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PRESIDENTIAL WELCOME

Stephen Kent, PhD

IBNS President

Head of SchoglAssociate Professor

School of Bychological Science
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Melbourne (Bundoora), VIC Australia
http://www.latrobe.edu.au/psy/about/staff/profile?uname=SPKent

Viva Las Vegas! Elvis may have® OEA AOQOEI AET ¢ AOO EA3O AAEIT ¢ OA:
31T AET x ) OOOPAAO , A0 6ACAO EAO OAAT EAO xI1 OO0A
internationally renowned for its over the top mega casihotel complexes filld not only with gambling

opportunities but also fine dining, amazing live shows, and shopping. Our venue, the Red Rock Resort, is
The Strip and looks beautiful enough to keep everyone focussed on the meeting and not the gaming tables.

The last two IBIS meetings have been the largest in our history and this one appears to be another 200+
attendee affair. The Program Committee has organized an exciting set of talks, symposia, and posters. True
to our name, our keynote speakers are international and espnt 3 different continents and cover a wide
range of behavioural neuroscience covering both basic and translational approaches to obesity, depression,
DOUAET OEOh AT A AEDPI T AO AEOI OAAOS /' TAA ACA&Hd h x A
always stimulating science being presented no matter your interests. Topics include traumatic brain injury,
chronic stress, deep brain stimulation, diet and immunity, and sex differences. There is even a symposium
dedicated to gambling. Yes, you reddat last item correctly.

This year the society has done something new; thanks to you we have raised $1075 to provide local primary
OAET 11 AEEI AOAT xEOE AEAUAI A EAT T AOOG AT A O OAEC
associated with such philanthropic group of scientists and see this as another way for us to educate the
public to the exciting possibilities that lie in our efforts to better understand the brain and its relationship to

behaviour.

As always, the core function of IBNStasencourage research in behavioural neuroscience by fostering free
and open communication and scientific exchange among its members. Our meetings are the principal aven
by which this function is realized; they succeed in doing so only due to the waendly, and engaging

nature of its members. | am thrilled to see each and every one of you here and look forward to our discussic
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TRAVEL AWARDS

We are pleased to announce the recipients of the IBNS Travel Awards for ther2@ting inLas VegasAward
winners will receive a cash award, certificate, and waiver of registration feasel awardees are presenting
orally and will also have their research presented in a poster ses§iongratulations to all. Funding for the
travel awards has been provided by the generosity of Elsevier and the IBNS members.

Postdoctoral Travel Awards

Wendy Adams, University of British Columbia, Canada
Davide Amato, University Hospital Erlangen, Germany
Marci Mitchell, Yale University, UniteStates
Caitlin Orsini, University of Florida, United States
Tomasz Schneider, Durham University, United Kingdom
Fiona Zeeb, Centre for Addiction and Mental Health, Canada

Graduate Student Travel Awards

Allison Auchter, University of Texas, United States
Gregory Barord, CUNY Brooklyn College, United States
Michael Barrus, University of British Columbia, Canada
Blanca Sofia Beas, University of Florida College of Medicine, United States
Michael Bowen, University of Sydney, Australia
Xi Chu, University of Troso, Norway
Caylen Cloutier, University of Western Ontario, Canada
Paul Cocker, University of British Columbia, Canada
Lauren DePoy, Emory University, United States
Kelsy Ervin, University of Guelph, Canada
Julianne Jett, University of Texas Health Scie@emter, United States
Samantha Mahabir, University of Toronto Mississauga, Canada
Elizabeth Manning, Florey Institute of Neuroscience & Mental Health, Australia
Chantelle Terrillion, University of Maryland, United States
Lucas Watterson, Arizona State Wersity, United States



SPONSORS/EXHIBITORS

The IBNS would like to express our gratitude to the following organizations that haes givancial support
to the 239 International Behavioral Neuroscience Society Conference.

SUSTAINING CORPORATE SRSOR

Elsevier Science, Inc.

EXHIBITORS

Clever Sys, Inc.
EicomUSA
Feel Good, Inc.
Noldus Information Technology Inc.
San Diego Instruments, Inc.
Stoelting Co.

Telos Discovery System

All of these companies will be onsite during the meetifgpsdtake time to stop by and thank them for their
support.
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The Society would like to extend our deep appreciation to the following committees that are responsible fo
the success of this meeting:

Program Committee

Jared W. ¥ung,Chair, UCSD, La Jolla, CA, USA

Mikhail Pletnikov Co-Chair,John Hopkins Univ. Sch. of Medicine, Baltimore, MD, USA
Stephen Kent, Chair, La Trobe University, Melbourne, Australia
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Tomasz SchneidetJniversity of Oxford, Oxford, UK

Cliff H. Summers, University of South Dakota, Vermillion, SD, USA
Dawn EagleUniversity of Cambridge, Cambridge, UK

Stella VlachoyuDublin City University, Dublin, Ireland

Jonathan BrigmanUniversity of New Mexico HSClbiquerque, NM, USA
Matthew Hale La Trobe University, Melbourne, Australia

Raquel MartinezUniversity of Sao Paulo, Brazil

Natalie Peartree Arizona State University, Scottsdale, AZ, USA

Education and Training Committee

Jonathan L. BrigmarChair,University of New Mexico HSC, Albuquerque, NM, USA
Kim Gerecke, Rhodes College, Memphis, TN, USA

Jennifer Barreto, University of Puerto Rico, San Juan, Puerto Rico

Marcus L. Brandao, FFCLRP Campus USP, Ribeirao Preto, Brazil

Robert Gerlai, University of Toront Mississauga, Canada

Yasushi Kiyokawa, The University of Tokyo, Tokyo, Japan

Christian P. Muller, University of Erlang&uremberg, Erlangen, Germany

Local Organizing Committee

Jeff Kinney, University of Las Vegas

Laurel Pritchard, University of Las Yas
Andrew Murtishaw, University of Las Vegas
J. Bryce Ortiz, Arizona State University
Natalie Peartree, Arizona State University
Jazmin Acosta, Arizona State University
Stephanie Koebele, Arizona State University

Any IBNS member who would like to become more involved in the Society may volunteer
to serve on an IBNS committee. Committee details can be found on our website at
http://www.ibnsconnect.org/?page=Commeéts
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PROGRAM

Monday, June 9
9:00-3:00 Brain Safety Initiative i Education & Training Committee/Local Organizing Committee

7:00-10:00 Council Planning Meeting - Grand Café

Tuesday, June 10

11:00-1:00 Council Meeting - Willows

2:30-4:30 Student Social (for students & post-docs) - Veranda F
4:30-6:00 Registration - Foyer Cherry Lounge
6:00-9:00 Welcome to Vegas Reception - Cherry Lounge

Light hors doévoeres and d70D;cdshsbarrom 7t00-0® served from
Join us for an evening of fun and entertainment



Wednesday, June 11
7:30-8:00 Exhibitor Displays - Coffee/Tea Break - Pavilion Ballroom

8:00-10:00 Symposia: The importance of the alleviation of negative affective states and cognitive
impairments in animal models of nicotine dependence. Chair: F. Scott Hall i Charleston AF

8:00 Investigating the neural basis of nicotine withdrawal-induced attentional deficits. K. Higa, A. Grim, M. Kamenski,
J. van Enkhuizen, X. Zhou, R. K. Naviaux, A. Markou, J. W. Young

8:30 Nicotine withdrawal increased anxiety-like behavior and decreased reward responsiveness: Translational
measures in rats and humans. A. Markou, X. Li, V. B. Risbrough, A. Der-Avakian

9:00 Genetic, developmental, and receptor level influences on nicotine withdrawal-associated deficits in learning. T.
Gould

9:30 Targeting nicotine withdrawal to develop more effective treatments for smoking cessation. M. Shoaib.

8:00-10:00 Symposia: Brains in the City: Neurobiological effects of urbanization. Chair: Kelly Lambert i
Charleston BCDE

8:00 The effects of natural and artificial environments on biomarkers of emotional resilience. K. G. Lambert
8:30 How does the urban environment get under the skin? Examples from urban mental health. S. Galea
9:00 Effects of light pollution on neuroinflammation and mood. R. J. Nelson
9:30 Violence and the city: Biomarkers in children and adults. T. Jovanovic, K. Ressler

10:00-10:20 Exhibitor Displays - Coffee/Tea Break - Pavilion Ballroom

10:20-10:30 Presidential Welcome i Brain Safety Initiative

10:30-11:30 Keynote Speaker. Cross-species translational studies of bipolar disorder. M. Geyer i Charleston BCDE

11:30-1:00 Lunch/Networking Break (meals not provided)



1:00-3:00 Young Investigator Travel Award Data Blitz i Charleston BCDE

Wendy Adams, University of British Columbia, Canada
Exploring cognitive function in obesity: Assessment of 5-choice serial reaction time task performance in leptin-
knockout rats.

Davide Amato, University Hospital Erlangen, Germany
Intra-hippocampal injections of C16 ceramide leads to depressive-like behaviour in mice.

Allison Auchter, University of Texas at Austin, United States
Therapeutic effects of methylene blue on cognitive impairments following chronic cerebral hypoperfusion.

Gregory Barord, CUNY Brooklyn College, United States
The role of environmental cues, their effect on navigational tactics, and its application to the natural ecology of
Nautilus.

Michael Barrus, University of British Columbia, Canada
Win-related cues drive risky decision-making on a rodent Gambling Task.

Blanca Beas, University of Florida College of Medicine, United States
GABA(B) receptor signaling and behavioral flexibility in aging.

Michael Bowen, University of Sydney, Australia
Oxytocin acts as a potent ethanol antagonist in vivo and in vitro via hon-oxytocin receptor mediated blockade of
et hanol enhanced activity at GABAA U subunit containing

Xi Chu, University of Tromso, Norway
Sociosexual behaviors of male rats (Rattus norvegicus) in a seminatural environment.

Caylen Cloutier, University of Western Ontario, Canada
The effects of immune system stimulation on toxin (LiCl)-induced conditioned place avoidance in the female rat.

Paul Cocker, University of British Columbia, Canada
Anterior cingulate cortex inactivations increase reward expectancy on a rodent slot machine task.

Lauren DePoy, Emory University, United States
Mechanisms and reversal of adolescent cocaine-induced habits.

Kelsy Ervin, University of Guelph, Canada
Social learning enhancements may be due to rapid estrogenic action in the hippocampus.

Julianne Jett, University of Texas Health Science Center United States
Noradrenergic dysregulation of glutamate in the mPFC: A potential mechanism for cognitive dysfunction in rats
exposed to chronic unpredictable stress.

Samantha Mahabir, University of Toronto Mississauga, Canada
Strain dependent cell death induced by embryonic alcohol exposure in zebrafish.

Elizabeth Manning, The Florey Inst. of Neuroscience & Mental Health, Australia
Long term effects of stress block aversive effects of kappa opioid receptors.



Marci Mitchell, Yale University, United States
A novel inter-temporal choice task.

Caitlin Orsini, University of Florida, United States
Lesions of the basolateral amygdala induce elevated risk-taking in rats.

Tomasz Schneider, University of Oxford, United Kingdom
Enhanced performance in GluA1 knockout mouse in the 5-CSRTT.

Chantelle Terrillion, University of Maryland, Baltimore, United States
Cacnalc haploinsufficiency leads to altered mesolimbic dopamine system function.

Lucas Watterson, Arizona State University, United States
Abuse liability and toxicity of fAbath saltso (4i.e. synth
administration and ex-vivo MRI.

Fiona Zeeb, Centre for Addiction and Mental Health, Canada
Permanent depletion of serotonin increases risky decision-making and impairs acquisition of the rat gambling task.

3:00-3:30 Exhibitor Displays - Coffee/Tea Break - Pavilion Ballroom

3:30-5:30 Symposia: That 6s why they calll it gambling: Neur al me c
making. Chair: Stan B. Floresco i Charleston BCDE

330 What 6s better for me: Neur al circbiBRHoreate di ati ng subj e
4:00 No pain no gain: Dopaminergic modulation of risky decision making. B. Setlow
4:30 Yougot t o know wh eefrontalmeutal@drrdlated ef nesponBe inhibition. D. Moorman

5:00 Good money after bad: Using mouse and human gambling tasks to explore why bipolar patients chase the risk.
J. van Enkhuizen, B. L. Henry, A. Minassian, W. Perry, M. Milienne-Petiot, K. Higa, M. A. Geyer, J. W. Young

3:30-5:30 Symposia: Behavioral endpoints in drug discovery: What does the pharmaceutical industry
need? Chair: Sophie Dix i Charleston AF

3:30 Where Next? The past, present, and future of behavior in drug discovery. D. McKinzie
4:00 Translatable assays for cognitive research: The use of touchscreens in drug discovery. S. Dix
4:30 Combining in vivo electrophysiology and behavior i A circuit based approach to drug discovery. L. Scott
5:00 Imaging behavior: In vivo oxygen amperometry as a proxy for BOLD signal in rodents. G. Gilmour
5:30-7:30 Poster Session 11 Pavilion Ballroom
Light refreshments i bring your drink ticket (one per person); cash bar

1. Effects of methamphetamine and barren housing on allocentric learning and memory in adult rats. A. Gutierrez, R.
M. Amos-Kroohs, M. T. Williams, C. V. Vorhees

2. Decreased myelin basic protein expression in the ventromedial prefrontal cortex of adult male rats enhances
impulsive choice in a delayed discounting task. S. M. Webb, M. A. McCloskey, D. Maliniak, M. Rangel, T.
Alterman, C. Hudson, K. K. Szumlinski.

3. Lesions of anterior and posterior subregions of the pedunculopontine tegmentum differentially affect sensorimotor
gating. S. Schmid, J. Robinson.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Selective agoni sm o fconthBing GABAA repeptors itthe asiygdala imdudes anxiolytic-like
effects as measured by elevated plus maze in mice. Y. Gao, S. Heldt

Anabolic steroids modulate fatty acid abundance and metabolism in the hippocampus of adolescent rats. M. E.
Santigo-Gascot, N. E. Chorna, J. L. Barreto-Estrada

Exposure to NMDA receptor antagonists at P7 alters prepulse inhibition at P21 in rats. J. J. Gifford, R. A.
Zacharias, S. Kang, C. P. Turner, B. L. Thomas

Repeated amphetamine exposure induces behavioral, neurophysiological and molecular alterations of
dopaminergic function in the basolateral amygdala. M. Tse

Effects of adolescent nicotine exposure on spatial learning and memory in the adult male rat. M. Blose

Cyclo-Glycyl-glutamine blockade of the alcohol deprivation effect in P rats. G. E. Resch, J. Lindgren, C. W.
Simpson

Reactivation of cocaine reward memory engages the Akt/GSK3/mTOR signaling pathway. X. Shi,
E. M. Unterwald

Sociosexual behaviors of male rats (Rattus norvegicus) in a seminatural environment. X. ChumaeagA, Agmo
Dose-dependent effects of amphetamine challenge on locomotion following chronic methamphetamine exposure
in mice: Divergent quantitative and qualitative effects of BDNF deficiency. E. Manning, A. Halberstadt, M. van

den Buuse

Preferential activation of immature neurons in the temporal dentate gyrus by cocaine place preference. J. L. Barr,
E. M. Unterwald

Neuropsychological functioning and emotional disturbance: A comparison amongst mentally retarded and ADHD
children. A. Ahsan

Interaction of diet and a misaligned circadian rhythm in an animal model of shift work. C. H. Wideman, H. M.
Murphy

Exercise increases expression of neurotrophic factors in hippocampal microglia of aged mice. A. Littlefield, S.
Setti, C. Diaz, E. Guendner, R. Kohman

Expression of mutant DISC1 in Purkinje cells affects Purkinje cells morphology and produces cognitive and social
abnormalities in adult mice. A. V. Shevelkin, B. N. Abazyan, B. Button, G. L. Rudow, C. A. Ross, J. C. Troncoso,
M. V. Pletnikov

Ketamine prevents the development of avoidance behavior after social defeat stress in adolescent male mice. S.
Nieto, L. Riggs, G. Dayrit, E. Flores, V. Cao, K. Shawhan, B. Cruz, S. Ifiiguez

Effect of high fat diet consumption on endotoxin-induced cognitive deficits. S. Setti, A. Littlefield, C. Diaz, A.
Jones, S. Johnson, R. A. Kohman

Therapeutic effects of methylene blue on cognitive impairments following chronic cerebral hypoperfusion. A.
Auchtermaeiava J, Williams, B. Barksdale, F. Gonzalez-Lima

DISC1 mutation and adolescent cannabis exposure interact to produce adult psychopathology. B. Abazyan, S.
Abazyan, C. Yang, A. Kamiya, M. Pletnikov

Chronic leptin antagonist administration to the VTA increases food intake without altering motivation to obtain

either high fat or high sugar pellets:Di ssoci ati on bet we e n PillScapace,dioMatheny, D.fi wa n

C. Khamiss, J. A. Nwokolo, H. Z. Toklu, N. Tumer, D. Morgan
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

The effects of immune system stimulation on toxin (LiCl)-induced conditioned place avoidance in the female rat.
C. J. CloutiermaweiawardM, Kavaliers, K. P. Ossenkopp

Noradrenergic dysregulation of glutamate in the mPFC: A potential mechanism for cognitive dysfunction in rats
exposed to chronic unpredictable stress. J. D. JettraeiawadD, A. Morilak

Potential therapeutic target for adult ADHD: D4 receptor agonist (A-412997) improves performance in the 5C-CPT
in a rat model of the inattentive subtype of adult ADHD. A. Tomlinson, K. M. Marshall, J. C. Neill

Role of nucleus accumbens in generation of 50 kHz vocalizations induced by systemic amphetamine. K. G.
Mulvihill, S. M. Brudzynski

Anterior cingulate cortex inactivations increase reward expectancy on a rodent slot machine task. P. J.
CockermaeanadJ, G, Hosking, C. A. Winstanley

Reproduction and maternal experience alter neuroplasticity in the midbrain dorsal raphe. M. A. Holschbach, J. S.
Lonstein

Differential expression of Fos-family protein in the maternal and non-maternal brain. C. M. Ragan, M. A.
Holschbach; A.J. Robison; J. S. Lonstein

GABA(B) receptor signaling and behavioral flexibility in aging. B. BeasmeawadC, Banuelos, R. Gilbert, B. Setlow, J.
Bizon

The role of hippocampal G-protein coupled estrogen receptor in social recognition and object recognition learning
in the absence of spatial cues in female mice. J. Lymer, C. Gabor, A. Phan, F. Young-MacDonald, H. Morris, E.
Choleris

Modulation of male social behaviors by parathyroid hormone 2 receptor expression in the medial amygdala. M.
Tsuda, T. Usdin

Effects of striatal lesions on reward choice using a multi-box environment. J. M. Ricker, R. Kopchock, J. Hatch, C.
Downey, H.C. Cromwell

Intermittent access to a cafeteria-type diet affects feeding behavior of female marmoset monkeys. A. C. Borges,
R. B. M. Duarte, P. C. B. Bomfim, J. R. Costa, M. Barros

Chocolate induces a conditioned-place-preference response in a nonhuman primate. R. B. M. Duarte, E. Patrono,
A. C. Borges, S. C. Mitri, A. A. S. César, C. Tomaz, R. Ventura, A. Gasbarri, S. Puglisi-Allegra, M. Barros

Differential effects of pharmacological and restraint stress on effort-based decision-making. C. Bryce, S. Floresco

Dopamine in the basolateral amygdala modulates choice during risk/reward decision making. J. Larkin, S.
Floresco

Hippocampal glucocorticoid and mineralocorticoid receptor responses to acute and repeated restraint stress
exposure in male and female rats. L. Innala, V. Viau

A novel inter-temporal choice task. M. R. MitchellraveavasN. J. Smith, D. Lee, J. R. Taylor
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Thursday, June 12
7:30-8:00 Exhibitor Displays - Coffee/Tea Break - Pavilion Ballroom

8:00-10:00 Symposia: Warm feelings, warm thoughts: Thermosensation, emotional behavior, and mental
health. Chair: Christopher A. Lowry i Charleston AF

8:00 Disruption in body temperature diurnal rhythms predict stress sensitization. M. Fleshner, R. Thompson

8:30 That warm fuzzy feeling: Warm temperature activates brain serotonergic systems and has antidepressant-like
effects in rats. C. A. Lowry

9:00 Warm feelings, interpersonal warmth: Cutaneous heating promotes interpersonal warmth. M. W. Hale

9:30 Warm feelings, warm thoughts: Whole body heating has rapid antidepressant effects in depressed patients. C.
L. Raison

8:00-10:00 Symposia: Chronic stress and brain plasticity: Contrasting mechanisms underlying adaptive and
maladaptive changes and implications for stress-related CNS disorders. Chair: Serge Campeau i
Charleston BCDE
8:00 Adapting to Stress: A Path of Most "Resistance”. S. Campeau

8:30 Know when to take your chips off the table T acute stress adaptation begets chronic stress pathology. D.
Morilak

9:00 Role of medial prefrontal cortex as modulator and target of stress responses. J. Radley

9:30 Stress and gonadal steroids: Implications for understanding sex differences in responses to homeostatic threat
and vulnerability to disease. V. Viau

10:00-10:30 Exhibitor Displays - Coffee/Tea Break i Pavilion Ballroom

10:30-11:30 Bench-to-Bedside Lecture.  Coming to our senses: Implications of embodiment for the pathogenesis
and treatment of major depression. C. L. Raisoni Charleston BCDE

11:30-12:15 Publishing Workshop. Toby Charkin, Elsevier. Panelists: Stephen Kent, Jared Young, Mikhail
Pletnikov i Charleston AF

12:30-2:00 Meet the Professionals (meals not provided) i meet in Pavilion Ballroom

12:15-3:00 Lunch/Networking Break (meals not provided)

3:00-3:30 Exhibitor Displays - Coffee/Tea Break i Pavilion Ballroom

3:30-5:30 Symposia: The role of CRF and CRF receptor expression in the progression and pathology of
major depressive disorder. Chairs: Marion Rivalan and R. Parrish Waters, Cliff Summers i Charleston
BCDE

3:30 Sex differences in Corticotropin Releasing Factor 1 Receptors: From molecules to mood. D. Bangasser

400 The role of CRF in mediat i ng -irucedipsychopatholbgy.a3. K. $Voad,iRsJk t o
Valentino

4:30 Dissecting CRH-controlled Neurocircuitries of Stress and Anxiety. N. Dedic, C. Kiuihne, K. Gomes, M. Schieven,
J. Hartmann, K. V. Wagner, C. Wotjak, D. Refojo, M. V. Schmidt, W. Wurst, J. M. Deussing

5:00 Clinical biomarkers for central CRF overexpression i Identifying the right patient for CRF1 antagonistic
treatment. M. Ising, F. Holsboer

13



3:30-5:30 Oral Session 1: Addiction i Charleston AF

3:30 The galanin-3 receptor (GALR3) antagonist, SNAP 37889, reduces ethanol consumption in alcohol-preferring
mice. K. J. Scheller, B. L. Ash, T. Quach, S. J. Williams, A. J. Lawrence, E. Djouma

3:45 Strain dependent cell death induced by embryonic alcohol exposure in zebrafish. S. Mahabirmaveiaward D,
Chatterjee, R. Gerlai

4:00 ERK phosphorylation of mGIuR5 within the BNST regulates alcohol sensitivity in mice. R. R. Campbell, R. S.
Waltermire, J. A. Courson, D. I. Greentree, S. G. Quadir, H. McGregor, K. K. Szumlinski

4:15 Methamphetamine exposure combined with HIV-1 disease or gp120 expression: Comparison of learning and
executive functions in humans and mice. J. Keshy, R. Heaton, J. Young, A. Umlauf, S. Woods, S. Letendre, A.
Markou, |. Grant, S. Semenova

4:30 Sprague Dawley rats show a behavioral predisposition for ethanol consumption or aversion that can be
modulated by serotonin. R. K. Vasudeva, L. G. Kirby

4:45 Effects of neonatal maternal separation on behavioral and neural responses to methamphetamine. L. M.
Pritchard, E. Hensleigh, M. Pierce, K. AbuAli, S. Lynch, A. Fowler, J. Egan, M. Eby, M. Orlewicz, A. Jager, M.
Semmel

5:00 Neuropsychological Influences on Cognitive Training. S. Rabipour, P. Davidson

5:15 Transcranial infrared laser stimulation of cognitive functions. F. Gonzalez-Lima, D. W. Barrett

5:30-7:30 Poster Session 2i Pavilion Ballroom
Light refreshments i bring your drink ticket (one per person); cash bar

40. The role of hippocampal dopamine D1-type receptors in social learning, feeding behavior and social interactions
in male and female mice. R. Matta, A. N. Tiessen, M. M. Kivlenieks, A. M. Meersseman, Y O. Adjei-Afriyie, E.
Choleris

41. Prenatal methamphetamine affects neurotransmitter levels in adult ventral hippocampus. R. Slamberova, M.
Fujakova, M. Vrajova, J. Sirova, P. Kacer, D. Ripova, J. Horacek

42. Abuse liability and toxicity of b a thintravanousdragsélfi . e .
administration and ex-vivo MRI. L. WattersonTravel Award N\ F. Olive

43. Toluene overexpsoure provokes alterations in memory and hippocampal brain structure of adolescent and adult
rats. M. Zhvania, N. Japaridze, M. Dashniani, M. Burjanadze, T. Bikashvili, N. Pochkhidze

44. The alterations provoked by toluene over exposure on locomotor activity, behavior in maze and hippocampal
structure in adolescent and adult rats. M. Zhvania, N. Japaridze, M. Dashniani, M. Burjanadze, T. Bikashvili, N.
Pochkhidze

45. Incubation of cocaine-craving relates to a sensitization of cue-mediated glutamate over-flow in the vmPFC. C. B.
Shin, M. M. Serchia, J. R. Shahin, A. E. Agaronova, K. K. Szumlinski

46. The role of environmental cues, their effect on navigational tactics, and its application to the natural ecology of
Nautilus. G. J. BarordmesadR, Derman, C. Ju, T. Vargas, J. Basil

47. Permanent depletion of serotonin increases risky decision-making and impairs acquisition of the rat gambling task.
F.D. Zeebmwwag C.A. Winstanley, P.J. Fletcher

48. Nucleus accumbens glutamate bidirectionally regulates methamphetamine addiction vulnerability. L. M. Schwartz,
K. D. Lominac, M. G. Wroten, P. N. Ruiz, B. W. Miller, J. Holloway, K. O. Travis, G. Rajasekar, D. Maliniak, A. B.
Thompson, L. E. Urman, H. Barrett, T. J. Phillips, K. K. Szumlinski
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49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Zebrafish and conditioned place preference: A translational model of drug addiction. A. Collier, K. Khan, E.
Caramillo, D. Echevarria

Enhanced fear conditioning in mice exposed to perinatal ketamine. A. Khan, M. Behrens, B. Risbrough, S. Powell

Phosphodiesterase 1B knockout mice are resistant to the induction of depression-like behavior. J. R. Hufgard, M.
R. Skelton, M. T. Williams, C. V. Vorhees

Cacnalc haploinsufficiency leads to altered mesolimbic dopamine system function. C. TerrillionTaweawadM, Arad, D.
Dao, R. Cachope, J. Cheer, T. Gould

Chronic social stress during puberty alters appetitive male sexual behavior and neural metabolic activity. C.
Bastida, F. Puga, F. Gonzalez-Lima, K. Jennings, J. Wommack, Y. Delville

Motivation orientation and propensity for Flow among elite American football players. D. Vaughn

The antipsychotic drug haloperidol reduces the efficacy of environmental enrichment after traumatic brain injury.
J. B. Leary, M. J. LaPorte, E. A. Ogunsanya, A. M. Greene, K. E. Free, J. P. Cheng, C. O. Bondi, A. E. Kline

Environmental enrichment as a preclinical model of neurorehabilitation. V. V. Mattiola, J. B. Leary, A. M. Greene,
J. P. Cheng, C. M. Monaco, C. O. Bondi, A. E. Kline

Exploring cognitive function in obesity: Assessment of 5-choice serial reaction time task performance in leptin-
knockout rats. W. AdamsmaeavadA, D'souza, J. Sussman, T. Kieffer, C. Winstanley

Intra-hippocampal injections of C16 ceramide leads to depressive-like behaviour in mice. D. AmatoTaveiawardM,
Reichel, E. Gulbins, J. Kornhuber, C. P. Muller

Extended access to cocaine produces distinct changes in Homer2 and NPAS4 gene expression. K. Ploense, D.
Baker-Andresen, X. Li, Y. Sun, T. Bredy, T. Kippin

Oxytocin acts as a potent ethanol antagonist in vivo and in vitro via non-oxytocin receptor mediated blockade of
et hanol enhanced activity at GABAA.MT. 8awbnuami¢ B, PetarsnN.ai ni n
Absalom, M. Collins (Chebib), I. D. Neumann, I. S. McGregor

Differential involvement of hypothalamus-pituitary-adrenal-axis activity in the effects of enhanced 2-
arachidonoylglycerol signaling on responses to social and non-social challenges. M. Aliczki, D. Zelena, E. Mikics,
Z. K. Varga, O. Pinter, N. Venczkone Bakos, J. Haller

Effects of chronic unpredictable restraint stress and a post-stress recovery period on spatial learning in male and
female rats. J. B. Ortiz, A. N. Campbell, A. N. Hoffman, S. B. Taylor, L. R. Lucas, C. D. Conrad

Prefrontal GABA-blockade and decision making. P. T. Piantadosi, S. Khayambashi, A. Cywinska, M. Schluter, S.
Floresco

Mechanisms and reversal of adolescent cocaine-induced habits. L. M. DePoy enawad S, L, Gourley

Whole-body prepulse inhibition protocol for testing in capuchin monkeys: Preliminary findings on superior

colliculus lesion. P. Saletti, R. Maior, T. Hori, H. Nishijo, C. Tomaz

Neuropsychological functioning in children with sickle cell disease and pica. N. S. David, E. T . O6 CallllLagha
Gold

Screening for autism in preterm children with birth weights less than 1500 g. |. Dudova, M. Kasparova, D.

Markova, J. Zemankova, S. Beranova, T. Urbanek, M. Hrdlicka
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68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Memory impairment of APP-transgenic mice in pre-amyloid stage is linked to a reduced support of formation of
neuronal processes in the hippocampal neurogenic niche. B. Mazur-Kolecka, G. Lafauci, R. Rubenstein, W.
Kaczmarski, J. Frackowiak

The impact of brain levels of monomeric A1 and Cdk5 activation on learning and memory impairment in mouse
models of brain amyloidosis-beta. J. Frackowiak, B. Ranasinghe, G. Lafauci, R. Rubenstein, R. Kolecki, W.
Kaczmarski, B. Mazur-Kolecka

The efficacy of cold facial immersion and the diving response in treating panic disorderr. P. Kyriakoulis, M. Kyrios,
D. liley, M. Schier

Predator odor- induced fear: A behavioral characterization and neural substrate analysis. K. Wernecke, D.
Vincenz, S. Storsberg, J.Fem@tol dschmidt, W. DO6Hani s,

Spatial long-term memory and modulation of NMDA receptor subunit expression in medial septal immunolesioned
rats. T. Naneishvili, M. Dashniani, M. Burjanadze, N. Chkhikvishvili, G. Beselia, M. Chighladze

Nucleus accumbens response to palatable food positively correlates to subjective food craving score in
overweight subjects. Y. Nakamura, D. M. Small

Impaired attentional selectivity in rats with subthalamic nucleus lesions. S. Xia, D. Tait, V. Brown

Long term effects of stress block aversive effects of kappa opioid receptors. A. Laman-Maharg, K. L. Campi, C. E.
ManningmaeavardM, Z. McMackin, C. F. Robles, E. Y. Takahashi, B. C. Trainor

Acute inflammatory pain and DNA methyltransferases. E. Abzianidze, E. Kvaratskhelia, T. Tkemaladze, G.
Gurtskaia, M. Nebieridze, L. Nozadze, M. G. Tsagareli

Repeated treatment with the D1 agonist SKF81297 yields impairment of object memory in rats. H. Taukulis, J.
llkay
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Friday, June 13

7:30-8:00 Exhibitor Displays - Coffee/Tea Break - Pavilion Ballroom
8:00-10:00 Symposia: Current advances in animal models of neurodevelopmental disorders. Chair: Mu Yang
i Charleston BCDE
8:00 Advanced assays for therapeutic development in models of autism. J. L. Silverman, M. C. Pride, J. E. Hayes, J.
N. Crawley
8:30 Alterations in cortical firing and executive control deficits after prenatal alcohol exposure. K. Marquardt, R.
Sigdel, J. L. Brigman
9:00 A nonhuman primate model of maternal immune activation. M. D. Bauman
9:30 Engineered deafness reveals that mouse courtship vocalizations do not require auditory experience. E. Mahrt,
D. Perkel, L. Tong, E. Rubel, C. Portfors
8:00-10:00 Symposia: Deep brain stimulation of the basal ganglia nuclei: Animal and human studies. Chair:
Claudio Da Cunha i Charleston AF
8:00 The role of the basal ganglia in action-selection. C. Da Cunha
8:30 Simultaneous neurochemical sensing, stimulation, and fMRI studies using WINCS harmoni during deep brain
stimulation. K. H. Lee, A. J. Bieber, K. E. Bennet
9:00 Subsecond release of striatal DA after stimulation of subthalamic nucleus: Animal and human studies. C. D.
Blaha
9:30 Mapping the functional neural network of deep brain stimulation using fMRI. P. Hoon-Ki Min

10:00-10:30 Exhibitor Displays - Coffee/Tea Break - Pavilion Ballroom

10:30-11:30 Keynote Speaker. Closing the translational gap between mutant mouse models and the clinical reality of

psychatic illness. J. L. Waddington i Charleston BCDE

11:30-1:00 Lunch/Networking Break (meals not provided)

1:00-2:45

1:00

1:15

1:30

1:45

2:00

2:15

Oral Session 2. Disease i Charleston BCDE

Effects of Antalarmin on hippocampal pCREB expression and characterisation of sociability and social memory
in male rats following global cerebral ischemia. P. B. de la Tremblaye, N. N. Linares, H. Plamondon

Npas4 regulates vulnerability to stress during adolescence. L. Coutellier

External auditory perception and auditory hallucinations in schizophrenia. T. Ikuta, P. DeRosse, K. H Karlsgodt,
P. R. Szeszko, A. K. Malhotra

Preclinical evaluation of the fast acting antidepressant potential of dextromethorphan: Involvement of AMPA
and sigma receptors. R. Matsumoto, L. Nguyen

Beneficial effects of intranasal NPY and HS014 in preventing PTSD related symptomology: Comparative study.
E. Sabban, L. Serova, M. Laukova, L. Alaluf

Extracellular signal-regulated kinase-2 regulates adult functional responsivity to stressful situations induced by
Prozac exposure during adolescence. S. Ifiiguez, L. Riggs, S. Nieto, G. Dayrit, B. Warren, E. Nestler, C.
Bolafios-Guzman
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2:30 Widespread cortical -ERD companying visual oddball target stimuli is frequency but non-modality specific. W.
Peng, Y. Hu

1:00-2:45 Oral Session 3: Mechanisms i Charleston AF

1:00 Insular activation during reward anticipation reflects duration of illness in abstinent pathological gamblers. K.
Tsurumi, R. Kawada, N. Yokoyama, T. Murai, H. Takahashi

1:15 Neural correlates of social interaction during exposure to an acute stressor: Companion identity matters. T. A.
R. Weinstein, S. R. Cherry, K. L. Bales

1:30 Lesions of the basolateral amygdala induce elevated risk-taking in rats. C. A. OrsiniraeawadR, Trotta, J. L. Bizon,
B. Setlow

1:45 Effect of I-glutamate application in the gut and preoptic area on thermoregulation in rats. T. Sengupta, A. K.
Jaryal, H. N. Mallick

2:00 Enhanced performance in GIuA1 knockout mouse in the 5-CSRTT. T. SchneidermeawadD. Bannerman

2:15 Eating, drinking and sleeping: The role of 5-HT1A receptor in the serotonin-mediated dipsogenic and
hypnogenic responses in pigeons (Columba livia). T. S. Dos Santos, J. Krueger, F. F. Melleu, A. Poli, C. Herold,
O. Gunturkdn, J. Marino-Neto

2:30 Lesions of Area 8 impair visual conditional selection but not monitoring in working memory. M. Petrides

2:45-3:30 Exhibitor Displays - Coffee/Tea Break i Pavilion Ballroom

3:30-5:30 Symposia: Neural mechanism of regulation and disruption of motivational behaviors. Chairs:
Hidehiko Takahashi, Christelle Baunez i Charleston BCDE

3:30 Ventral striatal contributions to performance under pressure. V. S. Chib

4:00 Molecular neuroimaging on risk assesment: Beyond dopamine. H. Takahashi
4:30 The monoamine system in monetary incentives. M. Yamada

5:00 The role of the subthalamic nucleus in impulse control disorders. C. Baunez

3:30-5:30 Symposia: Scents that matter i from olfactory stimuli to genes, behaviors and beyond. Chairs: M.
Fendt, Y. Kiyokawa i Charleston AF

3:30 A juvenile mouse pheromone controls adult social behavior. S. Liberles
4:00 An alarm pheromone in rats. Y. Kiyokawa, H. Inagaki, Y. Takeuchi, Y. Mori

4:30 Detection and internal representation of Mup proteins and other predator-derived odors by the vomeronasal
system in mice. F. Papes, V. Carvalho, T. Nakahara, M. Souza

5:00 Neural correlates of carnivore urine-induced fear. M. Fendt, K. Wernecke, D. L. Vincenz, S. Storsberg, W.
D'Hanis, J. Goldschmidt

5:30-7:30 Poster Session 3i Pavilion Ballroom
Light refreshments i bring your drink ticket (one per person); cash bar

78. Development of tolerance to ethanol and pentobarbi t a | by the Myers6é high ethanol
to freely consume solutions of ethanol. B. A. McMillen, S. N. Barry, Z. A. Cormier, S. L. Hendricks, E. N. Shirley,
H. L. Williams

18



79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Early methylphenidate exposure alters morphine-mediated antinociception in neonatal 6-OHDA lesioned female
rats. G. J. Kaplan, J. M. Valentine, J. Celmer, C. A. Crawford

Dietarysuppl ement ati ons as neuroprotective therapiesli
Zaki, M. Salama, M. El-gamal, Y. Youssef, H. El-Gamal, H. Osama, M. Sobh

Parental behavior and the stress response in new world monkeys: A comparative approach. E. Kirk, M. Eckles, T.

Landis, S. Evans, K. G. Lambert, M. Bardi

Serotonin in the ventral hippocampus modulates anxiety-like behavior during amphetamine withdrawal. J. L.
Scholl, W. Tu, A. Cook, M. Mears, M. J. Watt, K. J. Renner, G. L. Forster

Coping profiles, emotional resilience and corticosteroid receptors in male rats: A preliminary analysis. B.
Thompson, E. Kirk, A. Hazelgrove, M. Bardi, K. Lambert

Involvement of dopaminergic mechanisms in antidepressant activity of leptin in mice. R. Cordeiro, V. Tomaz, C.
Medeiros, D. Macédo, A. Carvalho

Reduced social behavior and heightened anxiety in SHTT knockout Mice. M. McBratney, C. Gibson, B. Miranda,
J. Lugo, L. A. Martin

Effects of social environment on motor and spatial behavior in rats exposed to moderate levels of ethanol or
saccharine during gestation. C. M. Magcalas, C. |. Rodriguez, D. Barto, J. P. Rice, B. C. Fink, C. W. Bird, S.
Davies, D. D. Savage, D. A. Hamilton

The role of PACAP in motivationa effects of nicotine. P. Singh, A. Tseng, A. Hamid, P. Marquez, A. Khisravan
Ahoura, K. Lutfy

The effects of wheel running exercise on opioid withdrawal-induced conditioned place aversion in mice. K.
Wihbey, C. J. Heyser

The role of opioids in the reinforcing actions of sugar. A. Khosravan Ahoura, A. Tseng, A. Hamid, P. Singh, P.
Marquez, K. Lutfy

Social learning enhancements may be due to rapid estrogenic action in the hippocampus. K. ErvintraveawadA,
Moore, K. Sinclair, E. Choleris

MDMA enhances the extinction of cued fear memory in mice. M. Young, L. Howell

Deep brain stimulation in an animal model of schizophrenia: Treatment and prevention. L. Bikovski, . Weiner
Enrichment improves responses to anxiogenic stimuli and modifies dendritic morphology of striatal and
hypothalamic neurons in trait anxiety rats. S. T. Donaldson, R. Ravenelle, R. Lott, E. Gildersleeve, P. Bharadwaj

J. H. Park

Neuronal circuits underlying transfer of remote emotional information in mice. K. Mey za, T. Ni ko
Kondrakiewicz, J. Sadowska, E. Knapska

Win-related cues drive risky decision-making on a rodent Gambling Task. M. M. BarrusmaeawadC. A, Winstanley

Chronic LPS-induced inflammatory response in a diabetic modelo f Al z hDiseasee A.&sMurtishaw, C. F.
Heaney, M. M. Bolton, J. W. Kinney

Acute cocaine administration decreases advantageous decision-making but does not affect impulsive action as
measured by a rodent gambling task. J-M. N. Ferland, M. Tremblay, W. K. Adams, C. A. Winstanley

Prefrontal GABA modulation of working memory processes. M. L. Auger, S. B. Floresco

19

n

g

a

aj

e



99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

Maternal peri-conceptional cortisol and HPA axis activity in pre-pubertal children. C. Barha, K. Salvante, J. Blais,
H. Ma, L. Zeng, P. Nepomnaschy

Treating psychotic patients with agonist opioid therapy and atypical antipsychotics. M. C. Pieri, A. C. Comaschi

Investigation of anxiety, neuronal injury, and vGIluT2 and CRH expression following pre-ischemic administration of
cannabinoid receptor 1 antagonist, AM251, in male rats. |. Azogu, M. Dunbar, P. Barra de la Tremblaye, H.
Plamondon

Unraveling the role of GABA-B receptors on attentional performance, impulsivity and compulsivity. S. Vlachou, A.
Campos, K. Kaczanowska, M. G. Finn, A. Markou

Effects of permethrin on the acoustic startle response in adult male Sprague-Dawley rats. C. V. Vorhees, T.
Osimitz, L. Sheets, D. Minnema, M. Brooks, D. Gammon, M. T. Williams

Effects of running wheel pre-exposure on subsequent performance on three motor tasks. K. F. J. Happel, K.
Klein-Randall, S. J. Larson

Explorations of creative problem-solving and social responses in free-ranging raccoons: A potential role of von
Economo neurons? T. Landis, M. Bardi, M. Hyer, A. Rzucidlo, K. Lambert

Chronic hypobaric hypoxia exposure causes memory impairment and modulates hippocampal synaptic strength:
Enriched environment as a therapeutic approach. V. Jain, D. Prasad, G. llavazhagan, S. Bala Singh

Sex differences in a rat model of risky decision making. K. G. Shimp, C. A. Orsini, R. J. Gilbert, M. Willis, J. L.
Bizon, B. Setlow

The role of dopamine in the active threat responding. C. C. De Oliveira, M. C. de Castro, F. V. Gouveia, M. D. J.
Seno, L. T. C. dos Santos, G. Antunes, E. T. Fonoff, M. J. Teixeira, J. P. Otoch, R. C. R. Martinez

Effects of the antidepressant sertraline given during pregnancy on the dam and the offspring. S. Brummelte, F. A.
Shoubah, J. M. Kott, S. M. Mooney-Leber

Activation of basal forebrain GABAergic projection neurons alters mPFC-mediated working memory performance
in young F344 rats. C. Bafiuelos, B. Setlow, J. L. Bizon

Chronic stress enhanced fear memories are associated with increased amygdala zif268 mRNA expression and
are resistant to reconsolidation in an animal model of post traumatic stress disorder. A. N. Hoffman, A. Parga, L.
R. Watterson, P. R. Paode, E. M. Nikulina, R. P. Hammer, Jr., C. D. Conrad

Time course analysis of behavioral heterogeneity in MRL/MpJ lupus-prone and control mice. L. Shiue, C. Quinlan,
E. Quincer, S. Larson, J. Reber, K. Strand

Relationship of serum complement component C3 with autoimmunity-associated behavior in the MRL/Ipr model.
L. Shiue, C. Quinlan, A. Franz, K. Strand

Effects of Chronic Treatment of Corticosterone on Physiological Responses. D. Ortolani, M. Donovan, J. Vargas,
E. Layco, G. Onnis, C. Hillar, R. C. SpadariL. H. Tecott

| mproving undergraduate studentsd knowledge of neurosc

structured didactics that complement mentored research training. L. A. Rabin, D. J. Walder, L. Ospina, J. K.
Flynn, S. Y. Chi, T. R. Adams. Department of Psychology, Brooklyn College of The City University of New York
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Saturday, June 14
7:30-8:00 Exhibitor Displays - Coffee/Tea Break - Pavilion Ballroom

8:00-10:00 Symposia: Reproductive experiential regulation of cognitive and emotional resilience. Chair:
Craig H. Kinsley i Charleston AF

8:00 Chronic intranasal oxytocin: Long-term effects of a reproductive hormone on behavior and neural systems. K.
Bales

8:30 Catch me if you can: Reproductive experience enhances foraging skills in owl monkeys. M. Bardi

9:00 Pregnancy/reproductive experience: A neuro-developmental epoch takes its place alongside sexual
differentiation and puberty. C. Kinsley

9:30 Epigenetic regulation of maternal learning. D. Stolzenberg

8:00-10:00 Symposia: Diet, behaviour, and immunity across the lifespan. Chair: Stephen Kenti Charleston
BCDE

8:00 Diet affects executive function: Effects across the lifespan. T. M. Reyes

8:24 The role of microglia in perinatal diet's programming effects on neuroimmune function. L. Sominsky, S. J.
Spencer

8:48 Mum's the word: Understanding the role of maternal inflammation in elevating the risk of offspring
neuroendocrine disorders. C. Jasoni, D. Kim, T. Sanders

9:12 The interleukin 18 system in the central regulation of feeding. B. Conti

9:36 Calorie restriction attenuates lipopolysaccharide-induced microglial activation in discrete regions of the
hypothalamus. M. W. Hale, M. E. Radler, S. Kent

10:00-10:30 Exhibitor Displays - Coffee/Tea Break i Pavilion Ballroom

10:30-11:30  Presidential Lecture: Food on the brain i Why is obesity a 21st century problem? M. J. Morris i
Charleston BCDE

11:30-3:00 Lunch/Networking Break (meals not provided)
3:00-3:30 Coffee/Tea Break 1 Pavilion Ballroom

3:30-5:30 Symposia: Sex-differences in developmental psychopathologies: An animal model perspective.
Chair: I. Weiner i Charleston AF

3:30 Sex-specific behavioral and moleculardefi ¢ i t s i nodaistofvdeveldpinental strass: Role of brain-derived
neurotrophic factor. M. Van den Buuse, M. Klug, R. Hill

4:00 Sexually dimorphic and developmental effects of maternal separation on prefrontal cortex, behavior and
inflammation in rats. H. C. Brenhouse, F. H. Holland, N. Golan, T. Backus

4:30 Immune activation in lactating mothers produces long-term structural brain and behavioral abnormalities that
are distinct in male and female sucklings: A novel neurodevelopmental model of sex-biased psychopathology. I.
Weiner

5:00 Early-life modulation of Cavl.2 induces sex-specific resiliency to depression. M. Arad, J. M. Bowers, M. M.
McCarthy, T. D. Gould
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3:30-5:30 Symposia: Traumatic brain injury: Laboratory and clinical perspectives. Chairs: Anthony E. Kline,
University of Pittsburgh, USA; Corina O. Bondi, University of Pittsburgh, USA 1 Charleston BCDE

3:30 Contemporary Laboratory Models of Traumatic Brain Injury. C. E. Dixon

3:54 Social behavior after injury to the developing brain. B. D. Semple, P. N. Sam, K. Gimlin, A. K. Schenk, L. J.
Noble-Haeusslein

4:18 Old dog, new tricks: The attentional set-shifting test as a novel cognitive behavioral task after controlled cortical
impact injury. C. O. Bondi

4:42 Standard vs. enriched housing after traumatic brain injury: When less is not more. A. E. Kline
5:06 Fact or fiction: An evidence-based approach to sports-related concussion. C. C. Giza
5:30-6:00 Business Meeting i Open to all Members i Charleston BCDE
6:30-1:00 Awards Banquet i Pavilion Ballroom - bring your drink ticket (one per person)
The evening will start with a reception/cash bar followed by award presentations, dinner and dancing.
Prizes for t he beThisfunfevent i a gréat wayts endiawery intensive and
educational scientific meeting! What is Las Vegas style?? We will leave that up to you (Elvis, Marilyn,
tourist or dressed in your finest formal wear--putting on the ritz/glitz)--prizes for best costumes! Elvis look
a-likes welcomel!

Sunday, June 15

Departures
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Wednesday, June 11

8:0010:00 Symposia: The importance of the alleviation of negative affective states and cognitive
impairments in animal models of nicotine dependenceChair: F. Scott Hall

Investigating the neural basis 6nicotine withdrawal-induced attentional deficits K. Higal, A. Grim1, M.
Kamenskil, J. van Enkhuizenl, X. Zhoul,2, RK. Naviauxl, A. Markoul, JW. Youngl,2 1 Department
Psychiatry, University of California San Diego, 9500 Gilman Drive MC 0804, La, Joka 920930804 2
Research Service, VA San Diego Healthcare System, San Diego,Baékground: Smoking remains the
leading cause of preventable death in the United States and is a huge drain on economic resources. L
attempts to quit smoking, cogmié dysfunction predicts relapse. Therefore, improving cognition during
withdrawal is a key target in aiding quit attempts. Models investigating the mechanisms underlying nicoti
withdrawatinduced cognitive deficits are rare however, particularly skdaelevant to human cognitive testing.
Given nicotinic links to attention and withdrawainduced inattention- we explored the mechanisms
underlying nicotine withdrawahduced inattention. The alpha7 nicotinic acetylcholine receptor (NAChR) is &
major target of nicotine in the brain. We assessed whether nicotine withdraluakd inattention would be
seen in alpha7 nAChR knockout (KO), heterozygous (HT), and wildtype (WT) littermate mice performing tt
mouse 5choice continuous performance test {6€T). Methods: Mutant mice were trained in the GET,
counterbalanced into three groups, then implanted with osmotic minipumps filled with saline or nicotine (14
40 mg/kg/day). After 28 days, the minipumps were removed ar@PBCperformance chalged 4 hrs later.
Results: Withdrawal from nicotine impaired attention in the@T (F(2,54)=3.5, p<0.05). While a trend
effect of genotype was observed (F(2,54)=3.0, p=0.066), no interaction between genotype and treatment
observed (F<1, ns). WTioe exhibited better attention than HT and KO mice (p<0.05). Both doses affecte
performance during withdrawal but only the highest dose was lower than vehicle (p<0.05). Withdraw
induced impaired attention was driven by response disinhibition (F(3%4)p<0.05), with higher false alarm
rates during withdrawal at the highest dose (p<0.05). Conclusion: Withdrawal from chronic nicotine treatm
impaired attentional performance in the mouse@&T irrespective of alpha7 nAChR level. The impaired
attentional performance was primarily due to response disinhibition, while withdrawal did not affect bia
Similar attentional deficits have been observed in smoking withdrawal humans in 4BBRC Hence, the
alpha7 nAChR likely does not play a role in #itentional deficits that occur during withdrawal.

Nicotine withdrawal increased anxietylike behavior and decreased reward responsiveness: translational
measures in rats and humans Athina Markou, Xia Li, Victoria B Risbrough and Andre D&vakian

Aff ective symptoms of nicotine withdrawal, such as anxiety and reward deficits, are hypothesized to
important contributors to relapse to tobacco smoking in humans. Characterization of such affective sign:
nicotine withdrawal in rats, using translatibmmeasures from human behavioral laboratory procedures,
facilitates investigation of the neurobiological substrates of these phenomena, and identification of targets
medications to treat nicotine withdrawal and prevent relapse in humans. Spontaicetine withdrawal
potentiated a stredi&e response to anxiogenic stimuli in the lighthanced startle (LES) procedure that
assesses unconditioned fear responding, and thepdéamtiated startle (FPS) procedure that assesses
conditioned fear responsdsterestingly, spontaneous nicotine withdrawal robustly increased startle reactivit
during cued fear, but had no effect on context fear, in the FPS procedure. Furthermore, spontaneous nic
withdrawal diminished reward responsiveness in rats andisiha., the propensity to modulate behavior as a
function of prior reinforcement experience) in the respdnas probabilistic reward task, a translational task
developed originally for humans and recently adapted for use in rats. Conversely, atirte administration
dosedependently increased reward responsiveness in rats previously exposed to chronic nicotine, but not ir
exposed to chronic saline. In conclusion, these findings from translational procedures in rats indicate that e
nicotine withdrawal is characterized by increased conditioned and unconditioned fear-hkeiedgponses,
and diminished reward responsiveness. Thus, human smokers may exhibit high rates of relapse during
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abstinence to avoid the aversive negative &ffecaspects of nicotine withdrawal. By contrast, protracted
withdrawal was characterized by increased niceitigleiced responsiveness to rewards that may increase the
likelihood of relapse to tobacco smoking by amplifying the positive affective effeatsité nicotine.

Genetic, developmental, and receptor level influences on nicotine withdrawaksociated deficits in
learning. Gould, T. Temple University One of the predominant symptoms smokers experience during qui
attempts is changes in cognitionln fact, deficits in cognitive function predict relapse. In the clinical
population there is variability in what withdrawal symptoms are expressed across individuals and in
magnitude of the symptoms. Understanding what factors contribute to vgrigbihe expression of cognitive
withdrawal symptoms will aid in developing better treatments for nicotine addiction. In mice, withdrawal frot
chronic nicotine disrupts hippocampdependent learning. This presentation will explore the role of ape at t
time of chronic exposure on the development of nicotine withdrawal deficits in hippocampus depend:
learning, the influence of genetic background on expression of nicotine withdrawal deficits in hippocamg
dependent learning, and changes in nicotagetylcholinergic receptor (nAChR) function that may contribute
to nicotine withdrawal deficits in hippocampdspendent learning. Data suggest that upagign of high
affinity a4fp2 nAChRs in the dorsal hi ppocampus
learning. Furthermore, younger adolescent mice appear less sensitive to effects of nicotine withdrawa
hippocampusiependent leamg and showed less nAChR upregulation but yet were more sensitive to long
term effects of nicotine exposure during adolescence on adult learning. In addition, the genetic backgroun
mice impacts the susceptibility to the effects of nicotine withdraval | ear ni ng and gen
also impacts susceptibility. Together, these data highlight the importance of considering the multiface
factors that contribute to development of nicotine addiction.

Targeting nicotine withdrawal to develop nore effective treatments for smoking cessation

8:0010:00 Symposia: Brains in the City: Neurobiological effects of urbanization. Chair: Kelly
Lambert

The Effects of Natural and Artificial Environments on Biomarkers of Emotional Resilience Kelly G.
Lambert, Dept. of Psychology, Randolptacon College, Ashland VA 23005 USAThe classic enriched
environment studies highlighted the i mportance
various neurobiological variables (Rosenzweigal., 1962). Subsequent research has confirmed these initia
observations-with rats housed in enriched environments exhibiting many neurobiological effects includin
more complex dendritic arborization and enhanced recovery of function.  Recenthharatory considered

the nature of stimuli presented in enriched environments; specifically, we are interested in determining if |
housed in environments with natural objects (e.g., rocks, sticks) respond differently than rats housec
environmentswith artificial stimuli (e.g., plastic toys).  Prior to these studies, pioneering naturalist Beatri;
Potter commented that wldaught mi ce were more intelligent 1t
suggesting that natural environments may beenbmneficial to mammals. To systematically investigate the
influence of natural stimuli, rats were placed in environments with either artificial or natural stimuli that we
matched according to function. Although cognitive abilities were not affectgdehDHEA/CORT ratios
(associated with emotional resilience) and increased GFAPthe hippocampus were observed in the natural
enriched animals; further, this group also exhibited higher levels of diving in a forced swim task. A secc
study revead that, after being exposed to a swim escape test, the natural enriched animals responded with
fosir in the amygdala and more fasin the nucleus accumbens core. Spontaneous behavior during the da
phase was recorded for animals in each grpogliminary data indicate that rats in the natural enriched group
interacted with items in their environment more than the artificial enriched condition. In related field wor
wild raccoons that forage naturally also had higher DHEA/CORT ratios thaooradiving in a park and
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eating human refuse out of garbage receptacles. These findings corroborate additional findings indicating
the artificial conditions of the | aboratory may
conspeifics living in more natural conditions. As an increasing numbers of humans are moving to urb
environments, consideration of the nature and origin of environmental stimuli is important for the maintenat
of emotional resilience.

How does the urban avironment get under the skin? Examples from urban mental health Sandro Galea,
MD, DrPH, Columbia University Mailman School of Public Healttrban living has become the modal form
of living for the majority of shapechowwe fekl,dhink, ang bepavd. &
Abundant studies have shown that different features of the urban environment are associated with behav
health, including common moeshxiety disorders and substance use. But, how do urban environments ¢
‘“undee skin’”? How does exposure to the urban phy
or the phenotypic manifestation of disorder. This presentation will draw on examples from a series of studie
urban areas, centrally New York Cityga Detroit to discuss the molecular and behavioral mechanisms tha
might explain how the urban environment influences behavior and brain disorders. We will draw on epigene
and gxE work that has the potential to both answer some of these questiopsiranth areas for future
research.

Effects of Light Pollution on Neuroinflammation and Mood. Randy J. Nelson, Department of Neuroscience,
The Ohio State University Wexner Medical Center, Columbus, OH 43017. Bl8f&ans and other organisms
have adaptetb consistent and predictable-B4solar cycles, a stable temporal niche, but over the past ~13(
years the widespread adoption of electric lights has dramatically transformed our environment. Insteac
aligning behavioral and physiological processesertatural solar cycle, indiviual s r espond t
cycles created by social and work schedules. Urban light pollution, night shift work, transmeridian trav
televisions and computers have dramatically altered the timing of light used to entrain biological rhythms.
humans and other mammals, light is detected by the retina and intrinsically photosensitive retinal ganglion c
project this information both to the circadian system and limbic brain regions. Therefore, it is possible tl
exposure to light at night, whicrak become pervasive, may disrupt both circadian timing and mood. Notably
the rate of major depression has increased in recent decades, in parallel with increasing exposure to lig
night. Strong evidence already links circadian disruption to majoredsion and other mood disorders.
Emerging evidence from the past few years sugge
mood. This presentation will provide evidence from recent human and rodent studies supporting the n
hypothesisthat nighttime exposure to light disrupts circadian organization, blunts the amplitude of circadic
clock gene expression, provokes neuroinflammation, and contributes to depressed mood. | will address
complicated web of potential behavioral and phiggjecal consequences resulting from exposure to light at
night, as well as the laregeale medical and ecological implications that may result.

Violence and the City: Biomarkers in Children and Adults. Jovanovic, T. Emory University; Ressler, K.
Emory Unversity. Posttraumatic stress disorder (PTSD) occurs in some people after exposure to events
cause extreme fear or helplessness. High rates of trauma exposure and PTSDaorioey urban populations
underscore the urgent need for research in sapiples. A growing number of studies indicate that low income
individuals living in urban environments are at especially high risk for both exposure to violence and PTSD.
such samples, exposure to trauma may begin early in life; studies of childreowargd adults from similar
samples suggest that initial trauma exposure during childhood or adolescence is common. Our research fo
on risk and resilience biomarkers of PTSD in adults and children from-aitgeAtlanta. In this population,
more than80% of all individuals have been exposed to violence, including childhood abuse, assault, a
domestic violence. However, only half of those have PTSD. The differential risk influencing who will develc
PTSD is associated with multiple factors: it is intggenetic, with approximately a 3% heritability in risk
for PTSD following trauma, and it depends on th
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and psychological factors which may differentially mediate fear and anxiety regul@hierefore, PTSD is
among the most likely of psychiatric disorders to be understood from the perspective of environmer
influences interacting with genetic vulnerability, since diagnosis requires a specific, highly traumatizing, fe:
evoking experienceln addition, a large amount of evidence now supports a model in which PTSD can &
viewed, in part, as a disorder of fear dysregulation. Evidence suggests that a hallmark of PTSD neurobiolog
exaggerated limbic system activity during fearful stimulattoapled with reduced tegown control of these
brain regions by the prefrontal cortex. The presentation will describe our research epaseirbiomarkers,
such as startle responses and neuroimaging data that have been associated with fear resg@isednin P
addition, genetic and hormonal data demonstrating biological contributions to the disorder will be shov
Finally, intergenerational studies of mothers with PTSD will indicate biological and environmental risk facto
for the disorders in children.ldentification of vulnerable individuals allows for early intervention treatments,
and investigating neural substrates of the disorder can provide for targetedas@ihtreatment approaches.

10:3011:30 Keynote Speaker. Crossspecies translationatudies of bipolar disordeM. Geyer

Crossspecies translational studies of bipolar disorder Geyer, M. UCSD; Young, J. UCSD; van Enkhuizen,
J. UCSD Mania is the cardinal feature of Bipolar Disorder (BD) and is traditionally assessed usirapdelf
observerrating scales. These scales have limited the development and assessment of preclinical models o
however, since they are not applicable to animals. In the new-D@Mssification of BD, an increase in
energy or activity is required for theadnosis of mania or hypomania. In order to overcome the reliance or
verbal reports, a human Behavioral Pattern Monitor (hBPM) was developed recently as atranslatonal
approach to assess exploratory activity quantitatively. The hBPM was maafedecdthe wellestablished
rodent BPM, which provides a multivariate assessment of the amount, structure, and sequences of explor
motor behavior. In the hBPM, BD patients tested during acute episodes of mania exhibit a specific pheno
that differsfrom other clinical groups and is characterized by increased distameeing activity, increased
specific exploration, and perseverative spatial patterns of movement. This exaggerated exploratory acti
appears to be at least partially due to tra#racteristics, since euthymic BD patients show similar phenotypes,
albeit to a reduced degree. Parallel animal experiments have shown that disrupting dopaminergic homeos
by reducing dopamine transporter (DAT) function through either pharmacolagiggnetic manipulations
produces a BD manilike phenotype in mice as assessed by the mouse BPM. In related studies, both manic
patients and mice having reduced DAT function were found to exhibit deficits in the prepulse inhibition
startle and inaased risky behavior in crespecies versions of the lowa Gambling Task. Such findings
support the use of crospecies translational paradigms to investigate mania in humans and in rodent models
BD. These findings are consistent with the idea tmgaired dopaminergic homeostasis due to chronic DAT
inhibition may contribute to the pathophysiology of BD mania.
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3:30-5:30 Symposia: That 6s why they calll it gambling: Neu
decision making. Chair: Stan B. Floresco

What 6s better for me: Neur al c i r c (rloréesso SB)dJdiversity bfn g
British Columbia Choosing between smaller, assured rewards or larger, uncertain ones requires reconcilia
of competing biases towards more certainrigkier options. These conflicting urges reflect an interplay
between distributed neural circuits linking the frontal lobes to subcortical regions processing emotional :
rewardrelated information that in turn influence response selection. Eactes# tiegions is interconnected
with the dopamine system. Our studies have used a probabilistic discounting task to probe the interact
between these systems in regulating risk/reward decision making. Data will be reviewed showing t
subcortical circury linking the amygdala and the ventral striatum appears to promote a more visceral bi
towards larger, uncertain rewards, whereas prefrontal regions serve to temper these urges when riskier of
become less profitable via tajmwn control over the aygdala. Dopamine D1 and D2 transmission within these
regions also makes dissociable, yet complementary, contributions to risk/reward judgments, promoting ei
exploitation of current favorable circumstances or exploration of more profitable ones whké@ionsrchange.
Dynamic fluctuations in tonic dopamine transmission in the prefrontal cortex and nucleus accumbens appe:
encode distinct types of information related to decision making related to changes in reward availabil
uncertainty and choidaiases. On the other hand, phasic increases and decreases in dopamine activity, regul
in part by the lateral habenula, appear to play a key role in providingtshartinformation about recent
outcomes that can bias subsequent choice behavior. Thetiagé provide insight into the dynamic
competition between these cortical/subcortical circuits that shape our decision biases and underlie conflic
urges when evaluating options that vary in terms of potential risks and rewards.

No pain no gain: dopaninergic modulation of risky decision making Setlow, B. Depts. of Psychiatry,
Neuroscience, & Psychology, University of Floridalevated risk taking (preference for large rewards despite
the potential for adverse consequences) is associated withlseua@psychiatric disorders including addiction.
To model risky decision making in animals, we have developed a behavioral task in which rats make disc
choices between a small “safe” food r ewar hWvargingd
risks of mild footshock punishment. Rats in this task are sensitive to the risk of punishment, choosing the |
reward when risk of punishment is low, and switching to the small, safe reward as risk of punishment increa
Importantly, theres consi derabl e and stable variability ai
that they can be reliably classified according to their degree of preference for the large, risky reward. Prior w
showed that this variability in risk taking jgliets cocaine selddministration, supporting the validity of the task
for modeling human behavior. To assess the role of dopamine signaling in risky decision making, we use
combination of behavioral pharmacological and gene expression approachessysoert@c administration of
either amphetamine or the D2 dopamine receptor agonist bromocriptine reduced risk taking, whereas the
receptor agonist SKF81297 had no effect. Consistent with these data, the effects of amphetamine \
attenuated by cadmiristration of a D2, but not a D1 antagonist. To assess relationships between individu
differences in risky decision making and dopamine receptor expression, in situ hybridization was usec
evaluate regionalbgpecific mMRNA expression. Greater risk takwas associated with lower expression of D2
MRNA in both dorsal and ventral striatum. To assess the functional significance of these associations,
effects on risky decision making of acute instaatal administration of the D2 agonist quinpirole &ver
evaluated. Quinpirole microinjection into ventral, but not dorsal striatum reduced risk taking, supporting t
functional significance of the individual variation in D2 mRNA expression in this region. Finally, recent dat
show that lesions of the bas@edl amygdala (which projects directly to ventral striatum, where it can modulate
dopamine signaling) robustly increase risk taking. Together, these findings suggest that basolateral-amyg
ventral striatal dopamine (D2 receptor) signaling is criticabftaptive risky decision making.

27



You got to know when to hold &éem: p r e f DavichMoarman;n e |
Department of Psychology, Neuroscience & Behavior Program; University of Massachusetts Amhel
Accurate decisiomaking requires the implementation of a number of-puixesses, regulated by diverse,
overlapping, neural systems. Even basic decisiaking tasks studied in the laboratory (for example
Go/NoGo tasks) involve reward valuation and seeking, response planespgnse execution, and response
inhibition. More complex tasks (e.g., probabilistic or delay discounting or risky decis&img) involve even
more extensive neural circuits. Here | will present recent results describing the prefrontal correletes of
fundamental components of decisioraking. In a series of studies, we recorded the activity of neurons ir
medial prefrontal cortex (MPFC) and orbitofrontal cortex (OFC) of rats while they performed a simp
discriminativestimulus Go/NoGo task andhén when the rewarded stimulus of the task was extinguished.
These manipulations allowed us to investigate neural correlates of response execution (Go) and two forn
responsénhibition (NoGo, and extinctiobased response inhibition). OFC neuronsdfirobustly prior to
initiation of rewardseeking (Go), but not in relation to either rewarded stimuli (NoGo) or extinguished
rewarded Go stimuli. In the mPFC, we compared activity in the dorsal prelimbic cortex (PL) to the vent
infralimbic cortex (IL), driven by the hypothesis that PL neurons would more strongly encode respons
execution and IL neurons would more strongly encode response inhibition. Instead, both PL and IL neur
encoded the initiation of the contextuatlgrrect behavior: respea execution when the Go stimulus was
rewarded and response inhibition for either the NoGo stimulus or the extinguished Go stimulus. Thus ac
two frontal cortical areas OFC and mPFG- we found neural representations of specific subcomponents of
basicdecisionmaking processes. Signals in the mPFC reflected the accurate recognition of context usec
drive correct behavior (i.e., “knowing when to
the rewards ee ki ng responsél (iné), “ gichiesme findings i
correlates of basic cognitive behaviors (e.g., response execution or inhibition) is essential for developin
comprehensive neuroscience of decisiaking and is critical for charactenmzj disrupted systems in
psychiatric diseases such as drug and alcohol addiction. Supported by PHS grab®&s0B2005, P50
DA015369, and ROMH092868.

Good money after bad: Using mouse and human gambling tasks to explore why bipolar patients chase
the risk. J. van Enkhuizenl,2, BL. Henryl, A. Minassianl, W. Perryl, M. MiliePeigotl,2, K. Higal, MA.
Geyerl,3, JW. Youngl,3 1 Department of Psychiatry, University of California San Diego, 9500 Gilman Dri
MC 0804, La Jolla, CA 92098804 2 Division ® Pharmacology, Utrecht Institute for Pharmaceutical Sciences,
Utrecht University, Universiteitsweg 99, 3584 CG Utrecht, The Netherlands 3 Research Service, VA San Di
Healthcare System, San Diego, CBackground: Individuals with bipolar disorder (BBXhibit deleterious
decisionmaking, negatively impacting their lives. Commonly, these people make risky choices for rewar
irrespective of the potential negative consequences. Such aberrant deakiog can be quantified using the
lowa Gambling Tas (IGT), which requires choosing between advantageous and disadvantageous options be
on different reward/punishment schedules. The mechanisms underlying this behavioral deficit are unkno
but may include the reduced dopamine transporter (DAT) fumogioreported in BD patients. Using both
human and mouse IGTs, we tested whether reduced DAT functioning would recreate the deficient decis
making of BD patients. Methods: We assessed the IGT performance of 16 BD and 17 healthy control (!
subjects We recorded standard IGT performance measures and novealewasti and pospunishment
decisionmaking strategies. Furthermore, we characterized a novel segggon mouse IGT using C57BL/6J
mice (n=44). The BD and HC IGT performance were comparttthe effects of chronic [genetic knockdown
(KD; n=31) and wildtype (WT; n=28) mice] and acute [C57BL/6J mice (n=89) treated with the DAT inhibitor
GBR12909] reductions of DAT functioning in mice performing this novel IGT. Results: BD patient:
exhibited impaired decisiomaking compared to HC subjects (F(2,32)=3.5, p<0.05). Both DAT KD
(F(2,36)=5.0, p<0.05) and GBR1290®ated (F(2,48)=32.1, p<0.001) mice exhibited poor decisiaking in

the mouse IGT. The deficit of patients (p=0.054), KD, &BR-treated mice (p<0.05) was driven by reward
hypersensitivity. Conclusions: The singkession mouse IGT measures dynamic-baged decisiomaking
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similar to humans. Chronic and acute reductions of DAT functioning in mice impaired deuekomng
consistent with poor IGT performance of BD patients. Both patients and reduced DAT functioning mice h
poorer decisionmaking driven by high rewarsleeking irrespective of the risk. Hyperdopaminergia may
therefore underlie the poor decisioraking exhilted by BD mania patients.

3:30-5:30 Symposia: Behavioral endpoints in drug discovery: What does the Pharmaceutical
industry need?Chair: Sophie Dix

Where Next? The Past, Present, and Future of Behavior in Drug DiscovenpDavid McKinzie; Eli Lilly &
Company Since the beginning of the pharmacotherapeutic revolution in the@tidcentury, medicines for
psychiatric disorders were often discovered serendipitously through astute clinical observations. For insta
the first successful antipsychoticgjch as chlorpromazine, were originally developed ash&atimines and
anesthetic adjunctive agents, but were noted to have calming attributes that eventually led to their clinical us
psychotic patients. Iproniazid, one of the first atgpressantsyas originally evaluated as an agent to combat
tuberculosis; although it proved to not be particularly effective in treating tuberculosis, patients reported rok
elevations in mood which eventually led to clinical trials in patients with depressivel@lisoSubsequently,
animal behavioral pharmacology models of psychiatric disorders were developed by way-wabslekional
means, leading to scores of new medications based on similar pharmacology to the forerunner compot
These animal models of yshosis or mood disorders have been used for decades to develop new compoul
that shared considerable pharmacological overlap with clinioalyg medications. However, as targeted
mechanisms have diverged from established classes of medications (eagtagénists for schizophrenia{ 5
HT reuptake blockade for depression), the translation of preclinical efficacy into meaningful therapeutic clini
response remains poor. With the advent of new technologies within the fields of neuroimaging and gene
tremendous advances have occurred in our understanding of the neuropathophysiology of psychiatric disor
The use of behavioral paradigms in drug development flowschemes is increasingly complemented with the
of geneticallymodified animals and coonmitant physiological endpoints. Although not yet proven, it is hoped
that these new scientific innovations will lead to greatly improved translational predictiveness for nov
medications that better satisfy unmet clinical need. This talk will highllghpast, present, and future role of
behavioral pharmacology in drug discovery.

Translatable assays for cognitive research: The use of touchscreens in drug discover$ophie Dix,
Senior Research Scientist, Eli Lilly & Ca’he high failure rate of Phadl and Il clinical trials for treatments

of psychiatric and neurdegenerative disorders has brought into question the predictive validity-dirpeal
animal models and measures for neuroscience research. However the manner in wicltadreagnitive
testing is performed bears little resemblance to the tests that are used in a clinical setting, while the relianc
guestionnaires and rating scales makes the development of meaningftiinipeg models difficult.
Accordingly, a gap exists heeen the prelinical models which are used to create the rationale for a compounc
to advance to the clinic and the measures used t
necessary to use pofinical measures that have relevario a clinical setting and also to use clinical measures
that can be baekanslated to the rodent. The use of touchscreen equipped operant boxes may present a ur
opportunity to improve predictive validity of painical tests by facilitating the esof humarlike experimental
designs in the rodent, as well as rodi designs in the human. Moreover, the touchscreen approach allow
the examination of cognitive processes that are not easily studied in-thfagghput fashion with existing
methoalogies like mazdased procedures or digging tasks. With the touchscreen approach, unlike mc
rodent cognitive test batteries, behavior is measured in the same testing system which allows trial de:
stimuli, sensory modality and primary motivationtde held relatively constant. This makes it much easier to
dissociate observed effects and to attribute them to changes in a domain or circuit specific manner, as opy
to when a wide variety of testing approaches are used. It is important to conswiever, that although many

of the touchscreen paradigms show good translational face validity between humans and rodents, the w
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rodent performs a task and, hence the neural systems that are engaged, may differ between species. Apprt
validation d any touchscreen test battery is essential before the touchscreen approach can be use abili
model, understand, and treat the cognitiveuits that are disrupted in disease.

Combining in vivo electrophysiology and behaviori A circuit based approad to drug discovery. Liam
Scott Pfizer Neuroscience Research Unit, USA. Preclinical research in the psychiatry field has been pro
over the last decade in identifying novel mechanisms which had efficacy in rodent behavioral mode
Unfortunately thesast majority of these discoveries have not translated into clinical proof of concept. This po
success rate in predicting clinical efficacy has caused the field to reconsider its strategy for the characteriz:
of new targets. One approach is to usectbphysiological techniques to investigate the neural circuit
abnormalities in CNS disorders and the mechanisms of action of novel therapeutics in development. To do
we are developing a range of electrophysiological assays targeting specificqftthsedrug discovery process.
Firstly, as presented in this talk, we measure local field potentials from freely moving mice and assess ta
modulation in a translatable assay of sensory processing, showing how this type of measure can be usec
bridge between behavioral assays and clinical studies. Next, we use a delayedtdono sample task ona T
maze whilst measuring the coherence of local field potentials in the hippocampus and prefrontal cortex |
genetically modified mouse model that shampaired working memory. Lastly, we present data showing the
activity of single hippocampal place cells recorded from freely moving mice in a U maze. The effect
pharmacological treatment on the encoding of the place fields of these neurons to a éawileahnment as
well as the remapping of these fields when the subject was placed in a novel environment will be preser
Overall we provide examples of how electrophysiological signals can be used to assess target modulation t
a translatable endpud, through to using purely preclinical techniques to refine our understanding of th
mechanisms involved in modulating behavior in a symptom relevant task.

Imaging behavior: in vivo oxygen amperometry as a proxy for BOLD signal in rodents (First Author)
Gilmour G. (Affiliation); Eli Lilly & Co. Ltd. Functional magnetic resonance imaging (fMRI) techniques have
been paradigm shifting with regard to the types of hypotheses that can be tested in cognitive neurosci
studies. These methodologies are ifigdtheir way into neuropsychiatric drug development programs, where
they can potentially be wufsiemdiimg”’s eavred ap atcioertte xg
proof-of-concept trials. fMRI can be conducted in rodents, although linaitegresent to anaesthetized or
restrained subjects, thereby confounding attempts to analyze behaviourally evoked signals. A translational
exists where there is little a preclinical scientist can do to inform the design of a human imaging stu
Togedher with a number of collaborators we have recently established an in vivo oxygen (O2) amperome
technique that allows measurement of neuronal activation in a manner homologous to human blood oxy
leveldependent (BOLD) fMRI. Up to four carbon pastectrodes can be implanted into the brain of a rat or
mouse to measure in real time regional tissue O2 levels via constant potential amperometry. Recordings c:
made in awake animals for periods of more than six months, either spontaneously behperfgrming maze

or operant box based tasks. The presentation will firstly highlight the basic principles of in vivo C
amperometry and demonstrate the close similarities of the amperometric O2 signal to the BOLD signal. Se\
preclinical application®f the technique will be discussed, from simple pharmacodynamic signals measure
following administration of compounds to event related signals measured during appetitive learning ta
involving incentive delay, reversal and extinction. A very recentehapplication will also be discussed
involving assessment of functional connectivity between brain regions via correlations {lowlfraquency

02 signal oscillation. This approach is currently being investigated for its potential to identify fatgtion
connected “r es tengaged netivarks en”behavimgl animadss Ko close, the presentation wil
discuss the values of the in vivo O2 amperometry technique in the context of neuropsychiatric drug discov
which as well as simply allowing damaging methodology to be applied much earlier in the discovery proces:
also allows more detailed questions relating to construct validity of pharmacologically induced changes
behaviour to be conducted in awake rodents for the first time.
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5:30-7:30 Poster Session 1

1. Effects of Methamphetamine and Barren Housing on Allocentric Learning and Memory in Adult
Rats. Guti errez, A. Di vision of Neurol ogy, Cinc
Medicine, University of Cincinnati; Amekroohs, RM. Division of Neur ol oc
Research Foundation, College of Medicine, University of Cincinnati; Williams, M.T. Division of
Neurology, Cincinnat. Children’s Research Fou
University d Cincinnati; Vor hees, C. V. Di visi on
Foundation, Department of Pediatrics, College of Medicine, University of Cincin@ddronic stress
negatively impacts learning and memory (L&M). L&M can be improved byeraid stress. Cages with
no bedding (barren; BAR) produce an increased glucocorticoid response in rats. Bin
methamphetamine (MA) administration negatively affects certain types of L&M, although allocentri
L&M as tested in the Morris Water Maze (MWM) hpsovided ambiguous results. The present study
assessed the effect of BAR housing and MA administration on allocentric L&M. A 244 cm diamete
MWM was used with the presumption this increases the sensitivity of the test. Adult SPagley
rats were housgkin standard or BAR cages (clean cage and clean paper towel provided daily) for
weeks at which time animals were treated with 10 mg/kg MA 4x at 2 h intervals or saline. Two wee
post MA treatment, rats were tested in a 244 cm straight water charawelitbate them to swimming,
assess swim speed, and provide contingent reinforcement for finding the escape (hidden platform). |
animals went through 3 hidden platform phases (acquisition, reversal, and shift) in the MWM, ea
phase consisting of 6 daysth 4 trials/day with randomized start and fixed platform positions. In each
phase, hidden platform size was reduced progressively (10, 7, & 5 cm, respectively). On the 7th da
each phase, a single probe test was given with no platform. Finally, estgegted on cued trials with
the 10 cm platform with a visible cue mounted on it protruding above the water. This phase consistec
2 days, 4 trials/day. A separate group of animals underwent the same housing and treatment with b
collected prior todrug treatment and 2 weeks after for plasma corticosterone determination:
Hippocampus, neostriatum, and nucleus accumbens were collected at the second blood collection
point. Monoamine levels in these regions will be examined by HBCO. Western Bltiing will be
performed to determine Glial Fibrillary Acidic Protein (GFAP) expression. L&M impairments were
found on all 3 hidden platform phases in animals treated with MA with no changes in swim speed. Prt
trials revealed deficiencies after reversadl ahift phases, but not after acquisition. Irrespective of drug
treatment, BAR animals performed slightly better than standard cage rats but only in acquisition. N
induces allocentric learning and reference memory impairments when tested in a larg&Akaze.
housing had a transient facilitatory effect on MWM performance but did not interact with MA treatmen

2. Decreased myelin basic protein expression in the ventromedial prefrontal cortex of adult male rats
enhances impulsive choice in a delayed discoungj task S.M. Webb, M.A. McCloskey, D. Maliniak,
M. Rangel, T. Alterman, C. Hudson, K.K. Szumlinski. Psychological and Brain Sciences, University
California at Santa Barbara, Santa Barbara, Chypofunction of the prefrontal cortex (PFC) is
consisterlyy observed across many neuropsychiatric disorders. Research has primarily focused on
underlying neuronal pathology within the PFC impairing executive processes such as attenti
behavioral inhibition, problem solving and decisimaking. However, aidruption in neuronal support
cells, such as oligodendrocytes and their associated myelin sheaths, may also contribute to these de
Myelin basic protein (MBP) is a major protein component within the myelin sheath and is necessary
the fusion of tle intracellular leaflets. A deficit or excess of MBP leads to a loss of adhesion of th
bilayers causing swelling of the cytoplasmic spaces, minimal spiral growth and fewer myelinated axo
Therefore, a disruption in the myelin sheath could alter neurtmakduction and manifest as
hypofunction within a brain region. We hypothesized experimentally manipulating MBP by
microinjection of a lentiviral vector (LVV) encoding a small hairpin RNA (shRNA) against MBP
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transcripts within the ventromedial PFC (vmBR@uld impair a variety of PR@ependent behaviors.
Thirty-seven adult, male Spragawley rats were implanted with bilateral guide cannulae and
microinjected intraymPFC with one of two different ShRNAs against MBP or a control LVV. Three
weeks postnfusion, animals were subjected to a behavioral test battery. Neither sShRNA impaire
memory processes assessed by the novel or displaced object recognition, or altemnmairegtdsts, nor

did they affect anxiety measured by behavior in the marble byrygidydark box, or novel object tests.
The shRNAs also did not influence sensorimotor processing/gating Houfse inhibition of acoustic
startle. However, MBP knoetown did elevate impulsive choice in a delagkscounting paradigm. To
the best of ar knowledge, these data are the first to indicate that disruption of an oligoaspeyiéc
MBP within the vmPFC impacts behavior, more specifically impulsive choice. Given the important ro
for MBP in myelin integrity, these data highlight the importe of further research on nonneuronal
cellular targets as contributing to hypofrontality of relevance to the etiology of a number c
neuropsychiatric conditions characterized by abnormal volitional control over behavior, includin
addictions, obsessivmpulsive disorder, attentiesteficit hyperactivity disorder, psychotic and
affective disorders. Supported by NIDA grant DA024038 to KKS

. Lesions of anterior and posterior subregions of the pedunculopontine tegmentum differentially
affect sensorimotor gaing. Susanne Schmid, Jordan Robinson. Anatomy & Cell Biology, Schulich
School of Medicine and Dentistry, University of Western Ontario, London, ON, Candde
pedunculopontine tegmentum (PPT) is part of the mesopontine cholinergic system with alisériot

and posterior subdivisions. With fast sensory input and descending connections to brainstem locom
centers, we predict posterior PPT (pPPT) mediates prepulse inhibition of acoustic startle reflex, a fc
of sensorimotor gating that affectdeattional processes. Similar to pPPT cholinergic projections to
ventral tegmental area, we predict anterior PPT cholinergic input to substantia nigra regulates dopan
release in striatum, which is important for reinforcement learnig.lesioned therderior or posterior
PPN in 358400g male SpraguBawley rats with ibanic acid (400nl with 0.062M). The extent of
posterior cholinergic cell loss was significantly correlated with lower prepulse inhibition scores
consistent with our predictions for pPHnediation of PPI. Anterior cholinergic cell loss was not
correlated with performance in cued version of Morris water maze task, though lesions were like
insufficient. These results contribute to investigation of anterior vs. posterior PPT comtritautio
cognitive function.

.Selective agoni s m odontahidg GABAAtrecaptors in thelamgdala induces
anxiolytic-like effects as measured by elevated plus maze in mic&ao, Y. University of Tennessee
Health Science Center; Heldt, S. ilrsity of Tennessee Health Science Centér recent years,
phar macogenet i cs -cortainidg @ABAArrezeptera (GABAARs) are mecessary for
the anxiolytic effect of benzodiazepines, while contradictory evidence shows that selectivenagjonis
o Zontaining GABAARs alone produces an anxiolytic effect. At present, vast majority of the studie
using subtypeselective agonist/antagonist of GABAARs were carried out by systemic injections, thu
the effects of the drugs are produced globallyhim brain. In this study, we locally delivered subtype
selective agonists of GABAARs in badateral amygdala (BLA, a key brain region that mediates
anxietyl i ke behaviors), I n hope t o -ehtainhg GABAARS IO he
thispprti cul ar brai n r egtrcontainingZlGABAAR abenist, O(5ag/nsLe TPOAS3t |
(a s el eantainigeGARABR agonist, 0.5mg/mL), or vehicle were administered via micro
infusion to the BLA of C57/BL6J mice and the subjects were testedhSat@r on the elevated plus
maze. We found that zolpidem, at 0.5mg/mL dose, did not alter the percentage of time spent and
distance traveled in the open arm. TP003, on the other hand, significantly increased both measures
significant differencesni total crossing and distance traveled in the closed arm were observed. The
results indicated t-fhatt ssnbueitcariaiving GABAARS inghe BLA f
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produced an anxiolytitke profile at doses studied. We infer that althoughdifierential distribution
pattern of o subunits among different brain
systemic injection of selective agoni st it
different functions in regutang anxietylike behaviors. We are currently investigating the effect of
zolpidem and TPOO3 at a range of doses to better understand the pharmacological effects of zolpi
and TP0O03 in the BLA.

. Anabolic steroids modulate fatty acid abundance and metabisin in the hippocampus of
adolescent rats 1SantigeGascot ME, 2Chorna NE, 1Barrefstrada JL. 1Department of Anatomy
and Neurobiology, Medical Sciences Campus, University of Puerto Rico, San Juan, PR 009
2Department of Biology, Metabolomics Reseafébnter, Rio Piedras Campus, University of Puerto
Rico, Rio Piedras, PR 00935The misuse of anabolic androgenic steroids (AAS) in adolescents an
young adults has become a major public health problem. Previously, we found that a single or chrc
dose ofthe AAS, 17methyltestosterone (¥meT, 7.5 mg/kg), produced a significant impairment of
inhibitory avoidance learning in periadolescent male rats. Since recent studies showed that modula
of the FA profile accounts for exerciseduced enhancement giaial learning, we searched for AAS
modulation of FA in the brain. For this purpose, we trained periadolescent rats in the inhibito
avoidance task while treated with -ineT. Thereafter, the FA profile was determined in the
hippocampus, cerebral cortexicacerebellum. Among the FA found in the lipidomics profile are:
palmitic, stearic, oleic, linoleic and docosahexaenoic acid (DHA). Also, we found tmaéT7nduced

a strong pattern of FA separation in the hippocampus as measured by principal corapahesisg
(PCA). PC loadings showed that palmitc and stearic acids positively contributed to thismd\Asd
separation. Regarding metabolism, we found that steroid treatment significantly affects oxidati
processes. Our results suggest that FA syntlaeslsmetabolism might be important targets for AAS
induced modulation of learning and memory. This project was supported in part by grants from NI
NCRR (5P20RR016470) and NHNIGMS (8P20GM103475).

. Exposureto NMDA Receptor Antagonists at P7 Alters Prepise Inhibition at P21 in Rats. Janace

J. Gifford*, Rachel A. Zacharias*, Shinchung Ka@hristopher P. TurneBrian L. Thomas Baldwin
Wallace University Department of Psychology and Neuroscience Protanese authors contributed
equally.Evidence sggests that anesthetic compounds can impair normal brain development and imp
auditory processing during infancy (Wilder et al., 2009). In the present study, neonatal rats we
exposed to theresthetic drugs MK801 (1 mg/kg; = 13) or ketamine (20 mg/kg = 15) at P7 and
were then compared with saline control animals (n = 13) once per week from P8 to P70 on a prep!
inhibition (PPI) task. At P21, esults indicated that ketamine decreased peak and average start
amplitude (over trials) on low and Higprepulse and pulse only trial84K801 similarly decreased the
startle response, but to a lesser degree than ketamine. Ketamine and MK801 have been used in r
models of schizophrenia because hgaction of NMDA receptors has been shown to contghiotthe
etiology of the disease (Harris et al., 2003). Persons with schizophrenia have difficulty filtering sensc
input, which can be revealed through the PPI task (Harris et al., 2088%, neonatal exposure to
NMDA receptor antagonists can causeidef in prepulse inhibition, a syrtgqm commonly observed in
persos with schizophrenia and/ or Al zhei mer’s di

. Repeated amphetamine exposure induces behavioral, neurophysiological and molecular
alterations of dopaminergic fundion in the basolateral amygdala Dept of Psychology, Brain
Research Centre, University of British Columbi&hronic abuse of amphetamine (AMPH) impairs
cognitive processes associated with the limbic system. Rodent studies showed that repe:
psychostinulant exposure causes behavioral, neurochemical and neurophysiological changes
modulatory effects of the mesolimbic dopamine (DA) on various regions of the limbic circuits (e.g

33



prefrontal cortex, nucleus accumbens). However, relatively few studiestigated physiological
changes in the basolateral amygdala (BLA). We therefore investigated how repeated AMPH (2mg/kg
every 48hr, followed by at least tweeek wash out) may alter behavioral, neurophysiological and
molecular properties of the BLA. Wabserved that repeated AMPH did not affect Pavlovian approach
learning for sucrose pellets, but impaired acquisition of a novel instrumental response for conditior
reinforcement, a classic test of BLA function. In a separate cohort of rats, we perforwinal single

unit recording from BLA neurons in acute urethamesthetized rats. BLA neurons showed increased
sensitivity to the inhibitory effects of phasic DA release in rats exposed to repeated AMPH. Bur
stimulation of DA neurons caused a pronaesh@nd reliable suppression of neuronal firing in the BLA
relative to salindreated rats. This DA hypersensitivity appeared to be dependent on increased L[
receptors sensitivity. Specifically, we observed that in the controls, 0.2 mg/kg dose (i.v.) @2 the
agonist qunipirole suppressed spontaneous firing of BLA neurons. In comparison, repeated AMI
treatment shifted the dosesponse curved to the left, wherein lower doses of quinpirole-Q00a2
mg/kg) were effective in suppressing BLA neuron firing.kkeping with these findings, a subsequent
western blot analysis revealed that repeated AMPH treatment tended to increase D2 receptor prc
expression in the BLA relative to saline controls. Lastly, we observed that direeBisAranfusion of
quinpirde in drugnaive rats disrupted responding for conditioned reinforcement in a similar manner t
repeated AMPH treatment. Collectively, we provided behavioral, physiological, and molecular eviden
suggesting repeated AMPH increases D2 receptor expressidhei BLA, causing an increased
inhibitory tone within the BLA. These findings suggest impairments in rewaatied functions
observed in stimulant abusers, particularly those related to stimuli associated with natural rewards,
be due to dopamine D¥peractivity within the BLA.

. Effects of Adolescent Nicotine Exposure on Spatial Learning and Memory in the Adult Male Rat
Michelle Blose, B.A Introduction: Recent studies have discovered that nicotine exposure in rats durir
adolescence produces awergase in apoptotic cell death in hippocampal regions and significant deficit:
in adult serial pattern learning. Method: Eleven male LBrgns rats were injected intraperitoneally for
30 days with either nicotine WaslE®mgkgiday (ex@rdssechas
afreebase) . Foll owing a two day delay, the adul
water maze consisting of four trials per day for five days. A week following the conclusion of th
acquisition phaseitils, another four tests were conducted. Results: In the retention phase, there wa
significant difference between the nicotine and the control group. A 2 (dose) X 4 (trial) X 2 (day
Repeated Measures ANOVA revealed significant main effects duringalspateention for day of the
experiment, F(1,9)= 137.14, p<0.001, trial, F(3,27)=27.427, p<0.001. Also, there was a significant dr
main effect betweesubjects, F(1,9)=28.563, p<0.001. The test revealed a significant day x dru
interaction, F(1,9)=21.9340=0.001 as well as a trial x drug interaction, F(3,27)=4.147, p=0.015. In
addition, it revealed a significant day x trial interaction, F(3,27)=19.442, p<0.001. Lastly, the ANOV/
confirmed a day x trial x drug interaction, F(3,27)=3.051, p=0.046. Al2g¢aded equal variancetest

was conducted for control rats comparing day 1 versus day 5 and p<0.001 and for experimental
comparing day 1 versus day 5, p<0.001:tAdt was run on control rats comparing day 5 versus day 12,
p<0.001 and for experiental rats, comparing day 5 versus day 12, p<0.001. Therefore, day 1 vers
day 5 shows there was learning in both groups. Day 5 versus day 12 shows that there was no reter
A t-test was run comparing day 12 experimental rats and day 12 contrgb<@t85. There was a
significant difference between control and experimental rats on day 12. Conclusion: Based on result
is clear that the adult rats’ spatial | earnin
performed worse on day2 compared to the last day of acquisition (day 5); however, the nicotine cause
a greater impairment in retention. The nicotine did affect spatial learning and memory on day 12. Th
results show that nicotine has the ability to cause deficits in |gpamad memory.
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9. Cyclo-Glycyl-glutamine Blockade of the Alcohol Deprivation Effect in P Rats Garth E Resch,
Jennifer Lindgren, and C. Wayne Simpson at SBS and UMKC School of Medidihe repeated
alcohol deprivation effect (ADE) has been proffered asaaehof human alcoholism, resulting in
elevated consumption after a deprivation, increased baseline drinking over time and, at some point,
of control over drinking. The dipeptide cyedpycyl-glutamine (cGQ) reduces ongoing ethanol
consumption but r&not previously been tested for blockade of ADE and is the subject of this repor
Male P rats were first stabilized on alcohol then placed on a repeated ADE paradigm of 9 ds
deprivation and 14 days reinstatement. The cycle was repeated for 33 Wedlstary 24 h ethanol
intake was recorded for saline treated control and cGQ treated groups. The data for serial ADE st
cGQ blocks ADE 1) early in the series of repeated deprivations, 2) late in the series, after a numbe
deprivations, and 3) aftéoss of control. Additionally, cGQ may suppress the rise in baseline drinking
compared to saline vehicle controls. Finally, cGQ shows no apparent side effects or toxicity. The d
support the conclusion that cGQ blocks ADE and suggests the dipejatydeffect long term changes in
neural adaptation with repeated exposures to the dipeptide.

10. Reactivation of cocaine reward memory engages the Akt/GSK3/mTOR signaling pathwayShi,
X.Department of Pharmacology & Center for Substance Abuse Research, Tam@esity School of
Medicine, Philadelphia, PA 19140; Unterwald, EM. Department of Pharmacology & Center fc
Substance Abuse Research, Temple University School of Medicine, Philadelphia, PA 1914
Reconsolidation of cocaine reward memory can be attethbgtanhibition of glycogen synthase kinase
3 (GSK3). I n this study, GSK3 and its majer
catenin, mTORC1) were measured in specific brain areas to determine whether the Akt/GSK3/mT
and/or Wnt/GSK3/[]-caenin signaling pathway is involved in cocaiagsociated memories. Adult male
CD-1 mice underwent cocaine conditioned place preference for 8 days. Heentyours after the test
for place preference on day 9, half of the mice were confined to the psewocaineaired
compartment in a drufyee state for 10 minutes to reactivate cocaissociated memories and were
euthanized immediately at the end of the cue exposure. The other half were kept in their home cage
served as a neeactivation control.Western blotting indicated that levels of phosporylated AktThr308,
GSK3aSer 21, GSK3pBSer 9, ncaténR,Qvere doprédul&edgp<0.06)untthe n c
nucleus accumbens and hippocampus after reactivation of cocaine cue memories. LevelsaofipAkt
pGSK3a/ B were also reduced in the prefrontal
indicates heightened enzyme activity duriang
protein NMDA receptor complex, the role of NMDA receystin the reconsolidation of cocainelated
memory was studied. Administration of NMDA receptor antagonist80K (0.3mg/kg) immediately
after the 10 min exposure to cocapered chamber disrupted the previously established place
preference (p<0.05). Bse findings suggest that the Akt/GSK3/mTORCL1 pathway is critically involved
in the reconsolidation of cocaine contextual reward memory. The blockade of NMDA receptors, simil
to inhibition of GSK3 [1 can prevent the reconsolidation of cocaine reward memories, which makes
NMDA receptor a potential therapeutic target in treatment of cocaine addiction.

11.Sociosexual behaviors of male rats (Rattus norvegicus) in a seminatural environmen€Chu, X.
Depatment of Psychology, University of Tromsg; Agmo, A. Department of Psychology, University of
Tromsg In the wild, male rats copulate in groups consisting of several males and several sexue
receptive females. This is quite different from the traditiare@male — one female pair used in the
laboratory. The few published studies of sexual behavior in groups of rats report very limited data ba
on short periods of observation. To describe male sociosexual behaviors more precisely in
ecologically valid procedure, groups of rats (3 males and 4 cycling females) were housed in
seminatural environment consisting of a burrow and a large open area. Sociosexual interactions v
recorded for the entire period of behavioral estrus for each female. The rEsaed that the
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traditional way of conceiving male sexual behavior as a series of ejaculations in which the I
ejaculation is followed by a long period of sexual inactivity turned out to be inadequate. Instead, m:
sociosexual behaviors occurred in t®the period from the initial mount until the beginning of a
period (> 60 min) of sexual inactivity) which could be ended either by mount (39 + 6 %), intromissio
(21 £ 7 %), or ejaculation (40 £ 8 %). The males performed a mean + SEM of 132 + 32 ra8unts,
intromissions, 6 £ 0.5 ejaculations and 4.2 + 0.5 copulatory bouts during the 8 days experime
Copulatory bouts had mean duration of 2.8 + 0.4 h. During a bout, 77 + 1 % of the time was sp
resting and grooming whereas 8 £+ 1 % of the time wsed yursuing the receptive female. The
copulatory acts themselves took a very small fraction of the time (less than 0.2 %). Within a bout, 1
intensity of sexual behavior remained quite stable. Interestingly, there was no decline as the end of
bout aproached. The interbout interval was 101 + 11 min. There was no relationship between the |
event in the preceding bout and the interbout interval. Regardless of whether there was single
multiple females in estrus, the males copulated with all avaifenales in an apparently random way.
When more than one female was in estrus, the males switched partner more frequently after intromis
or ejaculation than after mount. Nevertheless, it appears that male rats are completely promiscuous
change pdner several times within a bout. Concerning the use of space, it was found that soc
behaviors like sniffing and anogenital sniffing were more frequent in the burrow whereas sext
interactions (copulatory acts and pursuit of the receptive female)mareefrequent in the open area.

12.Dosedependent effects of amphetamine challenge on locomotion following chronic
methamphetamine exposure in mice: divergent quantitative and qualitative effects of BDNF
deficiency. Manning, E. The Florey Institute of Nexstience and Mental Health; Halberstadt, A.
Univeristy of California, San Diego; van den Buuse, M. The Floreyitimstof Neuroscience and
Mental Health Methamphetamine (METH) abuse is associated with increased risk of developin
psychotic disorders thaclosely resemble schizophrenia. Altered bi@énived neurotrophic factor
(BDNF) signalling has been implicated in both the pathophysiology of schizophrenia and the effects
METH in the brain. To model aspects of the positive symptoms of schizopheent@mmon
behavioural paradigm is the measurement of locomotor hyperactivity following acute administration
psychostimulant drugs like amphetamine, which induce subcortical dopamine release similar to t
which is thought to contribute to psychosis.wéwer, simple measurements of hyperactivity may not
adequately describe the effects of psychostimulant drugs on behaviour. The aim of the present s
was therefore to use a qualitative behavioural analysis to assess the effects of chronic METH |
treament on an amphetamine challenge in BDNF heterozygous mice (HETS) antypeildontrols
(WT). Starting in late adolescence, BDNF HETs and WTs were treated for three weeks with escalat
doses of METH, ranging from 1mg/kg once daily to 4mg/kg twice d&bllowing 2 weeks drug
withdrawal, mice were injected with saline or increasing doses of amphetamine and locomo
behaviour was measured using photocell activity chambers (Med Associates). Both quantitat
(distance moved) and qualitative (spatial D f@ometric aspects and entropy for sequential aspects)
analysis were performed. Amphetamine reduced spatial D and increased entropy iiepdasent
manner, indicative of straighter locomotor paths and more random locomotor paths, respectively. ME
pre-treatment enhanced the effect of 1mg/kg amphetamine to increase distance moved, reduce spat
and increase entropy irrespective of genotype (dose x METH treatment p<0.01). In contrast, ME
enhanced the locomotor hyperactivity elicited by 3mg/kg ataphi@e in WT mice, but not BDNF
HETs (METH treatment x genotype x dose x time block, p=0.008) and while it reduced the effect
amphetamine to increase entropy in BDNF HETS, it had no effect in WT mice (dose x METH treatme
X genotype, p=0.012) or on gf@ D changes. These studies demonstrate a significant divergenc
between quantitative and qualitative aspects of amphetandoeed changes in locomotor behaviour in
BDNF HETs following METH treatment. This finding supports the value of computatiordysas of
gualitative measures of locomotion when studying the effects of psychostimulgst dr
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13. Preferential activation of immature neurons in the temporal dentate gyrus by cocaine place

preference Jeffrey L. Barr * and Ellen M. Unterwald, Center ubstance Abuse Research, Temple
University School of Medicine, Philadelphia, PAntense craving for drug and relapse are observed in
addicts who are exposed to environmental stimuli associated witkitakug behavior even after long
periods of abstimece. The hippocampus is a brain region known to be involved in spatial processin
taking place preferentially in the septal hippocampus, and emotional processing, taking ple
predominantly in the temporal hippocampus. Conditioned place preference §GPanimal model of
contextconditioned reward. The dentate gyrus is a hippocampategibn particularly important for
the acquisition of cocaireduced CPP and is a site of continuous neurogenesis which has bee
implicated in the vulnerability to delsd drug taking behavior. Therefore, we aimed to explore the role
of newly generated neurons in drug rewaohtext association by examining the activation, as
determined by expression of the immediate early gefos,cof young and mature granule cellsthe
septal and temporal dentate gyrus of adult rats that weegpased to a drupgaired environment
following the development of cocaine place preference. The overall leveffad expression was
increased in both the septal and temporal dentate gyraisimals that developed place preference and
were reexposed to the drug paired environment compared widxpesure to a neutral environment.
Overall level of neurogenesis, as detected by therSa s e  mlaramio2-deoxyuridine (BrdU) and

the immatire neuron marker doublecortin (DCX), was greater in the septal dentate gyrus of all re
compared to the temporal dentate gyrus. However, activation of new neurons (DfoX)was greater

in the temporal dentate gyrus of cocagumnditioned rats rexpased to the drugaired environment
compared to r@xposure to a neutral environment. Therefore, newly generated neurons, in the tempc
dentate gyrus in particular, are involved in aspects of drug reveantext memory formation. Support:
P30 DA13429 and32 DA007237

14.Neuropsychological functioning and Emotional disturbance: A comparison amongst Mentally

Retarded and ADHD children. Dr. Amra Ahsan Neuropsychology offers an excellent theoretical
framework to work in the assessment of a heterogeneoudagiopusuch as individuals with Mental
retardation (MR) and Attention deficit hyperactivity disorder (ADHD). The present study attempts t
investigate the Neuropsychological functioning and extent of Emotional disturbance exhibited by M
ADHD and normal hildren. It also tries to see how these three groups perform in relation to emotion:
disturbance. For this a comparative study was done. The sample of 180 children in the age range of
14 years was taken. Of these, 60 children were mentally ret&@@ethildren were ADHD and 60 were
normal children. The sample of MR and ADHD children included in the present study were diagnos
according to DSMV-TR Criteria. Cognistat (Gupta, & Natasha, 2009) was administered on these 1€
children individually to asess their neuropsychological functioning. For administering the Emotional
disturbance scale (Epstein & Cullinan, 1998), the investigator contacted the teachers/caregiv
personally and requested them to give their response on each statement in latibonhte ¢ h i
emotional competence. The data, thus, obtained were tabulated group wise and were statistic
analyzed to draw necessary inferences. The results show that MR and ADHD children perforn
poorly on various aspects of neuropsychologicatfioning as compared to normal children. Further, it
was found that ADHD children had secured lower scores on most of the dimensions
neuropsychological functioning, while MR children had performed poorly only on few dimensions (i
comparison to ADHD)Across the three groups, ADHD children were more emotionally disturbed
followed by MR children and normals, and high emotionally disturbed MR and ADHD children score
low on the total score as well as on different dimensions of neuropsychological furgtioni

15. Interaction of diet and a misaligned circadian rhythm in an animal model of shift work Cyrilla H.

Wideman and Helen M. MurphyJohn Carroll University Obesity in America has risen sharply in the
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16.

17.

past three decades. Maintenance of the balanceebetw di et and activity
naturally occurring circadian rhythm, a pattern of rest and activity. When this pattern is disrupted,
seen in people on shift work schedules, many systems cannot adjust and debilitating effects are se
body weight, food intake, adipose tissue deposition, metabolism, and activity. Utilizing a rodent mod
the present experiment sought to understand the effects of afahighet and circadian de
synchronization on body weight, caloric intake, feed efficie adiposity, and activity. Twenfpur
male LongEvans rats were placed in cages containing a running wheel equipped with a monitor
record wheel revolutions. Two rooms were utilized with twelve rats in each room. During adsgven
habituation periodboth rooms followed a 1RBour/12hour lightdark cycle. An experimental period
lasting three weeks followed. Room 1 contained twelve rats on a normal light/dark cycle. Six re
received a higtfat diet, and six rats received a control diet. Care andlingnalccurred at the onset of
the dark cycle. Room 2 contained twelve rats on an altered light/dark cycle. Six rats receivethtl high
diet, and six rats received a control diet. Care and handling occurred at the beginning of the light cy
Rats fed a igh-fat diet gained more body weight and had significantly more adiposity than those fed
controkdiet, whether fed during the normal dark cycle or an altered cycle. Of particular interest were t
findings that lightfed animals consumed significantliywfer calories than dafled animals and feed
efficiency was significantly more positive in ligfed animals, suggesting that metabolic conditions
were compromised under altered circadian conditions. There was also a dramatic decrease in act
levels inthose animals with altered circadian rhythms. Results indicate that-fahigjet and circadian
misalignment lead to significant disruptive changes in the variables examined. These changes mi
those observed in humans working on shift work schedules.

Exercise increases expression of neurotrophic factors in hippocampal microglia of aged mice
Littlefield, A.; Setti, S.; Diaz, C.; Guendner, E.; Kohman, R.; Department of Psychology, University c
North Carolina Wilmington, NC, 28403, USAT h e b r sidem imswune eells, microglia, can
express various forms of activation including the classic inflammatory and the alternativ
neuroprotective phenotype. Aging causes microglia to become partially activated towards t
inflammatory phenotype, resulting shronic lowgrade neuroinflammation that can lead to cognitive
deficits. When in the alternative neuroprotective state; microglial cells can release neurotrophic fact
including brainderived neurotrophi€actor (BDNF) which is involved in neural developnt, synaptic
plasticity and cell survival. Prior work has shown that exercise may be effective at shifting the prim
microglia in aged animals towards the alternative phenotype. Exercise has been shown to elevate BI
levels, but whether this effect ags within microglia is unknown. The current study examined whether
exercise would increase the proportion of BDNF positive microglia in the dentate gyrus of tr
hippocampus. In addition we assessed whether an acute immune challenge with the bactenah endo
lipopolysaccharide (LPS) would alter microglia expression of BDNF; and if exercise could protet
against the effects of LPS. Adult and aged male C57BL/6J mice were individually housed with
without running wheels for a total of 9 weeks. Mice reedia single LPS (250 ug/kg) or saline
injection 5 weeks after beginning exercise or sedentary housing conditions. Tissue was collecte
weeks after LPS or saline treatment. Immunofluorescence was conducted to meaymession of

the neuroprotectivendicator BDNF with the microglia marker Hia Exercise increased the proportion
of microglia expressing BDNF in aged mice. LPS caused a decrease in the proportion of BDNF posit
microglial cells, even in the presence of exercise. Findings indicatedhaitary wheel running may
promote a neuroprotective microglia phenotype in aged mice.

Expression of mutant DISC1 in Purkinje cells affects Purkinje cells morphology and produces
cognitive and social abnormalities in adult mice Alexey V. Shevelkin(1,4)Bagrat N. Abazyan(1),
Berry Button(1), Gay L. Rudow(2), Christopher A Ross(1,3), Juan C. Troncoso(2), Mikhail V
Pletnikov(1,3). Departments of (1)Psychiatry and Behavioral Sciences, (2)Pathology, (3)Solomon
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Snyder Department of Neuroscience, Johngpktts University School of Medicine, Baltimore, MD,
(4)P.K.Anokhin Inst. Norm. Physiol, Moscow, Russian FederatioDisruptedin-Schizophrenia
1(DISC1) and its variants have been associated with neurodevelopmental disorders, includ
schizophrenia and #am spectrum disorders (ASD). Purkinje cells (PC) express DISC1. We generate
a mouse model of inducible and selective expression of mutant DISC1 in PC. Here, we sought
analyze the brain and behavioral alterations in this transgenic mouse model.l\déeeveolume of the
cerebellum and PC in mice at postnatal (P) day 21 and assessed behavioral phenotype in male
female mice of 37 months of age using a series of tests relevant to schizophrenia and ASD, includi
noveltyinduced activity, elevated g maze, Y maze, object and place recognition, fear conditioning
and rotarod. We found a significant decrease in Purkinje cells size. Neither total number of PC 1
volume of the cerebellum were significantly altered in mutant DISC1 mice. No cellular marke
inflammation were observed in mutant mice. Neurobehavioral phenotyping showed abnormal soc
interaction, hyperactivity in open field and deficient novel object recognition in male mice. We observe
no group differences in elevated plus maze, sp@utias alteration or spatial recognition in Y maze. Our
findings indicate that mutant DISC1 affects PC morphology and produces cognitive and soc
abnormalities in adult mice. This may have the potential to advance our knowledge of the role 1
DISC1 in mauration and function of the cerebellum related to neurodevelopmental disorder:
Supported By: 1IFO5MH0974571

18.Ketamine prevents the development of avoidance behavior after social defeat stress in adolescent
male mice Nieto, S. California State Univaity San Bernardino; Riggs, L. California State University
San Bernardino ; Dayrit, G. California State University San Bernardino; Flores, E. California Sta
University San Bernardino; Cao, V. California State University San Bernardino; Shawhan, Krn@alifo
State University San Bernardino; Cruz, B. California State University San Bernardino; & Ifiiguez, !
California State University San BernardincApproximately 10% of children and adolescents are
diagnosed with major depressive disorder (MDD). Culyetitere are limited therapeutic agents to treat
MDD in juvenile populations, when compared to the numerous options available for adults. To ma
matters worse, about 50% of adolescents with MDD are unresponsive to available treatments, wt
demonstratethe need to identify alternative pharmaceutical compounds for the management of juven
MDD. In adult populations, ketamine, an-methytD-aspartate (NMDA) receptor antagonist, has
recently shown the capacity for rapadting and londasting antidepresst efficacy in both preclinical
and clinical studies. Thus, to examine whether ketamine could be a potential rapid and effect
therapeutic agent for juvenile MDD, we exposed adolescent male c57BL/6 mice (postnatal day [PD]:
to 10 days of social defeatress— a common paradigm used to induce depresi#kenbehaviors in
rodents. Specifically, separate groups of defeated anedef@ated (control) adolescent mice were
administered with saline or ketamine (20 mg/kg) either after each (chronic), astltadute) episode of
defeat stress. Twenfpur hr later (PD45), all mice were tested for depresBianbehavior, as inferred
from the social interaction test (N2 per group). As expected, adolescent defeated mice administere
with saline (both chmic and acute) exhibited a depresdike phenotype (i.e. increased social
avoidance). Conversely, both chronic and acute exposure to ketamine prevented the development o
stressinduced avoidance phenotype seen after social defeat stress. Topesefirndings indicate that
the anesthetic ketamine may be a promising novel agent for the treatment of juvenile MDD.

19. Effect of high fat diet consumption on endotoxininduced cognitive deficits Setti, S., Littlefield, A.,
Diaz, C., Jones, A., Johnson,, Eohman, R. A. University of North Carolina WilmingtonDiet-
induced obesity (DIO) has been associated with impaired immune function. Activation of the immui
system induces behavioral alterations, collectively known as sickness behavior, as welhitagecog
deficits. Prior research has shown that DIO can exaggerate and prolong the behavioral response t
immune challenge (Pohl et al, 2013), but whether DIO enhances the learning deficits associated \
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inflammation is unknown. The current study exasa whether DIO would show greater cognitive
deficits following an immune challenge with the endotoxin, lipopolysaccharide (LPS). Adult femal
C57BL/6J mice were freted either a higtat diet (HFD; 60% fat) or a control diet (CD; 10% fat) for a
total of 5 months. After 4 months, mice were systemically injected with either LPS or saline, and
hours later tested for spati@larning in the Morris water maze (MWM). One month later, mice received
the same treatment (i.e., LPS or saline) they receivedtprtbe MWM task. Four hours after treatment,
brain, adipose, and spleen samples were collected. Data collection is still in progress, but prelimin
results indicate that DIO may diminish the LP8uced cognitive deficits. To determine whether the
behavoral alterations reflect a modified inflammatory response in the DIO mice, we will asses
peripheral and neural production of proinflammatory cytokines. Currently, our data indicate that tl
cognitive impairment associated with inflammation interactsaith or gani sm’ s di et

20.Therapeutic effects of methylene blue on cognitive impairments following chronic cerebral
hypoperfusion. Allison Auchter, Justin Williams, Bryan Barksdale, Francisco Gonzalaa (all
authors affiliated with the University of TexasAustin). Chronic cerebrovascular ischemia, one of the
ri sk factors for mild cognitive impairment (
diminish mitochondrial respiration and impair memory consolidation. As such, drugs that improv
mitochondrial function may be appropriate treatments for cerebral hypoperfusion. Methylene blue (Mi
is a historical blue dye that crosses the blbaain barrier and serves as an electron cycler in the
mitochondrial electron transport chain. Previous studigdicate MB in both memory enhancement and
neuroprotection. This experiment followed a 2x2 factorial design in which animals underwent eith
permanent bilateral carotid occlusior\(®) or sham surgery (R@O) followed by daily intraperitoneal
injections & either 4 mg/kg USP MB or saline. Following surgery, animals went through a battery a
different behavioral tests, including an open field task, visual water maze task afrdcmdprition task.
Results reveal that rats that underweiMQ surgery show wee performance in the visual water task
and odofrecognition test without showing differences in general motor activity or swimming ability.
Additionally, daily administration of MB was able to prevent some of the cognitive deficits that resulte
from ceebrovascular insufficiency. Specifically, after 10 days of training on three different element:
discrimination patterns in the visual water task/@Q animals showed lower performance in a memory
probe test. However, animals that received daily injectain®¥B performed significantly better than
salinetreated subjects. Similarly, in the od®cognition task, /0O MB-treated but not-O saline
treated animals preferentially investigated a novel odor over an odor that was explored the previous
indicating improved memory for the familiar odor. These data suggest that MB treatment may |
therapeutic in conditions of chronic cerebral hypoperfusion.

21.DISC1 mutation and adolescent cannabis exposure interact to produce adult psychopatholody.
Abazyan, SAbazyan, C. Yang, A. Kamiya, and M. PletnikoBoth genetic and environmental factors
contribute to the development of major psychiatric disorders. Identification of expression of
psychiatric risk gene, Disruptdd-Schizophrenia (DISC1), in astrocgtallows for evaluating the role
of astrocytes in gerenvironment interaction in mental illness. Adolescent cannabis exposure has be
associated with the elevated risk for cognitive deficits in adulthood in vulnerable individuals. Rece
studies have deomstrated that cognitive effects of tetrahydrocannabinol (THC), a major component c
marihuana, are mediated by CB1 receptors on astrocytes. We sought to explore the cognitive effeci
interaction between astrocytic mutant DISC1 and adolescent exposiiteéG in mice. Control and
mutant DISC1 male mice were chronically treated with vehicle or THC (8.0 mg/kg, sc over 20 day
starting at postnatal (P) day 32 (adolescent exposure) or at P70 (adult exposure). Three weeks afte
last injection mice were stlied in a battery of behavioral tests relevant to schizophrenia, including
activity in open field, anxiety in elevated plus maze, spontaneous alteration and spatial recognition ir
maze, novel object recognition, novel place recognition test and feditionimg. Compared to all other
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groups, THCGtreated DISC1 mice exhibited increased anxiety and poorer memory for novel object «
place and impaired spatial recognition and conditioned fear memory. We did not find significant gro
differences in noveltynduced hyperactivity or spontaneous alternation. If expression of mutant DISC.
was shut down with doxycycline during adolescent THC exposure, no significant effects of THC we
found. We are now testing the effects of adult THC exposure in mice to evianetgependency of
interaction. These findings suggest that lbeign cognitive impairment can result from adolescent
interaction between astrocytic genetic risk factors and THC exposure. Our results can be relevant to
pathogenesis of schizophrenialaelated mental disorders.

22.Chronic leptin antagonist administration to the VTA increases food intake without altering
motivation to obtain either hi gh f at or hi g
Awant.i Scgrgace, PJ. Department ofaRhacology and Therapeutics, University of Florida;
Matheny, M. Department of Pharmacology and Therapeutics, University of Florida; Khamiss, D(
Department of Psychiatry, University of Florida; Nwokolo, JA. Department of Psychiatry, University o
Florida; Toklu, HZ. Department of Pharmacology and Therapeutics, University of Florida; Tumer, N
Department of Pharmacology and Therapeutics, University of Florida and Geriatric Research Educal
& Clinical Center, Malcolm Randall Veterans Affairs Medical Centdorgan D. Department of
Psychiatry, University of Florida, Gainesville, FRationale: We have previously demonstrated that the
chronic administration of leptin antagonist to the ventral tegmental area (VTA) results in significa
increases in food consption and consequent body weight increases. The primary question examine
here was whether this increased food consumption was accompanied by an increased motivatio
obtain highsugar and/or higfat pellets in an operant conditioning situation usingr@gressive ratio
schedule of reinforcement. Methods3#4xBN male rats (3 months old) were either fed ad lib and
allowed to eat regular chow (n=10), or maintained at ~85%fé&eding body weight and trained to
respond in operant chambers for highaugr high fat food pellets (n=16). Once behavior was stable,
we used recombinant adeaesociated virus (rAAVinediated gene delivery by microinjection to the
VTA to overexpress a mutant of rat leptin, yielding a protein that acts as a donegaté/e atagonist
of the leptin receptor or a control GFP vector. Responding maintained bgudgh and higifiat pellets
was assessed under a variety of feeding conditions: maintained at ~85féettiegy body weight,
“matched” feedi ng wheeerfes similardevets amtherleptin ardagonish aninals,
and freefeeding conditions. Results: Ab lib fed, lepintagonist animals became obese as evidenced
by a transient increase in FI (151 + 7 vs. 127 £ 8 g, cumulative from da3@, 130.05) andteadily
increased delta body weight over the course of 67 days (weight gain at day 67: 39 + 7 vs 15 + £
p<0.02), that was primarily accounted for by increases in body fat rather than lean mass. In the oper
trained rats, responding was maintained bgragressivaatio schedule of reinforcement with high
sugar and high fatpellet as the reinforcers. Foodaintained behavior across all experimental
conditions was similar for leptiantagonist and control treated animals. Conclusions: Chronic leptin
anegoni st admi nistration to the VTA alters <co
fails to alter the motivation to obtain desir
the Medical Research Service of the Department of ieteAdfairs.

23.The effects of immune system stimulation on toxin (LiCHnduced conditioned place avoidance in

the female rat Cloutier, C.J. University of Western Ontario; Kavaliers, M. University of Western
Ontario; Ossenkopp, K.P. University of Westernt®io. This study examined the effects of immune
system stimulation, at the pgubertal stage and/or adulthood, on the acquisition of toxin (LiCl)
induced conditioned place avoi dance (CPA). At 42 days old, 64 female Long Evans rats we
intraperitonely (ip) injected with either the bacterial endotoxin lipopolysaccharide (LPS; 200 pg/kg),
or 0.9% isotonic saline (NaCl; 1 ml/kg) and returned to the home cage. At approximately 60 days
(adulthood), all animals underwent place avoidance conditiohi@igconsisted of two training cycles
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that were 4 consecutive days each, spaced 72 h apart. Gpaired conditioning days 1, 3, 7, and 9,
animals were treated with LPS (200 pg/kg, 1 ml/kg) or 0.9% isotonic NaCl (1 ml/kg, ip) 90 minute
prior to a secong injection of either 0.15M lithium chloride (LiCl; 15 ml/kg) or 0.9% NaCl (15 ml/kg),
immediately followed by a 30 minute exposure to a specific context (gray wall, Perspex floor) ar
limited to the right chamber only. On control days 2, 4, 8, and L@nahals were treated with 0.9%
NaCl (1 ml/kg) 90 minutes prior to a second injection of 0.9% NaCl (15 ml/kg), immediately followec
by a 30 minute exposure to a different context (striped wall, wire floor) and limited to the left chamb
only. 72 hours fthowing the final conditioning day, all animals underwent two consecutive-fieeg

test days, wherein they were permitted to explore either of the two chambers during a 20 minute per
The results of this study replicate prior findings showing thaesyist LiCl conditions place avoidance

in the rat, evidenced by significantly less time spent in the-dairgd chamber relative to saline
controls on a drudree test day. Furthermore, rats that weretprated with LPS 90 minutes prior to
LiCl conditioning spent significantly more time in the drpgired chamber relative to NaCl greated

rats that were conditioned with LiCl, showing that LPS impaired the acquisition of conditioned plac
avoidance. Treatment with LPS at the gmrbertal stage did notlie a significant effect on learning the
CPA paradigm in adulthood, evidenced by a significantly shorter period of time spent in tipaueady
chamber relative to saline controls that was comparable to othetreaZéd animals not treated with
LPS at ay time point. These results are also consistent with prior findings that show LPS blocks tl
conditioning of disgust responses (i.e., gaping behavior) in the rodent model of anticipatory nausea.

24 Noradrenergic dysregulation of glutamate in the mPFC: A pagntial mechanism for cognitive
dysfunction in rats exposed to chronic unpredictable stressJulianne D. Jett and David A. Morilak;
Department of Pharmacology and Center for Biomedical Neuroscience, University of Texas Hea
Science Center at San AntoniStressrelated neuropsychiatric illnesses, such as depression and anxiet
disorders, are associated with deficits in cognitive flexibility. Cognitive flexibility, the ability to modify
behavior in response to changes in the environment, depends on prefiiahtal cortex (MPFC)
function. Previously we showed that chronic unpredictable stress (CUS) impairs cognitive flexibility i
rats, assessed by the attentionaisédting test. Adrenergic antagonists given locally in the mPFC prior
to each CUS sessigprotected cognitive flexibility (Jett and Morilak, 2013), suggesting that repeatec
noradrenergic activity during CUS is detrimental to mPFC function. Norepinephrine (NE) modulate
glutamate neurotransmission in the mPFC. Thus, repeated NE activityimeemiay compromise
glutamate neurotransmission in this region, resulting in cognitive deficits. To address this hypothesis,
first assessed CUiBduced changes in glutamate neurotransmission in the mPFC using microdialysis
male Sprague Dawley rats (2280g) unilaterally implanted with microdialysis cannulae targeting the
mPFC. They were exposed to 2 weeks of CUS orsti@ssed control conditions. Twesfour hrs after
the last CUS treatment (Day 15), in vivo glutamate microdialysis was conductémlviRgl baseline
samples, rats were exposed to 30 min of acute immobilization stress, then returned to their home «
for recovery samples. The level of glutamate in each sample was analyzed using high performa
liquid chromatography. Acute immobilizatiostress significantly increased glutamate levels in the
mPFC of noestressed control rats, but the glutamate response to acute immobilization stress w
significantly attenuated in CUBeated rats. These results suggest that chronic stress dysregulat
glutamate neurotransmission in the mPFC. Studies are mgngdoi evaluate the role of NE in this
di mini shed response by- a-@rma n adsefaic recegtor antagonist iktd a
the mPFC prior to each CUS session, then conducting glutamate microdialysis with immobilizatic
stress on Day 18Ne anticipate that local antagonist treatment during CUS will preventi@died
changes in glutamate neurotransmission in the mPFC. By elucidating the mechanisms that link chrec
stress to PFC dysregulation and cognitive dysfunction, these findingsantipute to the development
of novel, more effective therapies for the treatment and prevention ofstfatesl mental illnesses.
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25.Potential therapeutic target for adult ADHD: D4 receptor agonist (A412997) improves

26.

27.

performance in the 5GCPT in a rat model of the inattentive subtype of adult ADHD Tomlinson.

A, Marshall. KM, Neill. JC (Pharmacy School, University of Manchester, Manchester, Ukg
dopamine D4 receptor has been widely implicated as a genetic risk factor for ADHD making it ¢
importart target for pharmacological intervention. The aim of this study was to test the effects of tf
selective D4 receptor agonist:442997 on vigilance, sustained attention and response inhibition, using
the 5choice continuous performance task {6€T) in iats separated into high (HA) and low (LA)
attentive subgroups. Adult female Listevoded rats (n=20) were trained for approximately 24 weeks
in the 5GCPT. They were then separated into subgroups (HA, n=8; LA, n=8) on the basis of baseli
individual differences in sustained attention, vigilance, and response disinhibition in {88@5C The

LA subgroup was selected to represent the inattentive subtype of adult ADHD. Subsequently,
effects of the D4 selective agonistdA2997 were assessed in LA aH& subgroups. All animals
received A412997 (0.1, 0.3, 1.0 umol/kg; i.p) or vehicle (0.9% saline i.p.) 30 min prior to testing
Animals were challenged on test days by increasing thetmaémterval (ITI) from 5sto 10s. 1) Two
subgroups were fored: lowattentive (LA) and higtattentive (HA). LA animals scored significantly
lower in terms of accuracy (sustained attention) (p<0.001), sensitivity index (SI) (p<0.001); a measi
of vigilance, and false alarm responding (p<0.001); measure for respumbition, under baseline
conditions in the 5@PT. 2) Subgroups were differentially affected by 52997. A412997 improved
performance in LA animals and had no effects on HA animals. In LA animdts2897 (0.3 and 1.0
umol/kg) significantly decreadecorrect rejections (p<0.01, p<0.001; respectively) and decreased fals
alarm responding (p<0.01, p<0.001; respectively). The same doses also increased the Sl indicatin
increase in vigilance (p<0.05, p<0.01; respectively). This is the first studyg wlult rats to
demonstrate the usefulness of the GET to select subgroups modeling the inattentive subtype with
deficits in response inhibition of adult ADHD. These results show that LA rats are more sensitive to I
receptor agonism than HA rats, damtrated by improved vigilance and response inhibition only in the
LA animals. These data support the use of this LA ADHD model to investigate the inattentive subty
in adult ADHD. This is an important paradigm for increasing the understanding of ys®lpbic
underpinnings of adult ADHBubtypes and treatment responses.

Role of nucleus accumbens in generation of 50 kHz vocalizations induced by systemic
amphetamine Mulvihill K. G. and Brudzynski S. M., Department of Psychology, Brock University, St.
Catharines, ON, Canadadt has been established that rats emit 50 kHz vocalizations, as a signal ¢
appetitive state, after pharmacological activation of the mesolimbic dopamine system for example
amphetamine. Previous studies have suggested thsiiéleof nucleus accumbens is a critical structure
for induction of 50 kHz vocalizations in this species. Thus, the question arises whether lesions of
shell of the accumbens blocks production of 50 kHz calls after systemic application of amphetamil
Twelve Long Evans rats were stereotaxically implanted with intraaccumbens cannulae for placemen
reversible lesions with procaie (25 pug in 0.5 pl per injection
bilaterally injected with procaine or saline before systemic applicatioraaighetamine (2 mg/kg). The
lesions had no significant effect on the acoustic parameters of vocalgzatiomo effect on the
proportion of basic subtypes of 50 kHz calls (flat, trills, complex calls). Only the proportion of the stej
up (but not stelown) calls differed between saline and procaine conditions. It is concluded that tr
shell of the nucleuscaumbens might not be a critical structure for production of 50 kHz vocalizations
but part of the more extensive mesolimbic system. This research was supported by Natural Sciences
Engineering Research Council of Canada.

Anterior cingulate cortex inactivations increase reward expectancy on a rodent slot machine task
Cocker, P. J., Hosking, J. G & Winstanley, C. A. Department of Psychology. University of Britisl
Columbia Gambling is a growing public health concern, and treatment options for pati@logi
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gambling remain extremely limited and of questionable efficacy. Cognitive theories of gambling sugge
the transition from recreational to problematic gambling is due to cognitive biases or distortions. One
the most well characterised of these sasea r emi‘snse’ar e f fne cstsse.s ' * Naeraer U
outcomes that are proximal to a win, such as matching two items on a slot machine payline and the t
just missing. Although neanisses are present throughout multiple forms of gambling, they are
particularly prevalent in slot machines, and indeed are purportedly one of the major reasons why :
machines represent such a virulent form of gambling. /Nesses are thought to promote prolonged
game play by fostering beliefs of mastery and geneyatmward expectancy, even in the absence of
reward. Human imaging studies have showed robust activation of the anterior cingulate cortex (AC
during slot machine play and evidence suggests a role for the ACC in biasing choice towards a prepc
but suboptimal response. Taken together, this suggests that ACC activation may underlie the ability
‘“nedmrsses’ to evoke reward expectancy i n huma
able to elucidate the neurobiological basis of these cogrbtages and thus develop novel treatment
options. We have developed a rodent slot machine task using standard operant chambers that suc
rats, like humans are susceptible to the putative wining signals conveyed Janmamg, neammiss
trials. Here, wes how t hat i nactivations of the ACC inc
on nonrwinning trials. This data suggests that the ACC may be critically involved in generating rewat
expectancy in response to winning signals within-winming outcanes on slot machines

Reproduction and maternal experience alter neuroplasticity in the midbrain dorsal raphe
Holschbach MA, Lonstein JS; Neuroscience Program, Michigan State Univeiliy transition to
motherhood brings about dramatic alterationsto f e mal e’ s physi ol ogy an:
This transition is driven by changes in the
plasticity. The birth and development of new brain cells has been studied in several regions of
peripartum forebrain, where reproductive state and maternal interactions with pups affect cytogene:
but the midbrain has never been investigated. In this study, we investigated cytogensis in the da
raphe, the brain’s mai mn afects lactaion afd vaieus asperts ofn
postpartum socioemotional behaviors, so neuroplasticity within the dorsal raphe could play a vital rt
for new mothers. Using bromodeoxyuridine (BrdU; 150 mg/kg) to label mitotic cells in virgin, pregnar
and postpartum rats, we recently discovered that reproductive state affects cytogenesis in the do
raphe, with cells born one week after parturition less likely to survive than cells born during pregnan:
To begin to investigate mechanisms underlying plostpartum reduction in cytogenesis, we first
examined whether removing pups immediately after birth would increase the survival of new cel
Using BrdU to label mitotic cells in postpartum females with or without their pups, we found the
interacting vith pups significantly reduced survival of new cells in the dorsal raphe. To determine |
pup presence reduced cel l survival by increas
experiment will assess whether adrenalectomy increasesuceiVal in the dorsal raphe of dams with
their pups and whether replacement of corticosterone prevents this effect. Lastly, to determine poss
functional significance of this change in cytogenesis, we are currently examining serotonin content
the dbrsal raphe across reproductive state and in dams with or without pups. Research into serotone
neuroplasticity underlying the normal postpartum changes in behavior and physiology could he
identify novel targets for ameliorating postpartum emotiod&slorders and facilitate interactions
between mothers and their infants. Furthermore, this work is the first demonstration of cytogenesis
the midbrain dorsal raphe of any adult mammal and has implications for emotional and other behavi
involving theserotonergic system even outside the peripartum period.

Differential expression of Fosfamily protein in the maternal and non-maternal brain. Ragan CM,
Michigan State University; Holschbach MMichigan State UniversityRobisonAJ, Michigan State
University; Lonstein JS Michigan State Unigrsity. The peripartum period includes numerous
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neurochemical changes in the female mammalian brain that alter their behavior. During this tin
females switch from aversion to attraction to pups. However, themaland hormonal mechanisms
contributing to this behavior are not entirely clear. Serotonin pathways play a role in maternal behavi
but its molecular regulation of these behaviors is unknown. FosB proteins, which are markers of chrc
stimulation, &t as a molecular switch and may redal serotonin mechanisms involved in maternal
behavior. We are currently investigating the effects of maternal state on protein expression of FOsB,
t wo of its 1 sofor ms, AFosB and A2A FosB, i n
preopt i c ar ea, bed nucl eus of the stria ter mi
system. To do so, we examined the brains of diestrus virgins, postpartum day (PPD) 7 females,
PPD 19 females. To further investigate the effect of makerxperience, we will soon measure FosB
protein expression in PPD 7 females that had pups removed on the day of parturition and PPD 7 fem
that remain with pups until sacrifice. Lastly, we will quantify FOsB protein expression in virgin female
that were repeatedly exposed to pups during a-dene period in a pup sensitization paradigm where
some females showed maternal behaviors, while
protein expression may b emaversiohto pups td altractioh to pup®ic L
sensitized virgins and early postpartum f emal
it may increase early in the postpartum period then decline as lactation ends. In addition, compare
PPD 7 females that had pups removed at parturition, PPD 7 females that remained with pups I
express more AFosB in our targeted brain re
expression in these females. Similar to what has been shown fdoysrework on chronic drug
exposure, FosB proteins may be also important components of the molecular mechanisms involve
the onset of maternal behavior.

30. GABA(B) receptor signaling and behavioral flexibility in aging. Beas, B.; Banuelos, C.; Gilbert,;R.
Setlow, B.; Bizon,J. Departments of Neuroscienceniversity of Florida, College of Medicine,
Gainesville, FL. The ability to flexibly modify behavior in response to changing contingencies is
essential for adaptive behavior. A loss of behavioral figtsiltan accompany the normal aging process
but the critical neural alterations that mediate such deficits remain poorly understood. Notab
experimental manipulations that model schizophrenia demonstrate that altering prefrontal corti
excitability can impair behavioral flexibility. Moreover, our laboratory previously reported an age
related decline in expression of prefrontal cortical GABA(B) receptors which mediate tonic inhibition i
this brain region. Experiments in the current study were designddtermine if reduced GABA(B)R
expression in aging is associated with deficits in behavioral flexibility and if modulation of thes
receptors can enhance flexibility in young and aged rats. In experiment 1, adult (5 mo.) and aged
mo.) male F344 ratwvere behaviorally characterized on an attentionakk#ting task that assesses
behavioral flexibility. In this task, rats initially learned to perform a simple visual discrimination task
After reaching criterion performance, the reward contingencieseve “ s hi ft ed” suct
ignore the cue light and discriminate between the levers on the basis of their left/right position. Bc
young and aged rats acquired the initial discrimination similarly; however, aged rats were impair
relative to youg following the set shift. Notably, there was significant variability in the presence anc
degree of impairment among aged rats. Western blotting performed on homogenates of prefrontal co
from these behaviorally characterized rats indicated that GABA(@&)pression in aged prefrontal
cortex strongly predicted performance on the set shifting task, such that less GABA(B)R expression \
associated with worse performance. Experiment 2 tested whether baclofen, a GABA(B)R agonist, ca
enhance sethift perbrmance. Naive young and aged rats received i.p. injections of various doses
bacl ofen (vehicle, 1. 0sandt2. somgpbkehnt poifort h
aged rats, sethifting performance was significantly and robustly emeanby 2.5 mg/kg baclofen
relative to vehicle and 1.0 mg/kg baclofen. Together, these data suggest that attenuated GABA(!
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signaling contributes to agelated deficits in behavioral flexibility. Supported by AG029421 (JLB),
McKnight Brain Research Fountizn and NSF GRFP DGHE802270 (SB).

The role of hippocampal Gprotein coupled estrogen receptor in social recognition and object

recognition learning in the absence of spatial cues in female micéymer, J.;Gabor, C.; Phan, A,

Young-MacDonald, F.; Mors, H.; Choleris, E. Psychology and Neuroscience, University of Guelph
Estrogens can rapidly improve performance on different learning and memory tasks, including soc
recognition, object recognition, and object placement (Phan et al. 2011, 2012) tadksshave been

i mproved with both systemic a n-estradiol, tan estirogep necepioa n
( ER) o a g eproteis coupledestrogen ré€ceptor (GPER) agonist. These tasks were complet
within the test mouse home cage whthrere are various cues that can help identify stimuli. Subsequen
investigations with a Yapparatus, designed to eliminate most of the spatial and contextual cue
assessed whether enhancing effects in the recognition paradigms were direct or facditdwedpatial

aspects of these tasks. | nt r sestradplprpooeech@bpedt bul NGtA
social recognition in the Mpparatus, suggesting that ERs in the hippocampus can facilitate obje:
recognition without the influence @fpatial and contextual cues. However, systemic administration of
1 7-@stradiol did improve social recognition in theajgparatus suggesting that brain regions outside the

hi ppocampus facilitate estr ogen’ -estraioldcs onc3imaig e
ERs and home cage tests have shown that intr
recognition whereas an ERPB agonist impairs i

recently discovered GPER in the higpmpus specifically in object and social recognition in the
absence of spatial cues. The GPER agonigt, G( 5 0 n M, 100nM, 200nM; 0.5
infused directly into the CA1 region of the hippocampus and the ovariectomized mice were tested
either object or social recognition in theapparatus. Testing begun 15 minutes {fafstsion and
consisted of 2 habituations and one test, each 5 min in duration, at 5 min intervals, hence testing
completed within 40 minutes of drug administrati®mo objects or ovariectomized conspecifics were
used, and at test one of the two stimuli was replaced with a novel one. The social recognition experin
is underway. Object recognition results show improvement with both 50nM and 20dnMuggesting
thatGPER in the hippocampus is able to facilitate object recognition even in the absence of most spse
and contextual cues. Thus, the mouse hippocampus seems involved in object recognition and estro
can mediate this function via action at GPER. SupdditeNSERC.

Modulation of male social behaviors by parathyroid hormone 2 receptor expression in the medial
amygdala Tsuda, M. Section on Fundamental Neuroscience, NIMH, NIH, Bethesda, MD, USA; Usdi
T. Section on Fundamental Neuroscience, NIMH, NIHhBsda, MD, USA Psychopathologies related

to social interaction are a significant social problem. Therefore, it is important to understand t
biopsychological and neurobiological processes underlying such disorders. While examining t
phenotype of malenice with null mutation of the parathyroid hormone 2 receptor (PFH@R we
observed considerably increased investigatory behavior toward same sex adult mice in a so
investigation test (SIT), but decreased levels of aggression. The PTH2R is exfmgssadons in
several areas involved in social behavior, including the medial amygdala (MeA). These areas rece
projections from neurons synthesizing its ligand, the neuropeptide tuberoinfundibular peptide of
residues (TIP39). As TIP39 and PTH2R aresent in many brain regions, we asked whether TIP39
signaling in the MeA has a significant role in male social behaviors. The MeA of WT male mice we
bilaterally stereotaxically injected with a virus encoding a secreted PTH2R antagonist (HYWH) ar
GFP trat marks infected cells, or one encoding GFP only (control), and SIT was performed 5 wk late
Similar to the KO results, HYWH injected mice exhibited increased social investigation toward a sar
sex stimulus animal, compared to controls. To further defimeanatomical location and relevant time
of TIP39 signaling, male mice that express-@eombinase in PTH2R neurons were stereotaxically
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injected with a virus encoding a-@Goupled Credependent receptor exclusively activated by clozapine
N-oxide (CNO).We targeted the MeA or bed nucleus of the stria terminals (BNST). Five weeks late
saline or CNO, was administered 1 hr before SIT. We found that inhibiting PTH2R neurons in the Me
at the time of SIT increased social investigative behaviors towardearmatle mouse, but inhibition of
BNST PTH2R neurons had no effect, compared to saline treated mice. These results collectively sug
that TIP39 signaling in the MeA contributes to the modulation of male social investigatory behavior. W
are currently inestigating whether these modifications are due to changes in neuroendocrine functic
that regulate male social behaviors or altered cognitive processing of conspecific odors. The PTH2I
expressed by a circumscribed MeA neuronal population, so thismayKead to refinement of circuits
thought to regulate social behavior or identification of a novel circuit specific regulating social behavio

33.Effects of Striatal Lesions on Reward Choice Using a Mukbox Environment. Joshua M. Ricker,
Richard Kopchok, Justin Hatch, Chrisna Downey, Howard C. CromwelDepartment of Psychology,
Bowling Green State University, Bowling Green, OH, 4340aking an advantageous choice between
multiple rewards requires an organism to properly and efficiently assign teaksrh option. Factors
such as magnitude of reward, time of delivery, and effort put forth must be taken into account. T
ventral and dorsal subsections of the striatum have been shown to play a critical role in this proc
Uncertainty exists in linkig the striatal subregions to specific processes involved in decmskimg
and choice behavior. While there has been much work done investigating the role of these brain a
on reward choice and decision making, this research has been limited bebtasseequired extended
training, and included limited freedom of choice. The current study employs a novel testing appara
that consists of a middle “decision” box, w h
magnitudes. One box (the &iant box) would be associated with a reward of constant value, while the
other would be associated with a varying reward value (the variety box). Rats received quinolinic a
lesions to the dorsal striatum, ventral striatum, or sham lesions and we@ tssg this novel
apparatus. They had the choice between constant versus variable reward options. The reward o}
varied in terms of food amount available, and duringveeék period, varied in terms of the extent of
magnitude differences for each ot The different pellet options included: week 1: constant box = 0,
variety box = 0/3; week 2: constant box = 1, variety box = 0/3; week 3: constant box = 2, variety box
0/3; week 4: constant box = 1, variety box = 0/5; week 5: constant box = lyJasiet 0/3; week 6:
constant box = 1, variety box = 0/1. This new apparatus also allows for multiple dependent measure
be recorded. These include: food cup checks, total time in box, number of rewards obtained, :
ultrasonic vocalizations. Preliminardata suggests that relative reward processing during choice
behavior differs between contrsham and animals with lesions. This novel design may allow for a fresk
perspective on testing reward choice, and it may lead to a better understanding otrpsyisioaders
ranging from substance abuse to anxiety disorders.

34.Intermittent access to a cafeteriatype diet affects feeding behavior of female marmoset monkeys
Borges, A.C.; Duarte, R.B.M.; Bomfim, P.C.B.; Costa, J.R.; Barros, M. Primate CenteregbdoD
Pharmaceutical Sciences, University of Brasilia, DF 76800 Brazil Intermittent access to a highly
palatable diet induces, over time, an increase in consumption of such items by rodents, correspondir
a bingetype behavior. We tested whetheerhighly palatable cafeterigpe diet (CD) could similarly
alter the feeding pattern in ndood deprived adult female marmoset monkeys (Callithrix penicillata).
On three consecutive days, -80n homecage observation sessions determined baskaaing
patterns of their first meal of the day. Animals had access only to their normal diet (ND) of fresh frt
and chow. Then, twice a week and in a separate feethiagber, each female received forrBh CD
plus fruit as its first meal. CD consisted of axtare of M&M chocolate, oreo cookies, mozzarella
cheese and cocoa puffs. At all other times, subjects were kept in theircages with access only to
their ND. After a fweek period, homeage baselinéeeding patterns of the ND were-aealyzed
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36.

during tiree 36min sessions held 24 h apart. Although a significant overall escalation in CD intake we
not observed, withhy r oup vari ation was high. Mar moset s

‘ N®r one to Overeat ', wi dartly moleeaotalfcalaries @ their firsgand last 1
CD+fruit meals in the feedinghamber, compared to the latter group and their owngme posiCD
intake levels (i.e., homeage baseline). Differences in calorie ingestion were due solely to &
significat 'y hi gher CD intake by the ‘' pr o-cageingestioro v
of the ND was equivalent between groups and remained the same before and after exposure to the
A similar profile was seen for the time spent foraging, whaleomotion and body weight, in general,
remained constant. Therefore, even though adult female marmosets did not escalate consumptio
high-fat/sugar foods over time as seen in rodents some seemed naturally prone to overeat a CD.
Differences in term®f life span, variety of items normally consumed and hedonic value of palatabl
foods may possibly account for the species differences presently observed. Supported by CI
(478930/2012Z and 303331/2012) and FAPDF (193.000.408/2010).

Chocolate inducesa conditionedplacepreference response in a nonhuman primate Duarte,
R.B.M.1; Patrono, E.2,3; Borges, A.C.1; Mitri, S.C.1; César, A.A.S.1; Tomaz, C.1; Ventura, R.2,
Gasbarri, A.2,3; Puglishllegra, S.3,4; Barros, M.1 1 Primate Center, UniversitBmafsilia, 70916900,
Brazil; 2 Dept. of Applied Clinical and Biote
3 European Center for Brain Research, Santa Lucia Foundation IRCCS, Rome, 00143, Italy; 4 Dept
Psychology, University of Roméa Sapienza, 00185, Italy Highly palatable foods- with high
fat/sugar contert may induce an addictierelated response similar to that seen for drugs of abuse.
However, this has yet to be fully characterized in nonhuman primates. So, we tested watielihe
marmoset monkeys (Callithrix penicillata) develop a plaeference response conditioned to repeated
consumption of chocolate. Subjects were first submitted to threwiri$abituation trials in a two
compartment CPP box and then randomly assigmedchocolate (CHOCO) or control group (CTRL).
Marmosets were subsequently submitted to twelvenitbconditioning trials in the CPP box, held at 24

h intervals. On odechumbered days (i.e. 1, 3, 5, 7, 9 and 11) the CTRL group received regular cho
while the CHOCO group received chocolate in one of the compartments. Omewdered days (i.e. 2,

4, 6, 8, 10 and 12), both groups received chow in the other compartment. A skmgile tESt trial was
held 24 h after the last conditioning session, during whkitjects had free access to both compartments
in the absence of any food reward. During the initial habituation, use of space within the CPP box v
homogenous for all subjects. At the end of the conditioning trials, marmosets from the CHOCO gro
had casumed significantly more chocolate than chow, whereas CTRL animals ingested equivale
amounts of chow in both compartment and at levels similar to those of the former group. Time sp
foraging, however, did not differ between groups or compartmenttheduest trial, marmosets from the
CHOCO group spent significantly more time in the chocepatieed compartment, compared to their
pre-conditioning levels and to CTRL subjects. Use of space by these marmosets remained as seen
to conditioning (to chw). Therefore, the consumption of chocolate induced a response profile in th
marmoset monkeys that corresponds to a pbeieterence effect, similar to previous reports in rodents
and that of classical drugs of abuse. Supported by CNPq (4789307201d303331/20127), FAR-DF
(193.000.408/2010) and CAPES.

Differential effects of pharmacological and restraint stress on efforbased decisiormaking. Bryce,
C. University of British Columbia; Floresco, S. University of British Columbi@ecisiormaking
involves choosing between several alternative possibilities after evaluation of the relative costs ¢
benefits. Increasing the amount of effort required to obtain a reward is one type of cost that can dimir
the subjective value of objectively larger redsarRepeated episodes of stress can result in depressiv
symptoms including anergia, which in turn may reduce the tendency to exert effort to obtain rewar
The goal of the present study was to examine the effects of different types of acute stress loasetd
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decisionmaking. Using an operant chamber assay, rats were required to choose between a
effort/low reward lever (LR; 2 pellets), and a high effort/high reward lever (HR; 4 pellets), with the
effort requirement increasing over trial blocks $2,10 and 20 presses). Normally rats will choose the
HR lever more often when the effort cost is low, reducing their preference for this option as the amol
of effort increases. Acute restraint stress, but not increases in corticosterone, causeshoatsetohe

HR option less compared to baseline performance. In a subsequent study, we assessed the effects
alpha 2 adrenoreceptor antagonist yohimbin& (hg/kg, IP), which mimics increased noradrenaline
transmission induced by acute stress, ormreffased decisiemaking. Our expectation was that
yohimbine would decrease choice of the HR option, in a manner comparable to restraint stress. In s
contrast to our expectations, we found that yohimbine increased preference for the HR option comps
to vehicle treatment. This suggests that yohimbine and restraint stress produce divergent effects on ¢
decisionmaking tasks, highlighting the fact that different types of stressors can induce opposing effe
on behavior. Whether other neurochemidahroges associated with acute stress, such as increases
corticotropinreleasing factor (CRF), mediates an increase in effort discounting is a topic for futur
research.

Dopamine in the basolateral amygdala modulates choice during risk/reward decision kiag.
Larkin, J. Department of Psychology, University of British Columbia. Floresco, S. Department c
Psychology, University of British Columbia Different aspects of cost/benefit decision making
involving uncertain rewards are facilitated by corticolimbircuits linking regions of the prefrontal
cortex, ventral striatum and basolateral amygdala (BLA). Dopamine (DA) also plays an integral role
promoting choice of larger, uncertain rewards; manipulations of DA transmission the PFC or nucle
accumbenslters risky choice. Considerably less is known about how BLA DA regulatepassd
decision making. The present study assessed the effects of DA receptor antagonism within the BLA
risk-based decision making, assessed with a probabilistic discouaskgRats were trained to choose
between a small/certain lever (1 reward pellet) and a large/risky lever (4 pellets) delivered in
probabilistic manner. The odds of obtaining the larger reward decreased or increased in a systen
manner across 4 bloskof discretechoice trials (106.2.5% or 12.5100%) during a daily session. In
well-trained rats, blockade of BLA D1 receptors via infusions of SCH23390 increased discounting
the larger/uncertain reward and reduced risky choice, in a manner simidr teceptor antagonism
within the medial prefrontal cortex or nucleus accumbens. In contrastBin&aD2 blockade with
eticlopride did not affect overall choice, but did reduce reward sensitivity, as reflected by a decrease
win-stay behavior. Thesenfilings, in combination with previous data suggest that D1 receptors ir
multiple DA terminal regions, including the BLA have an important role in facilitating optimal decision
making and promoting choice of larger/uncertain rewards. More generally, thdsgg$ highlight a

key contribution by mesoamygdala DA in regulating certain aspects of cost/benefit decision makir
with D1 activation promoting bias towards risky choices, and D2 receptors providingtesinort
feedback about recently rewarded actiontiede findings may have important implications for
understanding mechanisms underlying alterations in decision making and reward processes
psychiatric disorders linked to dysfunction of the amygdala and DA system.

Hippocampal glucocorticoid and mineralaorticoid receptor responses to acute and repeated
restraint stress exposure in male and female ratsinnala, L. University of British Columbia; Viau, V.
University of British Columbia Female rats typically display higher plasma concentrations of
corticosterone (CORT) than males under basal conditions, as well as in response to acute challenges
recently compared CORT responses in male and female rats exposed to single or repeated episodes
restraint, repeated daily for 5 consecutive days. Mate famale rats showed significant declines in
CORT responses between the first and last day of restraint exposure. However, the magnitude of
CORT response on the final day of testing remained significantly higher in females compared to ma
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Based onthis finding we reasoned that there might be a sex difference in glucocemedidted,
negative feedback regulation of the HPA axis. Using Western blot analysis, we assess
mineralocorticoid and glucocorticoid receptor (MR and GR) responses in déssepfcampus of
animals exposed to acute and repeated restraint. There was a main effect of repeated restraint to dec
whole cell levels of hippocampal GR and MR in both males and females. Analysis of recept
distribution revealed a decrement in theclear translocation of the GR in the repeat restraint condition,
comparable between male and female rats. In contrast, there was a tendency for increased
translocation following repeated restraint in females, but not in males. Prompted by theggs findin
suggest potential interactions between stii8# axis habituation and sex on GR and MR responses,
we are currently expanding our analysis to include additional time points and other brain regions kno
to mediate negative feedback regulation ofHifRA axis.

39.A novel inter-temporal choice task Marci R. Mitchell, Nathaniel J. Smith, Daeyeol Lee, & Jane R.
Taylor Department of Psychiatry, Yale University School of Medicibelay discounting describes the
process by which the value of a large redvardiscounted as the time to reward receipt becomes farthel
into the future. In both humans and animals, delay discounting duringtenmt@oral choice tasks
typically takes the form of hyperbolic discount function. By contrast, in most previous roa@iesson
delay discounting, only the large reward was delayed, and as a result, evidence for or against hypert
discounting was not conclusive. Here, we have developed artemporal choice task more analogous
to that used in humans for rodent. Kads: 14 male Lonrgvans rats (beginning at 2800g) were
trained in the intetemporal choice task in which they were given choices between two response leve
the first which delivered a small, single pellet food reward and the second which detiargd, two
pellet food reward (counterbalanced across operant chambers). Choices were given in blocks of

di screte trials. Del ays on either | ever vary
large reward was systematically infeed not only by the delay for the large reward, but also by the
delay for the smal/l rewar d. We are current |

modeled more accurately by exponential vs. hyperbolic discount functions.  Conclusidfastined
Directions: We successfully trained rats to perform a noveltataporal choice task. We are currently
testing a model in which delay sets are presented in a randomized order to further moetirhpueal
choice tasks. Additionally, we are danining the effects of acute and chronic drugs of abuse on choice
behavior during intetemporal choice. We expect that certain substances will alter the rate and or sha
of temporal discounting.
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Thursday, June 12

8:0010:00 Symposia: Warm feelings,warm thoughts: Thermosensation, emotional behavior, and
mental health. Chair: Christopher A. Lowry

Disruption in body temperature diurnal rhythms predict stress sensitization Monika Fleshner and Robert
Thompson; University of Colorado BoulderUsing an animal model designed to produce physiological
symptoms (i.e., stress sensitization) found in patients suffering frortrpastatic stress disorder (PTSD), we
investigated the hypothesis that disruptions in thermoregulation may precede and predeelbentent of
stress sensitization. Adult male F344 rats implanted with biotelemetry devices were exposed to repe
conditioned fear or control conditions for 22 days followed by either no, mild, or severe heterotypic act
stressor exposure on day 2A3ore body temperature (CBT) was biotelemetrically monitored continuously
throughout the study. Rats exposed to repeated fear haevigeed increases in behavioral freezing and CBT
during exposure to the fear environment and expressed physiologicakimflicaronic stress. Repeated fear
flattened CBT rhythms due to primarily an elevation of CBT during the light/inactive cycle. Repeated fear al
produced sensitized CBT responses following acute stress, relative to the effect of acute stress in ¢hefabsel
a history of repeated fear. A sensitized physiological stress response is a hallmark of PTSD. Greater disrup
of diurnal rhythms during repeated fear predicted sensitized acuteisttessd physiological responses. The
results suggest that chionstressors can produce diurnal rhythm disruptions consistent with a potenti
dysregulation of thermoregulatory cooling systems; and such changes may help predict sensitized physiolo
stress responses following traumatic events. Monitoring diursaligtions in CBT during repeated stress may
thus help predict susceptibility to PTSD.

That warm fuzzy feeling: warm temperature activates brain serotonergic systems and has
antidepressantlike effects in rats Christopher A. Lowry, University of Coloraddoulder, Department of
Integrative Physiology and Center for Neuroscience, Boulder, CO, 80889 USA St udi es i n |
revealed that environmental warming activates putative serotonergic neurons in the midbrain raphe nucls
finding that couldhave major implications for understanding interactions between thermoregulation ar
emotional behavior. However, an influential study in 1987 concluded that serotonergic neurons in the do
raphe nucleus (DR), a major source of serotonergic innervaficiorebrain limbic structure, were not
thermosensitive. This finding dampened interest during the last 25 years in the potential role of serotone
neurons in the brain as thermosensors. However, these conclusions were based on recordings from rela
few neurons. It remains possible that a subset of serotonin neurons is thermosensitive. We have found
subsets of brain serotonergic neurons are indeed sensitive to warm ambient temperature exposure in vivo &
vitro. Detailed analysis revealed thaarm ambient temperature exposure activates subsets of serotonerg
neurons within the DR implicated in stress resistance or antidepréikeabthavioral responses, but not
subsets of serotonergic neurons implicated in facilitation of ankietybehaioral responses. Based on these
findings, we predicted that exposure to warm ambient temperature could have antidepkesbahgavioral
effects in rodent models. Rats were treated with a behaviorally inactive dose of the selective serotonin reur:
inhibitor citalopram or vehicle, and exposed to warm ambient temperature (37 degrees C) or room tempere
for 85 min using a 2 x 2 experimental design. In rats pretreated with a subthreshold dose of citalopr:
exposure to warm ambient temperature incréas@mming, an antidepressdile behavioral effect, without
affecting climbing in the forced swim test. Core body temperature before and after the forced swim test \
correlated with swimming behaviors. Together, these studies demonstrate that exjjomatee to warm
temperature activates brainstem serotonergic systems and has antidepkesbahtvioral effects. Dr. Lowry

will discuss potential neural mechanisms involved including activation of the recently characterized war
sensitive spinoparabriaial pathway.
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Warm feelings, interpersonal warmth: Cutaneous heating promotes interpersonal warmth Matthew W.
Hale, School of Psychological Science, La Trobe UniversittVar mt h” is a power f ul
judgement , -apo tdonenki@n is‘omeaof tine most important components of the first impression:
that we form of others. Recent evidence has demonstrated that exposure to warm physical stimuli, like hol
a warm coffee cup, can profoundly alter our perceptions of anotherqper’ s psychol ogi cal
our previous preclinical experiments in rats have demonstrated that local skin warming activates subpopulat
of serotonergic neurons that are known to decrease sympathetic nervous system (SNS) activity and
emotional behaviour. Accordingly, we aimed to investigate if interaction with warm physical temperature c
alter the perception of psychological warmth of a target person as well as decrease SNS activity in respons
mild stress stimulus. In this exp@ent, participants were recruited under the cover story of an investigation o
the relationship between consumer healthcare products, personality types and responses to stress. Partic
provided a baseline saliva sample and were then handed a Sk®ifaft Hot/Cold Pack at either 37 °C
(warm condition) or 0 °C (cold condition). Participants were asked to evaluate the effectiveness of the prod
and were then asked to rate the typical user of this product on ten personality traits using bijedar sc
anchored by a trait and its opposite, for example; serious and carefree. Half of the personality traits w
semantically related to the waroold dimension, and half were unrelated. Participants were then asked t
perform the short mental arithmetiomponent of the Trier Social Stress Test and provided a final saliva
sample. Saliva samples were assayed for alpha amylase activity as a measure of SNS activity. Our re
demonstrated that holding the hot/cold pack warmed to 37 °C increased theigem@eliterpersonal warmth
and inhibits sympathetic function. Furthermore, ratings of prosocial behavior were negatively correlated w
measures of sympathetic activity. These data suggest that abstract psychological concepts, such interpel
warmth ae metaphorically based on physical experiences and linked with alteration in sympathetic response
stress.

Warm feelings, warm thoughts: Whole body heating has rapid antidepressant effects in depressed
patients. CL Raison, Department of Psychiatryplfiége of Medicine and College of Agriculture and Life
Sciences, University of Arizona, Tucson, AZhis talk focuses on research by our group suggesting that &
single session of milthtensity wholebody hyperthermia (WBH) may provide rapid and sustained
improvement in depressive symptoms in patients with major depressive disorder (MDD). Our work using WI
in humans builds upon animal data that will be presented by other members of this symposium. Here we re
on findings from a small open study of WBHMDD conducted in Switzerland and on interim results from an
ongoing randomized, doubldind, sham controlled study of WBH being conducted at the University of
Arizona. In our first open study of 16 medicahgalthy adults with MDD we observed thatiagbe session of
WBH induced a largeffect size reduction in depressive symptoms five daystpesmiment that was sustained
at 4 weeks podreatment. Consistent with the possibility that WBH operates at least in part by sensitizing ski
to-brain thermosnsory circuitry, WBH also reduced core body temperature, and reductions in core bot
temperature were correlated with reductions in depressive symptoms. Patients with elevated body temper
pretreatment were observed to have more robust antideprassmanses. In our ongoing, shaontrolled
study of WBH for MDD we report that active WBH has a large eféere advantage over sham treatment for
the reduction of depressive symptoms, commencing within 3 days of treatment and persisting for 4 weeks
treatment in subjects receiving no other interventions. Preliminary evidence suggests that WBH may img
sleep and inflammatory mediators and that these effects may be associated with therapeutic effects.
presentation will conclude with a briefdiscs i on of “next steps” in the
WBH for the treatment of mood and anxiety disorders.

8:00-10:00 Symposia: Chronic stress and brain plasticity: Contrasting mechanisms underlying

adaptive and maladaptive changes and inljcations for stressrelated CNS disorders.
Chair: Serge Campeau
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Adapting to Stress: A Path of Most "Resistance!’ Campeau, S. Department of Psychology & Neuroscience,
University of Colorado at Boulder, Boulder, CO, USMrganisms, including humans, drsembarded by a
multitude of daily physical and psychological challenges; yet most of these encounters fail to elicit significe
responses that are routinely evoked by stressors. Various evidence suggests, however, that adaptati
repeated stressor exgure is dysregulated in depressed or anxious clinical populations. Such evidence
indicate that faulty brain mechanisms of adaptation contribute to the emergence of mood disorders in hum
This possibility is currently difficult to evaluate due @ar poor understanding of the neural mechanisms of
adaptation to stress. | will discuss our attempts at shedding light on putative brain regions that contribute to
important adaptive function, through the use of anatotfunotional procedures in @t model of audiogenic
stress habituation. | will also present the results of some of our most recent studies suggesting that adaptat
repeated stress appears to provide a key process in reducing the impact of later challenges (stress resis
Together, these lines of research may provide new insights into the value and effectiveness of behavior the
and new brain targets of interest associated with stedsted disorders.

Know when to take your chips off the tablei acute stress adaptatiorbegets chronic stress pathology
Morilak, D., University of Texas Health Science Center at San Antohgute release of norepinephrine (NE)

in many brain regions enhances adaptive behavioral and physiological responses to acute stress. But chro
severe stress is a risk factor for many psychiatric disorders, including depression, schizophrenia, PTSD
other anxiety disorders. Impaired executive function is a component of many such disorders, specific
deficits of cognitive flexibility, the ahitly to modify established thoughts and behaviors in response to change
in the environment. Cognitive flexibility depends on the function of the prefrontal cortex (PFC), which |
dysregulated in many stresslated npsychiatric disorders. We measure civgnitexibility in rats using the
attentional seshifting test (AST). Chronic unpredictable stress (CUS) impaired cognitivehgeihg, and this
deficit was prevented by chronic NE reuptake blockade. Alphal adrenergic receptors in mPFC facilitate
shfting, and contribute to the beneficial antidepressant effect. These findings, and the fact that me
antidepressants elevate noradrenergic tone, might suggest thairstoess! deficits in the modulatory function

of NE contribute to the pathology of glession. However, we found that the acute release and modulator
influence of NE are not compromised after chronic stress. Thus, we hypothesized instead that the acl
adaptive modulatory effects of NE might become detrimental, contributing to cureuRf€ pathology if
elicited repeatedly by chronic stress. In support of this hypothesis, we found that blocking adrenergic receg
in the mPFC during CUS protected against the cognitive deficit. More recently, we have begun to explore w
in the PFC mipgt be compromised by repeated noradrenergic facilitation during CUS. Acute release
glutamate in the mPFC in response to a mild acute stressor was attenuated after CUS, as was the induct
fos expression in the PFC in response to direct activatitimeofnediodorsal thalamus, a major glutamaterigic
afferent. This response was also protected by adrenergic receptor blockade during CUS. Thus, it appear:
repeated noradrenergic facilitation compromises both glutamate release and/or glutamatesigoeptay in

PFC during chronic stress. Ongoing studies are now addressing the signaling mechanisms by which effe
therapeutic strategies of different modalities (pharmacologic, behavioral, d&ged) may restore glutamate
function in PFC and rescuwegnitive flexibility.

Medial prefrontal cortex involvement in adaptive and maladaptive responses to stresslason J. Radley,
Ph.D., University of lowa. A network of interconnected cell groups in the limbic forebrain regulat
hypothalamiepituitary-adrenal axis activation during emotionally stressful experiences, and disruption of thes
systems is broadly implicated in the pathophysiology of psychiatric illnesses. Whereas abnormalities
prefrontal cortical function help to explain many of the cogaiand behavioral aspects of stresisited mental
illnesses, dysregulation of this cortical region has emerged as a key player in mediating neuroendoc
alterations following chronic stress. In this talk, evidence from our laboratory will be prebegtikghting the
neural mechanisms accounting for medial prefrontal cortical (mPFC) control over the HPA axis under ac
stress conditions. Next, the effects of chronic stress, glucocorticoids, and aging on structural plasticity in mf
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neurons will be dscribed, with a discussion of how these alterations may lead tadongoehavioral and
neuroendocrine consequences.

Stress and gonadal steroids: Implications for understanding sex differences in responses to homeostatic
threat and vulnerability to disease Victor Viau, University of British Columbia Governed by the
hypothalamiepituitary-adrenal (HPA) neuroendocrine axis, streshiced elevations in circulating
glucocorticoids are adaptive in that they allow the organism to meet the energetmldeshahreats to the
body. However, chronic or sustained elevations in glucocorticoids are maladaptive and are often associated
mood, metabolic, and cardiovascular disorders. Males and females are differentially predisposed to tt
disorders, as wkhs show differences in HPA responses to homeostatic threat. Evidence will be presentec
underscore that there is a huge amount of neural substrate dedicated to registering changes in sex s
hormone status to the paraventricular nucleus of thethg@mus, the final common pathway regulating
adaptive neuroendocrine responses. Stressful experiences and alterations in the serotonik@Argic (5
neurotransmitter system are implicated as factors contributing to such mood disorders as depressidii. The
1A receptor subtype is not only tied to the stimulatory effects of serotonin on the HPA axis, but also play
pivotal role in the mechanism of action of antidepressants. The majority of basic and clinical studi¢§,on 5
however, have been conductednale subjects only. Thus, most of what we think we understand about stres
5-HT and depression may not be the same between males and females. Pathways and mechanisms by
variations in stress HPA axis function may be explained by sex differen&dTnl1A receptor activity will

also be discussed.

10:3011:30 Benchto-Bedside Lecture. Coming to Our Senses: Implications of Embodiment for the
Pathogenesis and Treatment of Major Depressirl. Raison

Coming to Our Senses: Implications of Embodimet for the Pathogenesis and Treatment of Major
Depression CL Raison, Department of Psychiatry, College of Medicine and College of Agriculture fnd Li
Sciences, University of Arizona, Tucson, ADespite ongoing scientific advances in our understanding
brainbody processes central to mental illness, the treatment of the most common of these—aiimagmts
depression-remains little changed over the last 20 years. Indeed, while often effective over the short ter
current treatment strategies leave maatients with residual symptoms that predict both chronic disease ant
treatment resistance. Moreover, increasing data suggest that antidepressants may make the brain
vulnerable to depressive relapse over time. This lecture tackles these limitatierpldring whether better
understandings of what causes depression, based on evolutionary science, might provide untapped thera
resources. Two key ideas that wild.l emerge from
brain and bdy together in ways that make it possible to treat depression by affecting the body, rather than
brain directly and that depression evolved in the context of dynamic interactions with others in the environm
especially microbial agents that have gofully driven human evolutianTo demonstrate these ideas, the
speaker will provide examples from his own reseec
system and by using hyperthermia to specifically alter brain function in wayliexerdepressive symptoms.
The talk will conclude with a discussion of theoretical and applied findings suggesting that altering
“conversation” with microbial elements in the 1in
preventingand treating mental disorders.

3:30:5:30 Symposia: The role of CRF and CRF receptor expression in the progression and pathology
of major depressive disorder. Chairs: Marion Rivalan and R. Parrish Waters, Cliff Summers

Sex differences in Corticotropin Releasing Factor 1 Receptors: From Molecules to MoodBangasser, D.
Department of Psychology and Neuroscience Program, Temple Univessigssrelated psychiatric disorders,
such as anxiety and depression, occur twice as frequently in women as iHon@&ver, the neurobiological
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basis for this disparity remains largely unknown. Corticotrgpleasing factor (CRF) orchestrates the stress
response and is hypersecreted in strelded psychiatric disorders. Thus, sex differences in CRF sensitivity
could contribute to the sex bias in these diseases. Supporting this idea, neurons in the locus coeruleus
arousal center are more sensitive to CRF in female than male rats. This effect is linked to sex difference
CRF 1 receptor signaling and trafficiginSpecifically, the CRF 1 receptor couples more to the Gs protein in
female than in male rats, an effect that can account for elevated responses to acute stress. Additionally, str
exposure in rats and CRF overexpression in mice cause CRF 1 regdptoalization in males only,
suggesting that females lack this important cellular adaptation. This sex difference was associated |
increased LC neuronal firing in female, but not male CRF overexpressing mice. These studies reveal
differences at thievel of the CRF 1 receptor and suggest that this receptor may be an important pharmaceut
target for treating streselated disorders in women. Sex differences in CRF 1 receptor function are now beir
linked to sex differences in anxietglated behéor. Preliminary data demonstrate that high doses of CRF
administered centrally evoke certain anxieglated behaviors more in female than male rats. These result:
support the idea that sex differences in CRF sensitivity contribute to sex differerasesety behavior, and
they indicate that the CR&voked behavior procedure may be a useful preclinical model for testing anxiolytit
compounds in females. Collectively, these studies highlight that sex difference in CRF 1 receptor function r
be an impo&nt determinant of female vulnerability to streskited psychiatric disorders.

The role of CRF in mediat i ng -ireducedipsychopatholbgy eSusarsK. r i
Wood (1,2), Rita J. Valentino (2)DRepartment of Pharmacology, Physigyo& Neuroscience, University of
South Carolina School of Medicine:2i vi si on of Stress Neurobiology
One common stressor encountered by humans is social stress and this has been linked to psychiatric dist
including depression and anxiety. A critical determinant of vulnerability to steds®d pathologies is the
individual’'s coping strategy adopted during str e
phenotypic responses to social str€3se population is characterized by passive coping behaviors, anhedoni
an endocrine profile similar to melancholic depression in humans, and an exaggerated decrease in hear
variability, indicating increased cardiovascular disease risk. The dtlegiofype is characterized by proactive
behaviors and exhibits resistance to many of the consequences associated with the passive phenotyp
corticotropinreleasing factor (CRF) is the hallmark of the stress response, we have conducted several stu
aimed at elucidating its role in stress susceptibility. As dorsal raphe%R) neurons have been implicated in
stressrelated psychiatric disorders and are regulated by the stress neuropeptide, CRF, their activity
responses to CRF were compared iniaostress and control rats. CRF (30 ng, HR) decreased the
discharge rate of-BIT neurons in control and SL rats. In contrast, CRF activaidd Beurons of LL rats.
Because inhibition and activation of EBMT neurons has been linked to CRF1 anBFZ receptors,
respectively the effects of the CRF2 antagonist, antisauv8§ifaSV) were examined. ASV (300 ng, i.c.v.)
prevented the CRIduced activation of DS-HT neurons in LL rats. Consistent with the emergence of this
CRF2 mediated excitatorgsponse, immunoelectron microscopic studies revealed that social stress resultec
recruitment of CRF2 to the plasma membrane of DR neurons selectively in active coping rats, while
predominant receptor subtype in passive coping rats was CRF1. Asnsuelaluated the effects of a CRF1
receptor antagonist, NE0775 (10mg/kg/day), on the behavioral response to and consequences of social stre
Interestingly, treatment with a CRF1 receptor antagonist shifted the behavioral phenotype towards an ac
coping response and inhibited the emergence of behavioral despair, anhedonia, elevated blood pressure
adrenal hypertrophy. Together, these data suggest that differences in CRF receptor activity may und
phenotypic differences in responses to emalsequences of social stress.

Dissecting CRHcontrolled Neurocircuitries of Stress and Anxiety Nina Dedic, Claudia Kuhne, Karina
Gomes, Marcel Schieven, Jakob Hartmann, Klaus V. Wagner, Carsten Wotjak, Damian Refojo, Mathias
Schmidt, Wolfgang WurstJlan M. Deussing Max Planck Institute of Psychidiiina Dedic, Claudia Kihne,
Karina Gomes, Marcel Schieven, Jakob Hartmann, Klaus V. Wagner, Carsten Wotjak, Damian Refojo, Matt
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V. Schmidt, Wolfgang Wurst, Jan M. Deussing Max Planck Institute ofHrayy, Department of Stress
Neurobiology and Neurogenetics, Munich, Germaijie corticotropiareleasing hormone (CRH) and its high
affinity type 1 receptor (CRHR1) critically control behavioural adaptations to stress and are causally linked
stressrelated disorders such as anxiety and depression. So far little was known about the brain regions
specific CRH/CRHR4controlled neurotransmitter circuits which modulate such behavioural alterations. In thi
regard, we were recently able to provide aawe understanding of the interaction of CRH with other
neurotransmitter systems by unravelling the identity of amxedgulating CRHR3positive glutamatergic and
dopaminergic neurons. Our results provide substantial evidence that aelageygl behaviauis generated by

an imbalance between CRHR@ntrolled anxiogenic glutamatergic and anxiolytic dopaminergic systems
(Refojo et al., 2011). However, the identity of ClRélleasing neurons and sites of CRH action have not been
fully established yet. To spiéically address the in vivo function of the neuropeptide CRH we applied
conditional mutagenesis to generate respective gait lossof-function mouse models. Mice overexpressing
CRH or lacking endogenous CRH in a spatially and temporally controllemfiealiowed investigating the role

of CRH in the control of basal emotionality and hypothalapitgitary-adrenal (HPAJaxis but also in response

to stress. The neurotransmitter tygpecific manipulation of CRH on the circuit level further substantiies
diverging roles of CRH during basal and stress conditions, and clearly underlines the ability of t
CRH/CRHR1 system to modulate anxiegfated behaviour in opposite directions. Refojo et al. Science 2011
333:19037

Clinical biomarkers for central CRF overexpression ldentifying the right patient for CRF1 antagonistic
treatment. Marcus Ising, Florian Holsboer; Max Planck Institute of Psychiatry, Munich, Germany
Depression can be regarded as typical example for a-sttassd disorder of theréin. Severe early life stress
increases the risk of adult depression and certain stressors trigger the incidence of a depressive epi
Furthermore, a number of patients with acute depression, albeit not all, show an impaired stress horn
regulation,which normalize under a successful antidepressant therapy. Preclinical studies point to a promir
role of CRF in this context, which mainly acts on stress response regulation via CRF receptor 1 (CRF
Accordingly, a number of CRF1 antagonists have l#mreloped as potential antidepressant and anxiolytic
treatments and tested in clinical trials. However, no compound has yet been approved. The most prok
reason for this failure is- besides potential pharmacokinetic issueshe unavailability of apprriate
biomarkers for central CRF overexpression to select the right patients who should benefit most from CF
antagonistic treatment. Overexpression of hypothalamic neuropeptides including CRF seems to be a n
factor contributing to an impaired steegesponse regulation in depression. Another core feature of depressic
physiology is disinhibited REM sleep connected to elevated cholinergic activity in pons and midbrain, which
turn interacts with central CRF expression. Studies in CRF overexpresgiaguggest a strong link between
CRF and disinhibited REM sleep. Whenram®alyzing the results of a clinical trial with the CRF1 antagonist
R121919 in patients with major depression, we could confirm that the best outcome was obtained in pati
showirg disinhibited REM sleep at baseline before treatment was initiated. Neuropeptide receptor ligands
CRF1 antagonists are highly selective treatments that require the availability of biomarkers identifying the ri
patients who will optimally benefftrom such specific intervention. Our findings suggest that besides measure
of stress response regulation, REM sleep disinhibition is a promising candidate for such a biomarker reflec
central CRF overexpression. Such biomarkers might be suitablentiifydbe right patient for future clinical
trials with CRF1 antagonists.

3:305:30 Oral Session 1: Addiction

The galanin3 receptor (GALR3) antagonist, SNAP 37889, reduces ethanol consumption in alcohol
preferring mice. Scheller K.J. Department of khan Biosciences, La Trobe University, Bundoora, Victoria,
Australia; Ash B.L. Department of Human Biosciences, La Trobe University, Bundoora, Victoria, Australi
Quach T. Bio21 Molecular Science and Biotechnology Institute, Parkville, Victoria, Austtéligms S.J.
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Bio21 Molecular Science and Biotechnology Institute, Parkville, Victoria, Australia; Lawrence A.J. Flore
Institute of Neuroscience & Mental Health, University of Melbourne, Parkville, Victoria, Australia; Djouma E
Department of Human Biommnces, La Trobe University, Bundoora, Victoria, Australiahe neuropeptide
galanin is implicated in the regulation of emotional states. We have previously shown that the-3jalanil
receptor (GALR3) antagonist, SNAP 37889 (30mg/kg), significantly redetbasol consumption. The aim of
this study was to further characterise the role of the GALR3 in a number of behavioural paradigms to h
evaluate the drug’' s overall efficacy as a pot-ent
12/graup) were employed for all experiments. SNAP 37889 (30mg/kg) and vehicle [30% Solutol® HS 15
70% phosphate buffer (0.01M, pH=7.4), 1ml/kg] were administered via intraperitoneal injection 30 or 60 mi
prior to behavioural testing depending on the leraftthe test. Locomotor activity/rotarod: There were no
significant differences found between SNAP 37889 or vehicle treated mice during the 1hr session for
locomotor parameters explored which suggests the drug does not cause sedation. The timg thratateiook

the mice to fall off an accelerated rotarod revealed no significant differences in atar@zeY A onevay
ANOVA revealed that SNAP 37889 treated mice spent significantly more time in the novel arm, compared
the familiar arm (p=0.001Ayhile both drug groups spent a similar time in the home arm. Furthermore, SNAI
37889 treated mice spent significantly less time in the familiar arm, compared to the vehicle mice (p=0.00(
Light/dark test: SNAP 37889 treated mice spent significantly riore (~10 seconds) in the light during their
first visit (p=0.0047) which may represent a mild anxiolytic effect. Conditioned place preference paradigm:
paired ttest revealed no significant difference in the percentage of time spent in the SNAP 37&82 @ae
suggesting that SNAP 37889 is not intrinsically rewarding. Sucrose, Saccharin and ethanol trial: SNAP 37
significantly reduced consumption of 10% ethanol, 5% sucrose and 0.1% saccharin solutions (p<0.
suggesting that SNAP 37889 reducesdhiee to seek out reinforcers, independent of their caloric value. Liver
assays: No difference was found in endogenous liver enzyme activity between vehicle and drug mice sugge
that SNAP 37889 must be working centrally. Collectively, this data sugytfest antagonism of GALR3 may
significantly reduce alcohol intake by decreasing anxiety levels, independent of sedation or a place prefert
for SNAP 37889. This research highlights a possible therapeutic target, the GALR3, in the treatment
alcoholism

Strain Dependent Cell Death Induced by Embryonic Alcohol Exposure in Zebrafish Mahabir, S.
Department of Cell and Systems Biology, University of Toronto, Toronto, ON, CA; Chatterjee, D. Departme
of Psychology, University of Toronto Mississauga, Misauga, ON, CA; Gerlai, R. Department of Cell and
Systems Biology, Department of Psychology, University of Toronto Mississauga, Mississauga, ON, C
Exposure to alcohol during development can result in a range of abnormalities in the central nergous sys
from severe to mild depending on the dose. The biological mechanisms that are affected by embryonic alc
exposure and the genes that influence alcohol effects on development of the brain have not yet been
studied. Studies have shown that low aamtrations of alcohol employed for a short period of time during early
development of zebrafish causes a disruption in shoaling behaviour. This change in shoaling behaviour is
accompanied by a reduction in the dopaminergic and serotoninergic systesrshown to be strain dependent.
One potential underlying mechanism that may account for these changes is programmed cell death or apop
High doses of alcohol have been demonstrated to disrupt signalling pathways such as programmed cell ¢
but these doses are clinically less relevant. In our study, we analyze the effect of low embryonic alco
exposure on apoptosis in three zebrafish strains (AB, TU, and TL). The level of alcohol exposure we emplc
more realistic from the perspective of fetdcohol spectrum disorders (FASD). We exposed the zebrafish
embryo to alcohol at 24 hours pdsttilization (hpf) for 2 hours using two external bath concentrations, 0.00%
or 1.00% (EtOH vol/vol%). At 26 hours pealcohol exposure we analyzed apopgasi zebrafish embryos
using the in situ Cell Death Detection Kit (TMR red). Stained cells were examined with a confocal microsco
employing Zeiss LSM confocal software to collect the images. The number of apoptotic cells in the he
regions of each emppo was analyzed using Image ProPlus 6.0 and differences between treatment groups w
guantified. We are now completing the data analyses and will report on strain differences in apoptotic cell d¢
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induced by embryonic alcohol exposure in the zebrafrsinbour preliminary results indicate that AB fish
exhibit an increase in the number of apoptotic cells when treated with 1.00% but fish of the TU strain appe
protected. Genetic variation in individuals may effect how developmental ethanol disrapisrgigpathways.

Cell death in the central nervous system may be responsible for neurobehavioural effects associated with F
in humans. Given the translational relevance of this species, our studies will facilitate the identification of ge
and the lhchemical mechanisms underlying the effects of embryonic alcohol exposure in humans.

ERK phosphorylation of mGIuR5 within the BNST regulates alcohol sensitivity in mice Rianne R.
Campbell, Ryan S. Waltermire, Justin A. Courson, Daniel |. Greentree, Gei@Qaadir, Hadley McGregor,
Karen K. Szumlinski; Department of Psychological and Brain Sciences and Neuroscience Research Insti
University of California at Santa Barbara, Santa Barbara, CA, 93666 A history of binge alcohol intake

by mice uprgulates the activational state of ERK (extracellular sigegllated kinase) and of PI3K
(phosphotidyl inositide8 kinase) within the bed nucleus of the stria terminalis (BNST). This region is &
constituent of the extended amygdala that is highly im@ican mediating both the positive and negative
reinforcing properties of alcohol. The present study employeellisgeted microinfusions of inhibitors of
either ERK (6100 nM U0126) or PI3K (800 nM GDC0941; 50 nM wortmannin) into the BNST of
C57BL/6J(B6) to assay the functional importance of these kinases for alcohol intake dmd@&rigking-in-
theDark (DID) procedures. Interestingly, neither GD@41 nor wortmannin infusions affected alcohol
drinking during the zhr sessions, suggesting that RI8ctivity within the BNST is not necessary for heavy
drinking. However, to our surprise, iIMBNST infusions of U0125 dosdependently augmented alcohol
intake under DID procedures, suggesting that ERK activity within this region normally curbs exedsshol
intake. ERK is reported to phosphorylate the mGIuR5 receptor at T1123 and S1126, which induce
conformational change in the receptor to facilitate NMDA receptor conductance. Thus, we next assayed
alcohol drinking phenotype of mice with alae (A) substitutions on these amino acid residues and assayed fc
the efficacy of intreBNST infusions of U0126 in these transgenic (TG) mice. TG mice also exhibited greate
sensitivity to alcohol when assessed using ptam®tioning and rotorod procedes. Moreover, the dose
response function for alcohol intake under continuousdoeess and operant conditions was shifted upwards
in TG mice and these mice also exhibited sporadically higher alcohol intake under DID procedures. Howe
when infused vth 100 nM U0126, TG mice failed to exhibit a rise in alcohol intake under @ur D
procedure, while this dose of the ERK inhibitor elevated drinking in WT mice. Taken together, these data p«
to an alcoheinduced increase in ERK activity and ERKediated phosphorylation of mGluR5 within the
BNST as inhibitory upon behavioral sensitivity to alcohol of relevance to alcohodisted behaviors.
Funding provided by: NIAAA grant AA016650 to KKS

Methamphetamine exposure combined with HIV1 disease oigp120 expression: Comparison of learning
and executive functions in humans and mice Kesby, J.; Heaton, RYoung, J.; Umlauf, A. Woods, S.
Letendre, S.; Markou, A.; Grant, I.; Semenova, S. Department of Psychiatry, University of California San Die
La Jolla, CA, United StatesMethamphetamine (METH) dependence is common amongiifé&éted subjects
and may exacerbate Hi&ssociated neurocognitive deficits. The present work evaluated the separate a
combined effects of HIV disease and METH on learrdang executive functions in humans. Animal models of
neuroAIDS suggest that the gp120 protein may induce cognitive deficits, but little is known about the dir
translational value of such models. Thus, we also evaluated the separate and combinedf effgt2§
expression in the brain and METH exposure on similar cognitive functions in transgenic mice. Human subje
were grouped by HIV serostatus (HIV+ or H)Vand lifetime METH dependence (METH+ or METH
Subjects completed a neurocognitive test batiacluding assessments in the domains of learning and
executive functions. Mice (gpl120+ and gpd2A0ere either exposed to an escalating METH binge (METH+) or
not (METH) and were then tested in the attentionalsédting task (ASST) to assess discmaiion learning

and executive function. In human subjects, HIV was associated with impairments in learning (p<0.01, d=0.!
but not in executive function. METH dependence had no significant effect on either domain. However, th
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was a significant differece between groups in the frequency of learning impairments (p<0.05), with th
greatest frequency of impairment observed in the HIV+/METH+ group. In mice, gp120 expression led tc
significant impairment in learning (p<0.05, d=0.34), but not reversal itgarMMETH exposure had no
significant effect on either measure. However, there was a significant difference between groups in the nun
of mice that failed to complete the ASST (p<0.05), with the greatest failure rate observed in t
gp120+/METH+ group. fiese results demonstrate that learning may be sensitive to injury induced by HI
disease in humans and gp120 expression in mice. METH exposure in both humans and mice increase
frequency of learning impairments induced by HIV or gp120 suggestingpéeifis HIV-associated cognitive
deficits may be exacerbated by METH. In addition, our ispEcies comparative analyses showed a similar
pattern of results suggesting that learning deficits in-tiécted humans may be partially attributed to the
gpl20protein. Thus, gpl2@xpressing mice represent a viable animal model of neuroAIDS for investigation o
the neurobiological mechanisms underlying F$sociated neurocognitive disorders and its comorbidities (e.g.
METH).

Sprague Dawley rats show a behavial predisposition for ethanol consumption or aversion that can be
modulated by serotonin Rani K. Vasudeva; Lynn G. Kirby; (for both authors) Temple University School of
Medicine, Center for Substance Abuse Research, 3500 North Broad St., Philadefphl®148 USA
Alcoholism afflicts 1 in 13 US adults, and-omorbidity with depression is common. Levels of serotonin (5HT)
metabolites in alcoholic or depressed humans and rat strains are lower compared to healthy counterparts.
strains of rats bretbr ethanol (EtOH) preference are more commonly used in studies examining the addicti
properties of EtOH, we wanted to demonstrate that thémat Spragu®awley (SD) rat will drink to stable
levels and that pharmacological depletion of 5HT will resal an increase in EtOH consumption, thus
establishing a link between EtOH intake and 5HT in this strain. Male Sprague Dawley2060) rats were
placed on the 20% EtOH intermittent access drinking paradigm (IA) to assess voluntary EtOH consuihption.
week 34, enrichment (a hollow tube) was removed from the cages. Following 8 weeks of 1A, one group (n=
received 3150mg/kg i.p. injections of the systemic tryptophan hydroxylase inhibitorgidoaophenylalanine
(pCPA) over 3 days and EtOH consurmoptwas measured for additional 4 weeks in IA. A second group
(n=32) received i.c.v. injections of 150ug &lihydroxytryptamine (5/DHT), a CNS serotonergic neurotoxin,

or vehicle, and was placed back on IA for an additional 4 weeks. During acquisiisrshowed a natural
inclination (n=20) or aversion (n=10) for EtOH. In addition, EtOH consumption began or increase
significantly following the removal of environmental enrichment. Ei@king rats consumed EtOH to stable
baseline levels of 2.4 #09 g EtOH/kg/24h. Systemic depletion of 5HT levels with pCPA significantly
increased EtOH intake in preferring rats compared to baseline-4atwB8eks post injections (p<.05).
Administration of 5,7DHT also resulted in a significant increase in EtOH comgtion compared to baseline 3

4 weeks post depletion (p<.05) in Et@nking rats. No effect of 5DHT was seen in the EtOH
consumption of EtOHabstaining rats. Our findings indicate that the SD rat will voluntarily consume EtOH tc
stable baseline \els that increase with depletion of systemic or CNS 5HT. We also demonstrate that SD r:
show a natural inclination or aversion for EtOH, much like the human population. Lastly, our findings supp:
the theory that environmental enrichment may propiggection against the development of drug addiction.

Effects of neonatal maternal separation on behavioral and neural responses to methamphetamine
Pritchard, L. M. UNLV; Hensleigh, E. UNLV; Pierce, M. UNLV; AbuAli, K. UNLV; Lynch, S. UNLV; Fowler,
A. UNLV; Egan, J. UNLV; Eby, M. UNLV; Orlewicz, M. UNLV; Jager, A. UNLV; Semmel, M. UNLV
Clinical research has provided ample evidence that stressful life history is a major risk factor for substa
abuse and dependence. In particular, traumatic stresgydimidhood significantly increases the probability of
developing substance use disorders later in life. However, the underlying neural mechanisms have been dif
to elucidate in clinical populations due to a variety of practical and ethical limigatideonatal maternal
separation in rodents has emerged as a useful model of early life stress and has contributed to our underste
of the neural mechanisms responsible for altered stress reactivity and emotionality in survivors of early trau
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Multiple studies have demonstrated effects of maternal separation on sensitivity to the behavioral effect
drugs of abuse, particularly for cocaine and alcohol. Methamphetamine (METH), despite its widespread ak
and serious public health threats, remainatirely understudied in the maternal separation model. Here, we
present a review of recent studies in our lab demonstrating that repeated maternal separation during the firs
weeks of postnatal life produces significant changes in a variety of beddaamol neural responses to METH.

In particular, we have demonstrated that maternal separation enhances locomotor and stereotyped respon
acute METH and alters conditioned preference for a Mipaéided environment and loss of dopaminergic
markers in te striatum after a binge dosing regimen. Furthermore, we have found sex differences in th
effects, which have important clinical implications, given the observed gender differences in METH use &
dependence in humans. Interestingly, we and othersriwvabserved similar effects of maternal separation on
responses to-dmphetamine. Potential reasons for these differential effects will be discussed.

Neuropsychological Influences on Cognitive Training Sheida Rabipour, University of Ottawa; Patrick
Dawvidson, University of Ottawa Cognitive training is a promising method to examine neural plasticity and
receptiveness to learning, and may diminish the impact ofrelgeed brain and behavioural disorders.
Nevertheless, basic questions on the neurologigdl psychological bases of such training remain. Crucially,
few studies address the potential effects of participant expectation on training (e.g., via the placebo eff
despite ample evidence suggesting the importance of such expectation in otbeiscovieseekto determine

the effects of expectation on cognitive function and psychological wellbeing following cognitive training i
adults. Specifically, or study evaluatethe influence of receiving a high vs. low expectation message regarding
the efectiveness of cognitive training. Wgj an online survey, we examitie baseline beliefs and malleability

of expectations on cognitive training in younger aitdkr adults. We then evalugtarticipant performance on
cognitive and neuropsychological tedtefore and after administering a weeklong cognitive training program.
Our analyses aim to tease apart the effects of expectation from those of computerized cognitive exer
affording a better scientific understanding of psychological influences cawvioein and cognitive learning.
Understanding how participants respond to cognitive training as a function of psychological parameters suc
expectation is critical to maximizing the effectiveness of cognitive training and determining its potential as
non-drug alternative to the treatment of agéated diseases such as dementia.

Transcranial infrared laser stimulation of cognitive functions. Francisco Gonzalekima* and Douglas W.
Barrett, Department of Psychology and Institute for Neuroscience, tditivef Texas at Austin, Austin, TX
78712 Low-power neainfrared lasers and LEDs represent a novel-ingasive intervention shown to
regulate neuronal function in cell cultures, animal models, and clinical conditionsinfteaed light stimulates
mitochondrial respiration by donating photons to cytochrome oxidase because cytochrome oxidase is the |
molecular acceptor of photons from +dnearinfrared light in neurons. Memory retention has been improved
by increasing neuronal mitochondrial rasgion with methylene blue, a drug that at low doses donates
electrons to the respiratory enzyme cytochrome oxidase. Therefore, interventions that stimulate cytochr
oxidase, such as lopower redto-nearinfrared lasers may also improve cognitive fuoes. Light that
intersects with the absorption spectrum of cytochrome oxidase was given to rats using LEDs, or applied tc
forehead of humans with a lepower laser diode that maximizes tissue penetration and has been used safely
humans for other indations. We found that this type of brain stimulation enhanced cortical oxyger
consumption (measured in vivo with fluoresceqeenching oxygen probe and né&afrared spectroscopy) and
cytochrome oxidase (measured with enzyme spectrophotometry andhémtsity) in both rat and human
prefrontal cortex. In rats, re-nearinfrared light stimulation after fear extinction learning prevented fear
renewal as compared to controls. In humans, transcranial infrared laser stimulation to the forehead imprc
prefrontal cortexrelated cognitive functions, such as sustained attention and working memory. A delaye
matchto-sample task showed a significant improvement in {a8etulated vs. placebo control groups of
people as measured by memory retrieval latenclyraimber of correct trials. Together these studies suggest
that transcranial brain stimulation with resnearinfrared light may be used as a Aomasive and efficacious
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approach to increase neuronal mitochondrial respiration functions related to emerttv of prefrontal
cognitive functions. This fascinating brain stimulation approach may become a newvasie,
neurocognitiveenhancing intervention in animals and humans.
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5:30-7:30 Poster Session 2

40.

41.

42.

The role of hippocampal dopamine Ditype receptas in social learning, feeding behavior and
social interactions in male and female mice Matta, R., Tiessen, A. N., Kivlenieks, M. M.,
Meersseman, A. M., Adjehfriyie, Y. O., & Choleris, E. Department of Psychology and Neuroscience
Program, University ofGuelph, Guelph, ON N1G 2W1 Canaddhe neurotransmitter dopamine is
involved in many motivationally relevant behaviors such as drug abuse, feeding behavior and sox
learning. With systemic studies, our lab has previously found an association betywaenn#oD itype
receptors and the social learning of food preferences (Choleris et al., 2011), however, the brain reg
mediating this effect remain unclear. The ventral tegmental area has dopaminergic projections to m
limbic structures, including thhippocampus, a site well known for its role in learning and memory
processing, including social learning. We have miofased the dopamine DBype antagonist
SCH23390 (at 1, 2, 4 and 6 pyg/pL) directly i
female CD1 mice 15 minutes before a-rBhute social interaction where mice acquire a food
preference from a sarsex conspecific. Consistent with our previous systemic work, we found that the
highest dose of SCH23390 blocked social learning in both naalkdemales, without influencing the
total amount of food consumed. Furthermore, the impaired social learning was not due to redus
exposure to the socially carried food odor as video analysis of the social interactions revealed no c
effects on oronad investigation. Moreover, an olfactory discrimination task revealed that animal
infused with 6 wupug/pyL of S CH2 3 3 9types wsed in dhe sbciad ¢
learning test. Hence, blocking hippocampal dopamineypé receptors may havafluenced social
learning specifically. Such results may help our understanding of the role that hippocampal dopam
receptors play in the social brain. Supported by NSERC.

Prenatal methamphetamine affects neurotransmitter levels in adult ventral hippaampus
Slamberova R. Charles University in Prague, Third Faculty of Medicine, Department of Norma
Pathological and Clinical Physiology, Prague, Czech Republic; Fujakova M. Prague Psychiatric Cen
Department of Biochemistry and Brain Pathophysioldyague, Czech Republic, Institute of Chemical
Technology, Prague, Czech Republic; Vrajova M. Prague Psychiatric Center, Department
Biochemistry and Brain Pathophysiology, Prague, Czech Republic; Sirova J. Prague Psychiatric Cer
Department of Biochaistry and Brain Pathophysiology, Prague, Czech Republic, Institute of Chemice
Technology, Prague, Czech Republic; Kacer P. Institute of Chemical Technology, Prague, Cze
Republic; Ripova D. Prague Psychiatric Center, Department of Biochemistry andPBthophysiology,
Prague, Czech Republic; Horacek J. Prague Psychiatric Center, Department of Biochemistry and B
Pathophysiology, Prague, Czech Republic, Institute of Chemical Technology, Prague, Czech .Repul
An increased abuse of methamphetamim®rag pregnant women has become a widespread problem
This study shows how prenatal exposure to methamphetamine affects levels of monoaminergic, GA
and glutamate neurotransmitters and their metabolites in ventral hippocampus after a challenge dos
methamphetamine (1 mg/kg i.p.) or saline in adult female offspring. We found that the basal levels
dopamine and its metabolites HVA and 3MT, serotonin and glutamate in prenatally methamphetami
exposed animals were higher compared to controls. Further, cti@lenge injection of
methamphetamine in adulthood caused saxmosed animals to have increase in dopamine, 3MT,
HVA and serotonin levels when compared to methamphetaexipesed rats. Thus methamphetamine
injection in adult rats exposed to this drmgutero produces irreversible changes on molecular level.
Supported by: GACR P303/10/0580, PRVOUK P34

Abuse | iability and toxicity of Abath saltso
drug self-administration and ex-vivo MRI. Wattersm L, Department of Psychology, Arizona State
University; Olive MF, Department of Psychology, Arizona State University the last few years,
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designer drugs known as synthetic cathinones
illicit stimulants such as methamphetamine, cocaine, and MDMA (ecstasy). While these drugs he
collectively been referred to as “bath salt:
commer ci al products (e. g. “pl ant” rfeocsoeda’r,c h* gclhae
order to circumvent regulatory controls. Since their appearance on drug markets, these drugs have I
an increasing number of calls to poison control centers as well as numerous reports of toxicity, adve
psychological and belvioral effects, and death. While the rise in synthetic cathinone use is now we
documented, little scientific data exists regarding the relative abuse liability of these substances
whet her consumption patterns aeatienal pse) onaampulsiye e
(characteristic of addiction). In this presentation, | will first provide a historical overview of syntheti
cathinone use followed by a presentation of novel abuse liability data collected in our laboratory usi
rodent intr&enous seHadministration and intracranial salfimulation techniques for the synthetic
cathinones MDPV and methylone along with the prototypical psychostimulant methamphetamine. N
| will present ex vivo MRI data revealing maesoale changes in brastructures that result from
chronic seKadministration of MDPV compared to methamphetamine and sucrose controls. | wi
conclude by discussing these results with an emphasis on informing future synthetic cathinone resee
drug policy, and treatment.

43.Toluene overexpsoure provokes alterations in memory and hippocampal brain structure of
adolescent and adult rats Mzia Zhvania, Nadezhda JaparidzeManana Dashniafi Maia
Burjanadz& Tamar Bikashvif, Nino Pochkhidzg lllia State University, Thilis Georgia; 2.
Beritashvili Center of Experimental Biomedicine, Thilisi, Georgidhe present study has been
undertaken to elucidate if toluene ovexposure provokes immediate and persisting effect on learning,
memory and hippocampal structure in adoéeg and adult rats. We exposed male Wistar rats at ages
28-32 (adolescensts) and-89 (adults) to 2000 ppm for 40 days. The immediate and persisting effect:
(immediately after the end of 40 days toluene exposure andayOafter toluene exposure,
cprrespndingly) on (i) behavior in muHbranch maze, (ii) exploratory behavior and recognition
memory in open field and (iii) hippocampal CAl and CA3 structure were elucidated. The resul
revealed that toluene chronic exposure affects the structure of thechippus, behavior in multi
branch maze, exploratory behavior and recognition memory in adolescent and adult rats. In all cases
effects are agdependent. In particular, in adolescent rats the more significant behavioral and structu
alterations wereobserved immediately after toluene oestposure, while in adult rats the most
considerable was persisting effect (90 days after withdrawal). Such data indicate that the characte
alterations depends upon the postnatal age of testing of the animalsesitts are also additional
evidence that hippocampusthe neural substrate for learning and memory, may contribute to the
pathophysiology of toluene abuse in organisms of different age.

44.The alterations provoked by toluene over exposure on locomotor tity, behavior in maze and
hippocampal structure in adolescent and adult rats Mzia Zhvania, llia State University, Thilisi,
Georgia. Nadezhda Japaridze, I. Beritashvili Center of Experimental Biomedicine, Thilisi, Georgi
Manana Dashniani, |. Beritagh Center of Experimental Biomedicine, Tbilisi, Georgia. Maia
Burjanadze, |. Beritashvili Center of Experimental Biomedicine, Thilisi, Georgia. Tamar Bikashvili, |
Beritashvili Center of Experimental Biomedicine, Thilisi, Georgia. Nino Pochkhidze, State
University, Thilisi, Georgia The present study has been undertaken to elucidate if toluene ovel
exposure provokes immediate and persisting effect on learning, memory and hippocampal structur
adolescent and adult rats. We exposed male Wistatatges 282 (adolescensts) and-89 (adults)
to 2000 ppm for 40 days. The immediate and persisting effects (immediately after the end of 40 d
toluene exposure and @y after toluene exposure, cprrespondingly) on (i) behavior in-braltich
maze,(ii) exploratory behavior and recognition memory in open field and (iii) hippocampal CA1 anc
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CAZ3 structure were elucidated. The results revealed that toluene chronic exposure affects the struc
of the hippocampus, behavior in mtlliianch maze, explatory behavior and recognition memory in
adolescent and adult rats. In all cases the effects ardepgmdent. In particular, in adolescent rats the
more significant behavioral and structural alterations were observed immediately after toluene ov
exposue, while in adult rats the most considerable was persisting effect (90 days after withdrawa
Such data indicate that the character of alterations depends upon the postnatal age of testing o
animals. The results are also additional evidence thabbgmpus- the neural substrate for learning
and memory, may contribute to the pathophysiology of toluene abuse in organisms of different age.

45. Incubation of cocainecraving relates to a sensitization of cuenediated glutamate ovefflow in the
vmPFC. Christina B. Shin, Michela M. Serchia, John R. Shahin, Anna E. Agaronova, & Karen K
Szumlinski  Dept Psychological and Brain Sciences, University of California, Santa BdRletapse
to drugtaking is a reoccurring phenomenon impairing addiction regotret can be triggered by the
elicitation of intense drug craving upon-egposure to drugaired cues. Cuelicited drug craving
increases in a timdependent manner during drug abstinenee phenomenon ter me
craving”. T h s of this phedomeson lare that dully understood but may involve a
sensitization of cuelicited neurotransmitter release within the ventromedial prefrontal cortex (vmPFC)
based on the results of extant neuropharmacological studies. To test this hypathésiSprague
Dawley rats were trained to levpress for either cocaine (0.25 mg/infusion; 6 h/day) or sucrose pellet:
(45 mg). In both cases, reinforcer delivery was signaled by alifitecompound stimulus and the
number of reinforcer/cue presentaisoallowed for sucrose rats was capped at 102, which corresponds t
the average number of reinforcers infused by cocaine subjects. After 10 consecutive days of s
administration, animals were left undisturbed for either 3 or 30 days. Then, rats undeteint vivo
microdialysis session in the operant chamber, during which animals were allowed to respond
presentation of the cues, in the absence of reinforcer delivery. As expected, cocaine animals exhibit
time-dependent intensification of resmbng on the lever that previously delivered cocaine. Sucrose
animals also exhibited sensitized responding, but the behavior was nesdéaaive. The opportunity
to leverpress for cocainpaired cues elicited a tirgependent sensitization of vmPFC tgimate
release during withdrawal. Interestingly, eelecited dopamine release exhibited a tolerdiiee effect
in the cocaine animals. In contrast, the rise in vmPFC glutamate and dopamine observed during
opportunity to levepress for sucrospairedcues did not vary with the passage of time. These data
provide novel evidence that the glutamate responsiveness of the vmPFC incubates during protra
withdrawal in parallel with the behavioral responsiveness to cogaimed cues. This heightened
cortfugal glutamate drive likely contributes to the desensitization of vmPFC mGIuR1/5 receptot
underpinning extinction | earning deficits rep
strategies that curb corticofugal glutamate responsiveaassinepaired cues as a viable strategy for
facilitating addiction recovery. Funded by NIH grant DA024038.

46.The role of environmental cues, their effect on navigational tactics, and its application to the
natural ecology of Nautilus Gregory Jeff Basrd (CUNY Graduate Center and Brooklyn College),
Rebecca Derman (Brooklyn College), Chengui Ju (CUNY Graduate Center and Brooklyn Colleg
Theresa Vargas (Brooklyn College), Jennifer Basil (CUNY Graduate Center and Brooklyn Cohege
genera Nautilusrad Allonautilus are the remnants of a lineage of cephalopods that appeared in t
Cambrian Period (=500 million years ago). Nautiluses retain plesiomorphic features of the ances
cephalopod line, including neural development, allowing us to examinetiewary and ecological
pressures contributing to behavioral and neural complexity in modern cephalopods. The genus Naut
includes several different species that inhabit complex -teedlslopes in the IndBacific and make
daily migrations from coldgdeep waters (500m) to warmer, shallow waters (75m) at night. Using spatia
cues during these migrations may be adaptive for hunting and predator avoidance behaviors. Here
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focus on what type of environmental cues may inform Nautilus, the content andmsech of their
spatial learning and memory, and how pressures in their natural habitat may relate. We tested nautil
in laboratory trials using an inverted Morris water maze to address three specific aims: 1) habituation
spatial exploration and ket learning, and 3) navigational tactics. While our results continue to suppor
previous work that Nautilus can learn environmental cues in the absence of rewards, our data :
indicates that the navigational tactics of Nautilus shift depending ondgkerre and location of beacon.
This work continues to show that nautiluses are capable of complex behaviors, similar to colec
cephalopods, despite marked differences in their neural complexity. Perhaps these abilities
conserved in homologous strucarin the simpler brain of Nautilus, or ecological pressures of their
habitat have led to analogous abilities despite their neural differences. Determining the mechanism
behavioral complexity in plesiomorphic nautiluses is crucial to understandingtienaky pressures
shaping neural and behavioral complexity in a lineage with a heavy investment in brains.

47.Permanent depletion of serotonin increases risky decisiemaking and impairs acquisition of the
rat gambling task. Authors: F.D. Zeeb(1), C.A. Watanley(2), P.J. Fletcher(1,3,4) Affiliations: 1.
Centre for Addiction and Mental Health, Section of Biopsychology, Toronto ON, Canada. 2. Universii
of British Columbia, Psychology Department, Vancouver BC, Canada. 3. University of Torontc
Department oPsychiatry, Toronto ON, Canada. 4. University of Toronto, Department of Psychology
Toronto ON, CanadaHuman and animal research strongly implicates serotornyqEoxytryptamine,
5-HT) in decisioamaking and altered functioning of theHd system mayisrupt the ability to learn
from loss or punishment. We used the rat gambling task (rGT), a rodent analogue of the lowa Gamb
Task (IGT), to test the hypothesis thatH% contributes to decisiemaking by modulating the
significance of punishmemelaied signals. Male Long Evans rats received a sham surgery or :
permanent 81T depletion accomplished by an intracerebroventricular infusion of- 5,7
dihydroxytryptamine (5, DHT), which depleted T in the forebrain by 785%, either before or after
rGT traning. The rGT took place in-Bole operant chambers in daily 30min sessions, during which rats
chose among four options. Each option differed in reward size (sucrose pellets), frequency of rew
delivery, and duration of a timeout period during which vase not rewarded and initiation of the next
trial was halted until the end of the punishment. Therefaienilar to losing on the IGFtimeouts
result in less reward earned per unit time. In both the rGT and IGT the optimal strategy is to choc
preferentally from advantageous options that yield smaller immediate gains but less loss and theref
greater longerm reward. Depleting-BIT did not alter choice preference compared to shantrol rats
when the lesion occurred after rGT training. In contrags, that received a pteaining 5,7DHT lesion
demonstrated a marked impairment in task acquisition and performance. These rats were slower to |
the optimal strategy and chose the disadvantageous, risky ept@sssciated with greater lessnore
often than controls. Additionally, in shawontrol rats, amphetamine increased choice of the option
leading to less loss whereas an injection of tHdT3A receptor agonist-®H-DPAT moderately
decreased choice of the disadvantageous options; both effects laakedbin 5HT depleted rats. In
conclusion, longerm depletion of 84T may impair decisiommaking by dampening the significance of
loss, biasing animals to choose disadvantageously despite the negative consequences associatec
these options. As impanents in decisioimaking processes are observed in a wide range of psychiatric
disorders, including depression, pathological gambling, and substance abuse, these results may pre
insight into the potential role of-HT in decisioamaking in such poputeons where the HIT system
may be compromised

48.Nucleus accumbens glutamate bidirectionally regulates methamphetamine addiction vulnerability
Lisa M. Schwartz (1), Kevin D. Lominac (1), Melissa G. Wroten (1), Paige N. Ruiz (1), Bailey W
Miller (1), Jondhan Holloway (1), Katherine O. Travis (1), Ganesh Rajasekar (1), Dan Maliniak (1)
Andrew B. Thompson (1), Lawrence E. Urman (1), Hannae®a(1), Tamara J. Phillips \2Karen K.
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Szumlinski (1); (1) Department of Psychological and Brain Sciences anbabroscience Research
Institute, University of California at Santa Barbara, Santa Barbara, CA, S%BI§ USA; (2)
Behavioral Neuroscience and Methamphetamine Abuse Research Center, Oregon Health & Scie
University; Veterans Affairs Medical Center,and, OR, 97239, USAGenetic factors are considered
significant contributors to individual differences in psychomotor stimulant addiction vulnerability, an
perhaps addiction severity. Addiction severity, in particular cegking behavior, is assod with
anomalies in glutamatergic neurotransmission within the nucleus accumbens (NAC). Previous studie
MA-injected mice identified elevated basal extracellular glutamate levels, a sensitized glutam:
response to a MA challenge injection and eleyabepression of the Homer2 versus Homer1l isoforms of
glutamate receptor scaffolding proteins within the NAC as consequences of subchronic treatment v
subtoxic MA (10 X 2 mg/kg). Herein, we employed a mtdteted approach to probe the relation
betweenmethamphetamine (MA) preference and elevated indices of NAC glutamate transmission.
one study, we infused intlAC the nonselective excitatory amino acid transporter inhibitor TBOA
and the mGIuR2/3 autoreceptor agonist APDC to raise and lower, tigsjedNAC glutamate prior to

a test for a MAconditioned placg@reference (elicited by 4 X 2 mg/kg MA) in C57BL/6J (B6) mice.
TBOA infusion facilitated, while APDC infusion prevented, the expression of a MA-plaference. In

a 2nd study, we employechmunoblotting and in vivo microdialysis procedures to compare mice from
lines selectively bred for high versus low MA drinking (respectively, MAHDR and MALDR) and
identified several neurochemical abnormalities within the NAC of-h#ve MAHDR mice that
resembled those observedinMAe nsi ti zed animals including: e
sensitized” rise in extracellular glutamate
expression. In a 3rd study, we employed immunoblottingoimpare protein expression between B6
mice that expressed plapeeference, placaversion or no change in behavior following our kace
conditioning regimen. Compared to sakrenditioned controls, only B6 mice exhibiting place
preference exhibited @lated Homer2 versus Homerl expression in the NAC and tlusatored with
increased indices of ERK activity. Together, these data point to an idiopathic ofilmdMiZed hyper
glutamatergic state within the NAC as important for the manifestation of Mvarce which has
implications for both early intervention and prevention of MA addiction and related neuropsychiatri
disorders.

49. Zebrafish and conditioned place preference: a translational model of drug addictian Collier, A.

The University of Southern Msissippi; Khan, K. The University of Southern Mississippi; Caramillo, E.
The University of Southern Mississippi; Echevarria, D. The University of Southern Mississippi
Addiction and substance abuse amass hundreds of billions of dollars annually iassostated with
healthcare, crime and lost productivity, solely within the United States. Efficacious treatments rem:
few in number, the development of which will be facilitated by comprehension of environmenta
genetic, pharmacological and neurobiatad mechanisms implicated in the pathogenesis of addiction.
Animal models such as the zebrafish (Danio rerio) have gained momentum within various domains
translational research, and as a model of complex brain disorders (e.g., drug abuse). Behavi
guantification within the conditioned place preference (CPP) paradigm serves as a measure of
rewarding qualities of a given substance. If the animal develops an increase in preference for the c
paired environment, it is inferred that the drug hasitpve-reinforcing properties. Here we present the
utility of the zebrafish model and report CPP behavior following a single exposure to alcohol ar
caffeine.

50.Enhanced fear conditioning in mice exposed to perinatal ketamine Khan, A. Department of

Psychiatry, UCSD, 9500 Gilman Dr., La Jolla, CA 9200804; Behrens, M. Salk Institute for
Biological Studies ,10010 North Torrey Pines Road, La Jolla, CA 92037, Risbrough, B. Department
Psychiatry, UCSD, 9500 Gilman Dr., La Jolla, CA 920B®4, Researclservice, VA San Diego
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Healthcare System, 3350 La Jolla Village Drive, San Diego, CA, 92037; Powell, S. Department
Psychiatry, UCSD, 9500 Gilman Dr., La Jolla, CA 92@3®4, Research Service, VA San Diego
Healthcare System, 3350 La Jolla Village Driggn Diego, CA, 92037 Alterations in inhibitory
GABAergic neurons are implicated in different psychiatric disorders such as autism and schizophrer
Human studies have shown that patients with schizophrenia have reduced functioning of GABAer
internaurons in the brain, particularly prefrontal cortex and hippocampus. Animal studies have al
shown that alteration in GABA function leads to behavioral phenotypes that resemble the core dome
affected in schizophrenia. In the current study we tese@ffiects of perinatal ketamine on behaviors
relevant to neuropsychiatric disorders. Previously we have shown that the repeated administratior
ketamine during the second postnatal week decreased parvalbumin immunoreactivity in GABAert
interneurons irthe prelimbic region of medial prefrontal cortex. This loss of PV in the prelimbic cortex
was associated with disinhibition of pyramidal neurons. We hypothesized that administration
ketamine during early development (perinatal administration), whanils to decreased inhibitory tone

in prefrontal cortex, will produce enduring behavioral deficits in mice. C57BL/6 mice were injectel
with 30 mg/kg (s.c) ketamine or saline on postnatal days 7, 9 and 11. Mice were then tested in prep
inhibition of gartle and fear conditioning tests. Mice exposed to perinatal ketamine showed a trend 1
increased prepulse inhibition. In the fear conditioning test, mice exposed to perinatal ketamine sho\
enhanced contextual and cued fear conditioning (p<0.05) a@ufo salinénjected mice. These data
indicate that the loss of PV interneurons associated with perinatal ketamine administration leads
disinhibition of prefrontal cortex and enhanced fear expression in mice.

51.Phosphodiesterase 1B knockout mice amsistant to the induction of depressiodike behavior. J.
R. Hufgard, M. R. Skelton, M. T. Williams, C. V. Vorhees (Cincinnati Children's Hospital Medical
Center) Phosphodiesterases (PDE) are regulators of the second messengers, CAMP and cGMP,
have been implicated in disorders such as depression and schizophrenia. The PDE superfamily con
of 11 families each with multiple isoforms. PDE4 inhibitors are effective antidepressants but ha
unwanted side effects that prevent them from beingcelityi useful. Little is known about the role of
other PDE families in neuropsychiatric disorders. PDE1b is expressed in the striatum, hippocamg
and amygdala; regions implicated in psychiatric diseases. We developed a constitutive Pdelb knoc
(KO) mouse and backcrossed it to C57BL6 mice for >7 generations. To determine its role in depress
we tested KO and wildtype (WT) littermates from het x het crosses with no more than one offspring |
genotype per litter on the forceavim (FST) and taibugpension tests (TST). The TST showed that KO
mice are resistant to the induction of immobility and in the FST KO mice showed a significant reductic
in total immobility compared with WT littermates. In another experiment we compared KO and W
mice treatedvith 20 mg/kg of fluoxetine or saline given 23.5, 5, and 1 h prior to the FST. The dat
reaffirmed that in salinéreated groups KO mice have reduced immobility compared with WT mice.
WT mice treated with fluoxetine had a similar phenotype as the K@ wficddecreased immobility
compared with Wisaline animals. In addition, KO mice treated with fluoxetine showed increasec
immobility compared with all other groups. We next compared KO and WT mice treated with 20 mg/}
of bupropion or saline given 30 mprior to the FST. Bupropion reduced the immobility time of the
WT mice compared with saline controls. KO mice treated with bupropion had immobility times the
were decreased compared with all other groups. The results show that Pdelb KO mice aretoesista
the induction of depressidike behavior. They also are affected by the SSRI fluoxetine and the non
SSRI bupropion, demonstrating that Pdelb is involved in depresdaied behavior independent of the
action of reuptake inhibitors. Pdelb KO miggy be a useful model for elucidating downstream
postsynaptic targets for the treatment of depression.

52.Cacnalc haploinsufficiency leads to altered mesolimbic dopamine system functioierrillion, C.
Department of Psychiatry and Program in NeuroscieAcad, M. Department of Psychiatry; Dao, D.
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Department of Psychiatry; Cachope, R. Department of Anatomy and Neurobiology; Cheer,
Department of Psychiatry, Department of Anatomy and Neurobiology, and Progra in Neuroscien
Gould, T. Department of Psyclig, Department of Anatomy and Neurobiology, Department of
Pharmacology, and Program in NeuroscienBackground: CACNA1C codes for thetipe calcium
channel Cav1l.2, and has been associated with clinical diagnoses of bipolar disorder, schizophrenia,
depression. itype calcium channels are associated with normal function of the mesolimbic dopamir
(ML-DA) system, dysregulation of which is linked to these disorders. We hypothesized that decrea:
levels of Cavl.2 leads to decreased-BIA system functionresulting in attenuation of a subset of DA
mediated behaviors. Methods: Cacnalc heterozygous (HET) andypddWT) mice were tested in
several behaviors following stimulant challenge, including acute locomotor response, sensitizatic
conditioned plae preference (CPP), and stereotypic behavior. Usingstast cyclic voltammetry
(FSCV), subsecond DA release and reuptake in the nucleus accumbens of HET and WT mice !
measured following stimulation of the ventral tegmental area. Recordings were takeser@es of
stimulation amplitudes and after GBR12909 administration. Western blot was used to determine ley
of dopamine transporter (DAT) protein. Results: HET mice manifested significantly reduce
hyperlocomotion following acute administration ofyplostimulants specific to DAT (amphetamine,
cocaine, and GBR12909) but not to glutamate (80K), as well as delayed sensitization. There was no
effect of genotype on stereotypic behavior or CPP. FSCV revealed that HET mice had significan
more rapid DAreuptake following GBR12909 administration compared to WT mice. There was nc
effect of genotype on DAT protein levels. Conclusions: Cacnhalc haploinsufficiency was associated w
attenuation of selective DA dependent behaviors. FSCV revealed that Cagla2rdle in presynaptic
ML-DA system function, including a likely role in regulating DAT function. However, this is not due to
total levels of DAT protein suggesting that DAT activity is regulated through an alternative mechanisn

53. Chronic social stress dring puberty alters appetitive male sexual behavior and neural metabolic
activity. Bastida, C. University of Texas at Austin; Puga, F. University of Texas at Austin; Gonzale:
Lima, F. University of texas at Austin; Jennings, K. University of Texas aticARug/ommack, J.
University of Texas at Austin; Delville, Y. University of Texas at AustiRepeated social subjugation
in early puberty lowers testosterone levels. We used hamsters to investigate the effects of sc
subjugation on male sexual behavamd metabolic activity within neural systems controlling social and
motivational behaviors. Subjugated animals were exposed daily to aggressive adult males in e
puberty for postnatal days 28 to 42, while control animals were placed in empty clesn cag
postnatal day 45, they were tested for male sexual behavior in the presence of receptive fem
Alternatively, they were tested for mate choice after placement at the base-wfaaeYcontaining a
sexually receptive female in one tip of the mawel an ovariectomized one on the other. Social
subjugation did not affect the capacity to mate with receptive females. Although control animals we
fast to approach females and preferred ovariectomized individuals, subjugated animals stayed a
from them and showed no preference. Cytochrome oxidase activity was reduced within the preoy
area and ventral tegmental area in subjugated hamsters. In addition, the correlation of metabolic act
of these areas with the bed nucleus of the stria termirald anterior parietal cortex changed
significantly from positive in controls to negative in subjugated animals. These data show that at m
puberty, while male hamsters are capable of mating, their appetitive sexual behavior is not fully mat
and thisaspect of male sexual behavior is responsive to social subjugation. Furthermore, metabc
activity and coordination of activity in brain areas related to sexual behavior and motivation was alter
by social subjugation.

54. Motivation Orientation and Propensity for Flow Among Elite American Football Players Damian
Vaughn, M.A. (PhD Student) Claremont Graduate University. My presentation will cover findings fror
a qualitative investigation into the intrinsic motivation orientation (IMO), extrinsic mativat
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orientation (EMO), and propensity for flow experiences in American football was conducted in order
gain greater insight into the nature of motivation and flow in sport. Six NFL players and six NCA/
Division | football players were interviewed on iheotivation orientation to the game of football over
the course of their careers and the extent to which they attribute changes in motivation orientatior
their ability to achieve flow in competition. While the NFL players expressed a significardsecire
EMO from college to the NFL, they also generally reported experiencing a higher frequency of flo
than in any other time in their careers. The football players were questioned extensively about the na
and level of IMO and EMO at different leveté competition in order to understand what underlying
factors contribute to achieving flow when the increase of external rewards and pressures to perf
become more salient at higher levels of competition. Drawing on the experience of elite footkeadl play
may enhance understanding of motivation and flow as they occur in sport.

The antipsychotic drug haloperidol reduces the efficacy of environmental enrichment after
traumatic brain injury . Jacob B. Leary, Megan J. LaPorte, Elizabeth A. Ogunsanya, Mnaeene,
Kristin E. Free, Jeffrey P. Cheng, Corina O. Bondi, and Anthony E. Kline. Physical Medicine an
Rehabilitation, Safar Center for Resuscitation Research, Center for Neuroscience, Psychology,
Center for the Neural Basis of Cognition, Universit Pittsburgh, Pittsburgh, PAAntipsychotic drugs
(APDs) are routinely provided to alleviate clinical traumatic brain injury (diBduced agitation.
Previous studies from our laboratory have shown that chronic administration of haloperidol (HAL
impecks the acquisition of spatial learning in a water maze task. Conversely, environmental enrichm
(EE) has consistently been shown to facilitate recovery after TBI. Given that APDs are likely to |
provided chronically during rehabilitation, we soughtrteestigate the combined effect of HAL and EE
(i.e., preclinical rehabilitation) on behavioral outcome after TBI. It was hypothesized that EE woul
reduce the deleterious effect of HAL. FHtiyree isofluranenesthetized male rats received a controlled
cottical impact (2.8 mm deformation at 4 m/s) or sham injury and then were randomly assigned to fc
TBI and four sham groups that were further divided into EE and standard (STD) housing. HAL wi
administered at a dose of 0.5 mg/kg and saline vehicle (VEH)pnavided at a volume of 1.0 mL/kg.
Treatments began 24 hours after surgery and were administered intraperitoneally once every day f
weeks. Function was assessed by established motor (beam) and cognitive (Morris water maze) tes
days 15 and 1419, respectively. No differences were revealed between the sham groups in ar
assessment and thus the data were pooled. Furthermore, no statistical differences were observed be
the TBI + STD + HAL and TBI + STD + VEH groups in either beam walking (p68)Jor acquisition

of spatial learning, although there was a strong trend for HAL to be worse in the maze (p = 0.067).
TBI + EE + VEH group was better in motor and cognitive function relative to the TBI + STD + VEH
and TBI + STD + [AOR4), by dicdbnotpdéfer ffopr'the TBk+ HE .+ HAL group (p =
0.179 and 0.0459, respectively; p = 0.005 required by the Bonferroni/Durhqaotst, which corrects

for multiple comparisons). These data demonstrate that EE is beneficial after TBI, whlichtes
previous studies. The data further show that EE can attenuate the negative effects of HAL on cogni
(p = 0.0007), but HAL in turn reduces the efficacy of EE as demonstrated by no differences between
TBI + EE + HAL and TBI + STD + VEH group® = 0.10). Several ongoing studies in our laboratory
are investigating this complex interaction between APDs and rehabilitation after TBI.

Environmental enrichment as a preclinical model of neurorehabilitation Vincent V. Mattiola,

Jacob B. Leary, Annil. Greene, Jeffrey P. Cheng, Christina M. Monaco, Corina O. Bondi, Anthony E.
Kline, Physical Medicine and Rehabilitation, Safar Center for Resuscitation Research, Center
Neuroscience, Psychology, and Center for the Neural Basis of Cognition, Usivargrittsburgh,

Pittsburgh, PA Environmental enrichment (EE) consists of increased living space, complex stimuli, an
social interaction that promotes exploration and confers improvements in behavioral outcome &
histopathology after experimental traatic brain injury (TBI) vs. standard (STD) housing. However, as
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a model of rehabilitation, continuous EE is not clinically relevant due to the timing parameters of tt
typical EE and thus translatability could be limited. Specifically, TBI patients ti{picaceive
rehabilitation only after critical care has been provided and then only8ondirs per day. Thus, to
mimic the clinic, the goal of this study was to determine whether delaying EE by three days a
providing only six hours per day would prdei benefits similar to continuous EE. It was hypothesized
that no significant differences would be revealed between the two EE approaches. To address
rehabilitation relevant issue, isofluraaaesthetized male rats were subjected to a controllectalorti
impact (2.8 mm depth at 4 m/s) or sham injury and randomly assigned to TBI+EE (continuous
TBI+EE (3 day delayed, 6 hr day), and respective sham controls. Motor function-ijlaésamoe/beam
walk) was assessed on pogterative days -b. Spatial learnigfmemory (Morris water maze) was
evaluated on days 1¥. The data showed that EE, regardless of timing, improved motor and cognitiv
function compared to STD housing (p < 0.0001). Moreover, there were no differences between
TBI+EE (continuous) and TBEE (3 day delayed, 6 hr day), p > 0.05. These data demonstrate th:
delayed and abbreviated EE produces motor and cognitive benefits similar to continuous EE after
and thus further supports EE as a preclinical model of neurorehabilitation. Ongodhegs stuie
evaluating the effects of longer delays in implementing EE after TBI.

Exploring cognitive function in obesity: assessment of -Bhoice serial reaction time task
performance in leptin-knockout rats. Adams, W. UBC Institute of Mental Heath and Deipeent of
Psychology; D'souza, A. Department of Cellular & Physiological Sciences; Sussman, J. Department
Psychology; Kieffer, T. Department of Cellular & Physiological Sciences; Winstanley, C. Department
Psychology; all at University of British Cahbia, Canada Background: Evidence suggests that
impulse control deficits may contribute to excessive food intake in some individuals with obesity. |
addition to its known role in regulating appetite and energy expenditure, the adipocyte hormone, lep
also directly modulates the activity of central dopaminergic circuits. While dopamine is involved i
mediating impulsivity, the influence of leptin per se on this cognitive domain remains unclear. In th
study, we explored the performance of legnockout (leptinKO) rats in the 5 Choice Serial Reaction
Time task (5CSRT), a rodent analogue of the Continuous Performance Test used clinically to ass
impulse control and attention. Methods: Male left@ rats (n=7) and wild type controls (n=11) were
food restricted under standard conditions and trained in the 5CSRT. Animals learned to respond t
brief light stimulus presented in one of five locations to earn a food reward. Responses made bei
presentation of the stimulus provided an index of motqgouisivity, while other 5CSRT variables
measured attentional ability and motivation to perform the task. Behavioural performance was asses
under baseline conditions, following awkek highfat diet feeding regimen, and after acute
amphetamine challengdresults: LeptiFKO rats showed a mild impairment in learning the task
compared to controls; however, once the task was acquired, there were no baseline difference
performance between groups. Prolonged consumption of afdtigfiet had no effect on BRT
performance in either group. In contrast, following amphetamine treatment,-k&ptirats showed
enhanced impulsive responding compared to controls, while other behavioural variables remair
unchanged. Conclusion: Leptin deficiency slowed the ratetat c h ani mal s’ | earn
not alter task performance at baseline or after consumption of edtiglet. A genotype effect on
motor impulsivity was prominently observed after amphetamine treatment, with-k&ptmnats showing
potentiated reponses; however, the caveat that both groups had been consumifeg dighlimits our
interpretation of these data. Molecular assays of dopaminergic markers are ongoing and may shed
on the mechanisms underlying these results. Thus, leptin aefjceppears to alter impulse control
circuits yet further experiments are warranted.

Intra -hippocampal injections of C16 ceramide leads to depresshi&e behaviour in mice. Amato,
D. FriedrichAlexanderUniversity of ErlangefNuremberg, Erlangen, GermagrReichel, M. Friedrich

70



59.

AlexanderUniversity of ErlangerNuremberg, Erlangen, Germany; Gulbins, E. University of Duisburg
Essen, Essen, Germany; Kornhuber, J. FriedkielxanderUniversity of ErlangesNuremberg,
Erlangen, Germany; Miller, CHEriedrich-AlexandefUniversity of ErlangesNuremberg, Erlangen,
Germany Background: Major depression is one of the most frequent disorders worldwide. Despite su
prevalence, the available treatments are still poor. We have studied the role of the a
sphingomyelhaseceramide system (Asi@) as a new target for antidepressants [1]. The -8&sm
pathway controls neurogenesis and apoptosis in the brain, which may be altered in depress
Genetically induced ASM (tgASM) overexpression results in a depressive phenotypiee while
genetic ASM deficiency (koASM) abolished these effects. Moreover, therapeutic concentrations
amitriptyline or fluoxetine reduced Asf levels. Aim: To further validate the role of Adthactivity in
depression we have investigated the effetthippocampal microinjections of C16 ceramide on
depressiorsensitive tests such as the novaliyppressed feeding, sucrose drinking, forced swim test and
coat care in mice. Method: Male C57BI/6J mice received bilateral injections of either 2 uM/@d2 pl/s
C16 ceramide or ghost micelles into the dorsal hippocampus, delivered at 0.1 pl/min flow rate ove
min. Coat state and novelsuppressed feeding were scored 7 and 8 days after C16 ceramide injectic
respectively. Two more ceramide injections spat@d apart were given before sucrose preference was
tested on four consecutive days. Their body weight was recorded throughout. Results: C16 ceran
hippocampal injections reduced body weight, prolonged latency to feed, reduced sucrose prefere
comparedto vehicletreated control, but preserved locomotor activity. Conclusion: Cerameteed
mice exhibited depressidike symptoms. Decreasing excessive hippocampal ceramide levels may &
the main goal of new drugs development with antidepressant acieaferences 1. Gulbins, E., et al.,
Acid sphingomyelinaseeramide system mediates effects of antidepressant drugs. Nat Med, 201
19(7): p. 9348.

Extended Access to Cocaine Produces Distinct Changes in Homer2 and NPAS4 Gene Expression
Ploense, K. Uiversity of California Santa Barbara: Carr, A. University of California Santa Barbara;
BakerAndresen, D. University of Queensland: Li, X. University of California Irvine: Woodward, N.
University of Southern California: Sun, Y. University of California LArsgeles: Bredy, T. University

of California Irvine: Kippin, T. University of California Santa Barbar®NA methylation is a key
determinant of gene expression and is implicated in neuroplasticity relevant to addiction. Here,
examine DNA methylation @hmRNA expression for two genes, Homer2 and NPAS4, within the dorsa
medial prefrontal cortex (dmPFC) following saline, skamtess (1h), or prolongeatcess (6h), to
cocaine during selddministration. As reported previously, only 6h rats exhibited asszhlcocaine
intake across sessions. Initial MeBIMIP analyses of dmPFC tissue by ChIPMonk software revealed
dramatic and extremely gespecific changes in DNA methylation/demethylation within promoter
regions and flanking the transcription start sit&$). The Homer2 and NPAS4 promoters showed
active changes in DNA methylation following 6h and 1h cocaineagitfinistration compared to saline.

A follow-up analysis, via sodium bisulphite conversion followed by mass spectrophotometr
interrogating a 100fp sequence of the Homer2 promoter, confirmed increased methylation of CpG7 |
the 6h rats, which contains putative consensus sequences for-GAn4 p300. Additionally, MeDIP
followed by gPCR revealed an increase in DNA methylation for both 1h and Skithin the 457
645bp upstream of the NPAS4 transcription start site (TSS).gPCR revealed an increase in Horr
MRNA levels in the 6h versus 1h and saline conditions, and a decrease in NPAS4 mRNA in 1h and
versus saline conditions. These results dematesthat prolonged cocaine setiministration alters
DNA methylation of the Homer2 and NPAS4 gene promoters within the dmPFC in a distinct manne
Additionally, the altered DNA methylation leads to decreases in NPAS4 mRNA and increases
Homer2 mRNA expession within the dmPFC. Given the known roles of Homer2 as a scaffolding
protein for the metabotropic glutamate 1 and 5 (mMGIuR1/5) receptors and NPAS4 as a transcript
factor promoting inhibitory synapse formation, these data indicate that excessaugecatake induces
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changes in gene regulation for inhibitory and excitatory synapses. Thus, excessive cocaine int
induces a distinct change in DNA methylation which may contribute thetérngalterations in brain
function associated with addiction.

60.Oxytocin acts as a potent ethanol antagonist in vivo and in vitro via neoxytocin receptor
medi at ed bl ockade of et hanol enhanced activ
interfaces.Bowen, MT. School of Psychology, University of Sydney, AustraliaeiBesS. Department
of Behavioural and Molecular Neurobiology, University of Regensburg, Germany. Absalom, N. Facul
of Pharmacy, University of Sydney, Australia. Collins (Chebib), M. Faculty of Pharmacy, University o
Sydney, Australia. Neumann, ID. Depaent of Behavioural and Molecular Neurobiology, University
of Regensburg, Germany. McGregor, 1S. School of Psychology, University of Sydney, Australia. Ev
moderate doses of alcohol have a considerable impact on motoric function, an effect whichtedmediz
via potentiation of GABAergic activity at GAE
that oxytocin selectively blocks ethanol induced motoric impairment and ethanol induced increases
GABAergic activity at G AdptarAnterdaces arb effect whichcdoes hat i
involve the oxytocin receptor. Specifically,
g/kg ethanol strongly inhibited the pronounced sedative and myrolexant effects of the ethanol obser
in theopen field locomotor test, wire hanging test, and righting reflex test. Usinglegtrode voltage
clamp electrophysiology we found that oxytocin completely blocked ethanol induced increases
activity at a4pB1d and ao4ph3add innot ea fffaeccets . atCom4 |
demonstrating that the presence of the a:d i
effect on the motoric impairment or in vitro
thusoxyte i n* s actions are specific to the ethano
vasopressin (AVP), which is structurally similar to oxytocin, had no impact on the effects of ethanc
confirming that the aforementioned effects are speatfioxytocin and not found with other similar
peptides. Finally, our in vitro constructs were not expressing any oxytocin receptors. As such, 1
observed effects of oxytocin were the result of a-owytocin receptor mediated action of oxytocin at
G A B A A ondaining interfaces. This study reports a profound effect of oxytocin on the behavioural ar
cellular response to ethanol and provides the first evidence of oxytocin having a diregkytomn
receptor mediated effect on the function of the major itdmp neurotransmitter system in the central
nervous systenihis research was supported by NHMRC grants to Prof Collins (Chebib) and Prc
McGregor, and a DAAD/Go8 grant to Prof McGregor and Prof Neumann.

61. Differential involvement of hypothalamus-pituitar y-adrenal-axis activity in the effects of enhanced
2-arachidonoylglycerol signaling on responses to social and naocial challenges Aliczki, M.
Department of Behavioural Neurobiology, Institute of Experimental Medicine, Hungarian Academy ¢
Sciences, Bdapest, Hungary; Zelena, D. Department of Behavioural Neurobiology, Institute o
Experimental Medicine, Hungarian Academy of Sciences, Budapest, Hungary; Mikics, E. Department
Behavioural Neurobiology, Institute of Experimental Medicine, Hungarian Awcgdef Sciences,
Budapest, Hungary; Varga, ZK. Department of Behavioural Neurobiology, Institute of Experiment
Medicine, Hungarian Academy of Sciences, Budapest, Hungary; Pinter, O. Department of Behaviol
Neurobiology, Institute of Experimental Mediein Hungarian Academy of Sciences, Budapest,
Hungary; Venczkone Bakos, N. Department of Behavioural Neurobiology, Institute of Experiment:
Medicine, Hungarian Academy of Sciences, Budapest, Hungary; Haller, J. Department of Behaviou
Neurobiology, Instiite of Experimental Medicine, Hungarian Academy of Sciences, Budapest, Hungat
Enhanced signaling of the endocannabinotdrachidonoylglycerol (AG) via blockade of its
degrading enzyme monoacilglyceiigdase (MAGL) exerts robust behavioral effectowever, these
effects seem to highly depend on environmental conditions. As the hypothalduitasy-adrenalaxis
(HPA) is differentially activated in diverse contexts and it is regulated by endocannabinoid signaling, \
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studied its possible involvemeint MAGL blockadeinduced contextlependent behavioral changes. We
presented social (residemtruder paradigm) and nesocial (elevated plusaze) challenges,
respectively, to male CD1 mice, as these situations differentially alter the activity of thext?AvVe
showed that enhancedAL activity markedly increased basal corticosterone levels, suggesting tha
basal HPAaxis activity was enhanced by the treatment. When animals faced-sociah challenge,
elevated corticosterone levels increased open awploration i.e. exerted anxiolytic effects.
Interestingly, 2AG decreased risk assessment behavior as well, suggesting anxiolytic effects as w
but these effects were independent of corticosterone. When animals faced social challenges in
residei nt ruder paradigm (either as a “resident?”
of a conspecific, respectively), enhanced@ signaling remarkably decreased aggressive behavior.
These behavioral effects were independent of the basata&tRAactivityenhancing effects of-AG.

Our results demonstrate that the HBAs is differentially involved in the effects of enhanced@
signaling on responses to social and-sonial challenges, respectively. In the formeAQ@ alters the
response bwn intrinsic mechanism, and abolishes aggressive behavior, while it affects responses to
latter partially via enhanced HP#xis activity as a secondary effect and causes anxiolysis, however i
affects anxiety via direct mechanisms as well.

62.Effects of chronic unpredictable restraint stress and a posstress recovery period on spatial
learning in male and female rats Ortiz, J.B. Department of Psychology, Arizona State University,
Tempe, AZ 85287; Campbell, A.N. Department of Psychology, Arizona Btatersity, Tempe, AZ
85287; Hoffman, A.N. Department of Psychology, Arizona State University, Tempe, AZ 85287; Taylo
S.B. Department of Psychology, Arizona State University, Tempe, AZ 85287; Lucas, L.R. Laboratory
Neuroendocrinology, The Rockefelleiniversity, New York, NY 10065; Conrad, C.D. Department of
Psychology, Arizona State University, Tempe, AZ 8528hronic restraint stress impairs hippocampal
dependent spatial learning and memory in male rats, yet either has no effect or faciliteteleapahng
and memory in female rats. Additionally, the spatial learning and memory deficits in chronicall
stressed males can be reversed following a-gtosss recovery period. In males, the deficits produced
by chronic stress and the improvementdaiing a recovery period raises the question as to whether a
homotypic, predictable restraint stressor contributed to these outcomes. Similarly, a lack of spa
memory deficits in females following a homotypic, predictable restraint stressor raisegshiergas to
whether different results are possible using a paradigm in which restraint becomes unpredictable
chronic unpredictable restraint (CUR). Using male and female rats, the current study examined
effects of CUR and a postress recovery p@d on spatial learning and memory and limbic glutamic
acid decarboxylase (GADG65) expression, a proxy for GABA to assess inhibitory tone. Male (n=30) a
female (n=30) adult Spragi@awley rats were randomly assigned to either astmssed control group
(Con), a chronically stressed group ¢Btm), or a chronically stressed group given a {sbsss
recovery period (StRec). Stressed rats were restrained over 21 days using daityepeated
combinations of restraint duration, time of day, locationsvlbére restraint occurred, and exposure to
odors. Then, all rats were tested on the radial arm water maze (RAWM) the next dayn{por 21
days after CUR ended (S®ec). In male Sttmm rats that were tested immediately after CUR ended,
day 1 acquisitn of the RAWM was impaired compared to Con rats. This impairment recovered in St
Rec group. Females did not show significant outcomes following chronic stress or recovery, althoL
the pattern of behavior was consistent with past literature withmtrshowing a slight improvement
on the retention trial. In males, GAD65 expression within the amygdala negatively correlated wi
RAWM performance on day 1. In females, day 1 performance positively correlated with GADG65 in tf
CA1 region of the hippocampush@&se results demonstrate that CUR affects spatial learning in a sex
dependent manner with males displaying impaired spatial learning which is reversed following
recovery period. Furthermore, alterations in GABAergic functioning may contribute to the se
differences observed following chronic stress.
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63. Prefrontal GABA -blockade and decision making Patrick T. Piantadosi, Shahin Khayambashi, Agnes
Cywinska, Magdalen Schluter & Stan Floresco (University of British Columbia, Dept. of Psychology
The prefrordil cortex (PFC) plays a critical role in decision making, and is thought to be an area
pathology in schizophrenia. Individuals with schizophrenia display alterations in cost/benefit decisi
making involving evaluations of a variety of costs (uncetyaitelays, effort). PFC neurotransmission is
thought to be compromised in the disorder, including hypofunction of GABA interneurons. Given thi
these neurons may be critical for cognitive functioning, we sought to test how decreasing GAE
function affectsdifferent forms of decision making that are perturbed in schizophrenia. Male rats wer
well-trained on separate decision making tasks. To assess the impact of GABAergic hypofunct
(intended to mimic part of the PFC pathology observed in schizophreaig)received intranedial
PFC infusion of the GABAeceptor antagonist bicuculline (50 ng) or saline prior to a test session. O
each task, rats echoosste” Dbleetvweere nt hoante g“alvoew an i m
pellets) after one presshal a -c“ohsitg’h | ever that delivered a |
cost; 1) uncertainty, delivering the reward in a probabilistic manner 2) delays to receiving the reward
3) requiring more effort to obtain the larger reward. PFC GAB#ckade decreased risky choice,
similar to the riskaverse phenotype observed in schizophrenia. This treatment did not affect del:
discounting, but did cause a slight decrease in preference for the large/delayed reward when it was
delayed. PFC GABA blockadalso slightly reduced the preference for larger rewards associated wit
greater effort costs. Control experiments suggested that mPFC @GhisRade does not affect basic
motivational process, but does cause mild deficits in preference for larger Vier seabrds. GABA
blockade of the mPFC produces discrete alterations in some forms of cost/benefit decision maki
some of which may be related to those observed in schizophrenia.

64.Mechanisms and reversal of adolescent cocaumeduced habits DePoy, L.M. & Gourley, S.L.
Department of Pediatrics, Emory School of Medicine, Yerkes National Primate Research Cen
Graduate Program in Neuroscience, Emory Universitgolescence is a period of vulnerability to the
development of many psychiatric disorders|uding substance dependence disorders that persist acros
the lifespan. Incubation of certain biological factors associated with addiction may play a causal rc
We explored this hypothesis in the context of cocaideiced stimulusesponse habits, whichre
increasingly considered a causal factor in the development and maintenance of addiction. He
adolescent or adult mice were exposed to cocaine, and then den@iorg strategies were
characterized. Mice with a history of subchronic cocaine expasuaeolescence, but not adulthood,
developed stimulusesponse habits at the expense of engaging in-dijasited decisiomaking
strategies. In addition to these behavioral changes, orbitofrontal prefrontal cortex (oPFC) dendr
spines were eliminatednd dendrites were simplified in adults with a history of adolescent cocaine
exposure. Stimulusesponse habit formation was recapitulated by-speific infusions of an Abl
family kinase inhibitor STb71 into the oPFC immediately following respotmsdcome contingency
degradation. Conversely, we show that fasudil, a-Rhase inhibitor blocks cocairaduced habits.
Cocaineinduced habits could also be occluded by ifenprodil, an NB&Bctive Nmethyl D-aspartate
(NMDA) receptor antagonist. Togethdénese findings suggest that adolescent cocaine exposure confet
behavioral vulnerabilities in adulthood by altering cellular structure during adolescent developmel
Novel treatment strategies should aim to reverse the chronic effects of adolescent exgasuee,
including behavioral, morphological, and neuroplastic consequences. Supported By: This work w
supported by the DA034808, t he DA0O15040, tr
Chil dren’s Healthcare of orRéeskaach Resourcea RSARRLED énowNlzet
Office of Research Infrastructure Programs/OD P510D11132).
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66.
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Whole-body prepulse inhibition protocol for testing in capuchin monkeys: preliminary findings on
superior colliculus lesion Saletti P. Primate Center ahdboratory of Neurosciences and Behavior,
Department of Physiological Sciences, Institute of Biology, University of Brasilia, CEP -B0@10
Brasilia, DF, Brazil; Maior, R. Primate Center and Laboratory of Neurosciences and Behavic
Department of Physiotpcal Sciences, Institute of Biology, University of Brasilia, CEP 70900,
Brasilia, DF, Brazil; Hori, T. System Emotional Science, Graduate School of Medicine an
Pharmaceutical Sciences, University of Toyama, Toyama038@, Japan; Nishijo, H. Syste
Emotional Science, Graduate School of Medicine and Pharmaceutical Sciences, University of Toyal
Toyama 9380194, Japan; Tomaz, C. Primate Center and Laboratory of Neurosciences and Behav
Department of Physiological Sciences, Institute of Biologgjversity of Brasilia, CEP 7091800,
Brasilia, DF, Brazil Prepulse inhibition is the decrease of startle reflex when a slight stimulus i
previously generated. This paradigm may provide valuable information about sensorimotor gati
functionality. Herewe aimed to determine the startle response of capuchin monkeys (Sapajus spp.),
to evaluate the role of the superior colliculus in prepulse inhibition. Monkeys were tested in a whol
body protocol, to determine the best startle amplitude and interstmterival. Additionally we tested
two subjects with bilateral superior colliculus (SC) damage in this protocol. Results show that auditc
pulse of 115dB has induced the best startle response. Interestingly, no habituation to the auditory sti
was obsered across trials in this species. Also, startle reflex inhibition was optimal after 120mse
interstimuli interval. Finally, there was a downward tendency of prepulse inhibition {les&Ded
monkeys. Our data provides the possibility of further studigs whole-body protocol in capuchin
monkeys and reinforces the importance of the superior colliculus in prepulse inhibition.

Neuropsychological functioning in children with sickle cell disease and pica\atalia S. David, M.S.,
Erin T. O’ C a,lahdaJgfinest h GoldPRh.D.Oljective: Current research has shown tha
children with chronic illness, such as sickle cell disease (SCD), are at risk for neurocognitive defici
Amongst the pediatric sickle cell population;80% of children demonstrafgca behavior, which may
contribute to medical complications and potentially increase the risk for neurocognitive dysfunctio
Despite the high level of correlation and added risk, no research to date has examined
neuropsychological functioning of ibthren with this dual diagnosis. This poster presentation includes an
analysis of the neurocognitive and executive functioning of children with SCD.Methods: Seve
participants (6males, 1 female; age$1l6 mean age=8.9 years old) identified to have SCPo(6IbSS,
29% HbSC, 14% alphthalassemia) were recruited as part of a larger pilot study examining eatin:
habits of children with SCD. Al par t i c-suptesint ¢
form of the WASI. Executive functioning wassessed using several subtests from tH€EBS and
NEPSY-ll. Relevant medical data (i.e. hemoglobin level, lead level, hospitalization history) wa
obtained from medical charts, and pica behavior was assessed through parentraparselResults:
Reslts of cognitive testing revealed FSIQ scores ranging from profound impairment to average. A
children demonstrated difficulty in executive functioning tasks, ranging from profound impairment t
hi gh average perfor manc e.sreledantanedscal ansl pica distoryonll bee &
provided. Conclusions: This is the first known investigation of neuropsychological functioning ir
children with SCD and pica. These preliminary results reveal scores that support our original hypothe
that pi@a behavior may increase the risk for neuropsychological deficits. A more detailed comparison
the cognitive and executive functioning performance of these children, as well as a discussion on
potential implications of pica behavior on academic amibs functioning will be provided.

Screening for autism in preterm children with birth weights less than 1500 .g Iva Dudova (1),

Martina Kasparova (2), Daniela Markova (3), Jana Zemankova (4), Stepanka Beranova (1), Ton
Urbanek (5), Michal Hrdlicka (1 (1) Department of Child Psychiatry, Charles University Second
Faculty of Medicine and University Hospital Motol, Prague, Czech Republic; (2) Department c
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Pediatrics, Charles University Second Faculty of Medicine and University Hospital Motol, Pragu
Czech Republic; (3) Department of Pediatrics and Adolescent Medicine, Charles University Fir
Faculty of Medicine and General University Hospital, Prague, Czech Republic; (4) Department
Pediatrics, Charles University Faculty of Medicine and Universibgpital, Hradec Kralove, Czech
Republic; (5) Institute of Psychology, Academy of Sciences, Brno, Czech Repubtiowduction:
Multiple studies of children with very low (VLBW; 10001500 g) and extremely low (ELBW,; under
1000 g) birth weight have indited that this population seems to have a higher risk of autism spectrur
di sorders (ASD) relative to children with nol
have described the prevalence of ASD among prematurely born children to beramgheof 3.65-
12.9%. Methods: Parents of 115 VLBW and ELBW children (age 2 years, corrected for prematurity;
boys, 51 girls) completed screening questionnaires. The screening battery included the Modif
Checklist for Autism in Toddlers (MCHAT), Cammunication and Symbolic Behavior Scales
Developmental Profile Infantoddler Checklist (CSB®P-ITC), and the Infant/Toddler Sensory
Profile (ITSP). All children who screened positive on any of the screening tools were subsequen
assessed using the ADQB8utism Diagnostic Observation Schedule). Results: Forty three children
(37.4%) screened positive on at least one of the parental administered screening questionnaires.
screening tool with the most positive results was the CBBS$TC (35 positive saens), followed by

the M-CHAT (22 positive screens) and the ITSP (14 positive screens). Differences in the frequency
positive screens among the tests were significant (p = 0.001). Of the 43 children who tested positive
participated in the detailedD}OS followup assessment. A diagnosis of ASD was confirmed in 11 of
the 27 children. ASD prevalence, calculated from those 27 children and those with negative screer
results (72 children), yielded an ASD prevalence of 11.1% of the sample. Concludienseshlts
strongly support the hypothesis that there is a higher prevalence of autism in children with birth weig
less than 1500 g. Additionally, we found that the simultaneous use of multiple screening tests incree
screening sensitivity. Acknowledents: Supported by Ministry of Education, Youth and Sports, Czech
Republic (research grant COST LD11028), Ministry of Health, Czech Republic (conceptu:
development of research organization, University Hospital Motol, Prague, Czech Republic 0006420
andby the ESF (COST Action ESSEA BM1004).

68. Memory impairment of APP-transgenic mice in preamyloid stage is linked to a reduced support
of formation of neuronal processes in the hippocampal neurogenic nich®ozena MazukKoleckal,
Giuseppe Lafaucil, Richafubenstein2, Wojciech Kaczmarskil, Janusz Frackowiddduced adult
neurogenesis has been implicated in learning and memory deficit in neurodegenerative diseases
amyloid-b[] peptide (Ab) deposition. Neurotoxicity of fibrillar Ab deposited in neurogenic areas in brain
seems to be responsible for neuronal loss and impaired neurogenesis. However, the mechanisn
which soluble factors in local brain environment in amyloidésimfluence the pool of neuronal
progenitors (NP) and their differentiati@ne not well understood. We studied the influence of extracts
from hippocampus-the neurogenic area in adult braifrom Tg9291 mice with human Ab[] precursor
protein 695 (APP) with the Swedish, Dutch and London mutations with memory deficits on N
proliferaion and maturation in culture. Tg9291 mice showed learning and memory impairments th
start at 4 month of age and progress up to 9 month, as revealed in the Morris water maze test after :
5 days of training for finding a submerged platform, and leynmiemory retention test. Extracellular Ab
deposits in the hippocampi were detected-&t Bonths of age. Hippocampal extracts were prepared
from 3-4 monthold Tg9291 mice; i.e., during development of learning and memory deficit but before
amyloid-[] deposition in the hippocampus. The extracts from Tg9291 mice-expressed Nand G
terminatlAPP, Ab40 and Ab42, as tested by immunoblotting. The ability of soluble factors present |
hippocampi to support proliferation and neuronal differentiation of NP waedtes cultures
supplemented with 20ug/ml extracts. Proliferation of NP was significantly stimulated by extracts fro
both control and transgenic mice after 24 hours, as tested by-iBediporation. This suggests a
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supportive function of the local envinment in the hippocampus on maintaining the NP pool which is
similar in the Tg9291 and in control mi c e . f
Tg9291 mice generated less small neurons migrating from neurospheres. The ability to forte dend
trees by these cells was reduced, as evaluated by immunofluorescence in confocal system
morphometry. The results suggest that learning and memory deficits in Tg9291 mice befc
development of amyloidosis in hippocampi may result from impaired nenesg and neurite
development in the dentate gyrus enriched in APP and its fragments. Deteriorating effect of the lo
environment on neurogenesis may explain lack of spontaneous neuroregeneration in amiploidosi
Sponsored by NYS OPWDD

69.The impact of brain levels of monomeric ALl and CdKkS5 activation on learning and memory
impairment in mouse models of brain amyloidosidbeta. J. Frackowiakl, B. Ranasinghel, G.
Lafaucil, R. Rubenstein2 , R. Koleckil, W. Kaczmarskil, B. M&aleckal Impairment of memy
in Down syndrome and in Al zheimer’s disease
neurogenesis in the hippocampus. Studies in mouse models have shown that deficits of men
functions follow accumulation of oligomeric Al even without neurodegeneration. The
pathomechanisms triggered by A[] that lead to memory deficits remain controversial. Some effects of
Al may be mediated by activation of cysteine proteases which cleave p35—the activator of Cyclin
dependent kinasg (Cdk5) —into p25. Binding ofp25to Cdk5 increases the kinase activity of the
complex, alters its cellular location and may lead to abnormalities of neuronal structure, maturation ¢
synaptic plasticity. We tested development of learning and memory impairment in mouse strains Tg9:
and Tg9294 with different copy numbers of human APP transgene with the Swedish, Dutch and Lonc
mutations. Learning and memory were evaluated by the Morris water maze test. Brain levels of AF
AL, Cdk5, p35 and p25 were detected by WB. Proliferating neuroprogenitor cells were detected in the
hippocampus by immunostaining for Ki67. The brain levels of transgenic APP at 3 month of age wert
times higher in Tg9279 than in Tg9294. Frontal cortex levels of A[11-40 and A[11-42 in Tg9279 were
8.4 and 7.2fmol/1000]g protein, respectively, both were monomeric. The respective Al[l levels in
Tg9294 mice were 485% of these values. Proliferation of neuronal progenitor cells in the dentat
gyrus in the hippocampus was not reduced in the transgenic mice. Learning andy me&mer
significantly impaired in homozygous Tg9279 mice at the age of 13 weeks, prior to formation ¢
amyloid deposits in the hippocampus. The onset of amyloido$isTg9294 mice was 12 months, but
significant learning and memory deficits were observiel months of age. At that time the levels of
A[11-40 increased to 6.2 fmol/100[]g protein and about 60% of it was dimeric. The APP transgene and
increased brain levels of A[] did not modify brain expression of Cdk5. Higher levels of p25 in the
hippocampus dacided with impairment of learning and memory. We propose that learning anc
memory deficits appear as the levels of monomeric or oligomeric Al reach the levels sufficient to
dysregulate processing of p35. Accumulation of the Cdk5/p25 complex with higéekactivity in the
hippocampus may lead to dysfunction of the newly generated neurons in the dentate gyrus. Supporte
funds from NYS OMRDD.

70.Title: The efficacy of cold facial immersion and the diving response in treating panic disorderr

Peter Kyrialoulis, Prof. Mike Kyrios, Prof. David liley, Dr. Mark SchieA useful paradigm to study
panic and anxiety is inhalation of carbon dioxide CO2. According to the literature, patients that sufi
from panic disorder are likely to produce the panic symptetnn they inhale a single deep breath of
CO2. One of the common biological theories of the CO2 responsivity theory proposed by Klein posit
that panic disorder patients are more likely to experience a false alarm consequently due to tl
increased sensrity of their chemical chemoreceptors, resulting in dyspnea and elevated heart rat
Ziemann et al 2009, found during preclinical investigations that an-aedsing ion channel in the
amygdala has been identified as playing a key role as a vital ceesoogor hypercapnia eliciting fear
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responses. Admini stration of CO2 | eads to a

hi ppocampus, and the medi al prefront al corte
whether CO2 sensitivitin panic disorder differs from that of normal patients. Normal participants anc
panic disorder participants undertook a series of challenge provocation tests including a breath hold t
a 35% single breath CO2 inhalation and a cold facial immersiorb&dske and following a 35% single

breath CO2 inhalation, to assist in better understanding the pathophysiology of panic disorder anc
determine how these two groups of participants differ in these challenge provocation tasks. It was fo
that panic ptents differed in breath hold time than normal participants. Furthermore the study als
examined the activation of the diving response before and after CO2 administration. This adapt
diving reflex which is found in all mammals is triggered specificaly cold water contacting the face.

Upon initiation of the reflex the physiological changes include a decrease in heartbeat (bradycard
constriction of blood vessels in certain parts of the body (vascular constriction), increased blo
pressure, andhé spleen contracts to release more oxygen carrying red blood cells into bloodstream. 1
study found that the cold facial immersion following the 35% CO2 inhalation was lower, suggesting th
it may have implications as a future treatment for panic desorLong term training of breath hold

diving or apnea is associated with several physiological adaptations including a more pronounced div
response, than untrained control subjects (Schagatay and Anderson , 199; Ferretti and Costa, 2003).

Predator odor- induced fear: A behavioral characterization and neural substrate analysis
Wer necke, K. 1,4; Vincenz, D. 2, 4; Storsberg,
1,4; 1 Institute for Pharmacology and Toxicology, QitmGuerickeUniversty, Magdeburg,
Germany; 2 Leibniz Institute for Neurobiology, Magdeburg, Germany; 3 Institute for Anatomy
Magdeburg, Germany; 4 Center for Behavioral Brain Sciences, Magdeburg, GerRraaator odors
such as carnivore urine represent a group of bicédigirelevant chemosignals that enable prey animals
to earlier recognize predatory threats in their environment and to initiate appropriate defensive respol
against it. Although the behavioral repertoire of -gmédatory responses (e.g. escape/avaigan
reduction in locomotor activity, risk assessment, ultrasonic vocalization) has been described extensiv
our knowledge about the neural circuitries mediating these innate fear responses is rather p
Previously, we showed that SpragDawley rats @played robust fedike behavior, evidenced by
increased avoidance and risk assessment when exposed to urine samples of different carnivores
fox, wolf, mountain lion, bobcat). By means of combined methods from behavioral neuropharmacoloc
neural imaging and immunohistochemistry, we are now investigating the neural basis underlyir
predator odorinduced defensive behaviors. Here, using in vivo sipbleton emission computed
tomography (SPECT) imaging of regional cerebral blood flow, we presensidawing that exposure to
fox urine modulates neural activity in numerous structures including parts of the posterior amygda
piriform cortex, habenula and interpeduncular nucleus. Consistent with these data, we further show
the temporary inactiveon of the posterior amygdala and presumably of the habenula by loca
administration of muscimol practically abolish fox urimeuced avoidance behavior. In order to further
behaviorally characterize the effects of biologica#levant odors, we develeg an olfactory version of

the holeboard test. This experimental 41 is especially advantageous because it allows us to study the
effects of up to four di fferent ottiaf tast Ficstr data c |
demonstrate,thath e number of head dips i nto holes “be
reduced when compared to the number of visits of the control odor hole. At the same time, animals \
more often the hole containing a urine sample of an estrou€uatently, we are testing whether
anxiolyticl i ke mani pul ati ons specificalbaiytendbdhudlae £~
“control/-baematiehodes” .

Spatial long-term memory and modulation of NMDA receptor subunit expressionn medial septal
immunolesioned rats Naneishvili T1?, Dashniani M, Burjanadze M, Chkhikvishvili N1, Beselia
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G.1, Chighladze M. 1. Beritashvili Center of Experimental Biomedicine, 14 Gotua Street, 0160 Thilisi,
Georgia; 2 St.Andrew the FirsCdled Georgian University of Georgian Patriarchate, 53a Chavchvadze
av. 0162 Thilisi, GeorgiaThe present study was designed to investigate the effect of selectiv
immunolesions of cholinergic and GABérgic SH projection neurons (using 192 ig&porin and
GAT-1 saporin, respectively) on spatial memory assessed in MWM and NMDA receptor GIuN2
subunit expression in the rat hippocampus. We used MWM training protocol with eight training trial
One day after training, probe test with the platform removed w&®rmed to examine loAggrm
spatial memory retrieval. We found that immunolesion of medial septal cholinergic neurons did n
affect spatial learning as exhibited by a decreased latency to find the hidden platform across the e
training trials. In cotrast, rats with immunolesions of medial septal GABAergic neurons did not show :
decreased latency across training trials in MWM. Trained control rats spent significantly longer th
chance (15 s) performances such as swimming time in test sector (whenadlen platform was
located). Moreover, they spent significantly longer in test sector than in the opposite sector, confirmi
the establishment of loAgrm memory. In contrast, the preference for test sector was abolished i
medial septal immunolesioderats. Because Saporin treated rats learned the location of the hidde
platform during training, the results suggest that saporin treated rats could not remember the trainir
day later. We found that the expression level of NR2B subunit of NMDA recigptbe hippocampus
was decreased significantly in the GATireated group compared with the control and saporin treatec
groups. In conclusion, our findings suggest that immunolesion of medial septal GABAergic neurons c
interrupt hippocampltis dependent stial learning, possibly through modulation of NMDA receptor
subunit expression in the hippocampus. Moreover, our finding that selective lesions of medial sey
cholinergic neurons affects probest performance but not spatial learning, suggests that
sepohippocampal cholinergic projections are involved specifically in the consolidation or retrieval, bt
not in the acquisition of lonterm spatial memory.

Nucleus accumbens response to palatable food positively correlates to subjective food craving
scorein overweight subjects Yuko Nakamura The John B. Pierce Laboratory, Dana M Small The
John B. Pierce Laboratory, Department of Psychiatry, Yale School of Medicine, Cologne Excellen
Cluster on Cellular Stress Responses in Aghsgociated Diseases Obesity is associated with
functional impairments in discrete brain regions and neurotransmitter systems. Specifically, imagi
experiments have shown abnormalities in brain glucose metabolism in the striatum of obese hum
(Michaelides et al. 2012). Fugh high body mass index (BMI) is associated with increased dopamine
D2/3 receptor binding potential in the ventral striatum, which plays an important role in motivation ar
feeding (Caravaggio et al. 2013). Obese people excessively see&alogle, palable food and this
behavior is hypothesized to depend on the almestioned brain abnormalities (Volkow et al. 2014). In
order to examine the relationship between food craving and the brain response to palatable food,
performed a functional magneticsmnance imaging f(MRl)on3®v er wei ght ( BMI 2
SD = 3.1) and 34 lean subjects (BMI < 25; average, 22.2; SD = 1.6). We measured the brain respon:
a palatable food (milkshake) and collected -sefforted desire to consume the palatable food
(“wanting”é&d thhe agsbpesst s’ desire for t his
relationship between the ventral striatum (nucleus accumbens [NAc]) response to the milkshake and
“wanting” score i n ooorectede=iO®tz=8.81h Noedcreélationghip (was WE
observed in the | ean subjects. The relati ons:e
overweight subjects suggests that enhanced reward circuit reactivity to palatable food in this populal
could predict future craving arttive overeating.

Impaired attentional selectivity in rats with subthalamic nucleus lesions Xia, S. University of St
Andrews; Tait, D. University of St Andrews; Brown, V. University of St Andrevi&gecutive functions
are mediated by the interplay abrtical and subcortical structures and in particular the lpsadlia
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thalamacortical loops. Prefrontal cortical projects to the subthalamic nucleus are one of the key inpt
to the basal ganglia. It is therefore plausible to suggest that the STN isait@glin executive functions.

As anatomical and behavioural studies have suggested that the STN is involved in response inhibit
we tested the hypothesis that the STN may also be inhibitory in the cognitive domain. We tested rat
the standard-stage attention seshifting task. This task includes reversal learning stages, which require
inhibiting previously rewarded responses. It also includes an attentional set shift, which requir
inhibition of attention to previously relevant stimulus charasties. Rats with STN lesions were not
impaired on acquisition of discriminations and, interestingly, were also not impaired on revers
learning: STNlesioned rats are able to inhibit previously rewarded responses. Not only were the r:
not impaired oracquisition at the ED stage, they were better than controls at this stage, and worse tf
controls at the ID stage. This lack of difference between ID and ED is indicative of a failure of form ¢
attentional set. Subsequent experiments tested differeritheges to account for this behavioural
pattern. Rats with STN lesions could remember a discrimination even after several intervening stag
indicating that memory for the reinforcement history was intact. In a probe stage in which the irreleve
dimension was changed after acquisition, control rats were not distracted but lesioned rats had to
learn the new stimuli. In addition, performance was facilitated in-@ditional discrimination. We
interpret these results to mean thatfsetation following STN-lesions is impaired due to an attentional
deficit that | imited the animals’ attentional

75.Long term effects of stress block aversive effects of kappa opioid receptorbamanMaharg, A.
Department of Psychology, Neuroscience Graduate [i3rad Center for Neuroscience, University of
California, Davis, CA, USA; Campi, KL. Department of Psychology, University of California, Davis,
CA, USA; Manning, CE. Department of Psychology, University of California, Davis, CA, USA;
McMackin, MZ. Departmet of Molecular Biosciences and Molecular, Cellular and Integrative
Physiology Graduate Group, University of California, Davis, CA, USA; Robles, CF. Department c
Psychology, University of California, Davis, CA, USA and Department of Psychology, MicBigae
University, East Lansing, MI, USA; Takahashi, EY. Department of Psychology, University of Californi
Davis, CA, USA; Trainor, BC. Department of Psychology, Center for Neuroscience, Neuroscien
Graduate Group, and Molecular, Cellular and Integraftigsiology Graduate Group, University of
California, Davis, CA, USA Psychosocial stress leads to activation of kappa opioid receptors which i
turn facilitate depressielike behaviors. This has generated a strong interest in the development
KOR antgonists as a potential novel class of antidepressant. However, new evidence suggests
there is a major gap in our understanding of the aversive properties of KOR. The overwhelmi
majority of studies examining stresgluced activation of KOR havedused on shoterm effects of
stress. In contrast social defeat stress induces changes in brain and behavior that last for weel
months. Here we show that a long term effect of defeat stress is that the KOR agonist U50,488 lose
aversive propeids. In female California mice (Peromyscus californicus) naive to defeat, plac
conditioning with 2.5 mg/kg of U50,488 induced a significant place aversion. In contrast, fema
California mice exposed to social defeat did not form a place aversiors aoge. Similarly, a single
injection of U50,488 reduces social interaction behavior in female California mice naive to defe:
Social defeat stress also reduces social interaction behavior in female California mice, but a sir
injection of U50,488 tratment blocks this effect. Social defeat had no effect on dynorphin mRNA bu
reduced KOR mRNA in the nucleus accumbens, suggesting that defeat may induce desensitizatio
KOR. Ongoing studies are testing this hypothesis. These data suggest that &G aguld prove
useful for treating stresaduced psychiatric disorders.

76.Acute inflammatory pain and DNA methyltransferases Abzianidze E.; Kvaratskhelia E1;
Tkemaladze ¥ Gurtskaia, G.l.% Nebieridze M. 1 Nozadze L. B; Tsagareli MG. I.2 Thbilisi
State Medical University, Department. of Molecular and Medical GenetiBgritashvili Centre of
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Experimental Biomedicine, Dept of Pain and Analgesidim of Investigation: Pain is the most
unpleasant symptom of iliness, which isdiaed by a variety agents released from local inflammatory
cells. Recent studies points to the involvement of epigenetic mechanisms both in the development
maintenance of pain states. One of the most fundamental epigenetic marks is the methylgtosinef
residues in DNA, catalyzed by DNwethyltransferase enzymes. The aim of the present study was ft
analyze the changes of DNMT1, DNMT3a and DNMT3Db in the trigeminal ganglia (TG) neurons durin
the maintenancehase of pain states. Methodidustard a ( 10%) or capsaicin at concentrations of
0.4%; 0.6% (SigmaAldrich, USA) was applied to fourmonthage male rats to induce acute
inflammatory pain and responses to mechanical stimuli were assessed. All animal studies confirme:
the Guidelines of liernational Association for the study of Pain regarding investigations. The levels c
DNMT1, DNMT3a and DNMT3b were measured in nuclear extracts of Trigeminal ganglia (TGs
neurons in study and control groups. DNMTs assay kits were used to measure thé @niaNA-
methyltransferases. Results and Conclusions: MustagloKed pain increased the levels of DNMT3a
and DNMT3b, Mustard oil has no significant effect on levels of DNMT1, while capsaicin induced pai
increased the levels of DNMT3a and DNMT3byasll as levels of DNMT1, in the same regions
compare to control sample. This study provides the evidence that epigenetic modification,such as D
methylation plays a role in development of pain in animal models. Epigenetic analysis may ident
mechansms critical to the transition from acute to persistent pain.

77.Repeated treatment with the D1 agonist SKF81297 yields impairment of object memory in rats
Taukulis, H., Department of Psychology, University of New Brunswick, Saint John, NB, Canada; llka:
J., Department of Psychology, University of New Brunswick, Saint John, NB, Caadagimen of
repeated treatment with methylphenidate (Ritalin) has been found to yield deficits in some types
memory tasks in rats, notably object recognition and dpagaory. Methylphenidate is a dopamine
and norepinephrine reuptake inhibitor. It has been hypothesized that increased levels of syna
dopamine and the resultant hystimulation of D1 dopamine receptors may account for this
impairment. This is suppatl by evidence that the blockade of these receptors by the selectiv
antagonist SCH23390 30 min prior to each dose of methylphenidate prevents this effect, and the tre
rats remember objects in normal fashion. To further implicate D1 receptors in thgphenidate
induced loss of object memory, a highly selective agonist of the D1 receptor subtype, SKF81297 (0
and 0.30 mg/kg, i.p.) was administered to male and female rats once per day for 21 days, beginnin
PN30. After a 14day washout intervathe animals were found to exhibit memory deficits like those
elicited by chronic methylphenidate, thereby lending weight to the D1 {syipeumlation hypothesis.
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Friday, June 13

8:00-:10:00 Symposia: Current advances in animal models of neurodevelopmeniaisorders. Chair:
Mu Yang

Advanced Assays for Therapeutic Development in Models of AutismJL Silverman, MC Pride, JE Hayes,
JN Crawley Neurodevelopmental disorders, such as autism and fragile X syndrome, were long thought to
medically untreatalel on the assumption that brain dysfunctions were hardwired before diagnosis. Rece
findings that many cases of autism are linked to mutations in genes that control formation and maturatiot
synapses in adult brains have challenged these principlesediation of the excitatory/inhibitory balance in
the brain has been hypothesized as a possible cause of autism. Reducing excitatory glutamatergic transmi
and/or elevating GABAergic inhibition, could normalize the excitatory/inhibitory balanceesedse autism
relevant phenotypes. This theory is supported by electrophysiological studies in mouse models with mutat
in risk genes for autism, in which excessive glutamatergic excitation or impairments in synaptic plasticity
common. Furthernre, clinical trials of positive and negative modulators of glutamatergic and GABAergic
receptors are being pursued. Our specific objective is to test the hypothesis that modulation
excitatory/inhibitory balance could reduce high levels of repetitideatier and improve sociability, using
high-throughput automated assays in mouse models osymdromic autism with high face validity. The
results shown in this presentation will focus on mGIuUR modulators and a GABAB agonist compound. C
findings raisethe possibility that targeted pharmacological interventions may alleviate one or more of the cc
behavioral symptoms of autism.

Alterations in cortical firing and executive control deficits after prenatal alcohol exposure K. Marquardt,

R. Sigdel and .L. Brigman. Department of Neurosciences, University of New Mexico School of Medicine
Albuquerque, NM 8713D001, USA An increasing body of literature suggests that even low to moderate
prenatal alcohol exposure (PAE) may result cognitive deficitspbiist throughout the lifespan. Clinically,
these deficits are categorized as Fetal Alcohol Spectrum Disorders and can include impairments in learning
memory, social behavior and particularly, executive function. Executive function encompassekraryeaf
cortically mediated behaviors including working memory, response inhibition and behavioral flexibility. Nc
surprisingly, impairments in executive control reduce quality of life by negatively influencing employmen
finance management and maintag relationships. It has been shown that high doses of PAE can impai
executive control in rodent models and recently we have demonstrated that even moderate PAE is sufficie
impair behavioral flexibility in adult mice. In order to explore whetthexse behavioral deficits were mediated
by alterations in cortical neuronal activity we performed in vivo electrophysiology in PAE and saccharil
control (SAC) mice. Recordings were performed in the lateral orbitofrontal cortex (IOFC), a region known
mediate flexible behavior across species and previously established to be functionally necessary for rev
learning on our paradigm. Results of these experiments showed that moderate PAE altered firing in the I
specifically during early reversal, whe behavior is most impaired in these mice. Specifically, PAE mice
showed significantly reduced baseline firing rates during this critical period. Given this evidence and rec
findings that direct stimulation of cortical firing is sufficient to restgortical control we are now examining
whether increasing IOFC firing via lentiviral expression of channelrhodopsin and light stimulation given durir
choice behavior is sufficient to restore behavioral flexibility after PAE. Our data demonstratesityhefu
coupling in vivo electrophysiology, optogenetics and tesiteen learning tasks to explore the underlying
neuronal function of cognitive deficits. Using these methods we established that a long lasting impairmen
executive function after modste PAE may be the result of decreased cortical firing.

A nonhuman primate model of maternal immune activation Melissa D. Bauman, University of California,
Davis Maternal infection during pregnancy is associated with an increased risk of havirndg latehidevelop
a neurodevelopmental disorder, such as autism or schizophrenia. In a mouse model of maternal imn
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activation (MIA), administration of the viral mimic dsRNA poly(I:C) to pregnant dams results in offspring witl
increased anxiety and repete behaviors as well as deficits in social interaction and communication. Tc
further evaluate this risk factor, we have adapted the rodent polyl:C model for use in the nonhuman primate
modified form of poly(I:C) was delivered to pregnant rhesus mgskglacaca mulatta) at the end of either the

first or second trimester. A separate control group of pregnant rhesus monkeys received saline injectior
these time points. Behavioral development of the Miposed macaque offspring was then systematicall

evaluated for the first 4 years of life. MIA in the nonhuman primate model was associated with alterations
brain, behavior and immunological development that resemble features of human neurodevelopmental disol

Engineered deafness reveals that nige courtship vocalizations do not require auditory experience.
Elena Mahrt, Washington State University Vancouver; Ling Tong, University of Washington; David Perke
University of Washington; Edwin Rubel, University of Washington; Christine Portforshivgton State
University Vancouver. Auditory experience during development is necessary for normal language acquisitic
in humans. Although songbirds, some cetaceans, and maybe bats may also be vocal learners, vocal learnit
yet to be well establisidefor a laboratory mammal. Mice are potentially an excellent model organism fol
studying mechanisms underlying vocal communication. Mice vocalize in different social contexts, yet whett
they learn their vocalizations has been controversial. To addiesgigstion, we compared ultrasonic courtship
vocalizations emitted by chronically deaf and normal hearing adult male mice. We deafened CBA/CaJ
mice, engineered to express diphtheria toxin receptors (DTRS) in hair cells, by systemic injectiorhefidipht
toxin (DT) at postnatal day (P)2. By P9, almost all inner hair cells were absent and by P16 all inner and ol
hair cells were absent in DTR mice. These mice did not show any auditory brainstem response (ABR) as ac
Wild-type littermates, alsdreated with DT at P2, had normal hair cells and normal ABRs. We compared th
temporal structure of vocalization bouts, the types of vocalizations, the patterns of syllables, and the acot
features of each syllable type emitted by hearing and deaf inatee presence of a female. We found that
almost all of the vocalization features we examined were similar in hearing and deaf animals. These findi
indicate that mice do not need auditory experience during development to produce normal ultrasc
vocdizations in adulthood. We conclude that mouse courtship vocalizations are not acquired through audit
feedbackdependent learning.

8:0010:00 Symposia: Deep brain stimulation of the basal ganglia nuclei: Animal and human studies.
Chair: Claudio Da Coha

The role of the basal ganglia in actiorselection Claudio Da Cunha, Universidade Federal do Parana,
Curitiba, PR, Brazil The basal ganglia (BG) is one of the few brain systems where the known circuitry ca
explain its role: selection of all aspedaf behavior. The repertoire of motor responses programmed in the motc
cortex can be activated by neurons of the motor thalamus (e.g. VL0o) which, in turn, are under tonic inhibitior
the output stations of the BG (e.g. pallidal and pars reticulatalmgurons). Moment by moment neurons in
the striatum ( the main input station of the BG) use information uploaded from cortical and subcortical area:
the brain to select which motor response is the best choice to get a reward or to avoid aversivesoutco
Release of dopamine in the striatum by midbrain neurons optimizes the action selection accuracy and provic
teaching signal (a reward prediction error signal) to improve future choices. This view evolved from differe
biological, clinical, and amputational approaches which will be reviewed here. In addition, the speaker wil
present literature and recent data he himself has collected supporting the view that projection neurons o
striatum encode motor actions of specific body parts towggdss i f i ¢ obj ect s as pr
Broken Mirrors Model "-169, B0®9).ahis inBadaciion to RRersle of tAeBG in addion
selection will pave the way for the understanding of how deep brain stimulation can alleviatensyropto
some of the BG diseases. These will be addressed by the next panelists.
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Simultaneous Neurochemical Sensing, Stimulation, and fMRI Studies Using WINCS Harmoni During
Deep Brain Stimulation. Kendall H. Lee, MD, PhD, Allan J. Bieber, Ph.D., and KekinBennet, MBA.
Mayo Neural Engineering LaboratoriePespite its clinical success in variety of neurologic and psychiatric
disorders, there is a limited understanding of the therapeutic mechanism behind Deep Brain Stimulation (DI
To fully understandhe neurochemical and neural circuit effects of DBS, we developed the WINCS (Wireles
Instantaneous Neurochemical Concentration Sensing system), MINCS (Mayo Investigational Neuromodula
Control System), and fMRI monitoring during DBS. WINCS employs $aah cyclic voltammetry (FSCV) to
characterize the neurochemical interactions events during DBS and MINCS allows wirelessly controll
electrical stimulation. Presently, we have developed a segemeration electrochemical monitoring and
stimulation systm called WINCS Harmoni. WINCS Harmoni incorporates a wirelessly controlled
synchronizable neurostimulator, and falwvannel integrated circuit for simultaneous neurochemical and
electrophysiological measurements. PC based software providedimealcontol of stimulation,
neurotransmitter detecti on, data acqui si txhamel a
capability to accurately detect disease | evant anal ytes. Additionally
vivo using a bipar stimulation electrodes placed in the medial forebrain bundle (MFB). Harmoni successful
evoked and detected striatal dopamine release by DBS. Notably, the synchronization of stimulation v
interleaved FSCV scans eliminated the stimulus artifactvibatd have otherwise obscured the neurochemical
measurements. In addition, the stereotactic targeting of the recording electrode was identified by fMRI BO
activation during DBS in the pig, monkey, and human. Taken together, our results suggestvatienacti
during DBS corresponds to neurotransmitter release in distant sites of the neural circuit. In future work,
anticipate the use of feedback loop smart DBS system that incorporates electrochemical sensing.

Subsecond release of striatal DA after shulation of subthalamic nucleus: animal and human studies
Charles D. Blaha, Department of Psychology, University of Memphis, Memphis, TN .3816&ing edge
electrochemical techniques applied in animal and human studies of basal ganglia (striaiabifignbave
shown great promise in understanding the neuronal circuitry and mechanisms by which deep brain stimule
(DBS) i mproves Parkinson’s disease (PD) motor di
is well known as an effectiveeurosurgical approach for treating PD motor disabilities and is most effective i
patients who respond well todopa. These clinical observations suggest that STN DBS functions to augme
the pharmacological effectiveness oflbpa and that an increasestriatal DA may, in part, account for the
therapeutic efficacy of STN DBS. In this regard, therapeutic outcomes of DBS surgeries have suggested the
best improvement in symptoms is obtained when the DBS electrode projects onto white matterglust thars
STN, the DA axons within the medial forebrain bundle (MFB) which project to the striatum. While th
mechanisms of STN DBS currently remain unknown, together with these clinical observations, and fron
number of studies in intact and lesionednaals, we have suggested that the therapeutic benefit of STN DBS
may be mediated, at least in part, by activation of surviving nigrostriatal DA neurons (Lee et al. 2011).
addition, the pedunculopontine tegmental nucleus (PPT) has also served asfart&g8tto improve deficits

in posture and gate. PPT DBS can also influence striatal DA release by activating DA cells in the substa
nigra (SN) via direct excitatory cholinergic and glutamatergic afferents, as well as indirectly through excitatc
cholinergic and glutamatergic projections to the STN which, in turn, sends glutamatergic projections to SN I
cells. Data will be presented suggesting that activation of ascending SN DA axons by STN DBS may
mediated by direct MFB stimulation, as well asedtty via excitatory glutamatergic and cholinergic inputs to
SNc dopamine cells, and as well as indirectly through inputs to SNc DA cells via excitatory cholinergic a
glutamatergic STNPPT-SNc pathways. Understanding of the underlying neural mechanistnsir@uitry of

STN DBS could lead to the elucidation of optimal stimulation locations and parameters which may pro
invaluable in refining DBS procedures and enhancing the clinical efficacy of DBS. Lee, KH et al. 201
Emerging techniques for elucidatimgechanism of action of deep brain stimulation. Engineer. Med. & Biol.
Soc. 25:67430.
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Mapping the functional neural network of deep brain stimulation using fMRI. Paul HoorKi Min, Mayo
Clinic, MN. Deep brain stimulation is a wedlstablished therapy f@ variety of movement disorders such as
Parkinson’s disease, essenti al tremor , and dyst
neur ol ogi cal conditions, i ncluding epil epsyulsiveT oL
disorder. Although the underlying pathophysiology of these disorders and mechanisms of stirmdeated
neuromodulation are not completely understood, we know that modification of pathological states by D
depends on targeting specific sitesti® complex neuronal circuitry underlying them. Functional imaging
techniques, including functional magnetic resonance imaging (fMRI), Positron Emission Tomography (PE
and SinglePhoton Emission Computed Tomography (SPECT), have emerged as powesfun tinal study of

the DBSinduced changes in neural activity. Implementation of these imaging techniques in the clinical settit
as well as in large animal research, has begun to shed light on the neural networks associated with di
disease states amhich are crucial for the therapeutic effects of DBS. Here, we discuss the results from fMF
studies of DBS effects in large animals and human patients undergoing DBS. We discuss the functic
implications of DBS of the subthalamic nucleus (STN) andwglsb pal | i dus i nternus
disease, and on its effect on thalamocortical basal ganglia circuit. These data provide strong evidence
functional imaging constitutes a powerful platform for mapping disaaseciated brain circuitry and
advancing the clinical efficacy of DBS.

10:3011:30 Keynote Speaker. Closing the translational gap between mutant mouse models and the clinical
reality of psychotic illnessJ. L. Waddington

Closing the translational gap between mutant mouse models antd clinical reality of psychotic illness
John L. Waddington, Molecular and Cellular Therapeutics, Royal College of Surgeons in Ireland, Dublin
Ireland As animal models of psychotic illness become more refined, mutant mouse models have becc
increagngly prominent through their ability to inform on the structural, cellular and behavioural roles of gene
associated with risk for psychosis via the phenotypic consequences of disruption of those genes. °
presentation will consider recent advanceshafteld whereby mutant mouse models seek to reflect increasing
knowledge of psychotic illness, focusing on four main themes: 1. That psychosis is disrespectful
conventional diagnostic boundaries, both clinically and in terms of pathobiology: it exberydsd
schizophrenia to include several diagnostic categories and may be best captured in terms of psychopatholc
dimensions rather than/additional to such categories. 2. That a given risk gene (G) does not operate in isol
but, rather, appears tparticipate in complex interactions with environmental (E) risk factors, i.e. G x E
interactions. 3. That a given risk gene does not operate in isolation but, rather, is likely to participate in comj
epistatic interactions with other risk genes, k. x G i nteractions. 4 . Th a
developmental perturbation(s) over early fetal life, such as minor physical anomalies and craniofac
dysmorphology, can be evaluated mechanistically via mutant mouse models in a manner thapisialbnc
and technically homologous to how they are evaluated clinically. Such studies constitute important step:
closing the translational gap between mutant mouse models and the clinical reality of psychotic illness.
aut hor ' s st uddy ScisnceaFoundaton Ipelara and the Wellcome Trust.
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1:00-2:45 Oral Session 2. Disease

Effects of Antalarmin on hippocampal pCREB expression and characterisation of sociability and social
memory in male rats following global cerebral ischemia Paticia B. de la Tremblaye, Nicolas Narvaez
Linares & Hélene Plamondon, Ph.Changes in emotionality reported following stroke can affect sociability
through distinct changes in brain processes. CRH type 1 receptors (CRHR1) have been implicated in st
behavior via its effects on anxiety. CRHR1 also play a modulatory role on expression of-eAkthhse
elementbinding protein (CREB), an activiigependent gene transcription factor required for the formation of
memory in several hippocampdependent cognite tasks, including social recognition. At present, little is
known about the function of CRHR1 signaling in social interaction and memory, and its physiological role
the modulation of hippocampal pCREB activity following vascular brain injury. Thesgurrent study aims to
characterize the effects of global cerebral ischemia on social behaviour & on pCREB expression in
hippocampus, and to determine effects of an acutesphemic treatment with the CRHR1 antagonist
Antalarmin on these variablesdult male Wistar rats (N =50) were exposed to 10 minute global cerebra
ischemia or sham operation, which was induced b\
saline was icv injected 30 min before 4VO. On the 8th day following repanfusats were subjected to the
Three Chamber Social Approach Test to measure sociability and preference for social novelty. Thirty days ¢
ischemia, the expression of pPCREB was detected by fluorescence immunostaining and analysed using Ime
Our findings support enhanced sociability and preference for social novelty insakited ischemic compared

to sham rats. This appears partly related to changes in anxiety levels, considering that ANT enhanced socia
in sham rats. Interestingly, ANifeaed ischemic rats showed similar behaviour as the sabkagéed sham rats.
We are characterizing the impact of ANT on neuronal preservation, a phenomenon that could contribute
observed effects. Thirty days post ischemia, immunochemical detectionevealglasting and injury
specific increases in pCRE&pressing cells in the CAL region of the hippocampus, a phenomenon that ws
significantly attenuated by ANT treatment. It is unlikely that neuronal expression alone be accountable for s
changes asCAl neurons are most vulnerable to ischemic damage. Conversely, glial cells are known
proliferate after ischemia, also express pCREB and may be involved, a possibility that we are investigating.

Npas4 regulates vulnerability to stress during adolesceac Coutellier, L. Ohio State UniversitySpecific
windows of postnatal brain development are known to be particularly involved in the risk of developing men
illnesses in adulthood. Adolescence is such a window during which environmental stresseclamdpdasting
consequences on social and cognitive functions. In individuals highly vulnerable to stress, relatively m
stressful situation can trigger the onset of psychiatric conditions such as schizophrenia and depression.
mechanisms underlyinguinerability to stress are not well understood. Identifying these mechanisms can he
to understand the etiology of some of the psychiatric conditions triggered by environmental stress. Here
show that the brain specific transcription factor Npas4 cmgddlate vulnerability to stress during adolescence.
We first determined Npas4 expression level in the cortex of C57BI/6 mice at different ages using western k
We observed that Npas4 is highly expressed in the adolescent brain when compared toead®d thien used
Npas4 heterozygotes (HET) and wilgpe (WT) to determine whether low level of Npas4 in the brain during
adolescence affects sensitivity to stress. WT and HET mice were exposed to chronic mild stress du
adolescence (from 4 to 6 weeksdplor kept in standard rearing conditions (control). Prefrecusiex
dependent memory was assessed in adulthood (12 weeks old) using the spontaneous alternation tes
object/context mismatch test. We observed that WT mice were not affected by thie ahfd stress situation
and have normal cognitive function in adulthood. However, adult HET mice exposed to chronic mild stre
during adolescence display severe cognitive deficits, while they have only moderate impairments deficits w
raised in standd conditions. These findings suggest the importance of Npas4 during adolescence, a perioc
high neuronal plasticity and of extreme sensitivity to environmental stimuli. In addition, our preliminar
findings indicate that Npas4 could regulate stresseralnility during adolescence by controlling postnatal
neurogenesis.
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External Auditory Perception and Auditory Hallucinations in Schizophrenia. Toshikazu Ikuta (University

of Mississippi), Pamela DeRosse, Katherine H Karlsgodt, Philip R. Szeszko, AvidiKotra (Zucker Hillside
Hospital) The impact of auditory hallucinations on neural activity during external auditory perception whe
hearing existing sounds is not well understood. While cortical regions important for language have b
implicated duriig auditory hallucinations, subcortical structures that may be affected by illnesses such
schizophrenia have been associated with auditory perception of speech. In particular, the globus pallidus
been shown to be involved in speech articulation (Wisal., 1999). We hypothesized that neural activity in
sub-cortical structures during external auditory perception would be disrupted in patients with audito
hallucinations. More specifically, we tested the perception of subvocal processes (Wisel@93l.when
patients hear a human voice in relation to a-homan voice sound. Sixteen patients diagnosed with
schizophrenia participated in the study. During the fMRI session, auditory stimuli were presentedanare
intervals at times when scamn®ise was absent. Participants listened to auditory stimuli of sine waves (SW
(4kHz-5.5kHz), English words (EW), and acoustically reversed English words (rEW) in a block design fashic
rEW were employed to deliver the sound of a human voice with rainim | i ngui sti c con
auditory hallucination severity was assessed by the auditory hallucination component of the Brief Psychia
Rating Scale (BPRS). We found bilateral activation of the globus pallidus during perception of rEW wh
compared with perception of SW. This activation in left globus pallidus correlated with severity of auditor
hallucinations. EW when compared with rEW did not correlate with auditory hallucination severity. Th
correlation did not appear to be affected by roation type. Our findings suggest that subcortical structures
implicated in schizophrenia are sensitive to the perception of subvocal processes without linguistic eleme
This relationship is affected by severity of auditory hallucinations.

Preclinical evaluation of the fast acting antidepressant potential of dextromethorphan: involvement of
AMPA and sigma receptors Matsumoto, R. and Nguyen, L. West Virginia University, Morgantown,. WV
The ability of subanesthetic doses of ketamine to produce eagidobust antidepressant effects in humans
overcomes a major limitation of current antidepressant medications, namely the delayed onset of therapt
response. However, the widespread use of ketamine remains limited by its adverse effects and abalse pot:
Thus, in the present preclinical study, the etvexcounter antitussive dextromethorphan was investigated as ¢
potential alternative to ketamine due to its overlapping pharmacodynamic properties. In addition, |
involvement of AMPA and sigma receps in the antidepressalite effects of dextromethorphan was
investigated because accumulating evidence suggests that these mechanisms contribute to a fast on
antidepressant efficacy. Administration of dextromethorphan to male, Swiss Websterignifteaatly and
dose dependently reduced immobility time in the forced swim test (P<0.001) and tail suspension test (P<0.C
similar to the positive controls for fast acting and conventional antidepressant effects characterized by ketar
and imipramire. Using the forced swim test, the most validated model for predicting antidepressant efficac
pretreatment of mice with a dose of NBQX (AMPA antagonist) or BD1063 (sigma antagonist) that alone had
significant effects, attenuated the antidepresblatactions of dextromethorphan, confirming the involvement
of both AMPA (P<0.01) and sigma (P<0.05) receptors in these effects. Of note, there was no correlal
between the behaviors of the animals in the forced swim test (or tail suspension test)omitbtdo@ctivity in

an open field, confirming that the antidepresdiat effects of dextromethorphan were independent of
stimulant effects. Although dextrorphan, a major metabolite of dextromethorphan, also reduced immobility ti
in the forced swim tegP<0.005), these effects were not altered by pretreatment with AMPA or sigma recept
antagonists (n.s.). Moreover, addition of the CYP2D6 inhibitor quinidine to dextromethorphan potentiated
antidepressadike effects of dextromethorphan (P<0.005),ievhtogether with the dextrorphan data, indicate
that the antidepressalite effects of dextromethorphan are not dependent on the formation of majo
metabolites. Together, the data show that dextromethorphan exerts antidepiiessdigcts through AMPA

and sigma receptors, and additional studies are warranted to further investigate its fast acting antidepre
potential.
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Beneficial effects of intranasal NPY and HS014 in preventing PTSD related symptomology: Comparative
study. Sabban, E. New York Méchl College, Valhalla, NY, Serova, L. New York Medical College, Laukova,
M, New York Medical College, Alaluf, L., New York Medical Colleg&ingle prolonged stress (SPS) animal
model of PTSD elicits many of the behavioral impairments associated with BT&Bmorbid disorders. We
recently showed that neuropeptide Y (NPY) and melanocortin receptor 4 antagonist (HS014) when delivere
the brain by intranasal infusion shortly before SPS stressors prevented development of several beh:
abnormalities etiited by traumatic stress (Serova et al, 2013, Neurosci. 2363288Behav. Brain Res. 250:
139-147). Both treatments (NPY and HS014 given in 2 doses) had beneficial effects on anxiety index and m
parameters of anxietijke behavior measured on EPMwaeek or more afterwards. However, the effects on
time spent in open and closed arm was more pronounced in rats with HS014. The delkessyvaptoms
(immobility with forced swim) was only reduced with the high dose of HS014 and low dose was ineffectiv
Response to novel stress was estimated by grooming behavior in the EPM, since it can be induced by stres:
is regulated by ACTH. The high, but not low, dose of HS014 reduced duration of a single bout of grooming.
contrast, IN NPY did not alter gnpming behavior on the EPM.  Elevated glucocorticoid receptor (GR) levels
in the hippocampus is proposed to mediate {mmmn changes in PTSD patients. Indeed we found that 7 days
after SPS stressors, GR levels in the ventral hippocampus are elevatedsivessed controls in animals with
IN vehicle, but not NPY. Likewise both concentrations of HS014 prevented the SPS triggered rise in GR in
ventral hippocampus, which may be associated with their effect on anxiety. The effect of IN HS014 on
SPS elicited changes in the HPA axis differed from that of NPY. SPS elicited rise in plasma corticosterone
ACTH were lower after 30 min in rats given IN NPY, compared to vehicle. In contrast, low dose of HS014 c
not alter the rise in corticosteronedathere was a small, but significant, reduction only with the high dose.
Neither dose of HS014 prevented the elevation of plasma ACTH.  Overall, the results reveal difference:
ability of IN NPY, as well as widely divergent doses of MCR4 antagonistnedulate behavioral and
molecular responses to traumatic stress in a PTSD animal model.

Extracellular signal-regulated kinase2 regulates adult functional responsivity to stressful situations
induced by Prozac exposure during adolescencelfiiguez, S. Chfornia State University San Bernardino;
Riggs, L. California State University San Bernardino; Nieto, S. California State University San Bernardin
Dayrit, G. California State University San Bernardino; Warren, B. Florida State University; Nestlerut Mo
Sinai School of Medicine; BolafigSuzman, C. Florida State Universityfhe neurobiological mechanism(s)
underlying the enduring consequences of antidepressant exposure during adolescence are poorly under
Here, we assessed the letegm effects bexposure to fluoxetine (FLX), a selective serotonin reuptake inhibitor,
during adolescence on behavioral reactivity to emegiaiting stimuli. We administered FLX (10 mg/kg,
twice daily, for 15 days) to male adolescent C57BL/6 mice (postnatal day3J®B®9), and assessed their
reactivity to the social defeat, forced swim test, and elevateehpdze procedures, 21 days after treatment. We
also examined the effects of FLX treatment on the expression of extracellulasrsmmated kinase 1/2 (ERK)
ard related signaling within the ventral tegmental area (VTA) of adolescent mice and Speageg (PD35

49) rats. Exposure to FLX during adolescence induced a-sagistant/resilient phenotype as measured in the
social defeat and forced swim test, alomth enhanced sensitivity to the anxieglyciting environment of the
elevated plusnaze in adulthood. This paradoxical behavioral phenotype was accompanied by decrease:
ERK2 mRNA and protein phosphorylation within the VTA, while stress alone resultegposite effects.
Pharmacological (U0126) inhibition, as well as vimediated downregulation of ERK2 activity within the
VTA, mimicked the behavioral profiles observed after juvenile FLX treatment. These findings suggest that F
exposure during addadeence results in loAgsting decreases in sensitivity to stress, along with increasec
sensitivity to anxiogenic stimuli, and that this complex behavioral profile may be mediated by adaptations
ERK signaling within the VTA. Together, our results furtlielineate the role VTARK signaling plays in
regulating mooédelated behaviors across the lifespan.
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Widespr e ad ¢ éERD compahyinglvisual oddball target stimuli is frequency but normodality
specific Weiwei Peng and Yong Hu, Department of Orthopaedics and Traumatology, The University of Hot
Kong, Hong Kong, China;Objective: Previous findings hag&own that alpha even¢lated desynchronization

( dERD) is associated with reaction to visual stimuli in oddball paradigm, as a reflection of attention allocati
and memory updating. This study tested the hypotheses that it reflects a modality agdémciyespecific
mechanism. Methods: EEG recordings (64 channels) were performed on 18 healthy subjects during vis
auditory, somatosensory, and pain oddball paradigms- bow highf r e quency o r hyt hms
individual basis, and their saigs were estimated by low resolution brain electromagnetic tomograph
( L ORE T-ERD, sewed as an index of cortical activation, was computed on the cortical voxel level al
compared across the conditions (target vs.-taoget), alpha subands (lower vshigher frequency), and
modal i ties (visual, auditory, s omat os eBRB wasymainlya n
generated from occipital cortex for both target and-tamget conditions. Its magnitude was enhanced across
widespread cdical regions (e.g., bilateral occipital, parietal, and frontal areas) in the target condition and w
greater in high f r-ERDuddferenge betwedn danget and Rdargetadnditypns was not
higher in visual than that in other controlo d al i t i es . Conc !l us i-BRD seflectsHu r
attention processes underlying reaction to oddball target stimuli regardless stimulus modality.

1:00-2:45 Oral Session 3: Mechanisms

Insular activation during reward anticipation reflects duration of illness in abstinent pathological
gamblers. Tsurumi, K. Department of Psychiatry, Graduate School of Medicine, Kyoto University; Kawada, |
Department of Psychiatry, Graduate School of Medicine, Kyoto University; Yokoyama, N. Department
Psychiatry, Graduate School of Medicine, Kyoto University; Murai, T. Department of Psychiatry, Graduat
School of Medicine, Kyoto University; Takahashi, H. Department of Psychiatry, Graduate School of Medicir
Kyoto University Introduction: Pathological gabling (PG) is a chronic mental disorder. PG patients cannot
stop gambling behavior despite negative consequences. Accumulative evidence suggests that PG has
similarities with substance use disorders. However, progression of substance use disdmi@ang iso be
affected by drugs of abuse, while how PG develops remains unclear. In addition, although being abstinent 1
drug of abuse partly recover altered brain structure in substance abusers, how abstinence from gam
behavior affect neural subate in PG patients. Methods: Tweittyee PG and 27 age and gender matched
healthy controls (HC) were studied. Using fMRI, brain activations during reward anticipation was measulr
with monetary incentive delay task. Results: During reward anticipaB@,showed decreased activity
compared with HC in broad range of reward system, including insula, and cingulate cortex. In PG patrticipa
activation in the left insula was negatively correlated with duration of illness, and activation in the left insL
showed modest positive correlation with duration of abstinence. Conclusion: During reward anticipation, |
longer the duration of iliness of PG was, the less the PG patients showed left insula activation, in addition,
longer the abstinence from ganmgl behavior, the more the PG patients showed left anaativation. Our
findings suggest that activation in the insula during reward anticipation may serve as a marker of progres
and recovery of PG.

Neural correlates of social interaction during exposure to an acute stressor. companion identity matters
Weinstein, T.A.R. California National Primate Research Center, University of California, Davis; Cherry, S.|
Center for Molecular & Genomic Imaging, University of California, Davis; Bales, K.L. California National
Primate Research Center & Department sfdPology, University of California, Davis Countless studies
identify social support as critical in protecting against the deleterious mental and physical health conseque
of acute and chronic stress, yet it is unclear which types of social relap®rasle most beneficial or which
neurobiological mechanisms are involved. We examined neural responses to an acute stressor, separatior
the natal group, in six-gearold rhesus macaques (Macaca mulatta) using positron emission tomography (PE
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Prior to separation, we conducted 15-temute observations per subject to measure affiliative preferences (i.e
friendships). During separation, subjects were either housed alone, with access to a familiar (but not prefel
peer from the natal group throughgrate, or with access to a friend through a grate. Subjects experienced ea
housing condition in a randomly predetermined, counterbalanced order. Twenty four hours after separat
subjects were injected with 1 mCi/kg-[IB]-fluorodeoxyglucose, and ¢n were videotaped for a -30inute
conscious uptake period to record social interactions with the companion. Immediately afterward, subjects v
anesthetized and scanned using a microPET P4 primate scanner. PET dataregigered with structural
magretic resonance images. Preliminary analysis revealed greater glucose uptake in the nucleus accumbe
the “familiar peer” condition as compared to th
addition, nucleus accumbens activity signifitgrpositively correlated with the total time the familiar peer
spent in proximity to the grate during the uptake period, as well as the amount of time that the subject
familiar peer simultaneously spent i 83, pr=dAdX4).Mio t vy
interactions between the subject and friend significantly correlated with nucleus accumbens activity.
nucleus accumbens contains a high density of dopaminergic neurons and responds particularly to unantici
reward. Our resultsuggest that interacting with the familiar peer may have been unexpectedly rewarding
compared to interacting with the friend, whose social support in a stressful context might have been anticipe
and a therefore less potent stimulator of the neun@lits mediating reward.

Lesions of the basolateral amygdala induce elevated rigkking in rats. Orsini, CA; Trotta, R.; Bizon, J.L.;
Setlow, B.; University of Florida Each day, individuals are faced with decisions that require choices amon
options with potentially adverse consequences. Although most individuals are able to effectively balan
rewards and risks so as to make adaptive choices, certain psychiatric conditions like addiction can contribu
biased choice towards overly risky optionsieTcurrent study focused on elucidating the neural basis of risky
decisionmaking with the long term goal of understanding how this circuitry can become altered by psychiat
disease. The role of the basolateral amygdala (BLA) in some forms of dewigiorg is relatively wel
established, but its specific role in integrating reward andreigited information during decisianaking is

less clear. To this end, we assessed the effects of neurotoxic BLA lesions in a rat model of risky decis
making [theRisky DecisioaMa ki ng Task ( RDT) ], in which rats cl
and a | arge, “risky” food reward that i s accomp:
Rats (n=33) were trained in the RDT and then recedibetr neurotoxic or sham BLA lesions. Rats were then
re-tested on the RDT. Before surgery, there were no differences between sham and lesion groups in choi
the large, risky reward. After surgery, lesioned rats displayed significantly greater ohdiwe large, risky
reward relative to sham rats (increased-tatng). When reward magnitudes in the RDT were equated (suct
that rats chose between a small, safe and a small, risky reward), both groups shifted their choice to the
shockassociatedieer , i ndi cating that BLA | esions did not
given i.p. injections of amphetamine and tested on the RDT. Amphetamine reduedlingk irrespective of
lesion condition. Finally, rats were tested for daeinforced lever pressing on various fixed ratio schedules.
There were no significant differences between the 2 groups in their lever pressing, indicating that elevated |
taking in lesioned rats was not due to an increase in food motivation. Togh#ser findings show that the
BLA is crucial for integrating reward and risklated information to guide adaptive choice behavior in response
to risk of adverse consequences. This shift in-tagkng cannot be accounted for by impaired responsivity to
punishment, as both systemic amphetamine and a reduction in the risky reward magnitude decrdakeudrisk

Effect of |-glutamate application in the gut and preoptic area on thermoregulation in rats Trina Sengupta,
Ashok Kumar Jaryal, Hruda Nanda MakjcAll India Institute al Sciences, New DelhAims: L-glutamate is
an excitatory neurotransmitter and a constituent of dietary protein. Thermography in rats after intragas
administration ofdglutamate led to brown adipose tissue (BAT) thermogeiadsmgwith activation of preoptic
area (POA) as revealed from fMRI studies. POA is important for thermoregulation which has glutamater
receptors. There are studies in anesthetized rats showing varying temperature changes after intrapre
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microinjectian of I-glutamate. However changes in body, brain and BAT temperature (Tb, Tbr and TBAT) i
unrestrained rats after intrapreoptic and intragastric administratioiglofamate is lacking. Methods: Study
was divided into two groups. Tbr, TBAT was recorddthva K-type thermocouple placed near hypothalamus
and BAT respectively and Tbh was recorded by a peritoneal transmitter. 20 rats of 1stgroup were divided
two subgroups. Group la rats were microinjected with kynunerate (KYNA, 0.11nM) followedghydmate
(0.14nM) via a implanted guide cannula at the POA and the group Ib was microinjecteehluiimate. In
group Il effect of intragastric administration of glutamate (0.12mM) and NaCl (0.12mM) on temperature in :
rats was performed. Temperature wasorded for 6 h. Results: Lo#lgsting increase in temperature by |
glutamate microinjection in the POA was attenuated by KYNA injection priordluthmate. Short but
instantaneous rise in TBAT along with slow rise in Tb and Tbhr was observed hgltitarhate administered
rats; while no increase was observed after NaCl administration. Conclusion: Preoptic ionotropic glutamate
receptors induce hyperthermia and dietagiutamate leads to BAT thermogenesis.

Enhanced performance in GIuAl knockout maise in the 5CSRTT. Tomasz Schneider, David Bannerman,
Nuffield Department of Clinical Neurosciences, University of Oxford, JR Hospital, Oxford OX3 9Dthe
absence of subunr#pecific pharmacological tools, insight into the contribution of specifitPA receptor
subunits to various behavioral processes has come from studies of mutant mice with targeted subunit dele

Gl uAl *“knockout’ ( KO) mi ce have impaired synapt
abnormalities relevant techizophrenia (e.g., noveltgduced hyperactivity, impaired prepulse inhibition) and
depression (e.g., behavior al ‘“despair’ after re

impaired spatial working/sheterm memory, but intact assotiee, longterm spatial reference memory
suggesting a deficit in sheteérm habituation. Here we present the results of #B&iGice Serial Reaction Time
Task (5CSRTT) performance in two different cohorts of GIuA1 KO mice. Training begun with resporese hol

illuminated for 16 (stimulus duration, SD), followed by the introduction of progressively more demanding tas

parameters down to 0.5 s SD. GIuA1 KO mice showed overall better performance in this test with sma
number of omissions, higher numberrefvards earned, and better accuracy; however, KO mice displayed
very specific pattern of task acquisition. GIuA1 mice showed more anticipations (increased impulsivity) duri
initial training (16 s SD) and when the task demands increased (transitionlfton0.5 s SD) and they
responded more in total due to increased number of correct responses. This was not mediated by hyperac
as the latencies to correct/incorrect responses and to magazine did not differ between the groups. GIluAl
mice also shoed a better reacquisition of the task after cessation of training, but similar to control mice drop
performance under pifeeding condition and after introduction of a distractor (flashing light) used to
manipulate motivation and attentional span, regpely. We suggest that a deficit in shtetm habituation that

we previously reported in GIuA1 KO mice might be responsible for their better performance i€ 8RTT;
however, this ‘“sticky attention ma yo eatihcsiom of ldraigy e
seeking or neanylonger relevant conditioned reinforcement, both of which were reported in GIuA1 KO mice
previously. Although these mice, like any other single mutant line, are unlikely to model the entire disease, t
may provide aiseful tool for studying the role of GIuAl in the pathophysiology of major psychotic iliness.

Eating, drinking and sleeping: the role of 5HT1A receptor in the serotoninmediated dipsogenic and
hypnogenic responses in pigeons (Columba livia)Dos SantosTS. Department of Physiological Sciences,
CCB, Federal University of Santa Catarina, 88980, Florianopolis SC, Brazil. Krueger, J. Department of
Physiological Sciences, CCB, Federal University of Santa Catarina, -®@40Florianépolis SC, Brazil.
Melleu, FF. Department of Physiological Sciences, CCB, Federal University of Santa Catarina9@8040
Floriandpolis SC, Brazil. Poli, A. Department of Pharmacological Sciences, CCB, Federal University of Sal
Catarina, 8804®00, Florianopolis SC, BraziHerold, C. C. & O. Voginstitute for Brain Research, Heinrich
HeineUniversity,40225, Dusseldorf, Germany. Gunturkin, O. Institute for Cognitive Neuroscience, Faculty
Psychology, RuhUniversity, Bochum, 44780, Bochum, Germany. Maieio, J. Departent of
Physiological Sciences, CCB, Federal University of Santa Catarina, -®@40Florianépolis SC, Brazil.
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Institute of Biomedical Engineering, EELTC, Federal University of Santa Catarina, 88900 Floriandpolis

SC, Brazil Introduction: serotonerg circuits inhibit ingestive and sleep behaviors both in mammals and birds
Intracerebroventricular (ICV) serotonin-EbI') injection in pigeons, however, increases water intake and sleep
5-HT1A receptor (BHT1AR) activation causes similar responses. Hmvethe 3HT1AR can act as auto as
well as heteroreceptor, and produces different effects based on its location. Therefore, this study investig
the role of BHT1AR on dipsogenic and hypnogenigHd-mediated responses. Methods: adult naive pigeons
(both sex, 406650g) were injected ICV with-BIT (150 nmol), 8OH-DPAT (DPAT, 30 nmol), 20 min. after
pretreatment with WAY100635 (WAY,-BT1A auto/heteroreceptor antag., N: 8) or MM77 (heteroreceptor
antag., N: 8). Behavioral analysis were took during one aod the food and water intake was evaluated at the
end of this period. Additional 12 pigeons received bilateral ICV injection of the serotonergic neurotexin 5,
Dihydroxytryptamine (5,7-DHT, 200pg/injection; N:6) or vehicle (N:6). Past 12 days tests SitiT or DPAT
started. The animals were Killed 28 days after the surgery and the hypothalamic level$ ofeébe analyzed.
Another 2 groups of 5;DHT (N: 6) or vehicle (N:6) injected pigeons were perfused on the 12th day to verify
5,7-DHT effects on EHT neurons. Additionally, we evaluated Fos protein expression in hypothalamic nucle
with high density of binding sites to the radioligand [SHDBI-DPAT, after ICV injection of BHT (N:5),
DPAT (N:5) or vehicle (N:5). 90 min. later, the animals were pedus®d hypothalamic sections reacted to
detect Fos protein. Results: bottH3 and DPAT increased drinking and sleep. These effects were partially o
totally inhibited by the antagonists. )HT decreased-BIT levels and serotonergic neurons density, h@arev
did not affect the treatmemiediated behavioral changes. The treatments also increased Fos protein activat
in hypothalamic regions with highl3T1A receptors density that seem to be involved with food, body fluid and
sleep regulation. Conclusioré behavioral responses evoked kHy'bseem to be mediated by botiHF 1AR.

The heteroreceptors are probably situated on key hypothalamic regions involved with ingestive and sleep/v
cycle regulation in birds. Our results also indicate small differeina® neuronal activity evoked byHbT and
DPAT suggesting that other serotonergic receptors also contribute toHfer&de on ingestive and sleep
control. Support: CNPq

Lesions of Area 8 impair visual conditional selection but not monitoring in workiy memory. Michael
Petrides, Montreal Neurological Institute, McGill University, 3801 University Street, Montreal, Quebec H3,
2B4, Canadaln the primate brain, the posterior part of the lateral frontal cortex consists of the agranular mo
and premotorcortex. Anterior to this agranular premotoptor cortical region lies the enormously expanded
lateral prefrontal cortex. The posterior part of the lateral prefrontal cortex that lies immediately in front of t
premotor region is area 8, a highly granydaefrontal area that has been shown to be critical for attentional
control and for the selection of visual and auditory stimuli in the environment based on conditioaalriiles.

In the present study, monkeys with lesions to area 8 were tested antarimg working memory task in which
they were required to track (monitor) their own choices from a display of three objects. The latter task is knc
to be sensitive to lesions of the rddrsolateral prefrontal cortex (areas 46 and 9/46). The monkéysneia 8
lesions were not impaired in performing the monitoring working memory task, although they were sever
impaired in learning visual conditional associative tasks in which they were required to select one of t
objects depending on the visualtmgtion cue that was presented. These findings add further support to th
functional dissociation that exists between the posterior dorsolateral prefrontal region (area 8) that is involve
the selection of objects in the environment based on learred amd the more anteriorly located mid
dorsolateral prefrontal cortex (areas 46 and 9/46) that is critical for the monitoring of information in workir
memory. The posterior dorsolateral area 8 receives input from visual and auditory sensory ass@aatama

is in a position to regulate attentional focus within these areas via long efferent axons. These anaton
connections are probably the basis of a frontal system for regulating the attentional selection of objects in
environment. By contrasthe middorsolateral prefrontal region which is linked to posterior cingulate and
retrosplenial cortex is in a position to track information in working memory.
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3:30-5:30 Symposia: Neural mechanism of regulation and disruption of motivational behaviors.
Chairs: Hidehiko Takahashi, Christelle Baunez

Ventral Striatal Contributions to Performance Under Pressure Vikram S. Chib Department of
Biomedical Engineering, Johns Hopkins School of Medicine; Kennedy Krieger Inslitigevidely assumed

that largg f i nanci al i ncentives wil/l increase a worl
behavioral performance. However, recent behavioral experiments suggest a more idiosyncratic inter
between incentives and performance: when executingskille as ks, an i ndividual s

level of incentive increases only up to a point, after which greater incentives paradoxically decres
performance. Despite the ubiquity of performabesed incentive schemes, the neural and psyclealogi
underpinnings of the relationship between incentives and performance are not well understood. In this talk |
present functional brain imaging data that was obtained while subjects performed a skilled motor task
varying levels of monetary incame. We found that ventral striatal signals during the motor task were
predictive of subjects’ performance decrements
subjects’ preferences for avoidi nrp (i.6.,0lacss &versiord was C
predictive of striatal responses and behavioral decrements. These results are indicative of a neural mech:
underlying ‘choking’ when the stakes are high: t
at the time of task performance, and the severity of this loss aversion induces performance decrements. Fir
I wi || show how accounting for a subject’”s | oss
performance decrements for large inceedivThese findings illustrate how the field of neuroeconomics can
inform neuropsychological and economic theories, and have practical applications for the improvement
performance and productivity in daily life.
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Molecular neuroimaging on risk assesmentBeyond dopamine Hidehiko Takahashi, Kyoto University
Graduate School of Medicine, Japd@wer the last decade, an interdisciplinary field of research, known as
neuroeconomics, has begun to flourish. Neuroeconomics represents the integration of ecamodmics
neuroscience, and explores patterns of decigiaking by adopting neuroimaging methods, including
functional magnetic resonance imaging (fMRI) and electroencephalography (EEG). A primary goal
neuroeconomics research is to reveal the neural basis©i r r a & imo h a @etiscobniaking, and the
role of reward system (e.g. striatum, dopamine). A subsequent research question involves exploring
modulatory role of neurotransmission in these central processes. | will talk about our posissiarestudies
(PET) and pharmacol ogi cal studies i nves tmalgng tinden g
risks beyond dopamine.

The monoamine system in monetary incentives Makiko Yamada Dopamine and norepinephrine are
monoamine aurotransmitters, which have been implicated in the regulation of motivational behaviour fc
efficient decisioamaking. In order to clarify the association between these neurotransmitters and neu
responses to decision process, we measured brain adiwilyg a monetary incentive delay task using
functional magnetic resonance imaging, and dopamine D2 receptors and norepinephrine transporter
positron emission tomography with [11C]raclopride and (§18FJFMeNERD2. The role of monoamine
system irmonetary incentives is discussed.

The role of the subthalamic nucleus in impulse control disorders Christelle Baunez, Institut de
Neurosciences de la Timone, UMR7289, CNRS & -Marseille University, Marseille, France The
subthalamic nucleus (STN)isnown f or iits involvement in neurol c
as it is the target for deep brain stimulation (DBS) in this disease. The involvement of STN-nmtaoon
processes has also been demonstrated and led to target it foatimerteof obsessive compulsive disorders. In
this context, we have previously shown that STN is a major component of a network controlling inhibito
processes. We have assessed the effects of STN lesions or DBS in decision making, in gambling, but al
another disease related to loss of impulse control : addiction. We suggest STN to be an appropriate targe
application of DBS as a treatment for addiction.

3:305:30 Symposia: Scents that matteri from olfactory stimuli to genes, behaviors and beyaih
Chairs: M Fendt, Y. Kiyokawa

A juvenile mouse pheromone controls adult social behavior Liberles, S. Harvard Medical SchoolThe
mouse olfactory system provides a powerful model for understanding innate behavior. Mouse pheromones
chemical signig that provide social information about sex, status, and age, and evoke complex behavioral :
endocrine responses in other individuals of the same speciesl. Olfactory cues, including pheromones
predator odors, can elicit or inhibit sex, aggressiear,fand parental care. However, little is understood about
how particular odors and pheromones are processed by neural circuits to cause specific behavioral respc
We recently identified a novel pheromone produced in the tears of young, juvenil@+8ieeeeks of age) that
functions to inhibit sexual responses in adult animals2. This pheromone, exocrinsegeagithg peptide 22
(ESP22), activates highly tuned sensory neurons in the vomeronasal organ (VNO), and a neural pathway
involves the medil amygdala. Knockout mice that lack VNO function fail to respond to ESP22, and displa
increased sexual behavior towards prepubescent animals. Understanding the neurons responsive to ESP22
periphery and brain, and how these differ in form and fandtom other neurons in the vomeronasal pathway
that respond to sex pheromones and predator odors, will provide a foundation for dissecting molec
mechanisms underlying oddriven behaviors.1 Liberles, S. D. Mammalian pheromones. Annu Rev Physiol
76, 152175, (2014). 2 Ferrero, D. M. et @.juvenile mouse pheromone inhibits sexual behaviour through the
vomeronasal system. Nature 502, 3@, (2013).
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An alarm pheromone in rats Kiyokawa, Y. Laboratory of Veterinary Ethology, The University okyo;
Inagaki, H. Laboratory of Veterinary Ethology, The University of Tokyo; Takeuchi, Y. Laboratory of
Veterinary Ethology, The University of Tokyo; Mori, Y. Laboratory of Veterinary Ethology, The University of
Tokyo. Animals release specific biochemisallhen exposed to stresses, possibly to warn or alarm the nearb
conspecifics; some of these biochemicals are called an alarm pheromone. In this study, we assessed an
pheromone in the male rats. Two pheromdoaor male rats were placed in a box aete exposed to foot
shocks, after which they were removed and a pheromremigient male rat replaced them in the box.
Pheromongecipient male rats showed a significant rise in their body temperature. This finding suggests tl
the pheromonelonor rats eleased an alarm pheromone on receiving foot shocks. Subsequently, we found tt
the alarm pheromone was released from the perianal region of the pherdomoneats. We established a
technique to trap the released pheromone in water and measure the effggheromone exposure on
pheromoneecipient rats in diverse experimental models by placing filter papers soaked with pheromor
containing water. The presence of the alarm pheromone increased the anxiety level in pheroipiené rats
through the voraronasal system, resulting in an increased body temperature in their home cage, increa
defensive and risk assessment behaviors in a modifiedfmgberiest, deteriorated male sexual behavior, and
enhanced acoustic startle reflex (ASR). Because thenglaeromone was found to be volatile, we collected
and fractionated all the volatile chemicals released from the perianal region of phegononerats.
Considering the fractions positive for pheromone activity when they enhanced the ASR, we successi\
fractionated the positive fractions until they yielded two candidate pheromone molecules. When the rats w
exposed to a mixture of and individually to the two molecules, only their mixture enhanced the ASR. Therefc
we deduced that the binary mixtuenstituted an alarm pheromone in the male rats.

Detection and internal representation of Mup proteins and other predatorderived odors by the
vomeronasal system in mice Papes, F. State University of Campinas; Carvalho, V. State University of
Campinas; Mkahara, T. State University of Campinas; Souza, M. State University of Campimaservous
system is able to detect, internally represent and process sensory information to generate appropriate behe
In mammals, the olfactory sensory system i<iEdeed in the detection of chemical cues, some of which can
induce adaptive behaviors critical for the survival of the individual and the species, such as fear, aggressior
mating. However, little is known about the molecular nature of most behadioscing odors, the sensing
olfactory receptors, and the neural processing circuitries to generate appropriate behavioral and endo
responses. Here, we will present the characterization of several prédat@d odors, including Mup proteins,
and thé detecting neurons in the vomeronasal organ of mice. We will also present data on the representatio
such stimuli in the olfactory bulb, the first processing station of olfactory information in the brain.

Neural correlates of carnivore urineinduced fear. Fendt, M. Institute for Pharmacology and Toxicology &
Center for Behavioral Brain Sciences, Oitmm-GuerickeUniversity, Magdeburg, Germany; Wernecke, K.
Institute for Pharmacology and Toxicology & Center for Behavioral Brain Sciences\v@HBueicke-
University, Magdeburg, Germany; Vincenz, D. Leibniz Institute for Neurobiology & Center for Behaviora
Brain Sciences, Ottgon-GuerickeUniversity, Magdeburg, Germany; Storsberg, S. Institute for Anatomy &
Center for Behavioral Brain Sciences, O#m-GuerickeUniversity, Magdeburg, Germany; D'Hanis, W.
Institute for Anatomy & Center for Behavioral Brain Sciences, -@tie-GuerickeUniversity, Magdeburg,
Germany; Goldschmidt, J. Leibniz Institute for Neurobiology & Center for Behavioral Brain 8sje@tie
von-GuerickeUniversity, Magdeburg, GermanyDefensive behavior induced by exposure to carnivore odor is
a welkknown paradigm to study innate fear behavior in rodents. In our studies, we are using urine sample
carnivores or phenylethylamie (PEA), a molecule enriched in carnivore urine, to induce avoidance and risk
assessment behavior in Spradpevley rats. PEA is selectively detected by the olfactory receptor TAAR4
(traceamine associated receptor, subtype 4) and is required for fullaana® behavior against carnivore urine.
Using in vivo singlephoton emission computed tomography (SPECT) imaging of regional cerebral blood flov
we identified several brain regions which are activated or inhibited by exposure to carnivore urine. T
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includes parts of the cingulate cortex, piriform cortex, habenula, interpeduncular nucleus, posterior cort
amygdala, periaqueductal gray, and raphe nucleus. To study the behavioral relevance of these brain aree
started to temporally inactivate them llogal muscimol injections. Such injections into the posterior amygdala,
for example, blocked avoidance behavior against carnivore urine. Further studies are focused on how
identified brain areas are connected to each other and how they interact.
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Devel opment of tolerance to ethanol and pent
(mHEP) rat allowed to freely consume solutions of ethanol B. A. McMillen, S. N. Barry, Z. A.
Cormier, S. L. Hendricks, E. N. Shirley aHd L. Williams Department of Pharmacology & Toxicology,
Brody School of Medicine at East Carolina University, Greenville, NC 27834.UB#e mHEP rat
consumes large quantities of solutions of ethanol in a volitional drinking model. The consumato
period occurs for about 4 hrs after lightsit. When adapted to a twmur presentation of ethanol
solutions, most of the rats obtained BACs greater than 0.08 g/dL (Myers et al, Alcohol 16:343, 199
Yet, it is difficult to demonstrate that with volitionalrgumption of ethanol that these rats or other high
drinking lines develop adaptive changes and exhibit tolerance. As a further test, mHEP rats from
F35 and F37 generations were screened indayOstepup procedure of 3% to 30% v/v ethanol vs. tap
water and then allowed to consume their preferred concentration of ethanol solution or water only a
control. The rats were trained to walk on a rotating rod (12 revs/min) for 60 sec. After at least tv
weeks of free drinking (Ethantdeated and pentolatal-treated rats consumed 5.94+0.70 and
6.01+0.72 g/kg/day during the 3 days prior to testing), either 1.5 g/kg ethanol, 2.0 g/kg ethanol or
mg/kg pentobarbital were injected i.p. and at 15 min intervals the rats were placed on the Rotorod
rectal temperature recorded. After 1.5 g/kg of ethanol, the ethdnmting rats exhibited a small
decrease in ability to walk the Rotorod at 15 min and then returned to baseline of 60 sec for all rats.
control rats exhibited a greater decline in timettom Rotorod at 15 min (10 sec vs. 37 sec). All of the
rats were severely impaired 15 min after the 2.0 g/kg dose and showed similar recovery over 60 n
The dose of 15 mg/kg pentobarbital produced a similar pattern in both groups of rats with a sev
deficit at 15 min. The 1.5 g/kg dose of ethanol did not alter the rectal temperature and there was a sl
rise after pentobarbital of the drinking animals, but the waéy controls exhibited a 1.0° C decrease
in temperature from 30 min to 60 min and.&° drop after pentobarbital. The 2.0 g/kg ethanol dose
produced a 1.0° to 1.8° drop in body temperature in all rats by 30 min. These data suggest a si
degree of tolerance to ethanol had developed due to the consumption of ethanol. In 24 hrcagess
the rat will have a high BAC during the dark period, but will not have a measurable BAC by noc
(Strickland & Wooles, Alcohol 6:109, 1989). This episodic pattern may limit the development o
tolerance due to the low BACs during the lights peria. (SLH participated in the High School
Medicine Research Program)

Early methylphenidate exposure alters morphinemediated antinociception in neonatal 8OHDA
lesioned female rats Kaplan, Graham J, Valentine, Joseph M, Celmer, Jennifer, Crawford, €yxthi
California State University, San BernardinBreclinical data show that treatment with methylphenidate
(MPH) during the preweanling period can increase drug intake and alter opioid receptor sensitivity. T
relevance of these changes after early M#dosure to humans treated for ADHD is unclear as these
rodents studies were done in “normal?’” subj ec
indicates that a deficit in cortical and striatal dopamine system functioning may be responsible for 1
primary symptoms of this disorder. It is possible that this underlying dysregulation in dopaminerg
functioning may cause MPH to have substantially different effects in ADHD patients, when compared
control subjects. Thus, MPH may restore the dopargic system to normalcy without causing
additional alterations in neuronal functioning. To test hypothesis, we used an animal model of ADH
the neonatal Bydroxydopamine (@®HDA) brain lesion and assessed the effects of morphine on
nociception in adti rats preexposed to MPH. Male and female rats were lesioned wBA on
postnatal day (PD) 3 and given MPH (0, 2, or 5 mg/kg, ip) for 10 consecutive days starting on PD
Locomotor activity was assessed during the MPH administration period domile¢ if the 60OHDA
lesion produced the hyperactive ADHD phenotype. On PD 60, morpidoeed antinociception was
assessed using a téitk apparatus. Rats were given three baseline trials followed by an injection o
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morphine (0, 2.5, 5, 10, or 20 kg, sc). Rats were then tested three additional times withrair20
intertrial interval. Rats in the lesioned group treated with saline displayed greater amounts of locomc
activity than similarly treated controls on the first day of MPH treatmentiesidned rats had greater
levels of locomotor activity regardless of MPH treatment over the entire MPH exposure period. /
expected, morphine increased itk latencies however this effect varied according to sex, lesion, and
pretreatment condition.Specifically, female rats had significantly greater baselin€flichl latencies
than similarly treated male rats. Overall, pretreatment with MPH (5 mg/kg) decreaskcktktencies.
However, in female lesioned rats, treatment with MPH (5 mgtkgyeased taiflick latencies. These
data suggest that MPH has the ability to alter opioid receptor sensitivity in an AikéiDervous
system and could potentially alter the letegm drug use liability in children treated with MPH.

Dietary Supplementati ons as neuroprotective therapies i
in mice. Islam Zaki, Mohamed Salama, Mohamedgdamal, Yassmin Youssef, Hoda-Ghmal,
Hadeer Osama, Mohamed Sobh, Affiliation: Medical Experimental Research Center (MWERE)uwa
University. Parkinson disease (PD) is one of most common neurodegenerative disorder characterizec
dopaminergic neuronal cell loss in the substantia nigra pars compacta (SNc). The etiopathoge
mechanisms of PD include inflammation, oxidative strap®ptosis and aberrant cell cycle activation.
A long history of PD therapies, all of them consider symptomatic with no actual effects on pathologic
progression. Rotenone is a naturally occurring pesticide and mitochondrial complex | inhibitor. Chror
systemic exposure to rotenone reproduces many features of PD. Ginkgo leaf extract has shi
beneficial effects in treating neurodegenerative diseases like Alzheimer's, cardiovascular disea
cancer, stress, memory loss, tinnitus, and geriatric compldikeé vertigo, ageelated macular
degeneration, and psychiatric disorders like schizophrenia. These multifaceted activities of the Ginl
leaf extract may work through various mechanisms of action. The suggested mechanisms of the Gin
leaf extract arets antioxidant effect, anplatelet activating factor (AnPAF) activity for cardio and
cerebr al vascul ar diseases, i nhibition of be
progression, and decreased expression of peripheral benzodeawmeceptor. The aim of this work was
to test the protective effects of Ginkgo leaf extract, on rotenone model of PD in mice. Materials a
Method: C57BL/6 mice, weighing about 25 grams were divided into 3 equal groups and received
following for 35 days. Group (1): received daily intraperitoneal injections of 0.5% carboxymethy
cellulose (CMC) 3mL/Kg. Group (2): received rotenone suspended in 0.5% CMC intraperitoneally a
dose of 3 mg/kg, daily. Group (3): received the same rotenone regimemaily oral Ginkgo leaf
extract at a dose of 100 mg/kg. Then they were evaluated regarding locomotors disturbance on day
and 35 then sacrificed at the end of treatment period where brains were subjected
immunohistochemistry for anti TH. ResulPreliminary results showed behavioral improvement,
suggesting putative role for Ginkgo leaf extract, this data, however, will be confirmed by postmorte
tissue analysis immunohistochemical results (ongoing).

Parental Behavior and the Stress Response iNew World Monkeys: A comparative Approach

Kirk, E.1; Eckles, M. 1; Landis, T. 1; Evans, S. 2,3; Lambert, K.G. 1; Bardi, M. 1 Dept. of Psycholog)
RandolphMacon College, Ashland VA USA 230051; DuMond Conservancy, Miami, FL2 and Florida
International Unversity, Miami, FL3 New World monkeys are the only nhonhuman primates in which
several species are characterized by an extensive involvement of fathers in the care of offspr
Variation in female reproductive rates, as well as the paternal investntentad@ mating effort, have
been suggested as possible explanations for these differences (Ross & MacLarnon, 2000). |
investigated are the proximate benefits of panefaint interactions, such as the effect of parental care
on the stress response. I fbresent study we compared two New World monkey species with differen
mating systems: owl monkeys (Aotus spp.), in which males and females form mating pairs and fath
display continuous care for infants; and squirrel monkeys (Saimiri boliviensis @esusg), a
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comparable sized species where males are not involved in the care for offspring. The main hypoth
was that the stress response of individuals engaging in parental care should be blunted across sg
irrespectively of their sex and mating ®m®. Excreted metabolites for cortisol and
dehydroepiandrosterone (DHEA) were collected in 11 pairs of owl monkeys (5 with reproductiv
experience, 6 without) and on 12 squirrel monkeys females (6 mother and 8 adult with no offsprin
Results indicated #t experienced owl monkeys pairs had significantly higher DHEA / cortisol ratios
following exposure to a moderate stressor (training session and novel objects introduction). In squi
monkeys, results revealed that maternal females not only exhibitezlanergy conserving behaviors
than nomrmaternal females, but also had a higher DHEA/cortisol ratio, indicating once again high
stress resilience. In sum, this research suggests that, in hmdhebial and urparental species, parental
experience is tated adaptive modifications in resilience.  Corroborating previous researcl
demonstrating adaptive modifications in emotional responses in reproductively experienced rodents,
current results extend these findings to New World monkey species witledtffaating systems.

82.Serotonin in the Ventral Hippocampus Modulates AnxietyLike Behavior During Amphetamine
Withdrawal . Jamie L. Scholll, Wenyu Tul, Ashley Cookl, Mackenzie Mearsl, Michael J. Wattl
Kenneth J. Renner2 & Gina L. Forsterl Center for Beaid Behavior Research; 1Basic Biomedical
Sciences, Sanford School of Medicine; 2Biology Department; University of South Dakota, Vermillior
SD. Withdrawal from amphetamine is associated with long lasting alterations in anxiety behavior
well as increasd sensitivity to stressors in rodent models of addiction. Rats undergoing amphetami
withdrawal fail to exhibit stressmduced increases in serotonin-HJ) in the ventral hippocampus
(VHipp). Serotonin in the hippocampus is important for stress adaptand deficits in 81T are
related to increased anxidiite behavior. Therefore, we tested the hypothesis that redulEiddi® the
VHipp increases anxiety during amphetamine withdrawal. First, we tested whether redttinm 5
the VHipp directly icreases anxiety behavior. Male rats were bilaterally infused with a serotonergi
toxin, 5,#DHT, or vehicle into the VHipp. Two weeks following infusions, rats were tested on the
elevated plus maze (EPM) for anxidilye behavior, and brains were therleoted and the selectivity
of the lesion was determined with HPLC. We observed-80P0 reduction in 84T within the vHipp,
with no significant difference observed between lesioned rats and sham controls in 5SHT within t
dorsal hippocampus or for otheronoamine neurotransmitters in the hippocampus. Locomotion was
not affected in the EPM, but reducing vHipgH3 significantly decreased the time spent in the open
arms of the maze. Next we tested whether increasidd T the VHipp reverses anxiety betar
exhibited by rats undergoing amphetamine withdrawal. Rats were treated with either amphetamine
saline for 2 weeks and allowed to undergo withdrawal for 2 weeks. Following withdrawal, rats we
infused with paroxetine or vehicle bilaterally inteetvHipp and then tested for anxiety behavior on the
EPM. Rats prareated with amphetamine exhibited significantly increased anbl@tyehavior on the
EPM compared to saline pteeated rats. However, amphetamine-fpeated rats infused with
paroxeine in the vHipp spent more time in the open arms of the maze than amphetanireatpcerats
infused with vehicle. This suggests that increasitgilain the VHipp is effective in reducing anxiety
like behavior. Taken together, these data suggestthiaitin the VHipp is important for regulating
anxiety behavior during amphetamine withdrawal, and increasing 5HT levels during withdrawal may
an effective mechanism for reducing anxigtgiuced drug relapse. Funded by: NIH R0O1 DA019921.
WT was suppori& by a UDiscover fellowship and a Undergraduate Research Grant, both from USD

83.Coping profiles, emotional resilience and corticosteroid receptors in male rats: A preliminary
analysis Thompson, B. RandolpMacon College; Kirk, E. Randolplacon CollegeHazelgrove, A.
RandolphMacon College, Bardi, M. Randolgflacon College; Lambert, K. Randohkdltiacon College
In an attempt to explore models of emotional resilience, recent research in our laboratory investige
the neurobiological effects of contingenicgining on spatial learning and prediction errors in male rats
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profiled as passive, active and flexible copers. Due to the observation of associations between |
cortisol levels and depression, both corticosteroid (CORT) and dehydroepiandosteron®) (&
assessed following baseline and training time points. Following contingency training for four weeks, t
animals were exposed to spatial training in the dry land maze. Ninety minutes following the probe tr
testing, animals were euthanized anelit brains were processed for relevant neurobiological markers of
resilience. Results indicated that contingency training resulted in higher DHEA/CORT ratios, suggesti
that training enhanced emotional resilience. Coping strategy, however, was adsodiite
neuroplasticity in the hippocampus, with flexible copers exhibiting more doubleguortinnoreactivity

(ir) in the dentate gyrus than the more consistently responding active and passive copers. For the cu
study, as an additional index of cedsteroid measures associated with both training and coping
strategy, brain tissue from the initial study was further processed for glucocertiaoui
mineralocorticoid receptofGR and MR, respectively) ir in the dorsal hippocampus. Focusing ein GR
in the CAL hippocampus, no effects of training or coping strategy were observed. Although coentinge
trained brains were not available, when +oomtingent active, passive and flexible copers were
examined, a nosignificant trend was observed (p=.09) cating the active copers had more MR
tissue than the passive and flexible copers. Thus, in addition to altered neuroplasticity in t
hippocampus of animals profiled with varying coping strategies, corticostensicalso differentially
activated inthese coping groups. This preliminary analysis suggests that further research is necessal
various stress time points to further understand the role of these receptors in animals with varis
predisposed strategies and contingetmaining histories.Considering the involvement of the HPA axis

in psychiatric illnesses such as depression, these results provide further evidence of the appropriate
of contingency training and coping strategy profiles as animal models for building resilience against 1
emergence of depressiike symptoms.

Involvement of dopaminergic mechanisms in antidepressant activity of leptin in miceCordeiro,
R.(1); Tomaz, V.(2); Medeiros, C.(1); Macédo, D.(2); Carvalho, A.(1); (1) Department of Medica
Sciences, (2) Departmeaf Physiology and Pharmacology, Universidade Federal do CBa@dression

is a prevalent and disabling disorder associated with an increased risk of suicide. Although me
patients benefit from current antidepressant drugs, there is still a signdim@anint of norresponders.
The development of novel therapeutics is a key to help unveil the pathophysiologic mechanis
underlying depression. Leptin, a hormone responsible for satiety, is expressed in limbic structu
related to mood regulation. Becausemuncinflammatory mechanisms are involved in the
pathophysiology of depression, the depresikesbehavior induced by the lipopolysaccharide (LPS) of
Escherichia coli has been the subject of extensive research. Therefore, we investigated
antidepresant effect of leptin and the involvement of dopamine (DA) and its cognate receptors |
depressivdike behavior induced by LPS. To this end adult male Swiss mice 820g, h = 6- 8 per
group) were treated with | ep/tkghnp, Dllrecé&ptornagtagdnistk g
raclopride (0.4 mg / kg, ip, D2/D3 receptor antagonist), imipramine (10 mg / kg , ip), LPS (0.5 mg / k
ip) or saline and divided into seven groups: Saline; Leptin; LPS; Leptin + LPS; SCH23390 + Leptin
LPS; Raclopridet Lep + LPS; Imipramine + LPS. Drugs within groups were administered 30 minute:
apart. 24 h following LPS treatment mice were submitted to behavioral assessments of open field, for
swimming (FST) and sucrose preference (SPT) tests. The statisticaismadg performed by ANOVA
foll owed by Tukey’' s test (p < 0.05). Treatm
decreased sucrose preference in SPT. The locomotor activity without significant difference excluc
that the increased immobility timé bPS was caused by sickness behavior. Leptin was able to prever
behavioral changes induced by LPS in FST and SPT, thereby showing and confirming the antidepres
action of Il eptin. Treat ment with DA T,éuddnbtor
show any changes in SPT. Therefore, this indicates that DA and its receptors play an important rol
the pathophysiology of the disorder further studies are taking place regarding DA in depression.
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Reduced social behavior and heightenednaiety in 5SHTT knockout Mice. McBratney, M., Gibson,

C., Miranda, B., Lugo, J. and Matrtin, L. A. Dept. of Graduate Psychology, Azusa Pacific University
Azusa, CA The serotonin transporter (SERT or 5HTT) is a monoamine transporter protein that recycl
serotonin back into presynaptic neurons following its release into the synapse. 5SHTT knockout m
show depressivike behaviors, increased anxidikge behaviors, and a selective deficit in the extinction
recall of fear memory. The goal of the currentdstis to determine the role of 5SHTT in social behavior.
Homozygous and heterozygous SHTT knockout mice were compared to wildtype siblings in a series
testing paradigms aimed at exploring social behavior. In the first paradigm, social affiliation we
assessed by tracking the movements of test mice in an open arena using tHda&NYideo tracking
system. Mice were free to choose between a social partner housed in a pencil cup in one corner o
arena or an empty pencil cup in the opposite cornemdnsecond paradigm, social recognition was
assessed by video tracking of mice that have a choice between a familiar social partner housed in
pencil cup and a novel partner housed in the opposite pencil cup. To assess social motivation, test |
were tained to press a lever for a social reward in the form of 15s access to an unfamiliar stimul
mouse. The number of lever presses achieved in the final trial of a testing session was used as an i
of social motivation. In the valence comparison tasétivation for a food reward was compared to a
social reward. The mice were conditioned to associate one lever consistently with a food reward
another consistently with a social reward allowing a preference choice. To date, a total of 22 mice h
beentested in the social behavior paradigms. Genotyping revealed that there were onand 44/-
SHTT mice in this initial cohort. Preliminary AN¥laze results are inconclusive in regards to social
behavior but activity data demonstrated that the 5HIice spent more time in the perimeter and less
time in the center of the empty arena than the +/+ mice. Data from the social motivation task shov
that the-/- mice demonstrated fewer lever presses for a social reward than toed+-/+ mice. Early
indications suggest that SHT-T- mice exhibit greater anxiety and reduced social motivation than +/+
mice. The evidence of heightened anxiety is consistent with previous studies on 5HTT knockout mi
The findings of reduced social motivation extend theoligtinctional deficits associated with this gene.

Effects of Social Environment on Motor and Spatial Behavior in Rats Exposed to Moderate Levels

of Ethanol or Saccharine During Gestation Magcalas, C.M. University of New Mexico Department
of Psychology;Rodriguez, C.I. University of New Mexico Department of Psychology; Barto, D.
University of New Mexico Department of Psychology; Rice, J.P. University of New Mexico Departmer
of Psychology; Fink, B.C. University of New Mexico Department of Psychologg, BInW. University

of New Mexico Department of Psychology; Davies, S. University of New Mexico Department o
Neurosciences; Savage, D.D. University of New Mexico Department of Neurosciences; and Hamiltc
D.A. University of New Mexico Department of Psycbgl. Fetal alcohol exposure is associated with
structural and physiological changes that impact the central nervous system and can result in persi
negative consequences in a broad spectrum of cognitive and behavioral domains including deficit:
motor behavior, social behavior, and behavioral flexibility. Previous studies have identified housir
manipulations including social environment as potentially important factors that could modulate a wi
range of behavioral consequences of ethanol (EtOH)sxp. In the current study tongue protrusion
and flexible spatial behavior in the Morris water task (MWT) were measured in adult rats exposed
saccharin (SAC) or EtOH during gestational development under two housing conditions; rats we
housed with aisgle cagemate from either the same or different prenatal diet condition. Rat dam:
voluntarily consumed either 0% or 5% EtOH for a 4 hour period daily over the entire gestation peric
After weaning rats were palroused in either EtOIEtOH, SAGSAC or EOH-SAC pairs. The 24 male
offspring were tested in adulthood (PD®R0) on tongue protrusion and in a variant of the MWT in
which rats were initially given 40 training trials to navigate to one location, such that direct swims we
well-established, folloed by 24 trials in which the platform was relocated to the opposite side of the
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pool. For tongue protrusion there were significant effects of prenatal diet (EtOH < SAC) andatage
diet condition (different < same). The interaction was not significantagemate diet condition was
associated with equivalent reductions in EtO&hd SACGexposed rats. In the MWT there was a
significant prenatal diet X cageate diet interaction for the number of visits to the initial location
during the platform relocatiotrials. The interaction was due to a significant prenatal diet effect for rats
housed with same diet condition partners (EtOH > SAC) that was not observed for different di
condition housing (EtOH = SAC). More specifically, the number of visits tonitialiplatform location

was low in SAC rats housed with SA&Xposed partners, but comparable and significantly higher in all
other combinations of prenatal diet and housing factors. These outcomes suggest that social environ
related to cagenate dietcan have negative consequences for EtOH and-&40sed rats in behaviors
that require and engage circuitry known to be influenced by social housing manipulations. [Suppor
by grant AA019462 to DH].

87.The role of PACAP in motivationa effects of nicotine Prableen Singh, Andy Tseng, Abdul Hamid,
Paul Marquez, Anita Khisravan Ahoura and Kabirullah Lutiicotine addiction is a major health and
socioeconomic issue. The negative affective symptoms associated with intake of high doses of nico
orfollowing ni cotine withdrawal are known to respe
Thus, the present study was designed to determine the role of endogenous pituitary adenylyl cyc
activating polypeptide (PACAP) in motivational and reinfogcieffects of nicotine, known to play a
critical role in the initiation and maintenance of nicotine addiction. We used place conditioning and tw
bottle-choice (TBC) paradigms to assess the role of PACAP in motivational and reinforcing effects
nicotine, respectively. In the place conditioning paradigm, mice lacking PACAP and thektywéd
littermates/controls were tested for basal place preference toward the conditioning chambers on da
Mice were then injected with either saline or nicotine (1 mgém) confined to either vehiefeaired
chamber (VPCh) or drugaired chamber (DPCh), respectively. In the afternoon, animals received th
alternate treatment and were confined in the opposite chamber for 15 min. This twice daily conditioni
lasted for 8 dys. Mice were then tested for postconditioning place preference on day 10. On each t
day, mice were placed in the neutral chamber and allowed to explore all the three CPP chambers an
amount of time that mice spent in each chamber was recordedesiis showed that wiltype mice
spent significantly lesser amount of time in the nicopaged chamber (DPCh) compared to saline
paired chamber (VPCh), showing that these mice exhibited aversion following nicotine administratic
However, this resp@e was blunted in mice lacking PACAP, showing that these mice failed to exhibit
robust aversive response following the same conditioning paradigm. In the TBC paradigm, PAC/
heterozygous and witype mice were housed individually while they had accedsvd water bottles
for a week. Mice were then given a choice between water versus nicotine (20pg/mL) for the followir
week. The concentration of nicotine was increasedfbolb on each subsequent week. Our results
revealed that PACAP heterozygous mic&stoned more nicotine compared to wijghe mice at the
two higher concentration of nicotine. Together, the current results suggest that PACAP and its recep
may be a novel target for the development of nicotine addiction and smoking cessation.

88.The effects of wheel running exercise on opioid withdrawainduced conditioned place aversion in
mice. K. Wihbey and C.J. Heyser. Department of Neurosciences, University of California, San Dieg
School of Medicine, La Jolla, CA 92093Considerable research hhsen focused on the neural
mechanisms underlying opiate dependence following chronic administration, primarily examinir
factors associated with the maintenance of an established state of dependence. However, it is clea
opiate antagonsits can elisigns resembling opiate withdrawal following a single exposure to morphine
a phenomenon referred to as acute dependence. Additional morphine exposure at daily or wes
intervals results in further increases in withdrawal severity, suggesting thatopioie dependence
reflects the early stages of the development of a chronic dependence. The present study was cond
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to examine the effects of a behavioral manipulation (exercise/activity) on the aversive properties
acute morphine withdrawal in miessing a conditioned place aversion (CPA) model. Conditioned place
aversion is known to be a sensitive measure of the aversive motivational state produced by op
withdrawal in rodents. Wheel running is a common model for exercise in rodents and hsisdveto
have reinforcing properties, an effect that has been linked to the endogenous opioid system. In
present study, separate groups of adult male C57BL/6J mice were givdmouwaccess to running
wheels for eight days either before place coadihg or after place conditioning. To induce CPA,
naloxone (0.32 mg/kg) was administered 4 h after a subcutaneous injection of morphine (10.0 mg/}
immediately prior to confinement to one compartment of the conditioning apparatus; mice received t
suchnaloxoneconditioning trials (separate by 48 h). As expected, acute opioid withdrawal produced
reliable CPA. The magnitude of CPA was significantly decreased in animals that had access to wr
running either before or after conditioning. Thereforeppiears that exercise may decrease the aversive
properties of acute opioid withdrawal. Taken together with previous research, we suggest that
attenuation in CPA may be due to neuroadaptions in the endogenous opioid system resulting from wi
running ad morphine exposure. Future studies using chronically dependent animals are needec
determine if exercise might be included as a useful treatment for aj@pehdent patients who are in
an abstinence period. Information derived from this model matyilbate to our understanding of the
switch from initial experimentation and casual use of a drug to compulsive use or addiction.

89.The role of opioids in the reinforcing actions of sugar Anita Khosravan Ahoura, Andy Tseng, Abdul
Hamid, Prableen Singh, RHaMarquez and Kabirullah Lutfy Sugar addiction is a major public health
and socioeconomic issue. However, limited information is available on the underlying mechanism
reinforcing action of sugar, which may be responsible for its addictive propérhiesendogenous
opioid system has been implicated in motivational effects of sugar and other palatable food. Howe\
the role of each opioid peptide in this response is less clear. Thus, the present study was designe
assess the role of betadorphin ad enkephalins in reinforcing actions of sugar. Mice lacking-beta
endorphin or enkephalins and their respective Wjife littermates/controls were trained in the operant
conditioning paradigm to obtain a 12% sugar solution on a fixed ratio 1 (FR1) fufrceiment. Mice
lacking betaendorphin and their wildype littermates learned quickly to press the active lever to obtain
the sugar solution and this response decayed upon extinction training when water was replaced for s
solution. However, when sughecame available, these mice quickly maintained their level of lever
pressing and intake. Nevertheless, we observed no difference betweaypeilthd knockout mice in
either phase of the conditioned response. On the other hand, mice lacking enkepipaiamed to learn
the response at a slower pace compared to theirtyykl littermates although they exhibited extinction
and reinstatement similar to the wilgbe mice. Together, these results suggest that enkephalins may &
involved in sugar reinforceemt/consumption. We also conducted western blot analyses, where w
divided wildtype mice into high (HR) and low responders (LR) based on their performance in th
operant conditioning experiments and measured the level of phosphorylated extracellulakprase
(PERK) in different brain regions. Our results showed high levels of pERK expression in the striatum
HR mice. Given that ERK is upstream ofos, these results suggest heightened level of neurona
activity in this brain region of HR mice. \8ties are underway to determine changes in other brain
regions in the level of pERK and whether there are differences in the level of ERK activation betwe
mice lacking enkephalins and their wilgpbe littermates/control. Studies are also underway tsashe
role of endogenous dynorphins in these processes.

90. Social learning enhancements may be due to rapid estrogenic action in the hippocampusrvin,
K.; Moore, A.; Sinclair, K.; Choleris, E.: Dept. of Psychology, University of Guelph, Guelph, ON N1C
2W1 Canada Social learning is the process by which humans and animals can gain adapti
information from their environment from another group member, thereby avoiding costly trial and err:
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learning. The social transmission of food preferences (STFHprsneof social learning in mice. In this
task, an observer interacts with a demonstrator which has recently eaten a novel flavoured food. W
|l ater tested for a food preference, the obse
breath. Btrogens modulate performance on this task, and we have found fhatstiadiol (E2)
improves social learning in the STFP on a rapid time scale, within 45 min of treatment. This is
contrast to the better known lotgrm effects of estrogens, which affect behavior on a scale of hours t
days. The brain regions involven the rapid estrogenic enhancement of social learning in the STFP ar
yet unknown, but the hippocampus appears a likely candidate. Systemic E2 rapidly increases denc
spines in the CAl hippocampus (Phan et al 2012, Neuropsychopharm: 2299), intrahgaloE2
rapidly enhances learning in nonsocial learning tasks (Phan et al 2012, SfN abstracts: 92.12),
hippocampal lesions cause impairment in the STFP (Alvarez et al 2001, Learn Mem: 79; Bunsey
Eichenbaum 1995, Hippocampus: 546). To assess thefrdhe hippocampus in the rapid estrogenic
modulation of learning in the STFP, we implanted female ovariectomized CD1 mice with bilateral guic
cannul ae aimed at the CAl1l hippocampus. Obser v
25, 50, or DOnM EZ2 into the CA1 hippocampus 15 min prior to a brief social interaction with a female
ovariectomized demonstrator. Measurements of food preference were taken at 30 min and 2, 4, 6 an
intervals during the choice test. The first measurement wadahedb min after treatment, ruling out
long-term genomic effects of E2. We also tested observers with a difficult version of the STFP in whi
control animals showed no learning, allowing us to see enhancing effects. Preliminary results suge
that infusons of 25nM E2 may rapidly improve learning on the STFP, indicating that the hippocampt
may be one site at which estrogens act to enhance social learning. These results provide evidence fc
role of the hippocampus in the STFP and elucidate the neaehanisms underlying estrogenic rapid
improvements of learning. Funded by NSERC.

MDMA enhances the extinction of cued fear memory in mice Young, M. Yerkes National Primate
Research Center, Emory University; Howell, L. Yerkes National Primate Res€artier, Emory
University. In the past five years, clinical studies have reported-terg alleviation of postraumatic
stress disorder (PTSD) symptoms by combining psychotherapy with acuteeBijlenedioxyN-
met hyl amphet ami ne ( MiMAto this pomts maayssiudies hat investigatedethe
detrimental effects of lonterm and binge MDMA use on cognition and brain function. However,
between the relative dearth of research into its cognitive effects and its wide range
neuropharmacologal effects, it is difficult to interpret the mechanisms by which acute MDMA
treatment helps to treat PTSD. Pavlovian fear conditioning in mice is a useful model for understand
how the powerful memories for frightening experiences are acquired and stotbe brain, and
subsequent extinction of fear memory by repeateskposure to the conditioned stimulus is similar to
exposure therapy in humans. Here, we report that combinirgpirbal extinction training with pre
training treatment with MDMA (7.8ng/kg) enhances retention of extinction memory up to at least 2
weeks later. Interestingly, when extinction retention was tested in a context different from the extincti
training environment, only MDMAreated animals exhibited any extinction whatsoesggesting that
MDMA promotes both safety signal learning and generalization of extinction. MDMA has a variety c
effects on neuromodulatory systems, including serotonin, dopamine and oxtyocin systems, all of wh
are important for soctaffective behawr. We used pharmacological manipulations to begin to
determine which effects of MDMA facilitate fear memory extinction. Among the systems explored, w
investigated the serotonin 2A receptor, which has been shown to be important for fear memc
extinctionand also is a target for psychedelic compounds like MDMA, which have been shown in rece
studies in humans to be useful in the treatment of affective disorders. These and subsequent studie:
be important for understanding how shitm MDMA treatmeh helps to treat PTSD, and will
potentially help to develop strategies for optimizing treatment outcomes.
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92.Deep brain stimulation in an animal model of schizophrenia: treatment and preventionBikovski,
L. School of Psychological Sciences and Sagol SabioNkeuroscience, Tel Aviv University; Weiner, |.
School of Psychological Sciences and Sagol School of Neuroscience, Tel Aviv Universit
Schizophrenia (SCZ) is a devastating brain disorder with profound disruptions in cognition and emoti
whose pharmadberapy remains unsatisfactory. Deep brain stimulation (DBS) of specific brain region
has been approved for the treatment of movement disorders and treadsigtant psychiatric disorders
like OCD. On theoretical grounds as well as animal studies ib&as suggested that DBS would be
effective also in SCZ but more evidence is needed. The present study tested the possibility that DB!
the prefrontal cortex, a core region implicated in the pathophysiology of SCZ, will alleviate and/c
prevent a SCZike attentional deficit in a neurodevelopmental animal model of the disorder based on
known environmental risk factor, prenatal infection/immune activation. Maternal immune activation we
induced by administering the viral mimic polyinoshpiolycytidilic acid (poly I:C) on gestation day 15,
which has been shown to produce a broad range ofr8léZant brain and behavioral abnormalities.
SCZlike attentional deficit was assessed in the adult offspring by measuring latent inhibition (LI),
crossspecies seltive attention phenomenon reflected in poorer conditioning to a previously irrelevar
compared to a novel stimulus, which is disrupted in SCZ patients and offspring df@®ayposed
dams. DBS (bil ateral; frequenrctye nssiOt yHz1 5 0p ud A;¢
7.612uC/ cm2/ ph) of t he medi al prefronat al cCo
midline and 3.4 ventral to dura) was administered either acutely to adult offspring during LI training,
chronically in adolscence (postnatal days-838), when SCdike LI deficit is still absent. As found
previously, control (sharstimulated) adult offspring of polihC exposed dams failed to show LI. LI
was present in pol.C offspring which were stimulated during the LIkabut stimulation disrupted LI
in controls. DBS given in adolescence prior to the emergence of LI deficit prevented the emergence
such deficit in polyl:C offspring. Notably, this stimulation regime did not affect LI in controls. Given
that attentionatleficit is central to SCZ, these results suggest that DBS of the mPFC may be benefic
as a therapy/prevention in this disorder. Furthermore, given that DBS is believed to interact w
dysfunctional neuronal networks, the efficacy of chronic stimulatigyests that early DBS may act by
normalizing aberrant brain connectivity.

93.Enrichment improves responses to anxiogenic stimuli and modifies dendritic morphology of
striatal and hypothalamic neurons in trait anxiety rats. Donaldson, S.T.1; Ravenelle,RLott, R.1;
Gildersleeve, E.1l; Bharadwaj, P., Park, J.H. 1Developmental and Brain Sciences, Psycholc
Department, University of Massachusetts Boston, Boston, MA USA; 2Department of Biologice
Sciences, Fordham University, Rose Hill Campus, Bronx, NY USAe enriched environment (EE)
offers visual, social, tactile stimulation as well as exercise and serves to improve anxiogenic &
stimulant drug responses in trait anxiety animals. Given that EE can lead to enduring neurobehavi
changes, we evaluateghether any microstructural alterations in pyramidal neurons of the nucleu:
accumbens (NAc) and hypothalamus might parallel any benefits of EE. Sixth generation adult m
Long Evans rats from preexisting high (HAn) and low (LAn) anxiety lines showedtsuiikie behavior
(ALB) in the elevated plus maze (EPM) and open field activity (OFA), and hyperactivity to
amphetamine (AMPH: 0.5 mg/kg, IP). Following EE, ALB was reversed with HAn showing
increased %OA entries and time and greater OFA center activityttesn AMPH response was
attenuated. We assessed dendritic length alterations by analyzing representative brains stained us
rapid GolgiCox method. We found that two dendritic qualities were changed for HAn EE animals, th
mean apical dendritic lengtind spine density were increased. Taken together, these data suggest thalt
ALB can be reliably demonstrated in our HAn anxiety line, (ii) postnatal EE can serve to protect agait
ALB and elevated AMPH responses in HAn animals, and (iii) this protectiag be related to
structural changes in dendrites of pyramidal neurons located in the NAc and hypothalamus.
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94.Neuronal circuits underlying transfer of remote emotional information in mice Meyza K., Nencki
l nstitute of Ex per i men Nendki InBlitute | od dyperimental kBmlbgy,] €
Kondrakiewicz K., Nencki Institute of Experimental Biology, Sadowska J., Nencki Institute of
Experimental Biology, Knapska E., Nencki Institute of Experimental Biologympathy is often
considered a humaspecific trait, but growing evidence suggests that other animals also display
behavioral adjustments upon exposure to remote emotional information from conspecifics. Since lack
empathy is one of the core features of autism spectrum disorder (ASD), it is toudelelop animal
models to study neuronal correlates of this impairment. In order to do that we employed a behavic
paradigm used previously for rats (Knapska et al. 2006, 2009). In the current study we used c57BL
mice, housed in pairs for 4 weeksagp to the onset of the experiment. The animals were habituated tc
being handled, transported and to brief separation (10 min) for at least 10 days. On the test day, or
the mice (Demonstrator) was removed from the cage, moved to the conditioningeclzaut either left
undisturbed or subjected to fear conditioning training. The other mouse (Observer) was left undisturl
in the home cage. After the animals were reunited in their home cage, their behavior was recorded fo
minutes. The Observers expdsto stressed Demonstrators exhibited an increase in the number ar
duration of contacts, the number of ndasaose and nosm-anogenital sniffs and an increase in the
number and duration of digging episodes as compared with the Observers exposedttessed
Demonstrators. This was accompanied by a strong increase in the expressieosgbrotein in the
prelimbic and infralimbic medial prefrontal cortex and the basolateral and central (lateral part) nuclei
the amygdala. No such change was olerin other parts of the amygdala or in the ventral
hippocampus. The level offeos protein expression in the basolateral nucleus of the amygdala we
similar in both animals from pairs in which Demonstrators underwent fear conditioning training. |
central(lateral part), medial and cortical nuclei of amygdala, the CA1 field of the ventral hippocampt
and both prelimbic and infralimbic medial prefrontal cortices the expression in the Observers in the
pairs was lower than that in the Demonstrators. Theseonal correlates of transfer of remote
emotional information will serve as a reference for studying empathic behaviors in mouse models
autism.

95.Win-related cues drive risky decisioamaking on a rodent Gambling Task Michael M. Barrus
(University of Bitish Columbia), Catharine A. Winstanley (University of British Columbi&nimal
models of gambling behavior allow insight into the neurobiology of gambling that is otherwise lackin
because of technical, practical and ethical limitations of humanrchsé€2ur laboratory has developed a
model of gambling behavior for use with rodents called the rodent Gambling Task (rGT). The rC
allows animals to choose between four options that are associated with varying levels of risk &
reward; the optimal stratggon the task is to choose the option with a relatively small reward but alsc
infrequent punishment, allowing the animal to collect the maximum amount of reward over the course
the 30 minute session. Animals quickly learn the task, and their behasgidrelka well characterized,;
most animals adopt an optimal strategy and perform well on the task, while some behave in a risl
manner, preferring a highisk, highreward strategy, much like a higtakes human gambler. A new
version of the rGT incorporaeflashing lights and tones to signal wins. These win cues are no
proportional to the win size; as in a human gambling paradigm, theelated cues are exponentially
larger for large wins, making these options more attractive despite the fact thatrehaitimately
disadvantageous over the course of a session. It appears that the addition of these cues is enough tc
a detrimental, rislseeking pattern of behavior, as rats trained on this task show a higher preference
the risky options than ratrained on the uncued version of the task. Current work is aimed at delineatir
the specific contributions of catecholamines to this behavior, with a focus on dopaminetigie D2
receptors. The use of the rGT provides greater insight into the neugybimlagambling, especially
risky decisioamaking in the face of uncertain or probabilistic outcomes. This research should enable
better understanding of how and why salient cues shape the deueskimg process.
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96.Chronic LPS-induced Inflammatory Respon i n a Diabetic Mo del (o
Andrew S. Murtishaw, Chelcie F. Heaney, Monica M. Bolton, and Jefferson W. Kinney; Department
Psychology, Division of Neuroscience, University of Nevada, Las Ve§Jdsz hei mer ' s di s
neurodegeerative disorder of unknown etiology. AD is characterized by cognitive and behaviore
impairments in addition to pathological features that include amyloid plaques, neurofibrillary tangle
and neuronal loss. Only a small proportion of AD cases are dgenetic mutations (familial AD),
whereas the vast majority of cases are late onset and sporadic in origin. The cause of sporadic AD (s
is likely multifactorial, with interactions of external factors, biological, and genetic susceptibilities the
contribute to the onset and and progression of the disease. Diabetes Mellitus (DM) al
neuroinflammation are two of the most common risk factors that have been implicated in sAl
Considerable progress has been made to understand the involvement of each ridktfastors in
isolation but limited data exist on the combination of the two. In order to evaluate any interactiol
between DM and inflammation in AD we are investigating the effects of neuroinflammation in .
diabeticmodel of SAD on behavioral and patbgical markers. Previous research in our laboratory has
demonstrated that a otiene acute inflammatory response (LPS administration) in the diabetic model o
SAD (utilizing streptozotocin; a compound used to dysregulate insulin signaling in the boalored
subtle improvements in a spatial learning task. Our data further demonstrated that STZ animals
underwent the immune activation did not exhibit as robust an elevation of oligomerantgdtad
compared to the STZ alone group. The current iiy&tson is directed at determining the effects of a
chronic inflammatory response on Sirtluced deficits relevant to AD. One week following the STZ
infusion, LPS was administered twice per week for 8 weeks in order to chronically activate the immu
sysem. Learning and memory was examined in the novel object recognition and Morris water ma
tasks, following which hippocampal tissue is being examined for pathological markers of AD.

97.Acute cocaine administration decreases advantageous decisimaking but does not affect
impulsive action as measured by a rodent gambling taskFerland, M. N. (Dept. of Psychology),
Tremblay, M.(Dept. of Psychology), Adams, W.K.(Dept. of Psychiatry), Winstanley, C.A(Dept. of
Psychology) Drug addiction is a prolific behamural disorder that poses a worldwide health concern.
Higher levels of impulsivity and maladaptive decisioaking are common behavioural traits found
amongst substance abusers and are thought to play an integral role in drug use. Human studies usir
lowa Gambling Task (IGT) a validated measure of decisiaking, have found that substance
dependent individuals tend to make poorer choices and are less likely to change their strategy follow
losses compared to controls. However, the majority of theskes and similar animal work have been
done with chronic cocaine administration. To our knowledge, no work has been completed investigat
the relationship between acute cocaine administration and denisiking behaviour. To investigate
this relatiorship, we trained 16 rats on the Rodent Gambling Task (rGT), a rodent analogue of the IC
designed to assay decistaraking and impulsive action. In brief, animals were allowed to choose
between 4 different nosepoke holes of an operant box, each assowihtet different sugar pellet
reward (14 pellets), penalty time out {&0s), and probability of receiving a reward over a penalty (0.9
0.4).The goal of the task is to maximize the amount of reward received within a 30 minute sessi
Following training onthe task, the animals were administered 5, 10, or 20 mg/kg of cocaine via i.
injection or saline vehicle prior to engaging in the task. We found that, compared to saline, the medi
dose of cocaine resulted in a decrease in the most advantageous ogtmnewhile choice of the
slightly less advantageous option increased significantly, indicating a shift away from adaptive decisic
making. Similarly administration of the high dose of cocaine significantly decreased choice of tt
advantageous option, bwas also accompanied by significant increases in omissions, a common effe
of high doses of psychostimulants. Interestingly, impulsive action as measured by premature respol
on the task was not affected by acute cocaine exposure. These data itiditaimgular cocaine
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administration may be enough to initiate changes in deemigking behaviour, providing a foundation
to understand how these behaviours involved in addiction begin and change following chronic coca
exposure.

Prefrontal GABA modul ation of working memory processes Meagan L. Auger & Stan B. Floresco,
Department of Psychology, University of British ColumbReduced expression of markers for GABA
within the prefrontal cortex (PFC) is consistently observed in schizophrenia, ani@aday cognitive
deficits associated with the disorder. Recent studies have shown that blockade of prefrontal GAB,
receptors increased response latencies but did not impact accuracy in the-cedpgade working
memory task conducted on a radial mazewever, the possibility remains that tasks which place higher
demands on attention and requiring resistance
GABA dysfunction. Thus, the goal of this study was to explore whether PFC GABA trarsmissi
impacts these different aspects of working memory. Separate groups of rats were trained on one of
tasks. In the massedals reference/working memory task, rats were trained to retrieve a food from th
same 4 arms of an-&m radial maze, where df received massed training designed to increase
proactive interference (5 trials per day2 nin ITI). The delayed nematch to position (DNMTP) task
consisted of a sample phase, in one of two levers was extended, and a choice phase, requiring sele
of the opposite lever, separated by a variable dele34(%). Welltrained rats received intrmaPFC
infusions of saline and either the GABAA antagonist, bicuculline (12.5 or 50 ng), or the GABA agonis
baclofen and muscimol (100 ng each). Blockade of FFABAA receptors caused a pronounced
increase in working and reference memory errors in both the first and subsequent trials of the radial
maze task, as has been observed in schizophrenic patients. In contrast, PFC inactivation did not a
performarce of this task. PFC GABA blockade also induced deldgpendent impairments in accuracy
on the DNMTP task. Taken together, these results indicate that PFC GABA blockade induces work
and also spatial reference memory deficits that are distinct froreftbets of PFC inactivation, and
resemble deficits observed in schizophrenia.

Maternal peri-conceptional cortisol and HPA axis activity in prepubertal children. Barha, C.
Maternal and Child Health Laboratory, Faculty of Health Sciences, Simon Frasergity, Burnaby,
Canada; Salvante, K. Maternal and Child Health Laboratory, Faculty of Health Sciences and Hurm
Evolutionary Studies Program, Simon Fraser University, Burnaby, Canada; Blais, J. Department
Statistics and Actuarial Sciences, Univgradf Waterloo, Waterloo, Canada; Ma, H. Department of
Statistics and Actuarial Sciences, University of Waterloo, Waterloo, Canada; Zeng, L. Department
Statistics and Actuarial Sciences, University of Waterloo, Waterloo, Canada; Nepomnaschy, P. Mater
and Child Health Laboratory, Faculty of Health Sciences and Human Evolutionary Studies Progra
Simon Fraser University, Burnaby, Canad&dverse prenatal conditions appear to have negative
consequences for development and disease susceptibility #ddsspan. Exposure to maternal stress
during pregnancy may influence children’s be
functioning. Most of this evidence is derived from research focused on the gestational period followi
the clinicaldetection of pregnancy (> week 6). However, crucial epigenetic processes are known to te
place earlier, during the first six gestational weeks {peniceptional period), which we hypothesize
represents a critical window of vulnerability. To test thipdthesis, we evaluated the relationship
between maternalpecioncept i onal c o r {pubertal IHPAaariglactiwitly in L8dmoteen * s
child dyads. We quantified cortisol levels in first morning urinary specimens collected every other d:
from moters during the first six gestational weeks. Then, 12 years later we evaluated HPA axis activ
in the children for three weeks as they began a new school term, a knovexpssimental stressor.
Using linear mixed models we found that maternal cortisoing week 5 of gestation was positively
associated with children’ s cor tiepeaimentalstessor ¢firstp r
day of school ; p = 0.028). Children’s cortli s«
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varied with their mother’s cortisol during we
during week 2 of gestation predicted whether their child habituated to thexpenmental stressor
(cortisol returned back to levels seen priothe first day of school) within two weeks. The odds of a
child habituating increased 5.53% for every |
0.054) . Children’s salivary <cortisol | d Bteedss
TestChild) was marginally associated with maternal cortisol during week 2, and this effect was strong
in males than in females (interaction p = 0.067). Our results suggest thedpeptional stress levels
may affect HPA axis ontogeny andgboatal stress responsivity. Further research is needed with large
samples sizes to confirm these results and to explore the offspring epigenome as a potential mecha
through which maternal peconceptional cortisol may program the HPA axis.

100.Treating psychotic patients with agonist opioid therapy and atypical antipsychotics Pieri
M.C.;Comaschi A.C The aim of the study is To evaluate the efficacy of olanzapine in patient:
maintaining methadone; 2. To explore thamurse variation of craving and ight at baselinend every
2 months for the first 6 months and then every 6 months until the end of the study (30th months). 3.
compare symptoms severity between patients on methadone and patients on buprenorphine Pa
were enrolled from the East Opatient Addiction Unit (SER.T) of Bologna, Italy. [1 All signed a
written informed consent. [1 32 received methadone and 13 buprenorphine. [1 36 were included into
three treatment subgroups At baseline and follpwsessions the following rating scales were
administered: [1The Minnesota Multiphasic Personality Inventory-2 (MMPI-2 [1The Structured Clinical
Interview for DSMIV Axis Il Disorders (SCIDII) [1Bech-Rafaelsen Mania and Melancholia Scales
(BRMAS, BRMES; Bech et al. 1988) covering severity of manit depressive symptoms respectively.
[1The VAS (Visual Analogic Scale) to quantify craving for drugs Statical result A significant difference
was found among the 3 subgroups in Baseline, Supplementary and Content Scale The frequenc
personality disorderst baseline was 72.2% At the end of study, significantly reduced BRMES anc
BRMAS scores were found in all subgroups, p ¢
Total and partial at BRMES and BRMAS scores did not significantly change duringltbe-tip
period (6tR30th month), even if the curve displays a downward trend VAS total scores wer
significantly lower both at 6th and 30th month None of the three treatments induced a significant wei
gain both after 6 months (at this time session lseoved better results The association of methadone to
olanzapine even in presence of subthreshold psychiatric symptoms improve treatment adherenc
substance abusers

101.Investigation of anxiety, neuronal injury, and vGluT2 and CRH expression following praschemic
administration of cannabinoid receptor 1 antagonist, AM251, in male rats Azogu, Idu; Dunbar,
Megan; Barra de la Tremblaye, Patricia; Plamondon, Helénieersity of Ottawa Endocannabinoids
can play a modulatory role in emotional brain ciiguiand neuroendocrine stress activation. In the
current study, we assessed the neuroprotective actions of type 1 cannabinoid receptor (CB1) antagc
AM251, on neuronal injury, dopaminergic transmission changes, excitotoxicity and stress response,
behavioral deficits post ischemia. 4 groups of male Wistar rats (n=10 per group) were pretreated w
AM251 (2mg/kg, i.p.) or saline 30 minutes prior to sham or global cerebral ischemia. After 5 days
recovery, animals were exposed to the open field hackevated plus maze tests. Rats were killed 7
days post ischemia and immunohistochemical detection was performed. Our findings support a partic
full reversal by AM251 of ischemisnduced reduction in dopamine transmission (tyrosine hydroxylase
and dpamine D1 receptor expression) in mesolimbic brain regions including the ventral tegmental ai
and basolateral amygdala (BLA). Interestingly, AM251 significantly reduced vesicular glutamat
transporter 2 expressions in the BLA and paraventricular nudledespendent of the ischemic/sham
condition. Compared to all sham groups, elevated corticotr@beasing hormone (CRH) expression in
the ischemic condition was reduced by AM251. Finally, AM251 reduced CA1 neuronal injury, an
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prevented ischemimduced anges in anxiety. AM251 pretreatment prior to global cerebral ischemia
has beneficial effects on neuronal survival and behavior, alleviates reduced dopaminergic transmiss
and regulates CRH expression in brain areas related to anxiety and stress.

102.Unraveling the role of GABA-B receptors on attentional performance, impulsivity and
compulsivity. Vlachou, S. School of Nursing and Human Sciences, Faculty of Science and Healt
Dublin City University, Glasnevin, Dublin 9, Ireland; Campos, A. Departmensgttatry, School of
Medicine, University of California, San Diego, La Jolla, CA 920883, USA; Kaczanowska, K.
Department of Pharmacology, Skaggs School of Pharmacy and Pharmaceutical Sciences, Universit
California, San Diego, La Jolla, CA 920985/, USA; Finn, M.G. School of Chemistry &
Biochemistry, Georgia Institute of Technology, Atlanta, GA 368300, USA; Markou, A. Department
of Psychiatry, School of Medicine, University of California, San Diego, La Jolla, CA 92693, USA.
y-aminobutyricacid (GABA) is the major inhibitory neurotransmitter in the brain and is implicated in
the modul ation of centr al reward and cogni't
aminobutyric acid B (GABAB) receptor antagonists show cognitive enhantfexse However, little is
known about the effects of GABAB receptor agonists or positive allosteric modulators (PAMS) i
cognitive processes (e.g., attentional performance) and impulsivity/compulsivity. GABAB recepitc
PAMs may be potentially improved tlagreutic compounds for the treatment of disorders, such as dru
dependence, or cognitive impairment, than GABAB receptor agonists due to fewer adveestecisle
This study aimed to assess the effects of the GABAB receptor agonist CGP44532 and the GAB.
receptor positive modulator BHE/7 in attentional performance and impulsivity/compulsivity, as well
as the potential cognitive enhancing effects of the GABAB receptor antagonist CGP55845 by using
5-choice serialeaction time task (€SRTT) in rats. e GABAB receptor agonist CGP44532
significantly affected responding in all measures assessed in@8RPIT at the highest dose tested,
indicating a norspecific responseuppressive effect, while the GABAB receptor positive modulator
BHF-177 only minimdly affected some of the measures assessed in-@®@RIT at the highest dose
tested, indicating minor specific attentional disruption. Further, the GABAB receptor antagoni
CGP55845 did not significantly affect any of the measures assessed WC®BRTI under baseline
conditions. Interestingly, rats exhibited a decrease in attentional performance and an increase
inhibitory functions when the difficulty of the task was increased (i.e., by decreasing the stimulus lig
duration), an effect that was nolbocked by the GABAB receptor antagonist CGP55845. In accordance
with previous studies, these data suggest that the GABAB receptor positive modulatt Bslirowed
significantly fewer adverse effects than the GABAB receptor agonist CGP44532 inGB&BI.
Support: Grant U19 DA26838 to AM; Pedtbctoral TRDRP fellowship (18F0048; State of California,
USA) to SV; Travel award by the School of Nursing and Human Sciences and the Faculty of Scier
and Health, Dublin City University, Ireland, to SV.

103.Effects of permethrin on the acoustic startle response in adult male Spragiizawley rats. Vorhees,
C.V.(1), Osimitz, T.(2), Sheets, L.(3), Minnema, D.(4), Brooks, M.(5), Gammon, D.(6), and Williams
M. T. (1). (1)Cincinnat.i Ch i | dceeStrategies,Rld.G, e (8)Bageh
CropScience, (4)Syngenta Crop Protection, (5@%gm Consulting, (6)FMC CorporatiorPyrethroids
are synthetic insecticides derived from natural pyrethrins. At high doses, Type | pyrethroids indu
tremor and Type Il induceolling, limb movements, and salivation. Both types act on voltgged
sodium channels and some also affect calcium and chloride channels. -gyngpiomatic doses,
acoustic startle (ASR) is affected. decréaggs.eAddlt’” s
male Spragu®awley rats were tested in 2 experiments: Exgssessed ASR 2 h and EX@assessed
ASR 2, 4, 6, and 8 h after permethrin (Type 1) given by gavage in 5 ml/kg corn oil at doses of 0, 60, '
or 120 mg/kg (12 rats/group). lddition, in preliminary developmental experiments were conducted at
3 ages (P15, 17 and 21) at doses of 120, 150, and 180 mg/kg. ASR was assessed in 100 tria
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sessions with intertrial intervals of 20 s. Peak response amplitude was recorded omaldacii®0 ms
following a 20 ms 120 dB mixeftequency stimulus. The ASR test apparatus was from San Diegc
Instruments. Rats were weighed, handled, andgsted for ASR prior to treatment. Pretéswas an
ASR session with no treatment. Pret2gR4 h later) was an ASR session after 5 mil/kg corn oil by
gavage. Rats were assigned to groups matched for P2e&&#R based on preliminary data that the first
day of testing is more variable than on subsequent days. Data were analyzed by ANOVA TDose X

x Block; 10 trials/block). No effects were found in Exp2 h after treatment. In Exqy permethrin
significantly increased ASR (Dose effect: p<0.001; Dose x Time: p<0.001; Dose x Time x Blocl
p<0.05). The Dose x Time interaction showed no effatt2 h; at 4 and 6 h, the mid and high dose
groups showed increased ASR; at 8 h, all 3 groups showed increased ASR. In developing rats no ef
were seen at 120 mg/kg. Increased ASR was found at 150 and 180 mg/kg but were accompanie:
visible trema. At 180 mg/kg increased mortality also occurred. (Supported by CAPHRA).

104 .Effects of Running Wheel PreExposure on Subsequent Performance on Three Motor Task¥Kate

F. J. Happel, Kayla KlexRandall & Susan J. Larson Department of Psychology, Corec@dilege,
Moorhead MN Previous research has shown that completion of a dowel beam motor task cau:s
activation of molecular markers associated with motor learning. Given the known impact of exercise
learning and brain plasticity, we sought to eviuahether performance on a dowel beam motor task
could be improved with prexposure to exercise. In our initial experiment, we exposed six rats to 6
minutes of running wheel access daily for 14 days; control rats received no experimental manipulat
during this time. Subsequently, all rats were exposed to three motor tasks. The horizontal ladder t
was used to assess forelimb function, while the tapered beam task was used as a measure of hin
function. Finally, rats were trained to traverse tbevel beam task, a complex motor task used to assess
motor learning. Errors and time to cross the beam were recorded on each of the three tasks. Re
indicated that prexposure to the running wheel did not improve errors on the horizontal ladder or th
tapered beam tasks. However, running wheelepposure did reduce the number of errors made on the
dowel task. Running wheel pexposure initially improved time to cross the tapered and horizontal
beam, however it did not affect time to cross the ddwealm. In a follow up study, we evaluated the
effects of running wheel exposure on errors and time to complete the dowel, the horizontal ladder
tapered beam tasks. In this study, four control rats were exposed to an immobile running wheel for
sameduration four experimental rats could run in a wheel and order of motor tests was counterbalanc
We found similar results to our initial experiment in that exercise did not decrease time to complete
dowel task, but it did reduce errors on the t&#sed on these results, we speculate that running whee
pre-exposure may have improved dowel performance by enhancing brain plasticity. Future stud
should evaluate the effects of running wheel exposure through the direct measurement of braip. plast

105.Explorations of creative problemsolving and social responses in fremnging raccoons: A
potential role of von Economo neurons?Landis, T. RandolptMacon College; Bardi, M. Randolph
Macon College; Hyer, M. Randolgilacon College; Rzucidlo, A. RangitMacon College; Lambert,

K. RandolphMacon College Extending our rodent work exploring the influence of effintzen
rewards and effective interactions with the environment on cognitive and emotional resilience, \
observed a population of approximgté5 wild, but provisioned, raccoons in Miami FL. Raccoons
were presented with a challenging problsoiving task to observe their attention toward relevant
aspects of the task as well as their ability to solve the problem (i.e., open a latch). natgjtibey
were presented with various novel objects to observe novelty exploration, a response associated
advanced cognitive responses such as creativity. Naturalistic observations revealed that the racc
displayed both problersolving and novejt exploration responses. Although not documented in prior
studies, extended bouts of social play were observed in adult animals. In a second phase of
exploration, a raccoon brain was processed for Nissl staining so that the presence of von Econc
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neurons (VENS), large bipolar neurons, could be determined. Representative VENs were observe:
the fronteinsular cortical area, providing, to our knowledge, the first evidence of these neurons
raccoons. VENSs, implicated in advanced social resparggselfawareness, may facilitate the socially
coordinated responses (e.g., play and social grooming) and persistence in sabieg tasks
observed in these animals. In the future, we plan to investigate additional raccoon brains to asses:
distribution patterns of VENs in the ACC and frombtsular cortex to determine potential similarities
with VEN distribution patterns in mammals with larger brains such as apes, elephants and whales.

106.Chronic hypobaric hypoxia exposure causes memory impairmentra modulates hippocampal
synaptic strength: Enriched environment as a therapeutic approach Vishal Jain, Dipti Prasad, G
llavazhagan and Shashi Bala Singh, Defence Institute of Physiology and Allied Sciéhgesbaric
hypoxia (HH) is known to cause cdfiwe dysfunctions owing to the high oxygen dependency of the
brain. Cognitive and motor deficits have been reported to occur on chronic exposure to HH. On the ol
hand various studies have shown that enriched environment enhances learning and mdutay, re
memory decline in aged animals, decreases anxiety and increases exploratory activity and also incre
dendritic branching and length, the number of dendritic spines and the size of synapses on s
neuronal. Present study is designed to explorefiieet of enriched environment on hypobaric hypoxia
induced memory impairment and alteration in synaptic strength. Sprague dawley rats (3 months ¢
were exposed to hypobaric hypoxia condition in an animal decompression chamber at an altitude
25000 fet for continuous 7 days. Animals from control group were kept in standard cage where
enriched group were kept in enriched environment cage. Following exposure rats were tested in Mc
water maze for memory impairment and then sacrificed and hippocaampidissected out and
processed for different experimental protocols. MALDI following 2D electrophoresis was performed t
study the global change in hippocampal protein expression. Further expression of different synaj
proteins was assessed through teres blotting and immunohistochemistry. Golgi stain was performed
to study dendritic arbrorization. Results of the present study showed that identified proteins belong t
diverse variety of functional classes including cell death, proteins involved iohative stress
metabolism, synaptic proteins, growth factors and proteins associated with signalling. Hypoba
hypoxia decreases expression of synaptic proteins i.e. synaptophysin, -95dMEsynapsin
which further validated by western blotjinvhereas exposing them in enriched environment ameliorate
this synaptic loss. Golgi staining reveals protective effect of enriched environment during HH expost
as evident from increased dendritic arborisation, spine density and morphology. Preseraisstudy
reveals the possible role of BDNF/TrkB signalling in enriched environment mediated modulatio
hippocampal synaptic palsitcity. Therefore it can be concluded that enriched environment amelior
HH induced memory impairment and synaptic loss througNB/TrkB signalling.

107.Sex differences in a rat model of risky decision making Shimp, K.G., Orsini, C.A., Gilbert, R.J.,
Willis, M., Bizon, J.L., Setlow, B. (all are at the University of FlorideBex differences in decision
making involving risks havedben r eported in both humans and
laboratory tasks in which risky decision making is assessed typically involve reward omission, ratt
than actual adverse consequences such as might occur in the real world. To magektloif risky
deci sion making in animal s, our |l ab has deve
rat s choose between a small, “safe” food roe
accompanied by a variable probability of mild ®dt oc k puni shment (the ¢
work showed that male Lorigvans rats display considerable individual variability in this task, and that
these individual differences are stable across monthstektiag (Simon et al. 2009; 2011; Mitchetl
al. 2014). Furthermore, both dopamine D2 receptor agonists @amdpldetamine reliably decrease
preference for the large, risky reward in male rats tested on the RDT. Based upon human stut
indicating that females display greater risk aversion ansitssty to punishment than males, the goal of

112



these experiments was to determine if female HEwgns rats show greater risk aversion in the RDT
(less preference for the large, risky reward) than males, if female risk preference is influenced by estr
cycle, and if damphetamine alters riglking differently between sexes. Female rats as a group mad
more riskaverse choices in the RDT than males (fewer choices of the large, risky reward) but showe
degree of individual variability in choice preferenthat was comparable to male rats. The group
difference between males and females in preference for the large, risky reward was not likely due
differences in sensitivity to the footshock, as locomotor activity during shock delivery did not diffe
between sexes. Risk taking in females was also not modulated by estrous stage, as there were
differences in preference for the large, risky reward across stages of the estrous cycle. Finally, a
systemic administration of-@mphetamine decreased choicetlod large, risky reward to a similar
degree in males and females. These results suggest that endocrine and/or neurobiological factor:
directly related to estrous cycle underlie sex differences in decision making under risk of advel
consequences. Oaing studies are investigating these possibilities.

108.The role of dopamine in the active threat responding De Oliveira, CC1, de Castro, MC1, Gouveia,
FV1, Seno, MDJ1, dos Santos LTC1, Antunes, G1, Fonoff, ET2, Teixeira, MJ2, Otoch, JP2, Marting
RCR1 1aboratory of Neuromodulation, Institute of Teaching and Research, HospitaLBzicese,
Rua Coronel Nicolau dos Santos, 69, CEP: 04388- Sao Paulo SP - Brazil 2University of Sao
Paulo, LIM 26- HCFMUSP, Av. Dr. Arnaldo, 455, 40. andaCerqueiraCesar CEP: 0124803- Sao
Paulo- SP- Brazil. Performance of instrumental active avoidance is constrained by Pavlovian defensi
reactions such as freezing. Interestingly, in this test we can identify two groups of animals, go
performers and poorepformers. In this experiment, we attempt to identify the role of dopamine as
modulator of avoidance response in good performers. For that, 47 good performers were trained in
avoidance test for 7 days and in the next day they receive intraperiiojegdion of saline, D2
antagonist sulpiride (20 or 40 mg/Kg) or D1 antagonissCH 23390 (0.025 or 0.05 mg/Kg) and it was
evaluated avoidance response and locomotion in the open field test. We showed that D1 antagc
affect threat response by redugithe number of avoidance response in comparison with saline ant
sulpiride (F(4,47)=15.10, p <0.001) without affecting the motor system exhibited in the open field te
(F(4,47)=1,72, p =0,16). Thus, this approach suggests that D1 receptors may plagntmpdetin the
competitive selection of defensive actions vs reactions in threatening situations.

109.Effects of the antidepressant sertraline given during pregnancy on the dam and the offspring
Susanne Brummelte, Fairouz A. Shoubah Jennifer M. Kott, BedflooneyLeber Department of
Psychology, Wayne State University, Detroit, Ml, USAExposure to maternal medication during
pregnancy can have significant impact on the development of the immature brain of the fetus. Me
women suffering from depressi@re successfully treated with adtpressants today. However, if a
woman becomes pregnant while taking -@@pressant she is faced with the difficult question of
whether to continue the medication or stop taking thedsgiressants. The current stwadys conducted
to investigate the short and lebgrm consequences of anpressant exposure for different periods of
time during gestation in an animal model of depression. First, female rats were treated with a venh
(oil) or chronic corticosterone @RT), the major stress hormone in rats, for 21 days to induce
depressivdike behavior. After 16 days of CORT or oil treatment, animals were further divided to eithe
receive a daily dose of sertraline (20mg/kg), the most commonly prescribed selecivaiseeuptake
inhibitor (SSRI), or vehicle (water). After completion of the CORT/oil treatment, female rats were the
paired with males until pregnant and continued to receive sertraline or water either until gestational «
(GD) 16 (discontinuation) a2l (until parturition). The dams were tested in the Feo®&dn Test for
depressivdike behavior and the offspring will be investigated at varying stages of development from
neonatal age up to adulthood. We hypothesize that the sertraline treaithdatn@ase depressilike
behavior in dams and affect the offspring differentially depending if they were exposed until GD16
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throughout gestation. The identification of thtepend consequences of in utero antidepressant
exposure for the unborn offsng will help affected women and their health care providers to make
informed decisions regarding their depression treatment.

110.Activation of basal forebrain GABAergic projection neurons alters mPFCGmediated working
memory performance in young F344 rats Authors: C. Bafiuelds B. Setlow, J.L. Bizor;
!Department of Neuroscienc&)epartment of Psychiatry, University of Florida College of Medicine,
Gainesville, FL Working memory is associated with persistent excitation of pyramidal neurons in th:
prefrontal cortex (PFC). GABAergic interneurons that project onto pyramidal cells refine spatial ar
temporal specificity in this system. In addition to intrinsic inhibitory inputs, pyramidal cells in the PFC(
are influenced by inhibitory projections from befaebrain. SpecificallyGABAergic neurons from the
magnocellular preoptic (MCPQO) area synapse primarily onto cortical GABAergic interneurons
producing a net disinhibition of PFC pyramidal cells. As such, basal forebrain GABAergic projectior
are wellsituated to influence PF@ediated cognition. To investigate this, adult male F344 rats were
surgically implanted with guide cannula aimed at the MCPO and trained on an dpesedtdelayed
response test of working memory. In this task, rats were eztjtorremember the location of a sample
lever over a delay period @4 s) to obtain a food reward. Basal forebrain GABAergic projection
neurons are selectively activated by pharmacologically stimulating M3 receptors. Rats receiv
microinjections of theVi3 muscarinic receptor agonist cevimeline (5 pg and 10 pg) or vehicle directly
into the MCPO prior to testing in a withBubjects design such that each rat received all drug conditions
Cevimeline microinjections significantly improved working memorjoagy delays compared to vehicle
conditions. These data demonstrate a role for GABAergic HDB/MCPO projection neurons-in PF
mediated working memory and suggest that pathological alterations in basal forebrain have the potel
to contribute to executiveydfunction.

111.Chronic stress enhanced fear memories are associated with increased amygdala zif268 mRNA
expression and are resistant to reconsolidation in an animal model of post traumatic stress
disorder. Hoffman, A.N. University of California Los Angeld3sychology, University of California
Los Angeles Neurosurgery, Arizona State University Psychology; Parga, A. Basic Medical Scienc
University of Arizona College of Medicine; Watterson L.R. Arizona State University Psychology; Paod
P.R. Arizona State klversity Psychology; Nikulina, E.M. Basic Medical Sciences, University of
Arizona College of Medicine; Hammer, Jr., R.P. Basic Medical Sciences, University of Arizona Collec
of Medicine; and Conrad C.D. Arizona State University Psychologlge chronicdl stressed brain
may present a vulnerability to develop maladaptive-fekted behaviors in response to a traumatic
event. Specifically, chronic stress leads to amygdala hyperresponsivity and dendritric hypertrophy ¢
produces a PTSIke phenotype thaincludes exaggerated fear learning following Pavlovian fear
conditioning and resistance to extinction. It is unknown whether chronic-sickgsed enhanced fear
memories are vulnerable to disruption via reconsolidation blockade, as a novel therggeatctafor
attenuating exaggerated fear memories. We used a chronic stress procedure in a rat model (wire 1
restraint for 6h/d/21d) to create a vulnerable brain that leads to a-KKESPhenotype. We then
examined fear behavior following acquisitioaactivation and poseactivation (i.e., reconsolidation) in
a Pavlovian fear conditioning paradigm and the subsequent functional activation of limbic structur
using zif268 mMRNA measured by in situ hybridization. Chronic stress enhanced amygdala@linctio
activation during fear memory retrieval at reactivation. Moreover, these enhanced fear memor
resisted a post reactivation rapamycin challenge to disrupt long term fear memory, and long te
memory processing at pesactivation was also associatedh enhanced amygdala (LA and BA), and
decreased hippocampal CALl activation. These results suggest potential challenges for reconsolidz
blockade as an effective approach in treating exaggerated fear memories, as in PTSD. Our findings
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support chraic stress manipulations combined with fear conditioning as a useful approach to study
PTSDlike phenotype.

112.Time course analysis of behavioral heterogeneity in MRL/MpJ lupugprone and control mice
Shiue, L. Biology Department Concordia College; Quini@. Psychology Department Concordia
College; Quincer, E. Biology Department Concordia College; Larson S. Psychology Departme
Concordia College; Reber J. Mathematics Department Concordia College; Strand K. Biolog
Department Concordia CollegeSystemiclupus erythematosus (SLE) is a multifaceted autoimmune
disease of unknown etiology that results in severe damage to several tissues including joints, kidn
heart, lungs and brain. As many as 80% of adults exhibit changes in behavior or cognitivaifunctio
pre- or postdiagnosis with SLE. The MRL/MpBaslpr/J mouse line (MRL/lpr) is one model used to
study SLE. MRL/Ipr resulted from lymphoproliferation (Ipr), a spontaneous autosomal retrotranspos
insertional mutation that produces a ffanctional vaiant of the preapoptotic cell surface receptor Fas.
The congenic MRL/MpJ strain contains a functional transcript for the Fas receptor and develops sc
lupuslike symptoms much later in life; the MRL/Ipr2 strain retains the Fas mutation but compared 1
MRL/lpr, develops a milder autoimmune phenotype. MRL/Ipr animals develop autoantibodies to Smi
antigen, nuclear proteins, and native singlad doublestranded DNA. These animals also exhibit
changes in cognitive function, emotionality, and motivated Wiehaassociated with autoimmunity;
however, researchers report contradictory evidence regarding MRL/Ipr performance on tasks measu
these behaviors compared to congenic controls, similar to the wide variety and severity of sympto
reported in humans i SLE. In order to better characterize the MRL model, we compared group:
means and analyzed the heterogeneity within groups for peripheral symptoms and behavior .
cognitive functioning in § 12, 18 and 24wk-old male MRL/lpr, MRL/lpr2, and MRL/MpJ mae.
These time points include no, mild, moderate, and severe peripheral symptomology as measurec
urinalysis, lymphadenopathy, splenomegaly, and serum antinuclear antibodies. Using univariate anal
of variance, as well as agglomerative anthKans clatering, we found both age and disease effects for
all strains, as well as withistrain heterogeneity, on several behavioral measures assessing activit
exploration, memory, anxiety, learning, hedonics, and depreliséveébehavior. This work was
suppored by the Lupus Foundation of Minnesota, the North Central Chapter of the Arthritis Foundatio
the National Science Foundation STEP program, and Concordia College.

113.Relationship of serum complement component C3 with autoimmunitassociated behavior in the
MRL/lpr model. Shiue, L. Biology Department Concordia College; Quinlan, C. Psychology
Department Concordia College; Franz, A. Biology Department Concordia College; Strand K. Biolog
Department Concordia CollegeSystemic lupus erythematosus (SLE) is altifaceted autoimmune
disease of unknown etiology that results in severe damage to several tissues including joints, kidn
heart, lungs and brain. Neuropsychiatric SLE (NPSLE) comprises 19 syndromes that include heada
cerebrovasculature diseaseizaee, and psychosis. As many as 80% of adults exhibit some NPSLE
syndromes, with mood disorders and changes in cognitive functioning among the most prevalent
compromised bloodbrain barrier is concomitant with NPSLE; however, people may experienceENPSL
in the absence of systemic disease flairs. The complement cascade comprises several proteins that
destroying bacteria and stimulating immune response cells. Inactive complement proteins in the bl
are activated by antigens bound to antibodiask iaitiate a series of cleavage and recruitment steps of
other proteins in the cascade. One consequence of complement activation is dilation of blood ves:
which can become leaky. Genowele association studies have suggested sequence differences
samne complement proteins as risk factors for SLE. There is also contradictory evidence implicati
alteration in serum or cerebrospinal fluid levels of the complement protein C3 with NPSLE syndrom:e
To investigate whether a relationship exists between s@3ihevels and cognitive changes associated
with NPSLE, we measured exploration, memory, learning, anxiety, and hedonics in th@rupas
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MRL/Ipr and control strains at presymptomatic to severe Higasstages, and quantified serum C3 in
these animalssing ELISA. The MRL/Ipr model contains a nonfunctional-apmptotic gene Fas, raises
autoantibodies to native DNA, nuclear proteins, and Smith antigen, and is particularly useful f
studying the behavioral and cognitive changes associated with autatitynin MRL/Ipr and control
mice with displaying similar peripheral symptomology, we found differences in C3 serum levels i
MRL/lprs compared to controls. Within the MRL/Ipr strain, animals displaying passive avoidanc
learning exhibited higher levels @f3 than those who did not learn (p=.017), and there was a trend o
lower C3 levels related to less time spent exploring the center of an open field and greater ove
activity. This work was supported by the Lupus Foundation of Minnesota, the NortalCemapter of

the Arthritis Foundation, the National Science Foundation STEP program, and Concordia College.

114 Effects of Chronic Treatment of Corticosterone on Physiological Responsesl,2 Ortolani D, 1
Donovan M, 1 Vargas J, 1 Layco E, 1 Onnis G, 1 Hita2 Spadari RC, 1 Tecott LH. 1 Department of
Psychiatry, University of California, San Francisco, CA, USA, 2 Department of Bioscience, Feder
University of S&o Paulo, Santos, SP, Bragihe HPA axis modulates a diverse array of behavioral and
physiobgical functions through regulation of glucocorticoid release. Chronic elevations o
glucocorticoids have been implicated in perturbations of energy balance and affect found in a w
variety of disease syndromes. Objectives: To obtain a detailed qtisatassessment of the impact of
elevated corticosterone levels on energy balance and affect, we performed a Home Cage Monito
(HCM) study. The HCM approach permits continuous automated collection and analysis -of hig
resolution behavioral datasetsvealing the coordinated regulation of of diverse behaviors. Male
C57BL/6J mice were housed in HCM cages, and received either corticosterone (CORT; 100 pg/ml)
vehicle in their drinking water during a 15 day monitoring period. On the 15th treatmenwelay,
examined responses to a novel object placed in the home cages. In accord with previous studies, C
treatment increased food and water intake, suppressed locomotor activity, and increased adiposity. L
of mice consist of alternations between inaetstates (ISs) occurring at the nest and active states (ASSs)
during which animals forage and patrol a home range. Within ASs, feeding and drinking events :
clustered into bouts. CORT treatment produced substantial changes in circadian patternsiaf, beha
including opposing effects on DC and LC AS probability. Whereas a DC suppression of AS probabili
arose from a selective decrease in AS duration, a LC enhancement of AS probability resulted from w
driven by selective increases in ingestive bazgsarising from prolonged bout durations. Additionally,
we observed D&pecific suppression of locomotion resulting from both reduction in DC AS probability
and reductions in the frequency with which bouts occurred during ASs. In contrast, CORTrirelidme
not alter locomotor bout properties such as bout size, duration or intensity (speed). We also fol
CORT treatment to suppress the extent to which animals explored a novel object introduced into
home cage. In sum, our results reveal intricate highly specific ways that chronic CORT treatment
alters components of behavioral patterns and their circadian regulation. A-D@REd suppression
of DC activity is mediated by a selective suppression of AS duration, rather than changes in locomc
bout properties. In contrast, CORTduced enhancement of feeding arises froselactive increase in
feeding bout size driven by prolonged feeding bout durations. These findings are consistent w
suppression of the process of wittmeal satiation. Mieover, chronic CORT treatment suppressed
exploration of a novel object, a finding consistent with an enhancement of areted behavior.
Financial Support. Judith Rose Shea Foundantion, FAPESP.

1150 mprovi ng undergraduat e s tencd principeanckresearch reethgds ¢
through structured didactics that complement mentored research training. Laura A. Rabin,
Deborah J. Walder, Luz Ospina, John K. Flynn, Susan Y. Chi, Tangeria R. Adams. Department
Psychology, Brooklyn College of Thgity University of New York. The NSFunded Neuroscience
Research Experiences for Undergraduates (REU) program at Brooklyn College immerses dive
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students in innovative research on clinical, cognitive, and behavioral, neuroscience. Undergradt
reseach and mentoring experiences are powerful mechanisms to attract and retain students in scie
majors, promote graduate school aspirations, and serve as a pathway toward careers in science,
REU program trains 12 students per year and includes 6 hiostraictured didactic training in addition

to 1520 hours of mentored laboratory research per week ovemaeélk semester. Our weekly journal

club was developed to familiarize REU students with the scientific literature in modern neuroscien
through leaming to select, read, understand, critically analyze, and orally present summaries of origir

research papers. Our weekly neuroscience semi
understanding of neuroscience in a manner complementargitdaboratory experience. Overall, these
didactics are intended to increase students’

enable students to communicate effectively about their work. The current study presents outcome
relatedto efficacy of the journal club and neuroscience seminar. REU students (n=24; 58% female, 4¢
first generation college, and 33% ethical/racial minorities) were evaluated in Week 1 and Week 15 (i
before and after participating in the didactics). Stuglentnpleted four assessments: two questionnaires
that assess students’ perception of their kno
two multiple choice quizzes that assess stud:
methodology. Pairegiamples t tests showed statistically significant improvements for the objective an
subjective journal club assessments and the objective neuroscience assessment. REU students
underwent our didactic seminars improved in their subjecind objective knowledge over the course
the semester. In addition, student feedback supports the idea that the didactics were a worthw
complement to the lab work, which adds to their overall understanding of, and appreciation for, t
scientific mehod. We discuss the importance of pairing mentoregviatix with seminaistyle didactics

to enhance students’ overall research traini
seminars to other institutions.
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Saturday, June 14

8:0010:00 Symposia: Reproductive experiential regulation of cognitive and emotional resilience.
Chair: Craig H. Kinsley, University of Richmond, USA

Chronic intranasal oxytocin: long-term effects of a reproductive hormone on behavior and neural
systems Bales,K. University of California, Davis Oxytocin (OT) is a neuropeptide known to be involved in
labor induction, milk letdown, orgasm, and the formation of social bonds. It is now being tested as a therape
for neurodevelopmental disorders involving sbdeficits, such as autism spectrum disorders. Effects of long
term exposure to this reproductive hormone are unknown, and quite possibly encompass changes in beh:
central regulation of neuropeptides, and possibly reproductive systems. We witit gtatsefrom studies of
chronic intranasal OT administration in prairie voles, BTBR mice, and titi monkeys. OT was administer:
daily at a developmental time period approximating the adolescent period in humans. At a dose close to
being used in huans (and at lower doses), chronic intranasal OT had-tantprosocial effects in prairie
vole males, but resulted in disrupted gaonding in the same males in the lelegm. Low doses also increased
emotionality in females as measured in the operl fiekt. Prairie vole males displayed lower oxytocin
receptor binding in the bed nucleus of the stria terminalis, higher oxytocin receptor binding in the postel
cingulate cortex, and lower production of oxytocin peptide in the paraventricular nuclausmonkeys,
preliminary data from animals of both sexes suggests that exposure to intranasal OT increases the willingne
approach strangers; extremely preliminary findings suggest that sperm transport may be affected in r
monkeys treated with OT.In summary, these chronic exposures to OT, a reproductive hormone, may affe
both social and emotional behavior, and reproductive systems themselves. This research is supporte
HDO071998, NIH OD P510D011107, and the Good Nature Institute.

Catch me f you can: Reproductive experience enhances foraging skills in owl monkeysBardi, M.,
Department of Psychology, Randolptacon College, Ashland, VA Studies on parental behavior in- bi
parental species have shown that becoming a parent involves reraabeialvioral changes driven by a
combination of neuroendocrine and experiential factors. These paremtunged modifications extend to brain
regions that are not typically associated with parental responses but contribute to enhancements in anc
parental responses such as foraging efficiency and predator avoidance. For example, reproducti
experienced (RE) female rats exhibited improved spatial memory in the dry land maze (DLM) and mc
exploration in the elevatgplusmaze (EPM) in comparison taulliparous females (Love et al., 2005). It has
also been shown that RE females had enhanced foraging behavior, likely as an evolutionary mechanis
increase the likelihood of pup survival (Lambert et al., 2004). More recently we aimed to test if sifadts

can be found in a fparental primate species, the owl monkey (Aouts spp.). On the basis of previous studies
several primate species showing how the dramatic physiologic changes occurring across parturition may a
help the mother cope witihe additional challenges imposed by the newborn, it was hypothesized that adapti
behavioral and physiological responses would be observed in RE male and female owl monkeys in compal
of their noRRE counterparts. We also hypothesized that RE waulidrce their natural foraging skills (insect
foraging). To assess their cognitive skills and coping flexibility, a foraging strategy task, including a set
novel objects marked with different symbols representing varying food rewards, was introducedriomals.

To assess endocrinological responses, urine samples were collected and assayed for cortisol
dehydroepiandrosterone (DHEA) to determine physiological measures of emotional regulation in parental
non-parental owl monkeys. To record theatural propensities in insect prey, carmeaps were installed at
night when the species is active, and the frequency of successful attempts was compared in the two gr
Corroborating previous research demonstrating adaptive modifications in forfjicigncy and emotional
responses in reproductively experienced rodents, in this presentation | will provide evidence that ancill
parental modifications are widespread in mammals, very likely as a homologous trait selected to increase
probabilityof bot h i nfant and parent survival, and the
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Pregnancy/reproductive experience: a neuralevelopmental epoch takes its place alongside sexual
differentiation and puberty. Kinsley, C Mothers are made, not born. time maternal mammal, pregnancy
and its attendant hor monal fluctuations render t
offspring. She experiences a most significant and transformative event during this conversion from virgin
firsttime mother, from nulliparity to primiparity. Along with the creation of a litter bearing half of her genes
the episode graphically demonstrates the inherent plasticity of the female brain, and represents a developn
epoch as significantas sexaal f f er ent i ati on and puberty before i
but modifications in her behavioral capacity occur because of the multitude of (likely permanent) neu
changes taking place. What was once an organism largelglissdfed becomes one focused on the care and
well-being of its offspring. For the female rat, provisioning her nest and its inhabitants takes precedence, wi
finding and acquiring food or subduing prey is integral to offspring surviving. The obstacles amayest a
successful reproduction are formidable. We are finding that the maternal brain, with its inherent plastic
provides the female with the capacity to respond with an even richer and enhanced behavioral repert
Artemis was the goddess of childh and the hunt, mother and provider. Maternal behavior in the rat may
incorporate the complementary elements that the early Greeks envisioned, and involve many different b
regions. That is, a mother is anything but -oireensional; likewise, materhéehavior encompasses many
facets beyond direct care of young. For instance, consider the many new behaviors a female must perform
her young are present. Formerly unfamiliar activities are required of the mother, including behaviors suct
retrieving wayward pups, grouping and crouchioger, and licking/physically stimulating the offspring, and
protecting them against predators. Further, building onto and enhancing existing behavioral repertoires suc
nest building, foraging and aggression wolbkdexpected to happen, too. In order to tend to her nest and young
the new mother must strike a Faustian bargain: leave the relative safety of the nest and her helpless offspri
forage for food and resources where predators await both mother and gowemain ensconced, ensuring a
slow and inexorable fate. Enter maternal nervous system adaptation: behavioral solutions ensue, leadir
greater survivability.

Epigenetic regulation of maternal learning Stolzenberg, D. University of California DaviExperiences that
occur during development have enduring effects on brain and behavior, which persist across the lifetime o
organism. However, experiences that occur after critical developmental windows close carshiguerthe
brain and change havior. Motherhood is one such experience, gained in adulthood, that has robust effects
brain and behavior. The transition into motherhood is typically precipitated by the hormonal events
pregnancy and birth, which decrease anxiety and increasetiatiréo infants. At birth, rodent mothers are so
highly motivated to interact with their offspring that they will traverse an anxiogenic, novel environment (su
as a novel Imaze) or learn to press a lever to interact with pups. This experience of bg@mbpther results

in a sustained sensitivity toward infants that functions to ensure the mother will successfully handle
demands of motherhood and continue to provide maternal care. The medial preoptic area (MPOA) of
hypothalamus, which plays aitecal role in this process, integrates hormonal and nglgted information from

all sensory modalities and regulates maternal behavior responses. A major research theme has be
understand mechanisms through which genetic and epigenetic modificaitioieg phenotypic plasticity in
MPOA neurons, which support functional changes in maternal responding. In particular, we have explored
hypothesis that chromatin modifications mediate effects of maternal experience on maternal care
potentiating theability of infant stimuli to activate the neural circuit that regulates maternal behavior
Chromatin is the complex of DNA compactly coiled around histone proteins. Thetrgasational
modifications of histones by histone acetyltransferase (HAT) enzyneea v e “ epi geneti c mi
the level of the genome and control gene expression. In support of the idea that epigenetic modificat
mediate plastic changes in maternal responding, increasing HAT activity reduces the amount of mate
expeience required to sustain maternal care {@rgn. Further, the consolidation of maternal experience seems
to involve the recruitment of a HAT to gene promoters and stable changes in gene expression, which
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associated with lonterm increases in matairesponsiveness. Thus, the experience of motherhood may b
regulated by epigenetic mechanisms.

8:0010:00 Symposia: Diet, behaviour, and immunity across the lifespanChair: Stephen Kent, La
Trobe University, Australia.

Diet affects executive functn: Effects across the lifespan Teresa M. Reyes There is a growing
appreciation for the role that diet plays in optimizing brain development, and subsequent behavior. Subopiti
diets during critical developmental periods, such as pregnancy and adclkescan lead to loigrm adverse
neurobehavioral outcomes. In this presentation, data will be presented that demonstrate vulnerability at the
of the prefrontal cortex, with effects on executive function (attention and impulsivity). Work in ostuldibs
suboptimal prenatal development by feeding mouse dams a diet low in protein or high in fat, which result:
pups that are either small or large for gestational age, respectively (SGA and LGA). When tested in the 5 ch
serial reaction time tasiSGA pups display inattention, while LGA pups show impulsivity. Potential molecular
mechanisms linking prenatal diet to executive function deficits will be discussed.

The role of microglia in perinatal diet's programming effects on neuroimmune function Sominsky L;
Spencer SJ Obesity is characterized by a chronic igvade inflammation. At the level of the hypothalamus,
this inflammation can lead to a disruption of the pathways regulating feeding and metabolism and a resist:
to satiety signalling tm leptin and insulin. Although hypothalamic inflammation can be influenced by diet a
any stage of life, the early life nutritional environment is likely to be particularly important because of i
potential to influence how central immune cells mature. Ndve seen rats suckled in small litters (of 4; SL)
develop an overweight phenotype, compared with those suckled in control litters (of 12; CL), that is evident
as early as postnatal day (P) 7 and persists into adulthood. These SL rats also habvatedawuroimmune
responses to an immune challenge with lipopolysaccharide (LPS). This exacerbatdlhpmoatory response
may be partly due to alterations in the normal maturation of microglia within the young brains of neonata
overfed rats, by encouagi ng the microglia to remain in a "'p
basal preinflammatory profile. We thus examined inflammatory profiles, including microglial proliferation and
morphology, in rats suckled in CL or SL at P7 and MNdonatally overfed rats have more microglia in the
paraventricular nucleus, and other regions of the hypothalamus, accompanied by changes in the
inflammatory profile. These findings suggest neonatal overfeeding can alter microglial maturation, liyotentiz
contributing to exacerbated central responses to an immune challenge.

Mum's the word: Understanding the role of maternal inflammation in elevating the risk of offspring
neuroendocrine disorders Jasoni C, Kim D, Sanders T Department of Anatomy, @erfor
Neuroendocrinology, University of Otago, DunediA mot her ' s obesi ty -retagnided g
for its ability to elevate her offspring’ s risk
the mother and her offspringt@ract most intimately during gestation, we have been characterising the chang
that take place to the fetal brain during its development in an obese mother, with particular focus on the reg
of the brain that regulate feeding behaviors later in lifeemale C57B/6J mice were fed a higlh diet (45%

kcal from fat) for 6 weeks beginning one week after weaning. This protocol results in >30% increase in bc
weight compared to contrééd agematched females, and offspring show elevated body weightoknad
glucose when fed a higiat diet. At birth, we observed significant anatomical changes in neurona
connectivity between the arcuate (ARC) and paraventricular nuclei of the hypothalamus, two interconnec
brain areas that regulate body weight. Went used NextGen sequencing to determine whether anatomice
changes could be accounted for by altered developmental gene expression. At gestational day 17.5 (GD!
the ARC of fetuses developing in obese mothers showed altered expression of develgmgnestabntrolling
axon growth and guidance. Several of these genes encode axon guidance receptors and were expl
specifically by ARC neurons that control body weight. Other genes were expressed in nearby regions wi
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their products could influence @ith of ARC neuronal processes. To understand the cellular mechanisn
linking maternal obesity to altered developmental gene expression, we have investigated a possible role
cytokines. We have used a multiplex cytokine assay to identify significafelated interleukiiB and
interleukin6 (IL6) in the fetal circulation at GD17.5. Treatment of ARC explants with IL6 significantly reducec
axon growth in vitro, and this was accompanied by altered gene expression that mimicked that seen in \
Takentogether these observations suggest that elevated inflammation in the brains of fetuses developin
obese mothers may act to alter developmental gene expression and thereby derail normal formation o
neural circuitry that controls body weight later life. Understanding how the prenatal environment has an
impact on later life health and disease is one of the first steps toward developing strategies for ensuril
healthy start to life and lif®ong health for the babies of obese mothers.

The interleukin 18 system in the central regulation of feedingBruno Conti, The Scripps Research Institute
Cytokines produced during infection or diseases can affect energy homeostasis by reducing nutrient in
and/or increasing energy expenditure. Theipflammatory cytokine Interleukin 18 (L8) can be produced
centrally by microglial cells during inflammation, and by neurons of the medial habenula as well as
ependymal cells during stress-18 acts trough a heterodimer receptor comprised of a sudphd (I-1 8 Ra )
required for binding and a subunit beta-IL8 RB) necessary for activati or
promoter usage and alternative splicing can also originate truncated isoform¢ & Ra and [ bel
decoy and serve tthe negative regulation of 418 action. In addition, a soluble -8 binding protein can
prevent [L-18 to engage H1 8 Ra . Al me rh&®Rearesexpedsed inmeuroris ithroughout the brain
with high levels in the hypothalamus, wherell8 Ra a medfourfdl invgeveral areas including the arcuate
(ARC), lateral (LH), ventromedial (VMN), paraventricular (PVN) and dersadial (DMN) nuclei. Mice
deficient in IL-18 (1118/-) or t he r ecept o+) oeeteg hsayousguabuitsnand theri rgdidl 8
develop maturityonset obesity. Conversely, centratlB administration in the third ventricle was anorexigenic,
suppressing food intake and weight regain in hungry mice. Collectively, these findings indicateli®aiai.

act as central modulator e@hergy balance and may do so by directly acting on hypothalamic neurons th
regulate feeding.

Calorie restriction attenuates lipopolysaccharideinduced microglial activation in discrete regions of the
hypothalamus. Matthew W. Hale, Morgan E. Radler, Steen Kent, School of Psychological Science, La
Trobe Univeristy, Melbourne, VIC, AustraliaCalorie restriction (CR) has been shown to increase longevity
and elicit many health promoting benefits including delaying immunosenescence and attenuat
neurodg ener ation in ani mal model s of Al zhei mer ’ss
microglial activation following cortical injury and aging. We previously demonstrated that CR attenuate
lipopolysaccharide (LPShduced fever and shifts hypothalamic signaling pathways to asinflathmatory
bias; however, the effects of CR on LiP8uced microglial activation remain largely unexplored. The current
study investigated regional changes in iR&uced microglial activation in mice exposed to 50% CR for 28
days. Immunohistochemistry was conducted to examine changes in ionized daluilimy adapter moleculg
(Ibal), a protein constitutively expressed by microglia, in a total of 27 brain regions involved in immunit
stress, and/or thermoregulation. Exposure to CR attenuatedntB&d fever, and LRBduced microglial
activation in a suket of regions: the arcuate nucleus (ARC) and ventromedial nucleus of the hypothalam
(VMH) and the subfornical organ (SFO). Microglial activation in the ARC and VMH was positively correlate
with body temperature. These data suggest that CR exertsseffectegionally specific populations of
microglia; particularly, in appetiteensing regions of the hypothalamus, and/or regions lacking a complet
blood brain barrier, possibly through altered-mnd antiinflammatory signaling in these regions.
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10:30-11:30 Presidential Lecture: Food on the brair Why is obesity a 21st century problenv?. J. Morris

Food on the braini Why is obesity a 21st century problem?Margaret J Morris School of Medical Sciences,
UNSW, Australia Changes in food compoiih and availability have contributed to the dramatic increase in
obesity over the past 30 years. The brain plays a critical role in regulating energy balance. We hav
examined neurochemical changes in the brain in animal models during the developieesity, and the
mechani sms underlying the intergenerational tran
of the neural circuitry involved in appetite regulation. Our work shows maternal obesity alters hypothalan
expression of keyppetite regulators, from as early as day one of life. Using rats, we found exercise in tl
offspring of obese mothers, regardless of their postweaning diet, improves metabolic profile. Using west
foods high in fat and sugar, we showed that palathhleet | eads t o more ‘snacki
obese rats moved less than lean rats. Importantly, withdrawal of the palatable diet led teliaesteszonse.
Impairments in cognitive function have been associated with obesity. Aafitdae week of exposure to a high
fat, high sugar diet selectively impaired some types of learning in the rat. Excess sugar alone had similar eff
and both diets were linked to increased inflammatory markers in the hippocampus, a critical regi@ul imvolv
memory. Obesity related inflammatory changes have been described in the human CNS. Ongoing work ain
test interventions to prevent or reverse the learning deficits. These data have implications for minimizing h;
caused by unhealthy eating.

3:30-5:30 Symposia: Sexdifferences in developmental psychopathologies: An animal model
perspective. Chair: Ina Weiner, TeRviv University, Israel

Sexspecific behavioral and mol ecul ar deficits -in
derived neurotrophic factor. Van den Buuse M (1,2); Klug M (1); Hill R (1); (1) Florey Institute for
Neuroscience and Mental Health, University of Melbourne, Melbourne, Australia; (2) School of Psychologic
Science, La Trobe University, Melbourne, AusttalSchizophrenia and other psychiatric illnesses are likely
caused by a combination of genetic and environmental factors.-&aired neurotrophic factor (BDNF) is
involved in brain development and plasticity and is implicated in schizophrenia ardglepi on. To n
hi t ' -engirenment interactions and the involvement of BDNF, we investigated thetdongeffects of
corticosterone treatment (CORT) to simulate chronic stress. We previously showed that this treatment resul
deficits in spatl memory in a Ymaze task in male BDNF heterozygous mice, but not wildtype controls (Klug
et al., Neurobiol Dis 2012). In male maternaparated rats, CORT induced similar deficits. In both models,
there were no CORT effects in females; however thegeals displayed anhedodike behaviour which was

not observed in males. Male/femalgecific behavioral changes in maternagparated rats were correlated
with differential effects on exeapecific BDNF expression in the dorsal hippocampus, preliobitex and
nucl eus accumbens between the sexes. Mo r e-speddic ,
alterations in regional NMDA receptor subunit expression. These studies suggest that developmental s
effects may be modulated by esteaggs it interacts with BDNF/TrkB gene expression and signaling. Indeed, ir
separate studies, the adolescent/young adult developmental trajectory of BDNF signaling in different bt
regions, such as the frontal cortex and dorsal hippocampus, was matifbnt between male and female
mice and sensitive to altered circulating levels of these sex hormones. Furthermore, in animal and hu
studies we observed differential effects of estrogen and testosterone in behavioral paradigms with relevan
schinphrenia, such as prepulse inhibition (PPIl). I
sexspeci fic vulnerability to behavioral and mol e
effects of BDNF deficiency and drugs abuse, such as cannabis and methamphetamine. We have als
investigated CORT effects in BDNF heterozygous rats and results will be shown. Overall, these studies c
be relevant for our understanding of sex differences in psychiatric illnesses andaptitestiments based on
sex steroid hormones.
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Sexually dimorphic and developmental effects of maternal separation on prefrontal cortex, behavior and
inflammation in rats. Brenhouse H.C., Holland F.H., Golan N., Backus T., Northeastern University, Bosto
MA. Early adverse experience plays an important role in psychopathology by altering memory a
motivational processes. These effects often manifest in adolescence, in parallel with tbhevkltging
prefrontal cortex (PFC). For example, we have olesbrthat ELS in males leads to a decrease in PFC
inhibitory interneurons that express the protein parvalbumin in adolescence, but not earlier. The timeline
PFC development can differ between males and females, and most neuropsychiatric disordesvibdfC
dysfunction exhibit sex bias in their presentation. However, little is known mechanistically about whether ea
life stress affects males and females differently. Notably, growing evidence suggests that neuroinflamma
interacts with develpment to mediate the emergence of dysfunction after ELS, and therefore is a promisi
target of investigation. Here, we will discuss experiments in which male and female rats were subjected to €
life stress (ELS) using maternal separation or werditiaceared from postnatal day (R¥®. Peripheral and
central inflammatory markers were measured along with PFC parvalbumin, dendritic morphology, and sev
behaviors over development. Adolescent behavioral deficits were correlated with early ogcplati
inflammatory markers preferentially in males, while females displayed earlier behavioral dysfunction a
significant changes in PFC dendritic morphology. We will discuss emerging evidence that ELS affects me
and females through different devetogntal mechanisms, which manifest behaviorally at differentpionets.

Immune activation in lactating mothers produces longerm structural brain and behavioral
abnormalities that are distinct in male and female sucklings: A novel neurodevelopmental mebof sex
biased psychopathology Ina Weiner, Schools of Psychological Sciences and Neurosciencévivel
University, TetAviv, Israel Sex bias is a ubiquitous characteristic of adult onset neuropsychiatric disordel
including schizophrenia and affeai disorders, suggesting that sex is an important susceptibility factor, an
should be considered in the etiology of such disorders. Model rodents with developmental disruptions car
informative for exploring the role of sex in disease vulnerability.aBse altered neuroimmune mechanisms
play a role in schizophrenia and affective disorders, difelyprenatal or postnatal) infection/inflammation is
widely used to produce relevant behavioral and brain endophenotypes, but consistent with male bia:
neuoscience, most studies assess only male offspring. Here we used lactation as a vehicle for edpgsing ¢
old female and male neonates to the viral mimic polyriboinogialgribocytidylic acid (polyl:C), and
assessed both sexes for the presence of €kpnre mania, and schizophrenigphenotypic behaviors and brain
volumetric changes. Immune activation in lactating dams led to sexually dimorphic behavioral endophenoty
in adulthood, with male but not female offspring exhibiting cognitive inflexib{ltersistent latent inhibition
and slow reversal) and hypodopaminergia, and female but not male offspring exhibiting affective defi
(increased immobility in FST and reduced saccharine preference) and hyperdominergia, consistent with sex
in SCZ and affective disorders. Tracing the neurodevelopmental and behavioral trajectories betwe
adolescence and adulthood revealed that lactationatijiblied to sexindependent regienand maturation
specific volumetric reductions in the hippocampus, preffatdaex and striatum that predated the-spgcific
behavioral abnormalities which emerged at the same time in young adulthood. Our finding that the sc
neurodevelopmental insult led to schizophreraad depressionr e | ev an't “sympt ohes”
recently emphasized notion that risk factors are transdiagnostic. Furthermore, they show that sex can trans
some common neurodevelopmental etiologies into distinct psychopathologies, in line with the notion that
may constitute an important supteility factor for the development of psychopathologies of developmental
origin. It remains to be determined which aspects of early insults and at which developmental stage/s, inte
with the sex of the brain to produce distinct psychopathologies.

Early-life modulation of Cavl.2 induces sespecific resiliency to depression Michal Arad a, J. Michael
Bowers b, Margaret M. McCarthy a,b,c,d, Todd D. Gould a,c,d,e a Department of Psychiatry, b Department
Pharmacology, ¢ Program in Neuroscience, ¢gddenent of Physiology e Department of Anatomy and
Neurobiology, University of Maryland School of Medicine, Baltimore, MD 2120&enetic studies have
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associated polymorphisms in the CACNA1C gene with a mood disorder diagnosis. CACNA1C codes
Cavl.2, wirch is an Ltype voltagegated calcium channel (LTVGCC)Jalpha-1 subunit. Recently, we reported
that Cacnalc haploinsufficiency in the mouse alters resilience to depredat@a behaviors in a sex
dependent manner. Given that male and female Cacnalainsayfficient mice share reduced levels of Cavl.2
LTVGCC, but females showed greater resiliency than males to depriksi@ymptoms, our aim was to
assess whether the interaction between the sex of the brain and Cavl.2 LTVGCC levels during a sens
period for sexual differentiation of the brain may account for the development-gpseitic depressichke
behavior. To that end, we used two early life manipulations: 1) Cacnalc haploinsufficient and wild type (W
female mice (C57BL/6J background) weexposed to hormonal masculinization of the brain by a single
injection of testosterone (0 or 100ug/mouse) on postnatal day (BNE))Male and female WT mice received

a bilateral intracerebroventricular injection of nimodipine (Cavl1.2 LTVGCC blocker;®25ug/0.25ul/side)

on PNDO. At adulthood (>PNEY7), all mice were tested in the Forced Swim Test and Learned Helplessne:
procedures which assess depressikan behaviors. Resiliency to depression in Cacnalc haploinsufficient
females was attenuatexd females neonatally exposed to testosterone. Neonatal blockade of Cavl.2 LTVGC
by administration of nimodipine led to reduce depresBla@nbehavior in WT females, but not in WT males.
Furthermore, neonatal intracerebroventricular administration ofdipime@ modulated CREB phosphorylation
(using Western blot) in the frontal cortex, hippocampus and amygdala of female but not male neonates. T
findings provide further support for the sd&pendent role of LTVGCC in the development of depression,
suggesing that neonatal changes in activity of LTVGCC alter mood disorder related behaviors selectively
females. As women are at greater risk of depression, our novel neurodevelopmental model may be usef
further understand the role of Cavl.2 LTVGCChe tlevelopment of sdxased mood disorders.

3:30-5:30 Symposia: Traumatic brain injury: Laboratory and clinical perspectives. Chairs:A. E.
Kline; C. O. Bondi

Contemporary Laboratory Models of Traumatic Brain Injury . C. E. Dixon, Pittsburgh VAHealthcare
System and University of PittsburghTraumatic brain injury can result in the disturbance of cognitive,
behavioral, emotional, and physical functioning. Residual cognitive disturbance remains a significant conc
of persons with concussive to sexérBl. Experimental models of TBI have been developed to study injury
biomechanics, discover pathological mechanisms, and develop therapies with the goal of reduiridgcEslI
human suffering. My talk will describe contemporary animal models of TBh it focus on their
neurobehavioral and neuropathological outcomes. Models relevant to sparisilitaryrelated TBI will also

be discussed.

Social behavior after injury to the developing brain Semple BD (1,2), Sam PN (1), Gimlin K (1), Schenk
AK (3) and NobleHaeusslein LJ (1,4). 1=Departntierof Neurological Surgery and=Rhysical Therapy and
Rehabilitation, University of California San Francisco, CA, USA. 2=Department of Medicine (Roya
Melbourne Hospital), Melbourne Brain Centre, University of béeirne, Parkville, VIC, Australia
3=Department of Physics, Randolph College, Lynchburg, Wacumulating evidence suggests that traumatic
brain injury (TBI) at a young age may have adverse consequences on the development of social behay
However, thetrajectory and mechanisms underlying social dysfunction after injury are unclear. W
hypothesized that a young brain may show particular vulnerability to such deficits, given the ongoi
development of normal social behaviors throughout childhood andsagwmice. In these studies, a modei@ate
severe TBI was induced by controlled cortical impact to male mice at eithemggattlay 21 or 35, to model a
toddler or adolescertged human, respectively. We demonstrate that changes in social investigadien, so
sexual behaviors and social communication result from injury at a younger age, while adolescemubezdin
mice show considerable resilience to social deficits. Further, the manifestation of social dysfunction was fo
to be dependent upon seveodther variables including time pesijury, injury severity, and the location of the
impact. Together, these studies highlight the unique vulnerability of the developing brain-terfangpcial
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dysfunction after TBI. Implementation of standardized as$aysocial behavior in preclinical TBI studies,
particularly in the context of the immature brain, should be encouraged.

Old dog, new tricks: the attentional setshifting test as a novel cognitive behavioral task after controlled
cortical impact injury . Corina O. Bondi, Physical Medicine and Rehabilitation, Safar Center for Resuscitatio
Research, Center for Neuroscience, and Center for the Neural Basis of Cognition, University of Pittsbut
Pittsburgh, PA Cognitive impairment associated with prefantortical dysfunction is a major component of
disability in traumatic brain injury (TBI) survivors. Specifically, deficits of cognitive flexibility and attentional
setshifting are present across all levels of injury severity. While alterations in Isjegttaing have been
extensively described in experimental models of TBI, studies investigating more complex cognitive deficits .
relatively scarce. To address this important issue, the aim of this preclinical study was to first evaluate the e
of a controlled cortical impact (CCI) injury on executive function and behavioral flexibility performance a:
assessed using the wellidated attentional sehifting test (AST). The AST involves a series of increasingly
difficult discriminative tasks to obtaifood reward, including simple and compound discriminations, stimulus
reversals, and intraand extradimensional (ED) shifts. Furthermore, environmental enrichment (EE) wa
employed as a therapeutic approach of preclinical rehabilitation aiming to restpriéve performance post
injury, given a considerable literature showing improvements in behavioral and histological outcome after br
trauma.

Standard vs. Enriched Housing after Traumatic Brain Injury: When Less is Not More Anthony E. Kline,
University of Pittsburgh, Department of Physical Medicine & Rehabilitation, Safar Center for Resuscitatic
Center, Center for Neuroscienc&nvironmental enrichment (EE) is a complex living milieu that has been
shown to enhance functional recovery vs. stand&iD) housing after experimental traumatic brain injury
(TBI) and therefore may be considered a rodent correlate of rehabilitation. However, the typical EE parad
consists of immediate and continuous exposure to enrichment after TBI, which is incongistehe timing
parameters in clinical rehabilitation where patients typically will not begin rehabilitation until days after injur
and then will receive therapy for only a few hours per day. The goal of this presentation is to discuss the re:
of sudies designed to more accurately mimic the clinical scenario.

Fact or Fiction: An Evidence-Based Approach to Sportsrelated Concussion Christopher C. Giza Mild
traumatic brain injury (TBI) or concussion is an increasing concern, particularly isetheg of repetitive
injuries as seen in sports and the military. However, information generally available in the lay press offer
different understanding than careful review of the existing objective evidence. Here we will take a translatio
perspetive, linking what is known about the pathophysiology of mild TBI with the existing clinical literature.
Topics covered will include the epidemiology of spadkated concussion (SRC), tools to assess SRC, the risk
of repeat injury, risk of prolongedaevery, treatments for SRC and the linkage between repeated mTBI/SR(
and chronic neurodegeneration. EXxisting data suggest that females as well as males sustain SRCs, and i
may be more vulnerable. No single test is available to diagnose concussiamesnt recommendations are to
use a multtiered approach to assessment. There are identified risk factors both for sustaining repeat SR
well as for experiencing prolonged recovery. The proper management of SRC holds many controversies,
protedion from contactisk and cognitive restructuring have evidence to support their use. Other interventior
including complete cognitive and physical rest, controlled exercise, pharmacotherapy and nutritiol
supplements are lacking definitive data as tiiine. Finally, a discussion of the different relationships between
repeat SRC, persistent cognitive impairment and chronic neurodegeneration will outline the current state of
evidence, as well as delineate areas needed for future investigation.
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IBNS CALL FOR SYMPOSIA
and SATELLITE PROPOSALS

The Program Committee is now soliciting proposals for symposia and satellites for the next Annual Meeting
of the International Behavioral Neuroscience Society to be held aFdiemont Empress Hotel, Victori8C,
Canada, June-Z, 2015We look forward to another scientifically excellent conference in an exciting venue.

A typical symposium includes four (4) speakers and is scheduled for two (2) hours. The time and date of
symposia are set by the Program Comttee. IMPORTANT: In addition to standard symposium proposals,
we elicit proposals using innovative formats, for which@ur slots will also be available.

All symposia proposals should include a title, the name of the chairperson(s), a substargorgtien of the

topic and proposed talks, the list of speakers, their affiliations and email address, and tentative titles of their
talks. Costs of attending the meeting are not financially supported by the IBNS. Each organizer and speake
is expected ® cover their own fees.

Satellites are structured and financed by the organizers. Satellite meetings may be held either prior to or
after the IBNS meeting dates. Satellite proposals should also include the anticipated location and plans for
financing. Al proposals are reviewed by the Program Committee and then submitted to the IBNS Council for
consideration.

The deadline for priority consideration of sympuosi proposals is September 15, 20Dktails for submission
of proposals will be available ondHBNS website.

pate’
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Summary Program
Tuesday, June 10
11:061:00 Council MeetingWillows
2:304:30  Student Socidfor students & pdstcs) Veranda F
4:306:00  Registration Foyer Cherry Lounge
6:089:00 Welcome to Vegas Recepti@herry Lounge
Wedrsday, June 11
7:308:00  Exhibitor DisplaysCoffee/Tea Breakavilion Ballroom
8:0010:00 Symposia:The importance of the alleviation of negative affective states and cognitive impairments in animal models of nicotine
dependence Chair: F. Scott Hallharleston AF
8:0010:00 Symposia:Brains in the City: Neurobiological effects of urbanizafioair: Kelly Lambkie@harleston BCDE
10:0010:20 Exhibitor DisplaysCoffee/Tea Brealavilion Ballroom
10:2010:30 Presidential WelconieBrain Safetinitiative
10:3011:30 Keynote Speakefrossspecies translational studies of bipolar dido@zyeii Charleston BCDE
11:301:00 Lunch/Networking Bre&keals not provided)
1:063:00  Young Investigator Travel Award DataiBGtzarleston BCDE
3:0063:30 Exhibitor DisplaysCoffee/Tea BrealRavilion Ballroom
3:365:30 SymposiaThat s why they call it gambling: N e u Chaif: Stam 8.d¢~lorebnoi s ms r
Charleston BCDE
3:305:30  Symposia:Behavioral edpoints in drug discovery: What does the pharmaceutical industryGiesd Bophie Diharleston AF
5:307:30  Poster SessionilPavilion Ballroom
Thursday, June 12
7:308:00  Exhibitor DisplaysCoffee/Tea Breakavilion Ballroom
8:0010:00 Symposa: Warm feelings, warm thoughts: Thermosensation, emotional behavior, and ment@haeal@hristopher A. Ldwry
Charleston AF
8:0010:00 Symposia:Chronic stress and brain plasticity: Contrasting mechanisms underlying adaptive and maladege/arnt implications
for stressrelated CNS disordeShair: Serge Campédtharleston BCDE
10:0010:30 Exhibitor DisplaysCoffee/Tea BredkPavilion Ballroom
10:3011:30 Benchto-Bedside Lecturé€oming to our senses: Implications of embodinegpatfioogenesis and treatment of major depession.
Raisor Charleston BCDE
11:3012:15 Publishing Workshoploby Charkin, Elsevier. Panelists: Stephen Kent, Jared Young, MikhaiidtlesitdmAF
12:3e2:00 Meet the Professiondlmea not providedmeet in Pavilion Ballroom
12:183:00 Lunch/Networking Bre&keals not provided)
3:083:30  Exhibitor DisplaysCoffee/Tea Bre&kPavilion Ballroom
3:365:30  Symposia:The role of CRF and CRF receptor expression in the progressiathaluyp of major depressive disordghairs: Marion
Rivalan and R. Parrish Waters, Cliff Stir@hareston BCDE
3:305:30  Oral Session 1: AddictioiCharleston AF
5:307:30  Poster Sessioni ZPavilion Ballroom
Friday, June 13
7:308:00  Exhibitor Diplays- Coffee/Tea Breakavilion Ballroom
8:0010:00 Symposia:Current advances in animal models of neurodevelopmental disaCtiair: Mu YangGharleston BCDE
8:0010:00 Symposia:Deep brain stimulation of the basal ganglia nuclei: Animal aad swdies.Chair: Claudio Da CuhRarleston AF
10:0010:30 Exhibitor DisplaysCoffee/Tea Brealavilion Ballroom
10:3611:30 Keynote SpeakefClosing the translational gap between mutant mouse models and the clinical reality of pdyctéidiirggba
Charleston BCDE
11:361:00 Lunch/Networking Breékeals not provided)
1:062:45  Oral Session 2. Diseds€harleston BCDE
1:062:45  Oral Session 3: MechanisimSharleston AF
2:453:30  Exhibitor DisplaysCoffee/Tea BredkPavibn Ballroom
3:365:30  Symposia:Neural mechanism of regulation and disruption of motivational beh@Wairs: Hidehiko Takahashi, Christelle Baunez
Charleston BCDE
3:305:30  Symposia:Scents that mattérfrom olfactory stimuli to genes, behavamd beyond Chairs: M. Fendt, Y. Kiyok&@tearleston AF
5:307:30  Poster Sessioni Pavilion Ballroom
Saturday, June 14
7:308:00  Exhibitor DisplaysCoffee/Tea Brealavilion Ballroom
8:0010:00 Symposia: Reproductive experiential regulationgoitoge and emotional resiliendghair: Craig H. Kingl&harleston AF
8:0010:00 Symposia: Diet, behaviour, and immunity across the lifeSpaim: Stephen Ké@harleston BCDE
10:0010:30 Exhibitor DisplaysCoffee/Tea Bre&kPavilion Ballnmo
10:3011:30 Presidential Lecturd-ood on the bréilvhy is obesity a 21st century probMeth™MorrisCharleston BCDE
11:3@3:00 Lunch/Networking Bre&keals not provided)
3:003:30  Coffee/Tea Bred@kPavilion Ballroom
3:305:30  Symposia:Sexdifferences in developmental psychopathologies: An animal model pers@éativd. WeinieCharleston AF
3:365:30  Symposia:Traumatic brain injury: Laboratory and clinical perspectlesrs: Anthony E. Kline; Corina O Bivadieston BCDE
5:306:00 Business MeetirigOpen to all MembiGharleston BCDE
6:301:00  Awards BanqueétPavilion Ballroom
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