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The 2015 Annual Meeting of 

 

The Society for Social Neuroscience 
 

The Society for Social Neuroscience is an international interdisciplinary, non-profit, 

scientific society established to advance and foster scientific research, training, and 

applications. 
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S4SN 2015 Annual Meeting I Program Overview 
 

 

 

 

 

 

 

 

Schedule Friday, October 16, 2015 
 

8:00 am – 6:30 pm Registration,  Grand Ballroom Foyer 

8:30 am – 7:30 pm Exhibits on Display 

9:00 am Welcome to S4SN 2015 Annual Meeting 

9:00 am — 10:00 am Taylor and Francis Social Neuroscience Keynote Address                                                      

John Cacioppo, “What is Social About Social Neuroscience?” 

10:00 am — 10:20 am Coffee Break  

10:20 am — 11:50 am Symposium 1: Of mice, fish and men: Chemical signaling in social communication. Chairs, 

Rui F. Oliveira and Gün R. Semin 

 S1.1  Catherine Dulac, “Molecular architecture of social signaling in the mouse.” 

 S1.2  Rui F. Olivera, “Social transmission of fear in zebrafish.” 

 S1.3  Valetina Parma, “Chemical warning signals in humans.” 

 S1.4  Gün R. Semin, “Transmitting emotional states via chemosignals.” 

11:50 am — 1:00 pm Lunch Break 

1:00 pm — 2:30 pm Symposium 2: The parental brain across species. Chair, Morten L. Kringelbach 

 S2.1 Marc H. Bornstein, “Mother-Infant Vocal Interactions across Cultures and their 

Neurobiological Underpinnings.” 

 S2.2 Christine Parsons , “Investigating the human response to infant vocalizations: from 

arcade games to deep brain electrodes.” 

 S2.3 Joe Lonstein, “An animal model investigating the importance of mother-infant touch 

for postpartum anxiety and caregiving.” 

 S2.4 Stephen J. Suomi, “Face-to-face interactions between rhesus monkey infants and their 

mothers.” 

2:30 pm — 3:10 pm Hot Topics 

 Robert Froemke, “Oxytocin, maternal behavior, and excitatory-inhibitory balance” 

Harriet de Wit, “Measuring prosocial effects of drugs in humans: 3,4-methylenedioxy-

methamphetamine (MDMA) and oxytocin” 

3:10 pm — 3:30 pm Coffee Break 

3:30 pm — 4:50 pm Symposium 3: Social learning of fear: from animal models to human studies. Chair, Jacek 

Debiec 

 S3.1 Ewelina Knapska, “Social fear learning and the underlying neuronal circuits in the 

amygdala.” 

 S3.2 Marie-H Monfils, “Dominance status in male rats influences acquisition of social fear 

from a related cage-mate.” 

 S3.3 Harma Meffert, “Learning about object value through (aversive) social cues: Neural 

systems involved in social referencing in humans.” 

 S3.4 Andreas Olsson, “Observational fear and safety learning in humans.” 

4:50 pm — 5:30 pm Early Career Award Talks 

 Molly Crockett, “Neurocomputational mechanisms of moral decisions” 

Teruhiro Okuyama, “A Neural Mechanism Underlying Mating Preferences for Familiar 

Individuals in Medaka Fish” 

5:30 pm — 7:00 pm Poster Session & Social Hour Reception 
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S4SN 2015 Annual Meeting I Keynote Address 
 
Taylor and Francis Social Neuroscience Keynote Address 
9:00-10:00 am, Friday, October 16, 2015, Hyatt Regency Chicago, Regency Ballroom A 

 

John T. Cacioppo  
University of Chicago, USA 

“What is Social About Social Neuroscience?” 

Most of what we consider when we think of being human, ranging 

from the personal qualities of empathy, morality, love, and 

compassion to the aggregate entities of cities, economies, and the 

media, represents social structures or social processes. We tend to 

take these structures and processes for granted because social 

species, by definition, form organizations that extend beyond the 

individual. These structures evolved hand-in-hand with behavioral, 

neural, hormonal, cellular, and genetic mechanisms to support them 

because the consequent social behaviors helped these organisms 

survive, reproduce, and leave a genetic legacy. Social neuroscience 

is the interdisciplinary discipline that seeks to specify the behavioral, 

neural, hormonal, cellular, and genetic mechanisms underlying social 

structures and processes and to identify the effects of social structures 

and processes on neural, hormonal, cellular and genetic mechanisms. Such an endeavor necessitates 

mapping across multiple systems and levels (from molecules to cultures) in coordinated efforts by 

interdisciplinary scientific teams, comparative studies that bridge the abyss between animal models and 

human research, innovative methods and quantitative approaches that unveil cause and effects across 

multiple levels (and disciplinary domains), and integrative conceptual analyses. Social isolation as a lens 

through which to study the social brain is used to illustrate this perspective and some of these points. 

 

 

 

 

S4SN 2015 Annual Meeting sponsored by  
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S4SN 2015 Annual Meeting I Symposia 
 
 

 
 

 
 
 

 

SYMPOSIUM 1  

Of mice, fish and men: Chemical signaling in social 

communication 

 

Friday, October 16, 10:20—11:50 am,  

Regency Ballroom, Section A, Chairs: Rui F. Oliveira and 

Gün R. Semin  

 

Social living animals have evolved signals using different 

sensory channels to communicate with each other. 

Chemical signals are considered to be the most primitive 

and are widespread in the living world. Therefore, their role 

in cognitively more complex animals, such as humans, has 

been underrated, and the response they elicit on receivers 

has been seen as stereotypic and hard-wired. However, 

evidence has accumulated in recent years that chemical 

signals may have a dual effect across vertebrates, from fish 

(to mice) to men, which are typically served by two 

different neural circuits. On one hand, they may trigger 

stereotypic and fast adaptive responses; on the other hand 

they can be integrated in multimodal communication 

underlying more complex social decision-making. This 

symposia brings together researchers working on chemical 

signaling both in humans (Gun Semin, Johan N. Lundström) 

and in animal models (zebrafish, Rui F. Oliveira; mice, 

Catherine Dulac), and the work that will be presented will 

illustrate how chemical signals might be integrated in 

multimodal decision-making in simple minded animals, as 

well as how they 

can be used to trigger fast adaptive responses in 

cognitively elaborated humans. The details of the proposed 

talks are provided below. All speakers have confirmed their 

participation in case this proposal is selected. 

 

ABSTRACTS 

 

Molecular architecture of social 

signaling in the mouse.   

Catherine Dulac, Ph.D., Investigator, 

Howard Hughes Medical Institute; 

Higgins Professor of Molecular and 

Cellular Biology, Harvard University, 

USA 

 

My group is interested in the cellular 

and molecular architecture of neural 

circuits underlying instinctive social 

behaviors in the mouse. We will describe our recent 

advances in uncovering the identity of sensory neurons 

detecting social cues, and of command circuits associated 

with specific social responses in males and females. 

 

Social transmission of fear in zebrafish 

Rui F. Oliveira, Julia S. Pinho, Ana 

Faustino, Instituto Gulbenkian de 

Ciência, Oeiras, Portugal; ISPA – 

Instituto Universitário, Lisbon, Portugal; 

Champalimaud Neuroscience 

Program, Lisbon, Portugal 

 

It is still an open question if social 

learning relies on a newly evolved 

learning module, or if on the contrary 

the mechanisms underlying this particular type of learning 

are the same as those involved in general purpose learning. 

In this study we address this question by studying two types 

of social transmission of fear in zebrafish: chemical 

observational conditioning and visual contagion. In many 

fish species wounded individuals release a skin-born alarm 

substance to the water that elicits a fear response in 

conspecifics. This alarm response is adaptive, since it alerts 

the receiver for the presence of putative predators, and 

can be considered as a form of chemical observational 

conditioning of fear, where the alarm substance acts as a 

CS associated with the presence of a predator (US) to 

elicited a conditioned fear response. On the other hand, 

individuals that do not have access to the chemical alarm 

cue but observe conspecifics responding to it with an alarm 

response copy this fear response. We have characterized 

the behavioral, neural and molecular mechanisms involved 

in these two types of social learning in zebrafish. Our results 

will be discussed in the scope of the hypothesis of brain 

modularity for social information. 

 

Chemical warning signals in humans 

Valentina Parma1,2 and Johan N. 

Lundström1,2,3, 1Monell Chemical 

Senses Center, Philadelphia, PA, USA, 
2Karolinska Institutet, Stockholm, 

Sweden, 3University of Pennsylvania, 

PA, USA 

 

Behavioral and neuroimaging studies 

have demonstrated that visual signals 

associated with threats enjoy 

prioritized processing; recently, similar data has emerged 

for chemical signals. Seen over human history, the two 

deadliest experiences have been interactions with 

unknown and infected individuals. Based on this, we 

hypothesized an ability to detect these threats also via 

chemical signals. We recently demonstrated that smelling 

the body odor from a stranger activates the cerebral 

network processing threat-related stimuli. Moreover, the 

presence of body odors originating from a stranger, but not 

from oneself, renders the visual processing of a neutral face 

more similar to that of an angry face as well as increases 

general detection performance. These results suggest that 

the body odor of a stranger acts as a threat signal that 
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biases the visual processing of social stimuli towards over-

generalizing inputs as potential threats. In respect of 

exposure to a sick individual’s body odor, using an 

experimental model where individuals are rendered sick by 

endotoxin injections, we recently demonstrated that 

humans are able to detect sickness based on chemical 

signals alone. Taken together, our findings demonstrate 

that, much like other animals, humans are able to extract 

chemical information warning about the presence of 

unknown and sick individuals and that this information 

affects our perceptual processing. 

 

Transmitting emotional states via 

chemosignals 

Gün R. Semin, ISPA – Instituto 

Universitário, William James Center 

for Research, Lisbon, Portugal, Koç 

University Department of Psychology, 

Istanbul, Turkey, Faculty of Social and 

Behavioral Sciences, Utrecht 

University, Utrecht, The Netherlands 

 

Emotion contagion via visual, and 

auditory media is well established, however a systematic 

approach towards elucidating the human communication 

of emotional states via chemical signals is recent. Our 

research shows that human sweat not only communicates 

negative states (e.g., fear, disgust), which arguably have 

putative  adaptive functions but also positive emotions (i.e. 

happiness). We find that a sender¹s sweat induces a 

simulacrum of the sender¹s affective state in the receiver as 

measured by EMG of the relevant facial muscles, and other 

converging variables such as cognitive processing and 

visual search behavior inter alia. The significance of this 

implicit medium of communication is discussed. 

 

 
 

SYMPOSIUM 2 

The parental brain across species. 

 

Friday, October 16, 1:00 —2:30 pm,  

Regency Ballroom, Section A, Chair: Morten L. Kringelbach 

 

Parents have an enduring impact on their children that 

extends far beyond genetic transmission. Mammalian 

parenting requires a sophisticated co-ordination of 

caregiving and defensive behavior in order to respond to 

infant needs. Brain networks underlying parenting may be 

conserved across species and in place even before 

parenthood. This session will discuss what is special about 

human parental care and what can be learned from 

nonhuman animals. Evidence suggests that similar 

endocrinal and subcortical systems support parenting 

across species, but with a greater reliance on cortical 

systems in humans. This cortical involvement may support 

the specificity and cognitive demands of human 

caregiving. 

 

 

 

ABSTRACTS 

 

 
 
 

 

Mother-Infant Vocal Interactions 

across Cultures and their 

Neurobiological Underpinnings  

 

Marc H. Bornstein Eunice Kennedy 

Shriver National Institute of Child 

Health and Human Development, 

USA 

 

Human caregiving has evolutionary 

bases and is constituted of many 

highly conserved actions. Consider the unconscious, 

automatic, and thoroughgoing changes in our speech – in 

prosody, lexicon, syntax, pragmatics, and content – when 

we engage infants. We spontaneously and blissfully talk to 

babies knowing full well they cannot understand what we 

say. Behavioral and cultural study reveal some universal 

forms ofparenting that guide formulating testable 

hypotheses about central nervous system substrates of such 

interactions. I will review behavioral and cross-cultural 

research designed to uncover commonly expressed – 

perhaps universal — approaches to speaking to infants. I 

then recount studies of central nervous system function in 

the service of parenting (using TMS, EEG/ERP, and fMRI). 

Together, these investigations reveal associations with, if not 

neuropsychological underpinnings of, caregiving behaviors 

and begin to unveil deeply embedded CNS mechanisms 

that define a neuroscience of parenting.  

 

Investigating the human response to 

infant vocalizations: from arcade 

games to deep brain electrodes  

Christine Parsons, Aarhus University 

and University of Oxford, UK 

 

Central to parental care is the adult’s 

ability to respond to salient infant 

communicative cues. Vocalizations 

are an infant’s principal means of 

capturing a caregiver’s attention 

from a distance. Our work has focused on understanding 

adults’ responses to infant vocalizations using a diverse 

range of methods, from magnetoencephagraphy and 

local field potential recordings, to observational studies of 

fast-paced motor behavior and mother-infant interactions 

in depression. Findings from this work suggest that infant 

vocalizations have a privileged status, and elicit highly 

selective responses in the human brain. Specifically, we 

have demonstrated rapid differentiation of infant 

vocalizations from other sounds in both subcortical regions, 

such as the periaqueductal gray, and cortical regions, 

including the orbitofrontal, anterior cingulate and motor 

cortex. We have also shown that adults can move faster, 

more accurately and with greater effort, after hearing an 

infant’s cry, an effect still apparent in depression. We 

suggest that these selective responses to infant 

vocalizations may be fundamental in allowing parents to 

respond promptly and appropriately to infant needs. 
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An animal model investigating the 

importance of mother-infant touch 

for postpartum anxiety and 

caregiving 

Joseph S. Lonstein, Michigan State 

University, USA  

Mammalian mothers and offspring 

communicate with each other in 

many ways, including through the 

intimate sense of touch.  

Experimental work on laboratory rodents has demonstrated 

that detection of tactile inputs from pups is an 

indispensable sensory regulator of maternal caregiving 

activities, and recent work in our laboratory has been 

devoted to extending this to better understand how 

offspring touch modulates maternal anxiety-related 

behaviors and the neural machinery involved.  Our studies 

reveal that intracerebral oxytocin released when mothers 

physically interact with their pups acts on oxytocin 

receptors in the dorsomedial midbrain tegmentum (i.e., 

ventral periaqueductal gray and adjacent dorsal raphe 

nucleus) to transiently suppress maternal anxiety.  

Furthermore, oxytocin receptor expression is elevated in the 

dorsomedial midbrain tegmentum to prime early 

postpartum females for this anxiolytic response to offspring 

contact.  Oxytocin signaling may also underlie our recent 

findings that postpartum contact with offspring leads to 

neuroplastic changes (decreased cytogenesis and 

increased cell death) in the maternal dorsomedial midbrain 

tegmentum, and that these changes are associated with 

modified dorsal raphe serotonin synthesis.   Somatosensory-

mediated alterations in midbrain oxytocin and serotonin 

systems may have implications not only for postpartum 

anxiety, but many aspects of a new mother’s ability to 

successfully care for their infants. 

Face-to-face interactions between 

rhesus monkey infants and their 

mothers  

Stephen J. Suomi, Ph.D., Eunice 

Kennedy Shriver National Institute of 

Child Health and Human 

Development, NIH 

 

Recent research has demonstrated 

that -- like most human newborn 

infants -- newborn rhesus monkey 

infants are capable of engaging in extensive face-to-face 

interactions with their mothers throughout their initial days 

and weeks of life. These face-to-face interactions are 

thought to facilitate the establishment of attachment 

bonds between the infants and their mothers and 

subsequent development of sophisticated social 

capabilities. However, unlike the case for human infants, 

such interactions largely disappear during the monkeys’ 

second month of life and seldom reappear thereafter. 

Possible factors underlying this dramatic species difference 

will be presented and discussed, including the likely need 

for the monkey infants to begin to differentiate their own 

social activities from those of their mothers as their 

locomotive and other physical capabilities rapidly mature. 

 

 
 

SYMPOSIUM 3 

Social learning of fear: from animal models to human 

studies 

 

Friday, October 16, 3:30—4:50 pm,  

Regency Ballroom, Section A, Chair: Jacek Debiec 

 

The ability to learn about environmental threats is critical for 

survival. Learned threat responses can be acquired either 

through direct experiences or indirectly through social 

transmission. Social fear learning (SFL) is an experimental 

paradigm that offers the opportunity to study transmission 

of threat information between individuals. SFL has been 

demonstrated by a number of studies across animal 

species and has been proposed to underlie various anxiety 

disorders.  The objective of this symposium is to present the 

attendees with an overview of the most recent advances in 

animal and human research studying behavioral, neural 

and molecular mechanisms of SFL. 

 

ABSTRACTS 

 

Social fear learning and the 

underlying neuronal circuits in the 

amygdala 

Karolina Rokosz1, Adam Hamed2, 

Kacper Kondrakiewicz1, Marta 

Mikosz1, Ewelina Knapska1, 1Nencki 

Institute of Experimental Biology, 

Warsaw, Poland, 2Institute of 

Psychiatry and Neurology, Warsaw, 

Poland 

 

Animals can socially learn about potentially harmful stimuli 

either by observing a conspecific in danger or by 

interacting with a conspecific, which had experienced 

danger. Comparing the activation of the amygdala in two 

rat models: observational fear learning and social transfer 

of fear, we showed that these two ways of learning involve 

different neuronal circuits and are accompanied by 

different behaviors (passive vs. exploratory, respectively). To 

elucidate the role of neuronal circuits activated by 

interaction with a fearful partner, we used functional 

anatomy mapping and optogenetics. We identified 

anterograde/retrograde projections activated during social 

interaction and showed that activation of the central 

amygdala ”social fear” neurons results in inhibition of the 

on-going exploratory behaviors and ultrasonic vocalization. 

About 70% of amygdalar neurons were activated by both 

socially and non-socially induced emotions. We also 

showed that a brief social interaction with a fearful cage 

mate promoted aversive learning in an otherwise naïve rat. 

Together, these findings suggest adaptive role of neurons 

activated during socially transferred fear; they may 

increase vigilance/attention to external stimuli and they 

are, at least partially, recruited by subsequent learning of 

fear responses. 
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Dominance status in male rats 

influences acquisition of social fear 

from a related cage-mate 

Marie-H. Monfils and Carolyn E. Jone, 

University of Texas at Austin, USA 

 

We have previously shown that some 

rats will display a conditioned 

response (CR; e.g. freezing) to a cue 

after interacting with a cage-mate 

previously fear conditioned to a cue 

while this cage-mate is displaying the CR during the 

presentation of a cue (Bruchey et al., 2010). The amount of 

freezing exhibited by the previously naïve rat, which has 

now been fear conditioned ‘by-proxy’, during a test session 

the following day was positively correlated with the amount 

of time spent interacting socially with the freezing rat 

(Bruchey et al., 2010) suggesting that this form of learning is 

social in nature. In the current study, we sought to further 

investigate the individual differences in social fear 

acquisition by controlling for dominance status of the rats 

undergoing this fear conditioning by-proxy (FCbP) 

paradigm. Dominance in male rats was determined using 

the methods of Pellis et al. (1993) by observing play 

behavior amongst a triad of related adults. We then 

manipulated which rat of the hierarchy was directly fear 

conditioned or fear conditioned by-proxy. Our results show 

that subordinate rats express greater levels of fear when 

observing and interacting with fear conditioned dominant 

rats than dominant rats observing and interacting with fear 

conditioned subordinates.   

 

Learning about object value through 

(aversive) social cues: Neural 

systems involved in social referencing 

in humans Harma Meffert, Michelle 

VanTieghem, Stuart F. White, James 

R. Blair, National Institute of Mental 

Health, NIH 

 

During social referencing, people 

gain knowledge about object value 

through the observation of others’ 

emotional responses to these objects. Previous research has 

shown increased bilateral amygdala recruitment in adults 

when emotional expressions towards previously unfamiliar 

objects are more unexpected (Meffert et al. 2014). This 

suggests a role for the amygdala in object valence 

learning, as a function of the unexpectedness of emotional 

expressions. In this study, we examined children diagnosed 

with Disruptive Behavior Disorders (Conduct Disorder and/or 

Oppositional Defiant Disorder) using functional Magnetic 

Resonance Imaging while they performed a similar social 

referencing task. During this task, participants viewed 

objects and faces that turned towards the objects and 

probabilistically displayed a fearful, happy or neutral 

reaction to them, whilst performing a gender discrimination 

task. The data suggest reduced amygdala responsivity to 

unexpected facial expressions and to learned object value 

in children with Disruptive Behavior Disorders compared to 

neurotypical individuals. Moreover, amygdala responses to 

object value in children with Disruptive Behavior Disorders 

are attenuated more with higher symptom severity. These 

results suggest a possible mechanism through which 

children with Disruptive Behavior Disorder are impaired in 

learning from social cues in their environment, which 

critically involves the amygdala. 

 

Observational fear and safety 

learning in humans  

Andreas Olsson, Armita Golkar & Jan 

Haaker, Karolinska Institutet, 

Stockholm, Sweden 

 

Learning the predictive value of cues 

in the environment through observing 

the responses of a conspecific 

(‘model’) is common across species. 

This social means of transmitting 

information might be especially advantageous in 

potentially dangerous environments. Yet, little is known 

about the behavioral and neural principles governing 

observational learning. We will present behavioral and 

imaging (fMRI) research examining human learning about 

events that are either threatening (fear learning) or no 

longer threatening (safety learning) through model 

observation.  We show that observational fear and safety 

learning depend on behavioral and neural processes 

partially shared with direct (Pavlovian) fear conditioning, 

and extinction learning, respectively. Importantly, the 

strength of observational fear and safety learning is 

dependent on social information related to the model in 

ways consistent with research in both human and non-

human animals. 

 

 
 

Hot Topics in Social Neuroscience 

 

Friday, October 16, 2:30 —3:10 pm,  

Regency Ballroom, Section A 

 

ABSTRACTS 

 

Oxytocin, maternal behavior, and 

excitatory-inhibitory balance 

Robert Froemke, NYU School of 

Medicine, USA. 

 

Oxytocin is important for social 

interactions and maternal behavior. 

However, it is critical to know when, 

where, and how oxytocin modulates 

neural circuits to improve social 

cognition. Here I will discuss new data 

from our lab on how oxytocin enables maternal behavior in 

new mother mice. Specifically I will focus on experience-

dependent plasticity in the auditory cortex related to 

recognizing the significance of pup distress calls, which are 

important for mother mice retrieving lost pups back to the 

nest. Expression of retrieval behavior required left but not 

right auditory cortex, was accelerated by oxytocin in left 

auditory cortex, and oxytocin receptors were preferentially 

expressed in left auditory cortex. Neural responses to pup 

calls were also lateralized, with co-tuned and temporally-
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precise call-evoked excitatory and inhibitory responses in 

left cortex of maternal but not pup-naive adults. Pairing 

calls with oxytocin enhanced call-evoked responses by 

balancing the magnitude and timing of inhibition with 

excitation in virgins. Our results describe fundamental 

synaptic mechanisms by which oxytocin increases the 

salience of acoustic social stimuli. Furthermore, oxytocin-

induced plasticity provides a biological basis for 

lateralization of auditory cortical processing. 

 

Measuring prosocial effects of drugs in 

humans: 3,4-methylenedioxy-

methamphetamine (MDMA) and 

oxytocin 

Harriet de Wit and Melissa Miller, 

University of Chicago, USA 

 

Nonmedical use of drugs often occurs 

in social settings such as bars and 

parties. The relationships between 

drugs and the settings in which they 

are consumed are complex and bidirectional: Social 

settings are thought to facilitate drug use, and conversely, 

many drugs appear to facilitate social interaction. 

Controlled studies with drugs provide the opportunity to 

separate these factors, and identify the behavioral and 

biological mechanisms by which drugs increase social 

behaviors. A prototypic example of a prosocial drug is 

MDMA, or ecstasy. Recreational users claim that MDMA 

produces unique ‘empathogenic’ effects and is thus 

sometimes known as the ‘love drug’. Some of these effects 

may also facilitate client-therapist interactions in 

psychotherapy, leading to its use as an adjunct in the 

treatment of psychiatric disorders such as Post Traumatic 

Stress Disorder. This presentation will review recent data on 

behavioral processes by which MDMA facilitates social 

interaction. These findings will also be examined in relation 

to effects of the hormone oxytocin, which may mediate 

some of the effects of MDMA. This research may shed light 

on the processes underlying drug abuse and help to 

identify risk factors for susceptibility to addiction. 

 

 

S4SN 2015 Annual Meeting I 
Early Career Contribution 

Awardees 

The Early Career Contribution Award Talks will take place 

on Friday, October 16, 4:50PM - 5:30PM in the Regency 

Ballroom, Section A Hyatt Regency Chicago, IL 

 

Congratulations to the 2015 

Award Winners 

 
 

 
The purpose of the award is to recognize outstanding 

contributions by scientist early in their careers. Two  

awardees, one for human research and one for animal 

research, are named by the Awards Committee, and are 

honored at the S4SN 2015 Annual Meeting.  

 

Neurocomputational mechanisms 

of moral decisions  

Molly J Crockett, University of 

Oxford, UK 
 

Universal moral codes prohibit 

harming others for personal gain. 

Previous work has identified brain 

networks and neuromodulator 

systems involved in moral decision-

making, but how these systems 

compute and shape moral values remains unknown. Here I 

will describe a novel experimental framework for examining 

the neurocomputational basis of moral decisions in 

humans. We invite participants to trade off profits for 

themselves against pain for either themselves or another 

person, and build computational models to quantify the 

relative values they ascribe to pain for themselves and 

others. Across several experiments we find that most people 

would rather harm themselves than a stranger for profit. 

Neuroimaging reveals that these moral preferences are 

associated with reduced sensitivity to profits in the striatum. 

Pharmacological studies show that serotonin and 

dopamine play distinct roles in shaping moral preferences. 

These findings have have implications for potential 

treatments of social dysfunction that is a common feature 

as well as a risk factor for many psychiatric disorders. 

 

A Neural Mechanism Underlying 

Mating Preferences for Familiar 

Individuals in Medaka Fish 

Teruhiro Okuyama, Massachusetts 

Institute of Technology, USA 
 

Social familiarity, which is based on 

the ability to recognize familiar 

conspecific individuals following 

social association, influences mating 

receptivity in various vertebrates from fish to primates. Here, 

we show that visual contact of a potential mating partner 

before mating (visual familiarization) enhances female 

preference for the familiarized male, but not for an 

unfamiliarized male, in medaka fish (Oryzias Latipes). 

Terminal-nerve gonadotropin-releasing hormone 3 (TN-

GnRH3) neurons, an extrahypothalamic neuromodulatory 

system, function as a gate for activating mating 

preferences based on familiarity. Basal levels of TN-GnRH3 

neuronal activity suppress female receptivity for any male 

(default mode). Visual familiarization facilitates TN-GnRH3 

neuron activity (preference mode), which correlates with 

female preference for the familiarized male. GnRH3 

peptides, which are synthesized specifically in TN-GnRH3 

neurons, are required for the mode-switching via self-

facilitation. Our study demonstrates the central neural 

mechanisms underlying the regulation of female mating 

preference based on visual social familiarity
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S4SN 2015 Annual Meeting I People’s Choice Poster Award 

Vote for your favorite poster during each Poster Session at the S4SN 2015 Annual Meeting. Three winners will be 

selected during the poster session. Voting will take place at the entrance to the Regency Ballroom, Section A. 

Winners for Poster Session “A” will be posted, 7:00 PM on Friday at the registration desk.  

 

 

S4SN 2015 Annual Meeting I Poster Session 
The Poster sessions are scheduled for Friday October 16th in the Regency Ballroom, Section A of the Hyatt 
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A1 Oxytocin in the bed nucleus of the stria terminalis 

and central amygdala regulates social behavior in sex-

specific ways in rats 

Kelly M. Dumais1, Andrea G. Alonso1, Tessa C. Gillespie1, 

Daniel Cho1, Remco Bredewold1, Alexa Veenema1, 1Boston 

College, Chestnut Hill, MA, USA 

 

Oxytocin (OT) is a neuropeptide known to regulate social 

behavior in rodents and humans in sex-specific ways. This 

may be due to sex differences in the brain OT system. In 

support, we recently found robust sex differences in OTR 

binding densities in several forebrain regions of the rat, with 

higher densities observed in males over females. Here, we 

aimed to determine whether sex differences in OTR binding 

density (i) are involved in sex-specific regulation of social 

behavior and (ii) are associated with sex-specific OT release 

in the brain. We selected two brain regions: a region which 

shows a robust sex difference in OTR binding (the bed 

nucleus of the stria terminalis; BNST), and a region which 

shows no sex difference in OTR binding (the central 

amygdala; CeA). We investigated the sex-specific role of 

OT in the BNST and CeA in regulating social recognition (the 

ability to discriminate between a novel and familiar rat) 

and social investigation (amount of time spent investigating 

a novel rat), as these behaviors are important for 

appropriate social functioning. We found that OT regulates 

social behavior in sex-specific ways, irrespective of a sex 

difference in OTR binding density. In detail, exogenous OT 

injected in the BNST prolonged social recognition in males, 

but not in females. Moreover, a specific OTR antagonist 

injected in the CeA reduced social investigation in males, 

but not in females. We next examined whether these 

behavioral effects are due to sex differences in local OT 

release. Although there were no sex differences in baseline 

OT release in either the BNST or CeA, both regions showed 

sex-specific OT release patterns during social behavior. 

Specifically, males showed higher OT release in the BNST 

during social recognition compared to females. Moreover, 

OT release in the CeA correlated positively with social 

investigation time in females, but not in males. In 

conclusion, the OT system shows idiosyncratic sex 

differences in the BNST and CeA associated with sex-

specific regulation of social behavior. These results further 

suggest that males may be more susceptible to OT 

modulation in mediating social recognition in the BNST and 

social investigation in the CeA. This research is supported by 

NRSA Predoctoral Fellowship 1F31MH100891-01A1 to KMD 

and NIMH R15MH102807 to AHV. 

 

Poster Session Date & Time Set-up 

Begins 

Session Begins Session 

Ends 

Take-down Complete 

General Friday, October 16 8:30 am 5:30 pm 7:00 pm 7:15 pm 

http://www.s4sn.org/poster-schedule-2015


 
11 

 

Keywords: oxytocin, social behavior, sex differences 

A2 Vasopressin regulates social play in sex-specific 

ways through glutamate modulation in the lateral septum 

Remco Bredewold1, Jeniffer K Schiavo1, Michelle Verreij1, 

Grace Ro1, Alexa H Veenema1 , 1Neurobiology of Social 

Behavior Laboratory, Department of Psychology, Boston 

College, Chestnut Hill, MA, USA 

 

Social play is an affiliative and rewarding behavior 

displayed by nearly all mammals and peaks during the 

juvenile period. We recently showed that arginine 

vasopressin (AVP) acting via the V1a receptor (V1aR) within 

the lateral septum (LS) regulates social play in opposite 

directions in male and female juvenile rats. Specifically, 

administration of the specific V1aR antagonist 

(CH2)5Tyr(Me2)AVP into the LS decreased social play in 

females and increased social play in males . Because 

previous in vitro studies suggest that AVP modulates 

glutamate and GABA responses in the LS, we hypothesized 

that AVP may regulate social play differently in males and 

females by sex-specific modulation of glutamate and/or 

GABA neurotransmission. Using retrodialysis combined with 

microdialysis in awake and freely moving juvenile rats, we 

found that V1aR blockade in the LS increased the release 

of glutamate within the LS in females but not in males, while 

GABA release was increased in both sexes. We next 

determined whether the increase in glutamate release in 

females underlies the V1aR-induced decrease in social 

play. Administration of the glutamate receptor agonist, L-

glutamic acid, prior to the social play test, decreased social 

play in females thereby mimicking the behavioral effects of 

V1aR blockade. This decrease in social play could also be 

induced in males by injecting L-glutamic acid in the LS. 

Moreover, L-glutamic acid prevented the V1aR antagonist-

induced increase in social play behavior in males. In 

conclusion, an increase in glutamate in the LS, prior to the 

play test, has an inhibitory effect on social play in both 

males and females. These findings further suggest that the 

sex-specific regulation of social play by AVP involves 

differential glutamate neurotransmission in the LS of male 

and female juvenile rats. This research was supported by 

NARSAD Grant 17382, NSF IOS1253386, and NIMH 

R01MH102456 to AHV. 

 

Keywords: Social behavior, sex-differences, vasopressin, 

microdialysis, glutamate, lateral septum 

A3 Pupillary correlates of vicarious reward in rhesus 

macaques 

Jessica A. Joiner1, Nick A. Fagan1, Michael L. Platt2, Steve 

W. C. Chang1, 1Yale University, 2Duke University 

 

Pupil diameter is thought to reflect the internal states of 

animals like motivation and emotion. In the motivational 

domain, pupil diameter scales with the magnitude of 

experienced reward (1). In the social domain, reward 

experienced vicariously (i.e., through social observation) 

powerfully shapes behaviors, suggesting that there is a 

close relationship between vicarious reward and internal 

state. However, it remains unknown whether pupil diameter 

also reflects vicarious reward. In order to determine the link 

between pupillary response and vicarious reward, we 

examined pupil dilation during a social decision-making 

task in rhesus macaques (Macaca mulatta). In this task, 

actor monkeys prefer to deliver juice reward to themselves 

(Self) over both themselves and a recipient monkey (Both) 

on one trial type but prefer to deliver juice to the recipient 

(Other) over no one (Neither) on the other trial type, 

suggesting a context-specific role of vicarious 

reinforcement (2). We quantified changes in pupil diameter 

using a generalized linear model (GLM) for the different 

reward outcomes (Self, Both, Other, Neither) while 

controlling for any changes due to saccades directed at 

the recipient by the actors following reward delivery. The 

pupil diameter for each outcome differed and 

systematically tracked the subjective decision preferences, 

correlating inversely with reaction times of choosing each 

reward option. As expected, the pupil size was larger when 

actors received reward compared to when they did not. 

Notably, pupil size was larger for Self compared to Both 

rewards despite the fact that either option resulted in the 

same amount of reward to the actors. Crucially, pupil size 

was also significantly larger for Other than Neither rewards 

even though either option always resulted in no reward to 

the actors, suggesting that vicarious reward is reflected by 

changes in pupil size. By contrast, on non-social trials, in 

which the recipient was replaced by a juice collection 

bottle, the pupil size simply differentiated actors’ rewarded 

(Self, Both) and unrewarded (Other, Neither) outcomes but 

did not differentiate between Other and Neither nor Self 

and Both. Our results suggest that vicarious reward 

corresponds to a change in a motivational state and 

emphasize a potentially important role of the autonomic 

nervous system in mediating social interactions. References 

1. Kennerley SW & Wallis JD (2009). Reward-dependent 

modulation of working memory in lateral prefrontal cortex. J 

Neurosci 29, 3259-70. 2. Chang SWC, Winecoff AA & Platt 

ML (2011). Vicarious Reinforcement in Rhesus Macaques 

(Macaca Mulatta). Front. Neurosci. 5. 

 

Keywords: reward, decision making, autonomic nervous 

system 

A4 Age and Sex differences in forebrain distribution of 

vasopressin and oxytocin fibers in the rat 

Brett T. DiBenedictis1, Elizabeth R. Nussbaum1, Harry K. 

Cheung1, Remco Bredewold1, Alexa H. Veenema1 

1Boston College 

 

The neuropeptides vasopressin (AVP) and oxytocin (OT) 

have been implicated in the regulation of a myriad of 

social behaviors.  AVP and OT signaling transpires within a 

circuit of interconnected limbic structures known 

collectively as the ‘social behavior neural network’ (SBNN).  

Neuropeptide signaling within this network appears to be 

critical for social recognition, partner preference, pair 

bonding, social communication and aggression, among 

many other social behaviors.  The rat remains one of the 

most widely used models for the study of social behavior.  

However, a thorough, quantitative analysis of the density of 

AVP and OT fibers present throughout the rat forebrain has 

been lacking.  Moreover, while sex differences in AVP fiber 

density have been qualitatively described in a few brain 
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regions (most notably the lateral septum) it remains 

unknown whether sex differences in AVP and/or OT fiber 

density persist in other SBNN constituents.  Juvenile rats also 

display many neuropeptide-dependent social behaviors, 

but AVP and OT fiber density has not been quantitatively 

described in juveniles.  We sought to fill this knowledge gap 

by conducting immunohistochemistry for AVP and OT fibers 

in juvenile and adult male and female rats and 

subsequently quantified AVP and OT fiber density 

throughout the SBNN.  We found robust sex and age 

differences in AVP fiber density in many regions of the 

SBNN, however preliminary results indicate that in most 

regions, OT fiber density appears similar across sexes and 

ages.  Mapping sex and age differences in the degree of 

AVP and OT fiber innervation will lead to a better 

understanding of where neuropeptide signaling occurs 

within this complicated network of forebrain nuclei and 

how this pattern of innervation changes in the transition 

from the juvenile period to adulthood.  This work will also 

inform future studies aiming to measure dynamic 

neuropeptide release within regions of the SBNN during 

social interactions. This research is supported by NIMH 

R15MH102807 to AHV. 

 

Keywords: Vasopressin, social recognition, lateral septum 

A5 Seeing Eye-to-Eye: Live Gaze Interactions in Pairs of 

Rhesus Macaques Robustly Capture Dominance Behavior 

Olga Dal Monte1, Matthew Piva1,2, Jessica Joiner1, Weston 

Pack1, Amrita Nair1, Steve Chang1,2, 1Department of 

Psychology, Yale University, 2Department of Neurobiology, 

Yale University School of Medicine 

 

The most important feature of social interaction is the 

dynamic exchange between two individuals. In humans 

and non-human primates, gaze behavior is an important 

component of social communication and interaction that 

allows identification of group members and social status, 

interpretation of facial signals, and formulation of 

appropriate behavioral responses. To study real-time social 

interaction, we developed a novel paradigm to assess live 

free viewing in pairs of rhesus macaques. In this paradigm, 

two monkeys were placed in front of each other while eye 

positions were recorded from the two animals 

simultaneously. To compare our new paradigm with more 

traditional experimental setups, we also measured eye 

gaze patterns directed toward static images of the paired 

monkey. Each monkey was additionally tested for 

dominance with a food-grabbing task and a social 

encounter task, in which head and body orientation were 

measured for each monkey with respect to the other. We 

examined differences in dynamic exploration patterns 

including mutual gaze between dominant and subordinate 

monkeys. As expected, the dominant animal looked at the 

face and eye region of the other more frequently and for 

longer, whereas the subordinate animal actively avoided 

the dominant by looking away from his face or even 

closing his eyes. These results recapitulate the two 

independently measured food-grabbing and social 

encounter tasks, in which subordinate monkeys grab less 

food and orient their head and body away from dominant. 

Of particular interest, monkeys explored each other’s faces 

for a shorter duration and less frequently in the live context 

compared to the static context. Strikingly, differences in 

gaze behavior between dominant and subordinate 

monkeys were less pronounced when exploring static 

images of the monkeys as opposed to interacting with 

other animals. Given the difference in gaze patterns 

between live and static contexts, increased ecological 

validity in the live gaze interaction setting could elicit 

meaningful differences in interactive behaviors that might 

not be captured in more traditional experimental settings. 

Our paradigm allows for analyzing real-time gaze 

interaction between two individuals with a level of 

granularity that is not possible in other social interaction 

paradigms. This methodology could be implemented in 

both experimental and clinical contexts to evaluate 

nuanced and dynamic social behaviors. 

 

Keywords: Real-time Gaze Interaction; Social Interaction; 

Social Behavior 

A6 Sub region-specific distribution of µ-opioid 

receptors in the striatum of juvenile rats: Implications for 

social novelty preference 

Caroline J. Smith1, Aarane M. Ratnaseelan1, Max L. 

Poehlmann1, Alexa H. Veenema1, 1Neurobiology of Social 

Behavior Laboratory, Department of Psychology, Boston 

College, Chestnut Hill, MA, USA 

 

The drive to approach and explore novel conspecifics is 

inherent to social animals and may promote optimal social 

functioning. Juvenile animals seek out interactions with 

novel peers more frequently and find these interactions to 

be more rewarding than their adult counterparts. We have 

previously shown that male and female juvenile rats spend 

more time interacting with a novel conspecific than a cage 

mate. However, the neural systems regulating this social 

novelty preference have yet to be elucidated. We 

hypothesized that brain systems subserving social 

information processing and social motivation/reward, i.e., 

the opioid, dopamine, oxytocin, vasopressin systems, might 

support social novelty preference. To test this, we used 

intracerebroventricular antagonist administration to block 

receptors of each of these systems prior to social novelty 

preference testing. Central blockade of µ-opioid receptors 

(MORs) reduced both the duration and frequency of novel 

social interaction while leaving interaction with the cage 

mate unaffected. In contrast, central blockade of 

dopamine D2, oxytocin, or vasopressin V1a receptors failed 

to alter social novelty preference. Given these results, we 

next asked where in the brain MORs act to support social 

novelty interaction, and to that end, where in the brain 

MOR binding densities are highest in juvenile rats. Based on 

MOR binding patterns, we analyzed MOR binding density in 

six subregions of the striatum, namely the anterior caudate 

putamen (CP), posterior CP, nucleus accumbens (NAc) 

core, and anterior, dorsomedial, and ventral NAc shell. 

MOR binding density was the highest in the anterior CP 

compared to all other subregions. Additionally, MOR 

binding density within NAc subregions was the highest in 

the dorsomedial NAc shell. We are currently investigating 

the role of MORs in these two striatal subregions in the 

regulation of juvenile social novelty preference. Previous 
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studies suggest a role for the NAc but not the CP in 

regulating the rewarding aspects of social novelty 

interaction. Therefore, we will test the hypothesis that MORs 

in the dorsomedial NAc shell, but not in the anterior CP, 

facilitate social novelty preference. Understanding the role 

of the MOR system in social novelty seeking may help to 

elucidate the neural mechanisms underlying abnormalities 

in this behavior, as seen in autism and substance abuse 

disorders. This research was supported by NSF graduate 

research fellowship to CJS 2012138127 and NSF IOS1253386 

to AHV 

 

Keywords: social behavior, novelty, juvenile, opioid 

A7 Counterbalancing prosocial decisions across 

egocentric and allocentric reward contexts in rhesus 

macaques 

Weston Pack1, Jessica Joiner1, Steve Chang1 , 1Yale 

University 

 

A reward outcome experienced by others could be 

vicariously rewarding or perceived as competitive and 

even aversive depending on various contexts, promoting 

either prosocial or antisocial behavior. Rhesus macaques 

(Macaca mulatta) show such context-dependent social 

preferences when making decisions impacting reward 

outcome of self and other. In a dictator game, an actor 

monkey prefers to deliver juice reward to a recipient over 

no one in one (allocentric) context but prefers to deliver 

juice reward to himself over simultaneously to both himself 

and the recipient in the other (egocentric) context. One 

possible explanation for the antisocial preference in the 

egocentric context is that consuming rewards 

simultaneously with a conspecific instigates a competitive 

process. To test this idea, we examined social behaviors of 

rhesus macaques in a modified dictator game in which the 

relative timing between juice rewards delivered to the 

actor and the recipient was systematically varied for shared 

juice rewards. Relative to simultaneous reward delivery, the 

amount of competition should be lower when the actor 

receives the reward before the recipient, but higher in the 

reverse order. Consistent with this, when the actor’s reward 

was slightly delayed relative to the recipient’s reward, the 

frequency of sharing greatly decreased relative to the no-

delay condition (simultaneous reward onset). In contrast, 

when the actor’s reward was followed by the recipient’s 

reward, the frequency of sharing increased relative to the 

no-delay condition. These observations suggest that 

competition may be driving the antisocial preference in the 

egocentric context. Most strikingly, we observed that the 

actor actively counterbalances his decision preferences 

across the egocentric and allocentric contexts in order to 

compensate the timing-induced increase or decrease in 

sharing in the egocentric context by decreasing or 

increasing reward donation in the allocentric context, 

respectively. These behaviors suggest that the actor keeps 

tally on the desired reward intake of the recipient across 

trials. Taken together, our results paint a complex picture of 

social preference as the intersection of two different 

processes, competition and vicarious reinforcement. 

Furthermore, the counterbalancing behavior of prosocial 

and antisocial decisions across the two fundamentally 

different reward contexts reveals advanced social 

cognition in rhesus macaques. 

 

Keywords: Vicarious reward, Decision making, Competition 

A8 Corticosterone Elicits “Pessimism” In Rats In A Novel 

Cognitive Bias Task 

Kai Wang1, Klaus-Peter Ossenkopp1, Martin Kavaliers1 , 
1Western University 

 

The phenomenon of cognitive bias is well established in 

humans using various subjective diagnostic tools. 

Specifically, a negative cognitive bias occurs when there is 

a tendency to perceive emotionally ambiguous 

information in a more negative manner, and is typically 

only seen in individuals with affective neuropsychiatric 

disorders (such as depression). This “pessimistic” shift from 

baseline optimism is the result of the interplay between an 

altered cognition and emotion, but the underlying 

mechanisms are unclear due to the lack of an objective 

translational model. We have developed a novel 

behavioural cognitive bias task in rats, where rats were first 

trained to associate location-specific reward (3% sucrose 

with 0.125% saccharin solution) and aversive (0.00005M 

Quinine) drinking tubes with distinct contextual cues 

(rough/smooth flooring and black/white walls, 

respectively). Once rats are able to distinguish between the 

two conditions, their cognitive biases were evaluated 

based on their choices following an ambiguous contextual 

cue (grey walls and an intermediate grain flooring). A rat 

was identified as “optimistic” if it chose to drink from the 

tube at the location closest to the previously reinforced 

reward location. The rats were also tested under 

physiological stress (induced with a 5mg/kg dose of 

intraperitoneal corticosterone injection). Their locomotor 

behaviours (path length travelled to bottle choice, and 

latency to approach bottle choice) were recorded. A 

significant negative bias (“pessimism”) was observed in the 

corticosterone treated animals, with no locomotor 

confounds (no significant difference in locomotor 

behaviour). This behavioural cognitive bias task provides an 

useful tool for studying the underlying mechanisms of 

affective disturbances and cognitive processes. 

 

Keywords: Cognitive bias 

A9 Dopamine, social learning and sex differences: The 

effects of blocking dorsal hippocampal dopamine D2-type 

receptors on social learning of food preferences in male 

and female mice 

Richard Matta1, Emily A. Underwood1, Zoe K. Leach1, Alex 

C. Vertes1, Elena Choleris1 , 1University of Guelph, Guelph, 

ON, Canada, N1G2W1 

 

The neurotransmitter dopamine (DA) is involved in many 

reward related behaviors, such as drug and alcohol 

addiction, as well as social learning, feeding and social 

interactions. With systemic drug treatments, our lab has 

previously found that DA D1-type receptors are involved in 

social learning, while DA D2-type receptors are involved in 

feeding behavior in the social transmission of food 

preferences (STFP; Choleris et al., 2011), however, the site(s) 
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of action are unknown. The ventral tegmental area has 

direct dopaminergic projections to many limbic structures, 

including the nucleus accumbens, amygdala, and 

hippocampus. In particular, the hippocampus is involved in 

learning and memory processing, as well as social learning 

in the STFP in rodents. Our lab has previously found that 

antagonizing DA D1-type receptors in the dorsal 

hippocampus blocks social learning in the STFP in both 

male and female mice (Matta & Choleris, 2014). In the 

present study, we assessed the role of hippocampal DA D2-

type receptors in the STFP in male and female mice. To do 

this, we administered the DA D2-type receptor antagonist 

Raclopride (at 10, 14, 18 and 20 µg/µL) into the Cornu 

Ammonis 1 (CA1) region of the dorsal hippocampus of 

adult male and female observer (OBS) mice 10 minutes 

prior to a 30 minute social interaction where mice had the 

opportunity to learn a food preference from a same-sex 

demonstrator (DEM) conspecific. Early results show that 

dorsal hippocampal infusions with the highest dose of 

Raclopride, at 20 µg/µL, impaired social learning in female, 

but not male, OBS mice. Furthermore, the social learning 

impairment in females could not be explained by a 

generalized change in feeding behavior, since total food 

consumption was not significantly impacted by drug 

treatment. These results suggest that antagonizing 

hippocampal DA D2-type receptors in the CA1 region 

blocks social learning, in a sex-specific manner. Whether 

the phases of the estrous cycle interacted with drug 

treatment to influence social learning will be discussed. This 

study highlights a role for hippocampal DA D2-type 

receptors on social learning in mice. Supported by NSERC. 

 

Keywords: social learning, dopamine, hippocampus 

A10  Exploring the relation between oxytocin receptor 

gene polymorphisms and eating behaviour 

B.C. Low1, K.M. Vijayakumar1, N. Karnani2, Y.S. Lee3, F. Yap4, 

M.F.F. Chong2, B. Broekman3, A. Rifkin-Graboi2, M. Meaney2, 

P. Gluckman2, Y.S. Chong4, J.C.J Liu1, 1Yale-NUS College, 
2Singapore Institute for Clinical Sciences, 3National University 

of Singapore, 4KK Hospital 

 

Gene knockout studies in rodents have identified oxytocin 

as a causal factor in the development of obesity. Previous 

literature suggests that lower oxytocin levels may weaken 

responses to satiety signals after a meal and result in 

excessive carbohydrate consumption that could - 

eventually - predispose individuals to weight gain. Our study 

examined whether natural variants in the oxytocin receptor 

gene (OXTR) are involved in this process. We used child 

data (N=457) from the “Growing Up in Singapore Towards 

healthy Outcomes” longitudinal study (GUSTO). GUSTO 

tracks children from gestation to 7 years old. We compared 

OXTR genotype at birth to body mass index (BMI) at 3 years 

old, and eating behaviours at 1 year old. Eating behaviours 

were measured with the Child Eating Behaviour 

Questionnaire, a parent-reported index of children’s 

behavioural responses to food and food consumption. A 

key construct in this questionnaire is “satiety responsiveness” 

(SR), which measures the extent that children feel sated 

and avoid eating after meals. SR is sometimes combined 

with the “slowness in eating” (SE) subscale as a single 

construct (SR+SE); higher scores on either scale indicate 

greater responsiveness to post-meal satiety signals. None of 

the extracted oxytocin single nucleotide polymorphisms 

(SNPs) had a direct main effect on BMI. However, there 

were significant differences in SR or SR+SE based on allelic 

variations in six SNPs after adjusting for multiple 

comparisons. The absence of a main effect between OXTR 

genotype and BMI is understandable. If this relationship 

exists, it should only become apparent through a process 

that translates genotypic variations into phenotypic 

differences. Previous studies suggest that oxytocin’s effects 

on satiety may be one such process. Indeed, participants 

with the AA allele of rs1042778 had significantly higher 

satiety scores than those with the CC allele. This difference 

was consistent with previous research on oxytocin and 

sociability (e.g. empathy, prosocial behaviour), where the 

AA allele was related to sociability in a way that paralleled 

the administration of oxytocin in humans. Allelic variations in 

rs918316, rs2139184, and rs4686301 also showed significant 

differences in satiety response and may be involved in the 

same process; however, these have not received previous 

scientific attention, and their oxytocinergic effects remain 

unclear. Finally, SNPs rs237897 and rs11131149 show a 

counter-intuitive pattern, where the alleles with lower 

satiety scores have previously been associated with higher 

levels of oxytocin activity. This is not consistent with previous 

research on oxytocin and satiety. 

 

Keywords: Oxytocin, OXTR, obesity, satiety, children 

A11   OFC and limbic signatures of harmful actions 

evaluation in frontotemporal dementia 

Sandra Baez1,2, Diana Matallana3, Facundo Manes1,2,4, 

Agustin Ibanez1,2,4, 1INECO, Favaloro University, Argetina, 
2NUFIN, Universidad Diego Portales, Chile, 3Universidad 

Javeriana, Bogotá, Colombia, 4ARC Centre of Excellence in 

Cognition and its Disorders, Sydney, Australia 

 

Perceiving and evaluating harmful actions in an 

interpersonal context is both a cognitive and an 

emotionally laden task. It involves inference of intentions, 

moral judgment and, markedly the ability to empathize 

with others’ suffering. Loss of empathy is a central symptom 

of the behavioral variant of frontotemporal dementia 

(bvFTD), but the relationship between empathy 

impairments, other aspects involved in the evaluation of 

harmful actions such as intentionality and moral judgment, 

as well as the association with bvFTD regional brain atrophy, 

is not well understood. The present study investigated how 

GM atrophy in bvFTD patients correlates with aspects 

associated with the perception and evaluation of harmful 

actions (attribution of intentionality, evaluation of harmful 

behavior, empathy empathic concern and moral 

judgment). We compared the behavioral performance of 

26 bvFTD patients and 23 healthy controls on an 

experimental task indexing intentionality, empathy and 

moral cognition during evaluation of harmful actions and 

performed voxel-based morphometry to measure and 

compare gray matter (GM) volumes in patients and 

controls. Furthermore, we examined the brain regions 

where atrophy might be associated with specific 

impairments in bvFTD patients. Finally, we explored whether 
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intentionality comprehension and empathic concern 

deficits in bvFTD patients are partially explained by regional 

GM atrophy or by impairments in other relevant factors 

such as executive functions. Results showed that, in bvFTD 

patients, atrophy of limbic structures (amygdala and 

anterior paracingulate conrtes) is related to impairments in 

the intentionality comprehension, while atrophy of the 

orbitofrontal cortex and the fusiform gyrus is associated with 

empathic concern deficits. However, only atrophy of the 

orbitofrontal cortex predicted deficits in empathic concern. 

Intentionality comprehension impairments were predicted 

by executive functions. These results suggest that although 

several aspects involved in the perception and evaluation 

of harmful actions are affected in bvFTD patients, deficits in 

empathic concern seem to be a central aspect, which is 

associated with the earliest atrophied region. Our results 

contribute to the understanding of social cognition deficits 

in bvFTD patients and may have important clinical 

implications [supported by grants from 

CONICYT/FONDECYT Regular (1130920 and 1140114), PICT 

2012-0412, and PICT 2012-1309, Colciencias Project 

(120354531693 - Grants: 371 - 2011 / 345-2011), CONICET, 

and the INECO Foundation]. 

 

Keywords: social neuroscience, neuropsychiatry, bvftd, 

moral 

A12   The role of sex differences and social experience in 

the regulation of arginine-vasopressin (AVP) V1a receptors 

and aggressive behavior in Syrian hamsters (Mesocricetus 

auratus) 

Amy P. Ross1, Tony Larkin1, Eric Z. Song1, H. Elliott Albers1, 
1Georgia State University 

 

Social isolation increases aggression in both male and 

female hamsters. In males, AVP increases aggression by 

acting on V1a AVP receptors in the anterior hypothalamus 

(AH). In females, however, AVP decreases aggression in the 

AH. The following experiment investigated the effects of 

social isolation on V1a receptor number in the AH. Male 

and female Syrian hamsters were housed individually or 

with 2 other hamsters for 4 weeks. To measure aggressive 

behavior, each hamster was paired with a same-sex 

nonaggressive intruder in a neutral arena for 5 min. Brains 

were collected immediately and processed for receptor 

binding using autoradiography. Social isolation increased 

aggression in both males and females. V1a receptor 

binding in the AH was greater in socially isolated males 

compared to those housed in groups. In contrast, there was 

no difference in V1a receptor binding in the AH between 

females that were socially isolated and those that were 

group-housed. The data support the hypothesis that social 

isolation increases aggression in males by increasing the 

number of V1a receptors in the AH. In contrast, the effects 

of social isolation on aggression in females are not 

mediated by the effects of social isolation on the number 

of V1a receptors. In a second experiment we investigated 

the effects of social isolation on the dose-response 

properties of AVP. For this experiment, male and female 

Syrian hamsters were again housed individually or with 2 

other hamsters for 4 weeks. During the 4th week, all 

hamsters were implanted with guide cannula aimed at the 

AH, and estrous cycle was determined in female hamsters. 

Each hamster was then injected with 0.009, 0.09, 0.9, or 9 

µM AVP. All hamsters were given each dose in a 

counterbalanced order 4 days apart. To measure 

aggressive behavior, each hamster was paired with a 

same-sex nonaggressive intruder in a neutral arena for 5 

min immediately after each injection. Aggressive behavior 

and flank marking were scored for each hamster. 

Preliminary results indicate that social isolation increased 

aggression, but had no effect on flank marking. These 

results indicate that sex and social experience play 

important roles in the vasopressinergic regulation of 

aggression and social communication. This work was 

supported by NSF-IOS-0923391. 

 

Keywords: aggression, vasopressin, flank marking 

A13   The rapid effects of estrogens in the medial amydgala 

on social recognition in female mice 

Paul Sheppard1, Jennifer Lymer1, Talya Kuun1, Pietro 

Paletta1, Elena Choleris1 , 1University of Guelph 

 

It is becoming well established that estrogens affect 

different types of learning and memory on a rapid time 

scale. Specifically, estrogens can affect social recognition 

in female mice within 40 minutes of drug administration. 

Improvements in social recognition have been shown with 

the systemic administration of 17β-estradiol, the estrogen 

receptor (ER) α agonist, PPT, and the G-protein coupled 

estrogen receptor 1 (GPER) agonist, G-1, while impairments 

in social recognition have been shown with the ER β 

agonist, DPN (Phan et al., 2011; 2012). Although the 

hippocampus has been shown to mediate these effects, 

other brain regions are likely involved in the estrogenic 

facilitation of social recognition. One possible candidate is 

the medial amygdala, as it has been shown to be 

necessary for social recognition (Wang et al., 2014), and ER 

α in the medial amygdala is involved in the estrogenic 

facilitation of social recognition on a long-term time scale 

(Spiteri et al., 2010). Thus, we investigated the role of 17β-

estradiol, G-1, PPT, and DPN in the medial amygdala in 

social recognition in ovariectomized female mice. Mice 

received an infusion (0.5µL/side, rate of 0.2µL/min) of 17β-

estradiol (10, 25, 50, 100nM), G-1 (25, 50, 200, 400nM), PPT 

(25, 50, 100, 150nM), or DPN (25, 50, 100, 150nM) directly into 

the medial amygdala. Mice were then tested on the social 

recognition paradigm, consisting of two 5min habituations 

where two female conspecifics are presented, and one 

5min test phase where one of the stimulus mice presented is 

novel and the other is familiar. The paradigm is completed 

within 40min of drug administration to investigate the rapid 

effects of estrogens. Medial amygdala infusions of 50nM G-

1 improved social recognition. The experiments with 17β-

estradiol, PPT, and DPN are currently underway. Therefore, 

estrogens, at least via the GPER, in the medial amygdala 

are involved in the rapid estrogenic facilitation of social 

recognition in female mice. Supported by NSERC. 

 

Keywords: estrogen, social recognition, learning, amygdala 
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A14   A G-protein coupled estrogen receptor agonist in the 

hippocampus rapidly improves object and social 

recognition in female mice 

Jennifer Lymer1, Alana Robinson1, Elena Choleris1 , 
1Department of Psychology and Neuroscience Program, 

University of Guelph, Guelph, ON, Canada 

 

Estrogens have been shown to rapidly affect learning and 

memory in female mice. Specifically, systemic 

administration of 17β-estradiol, the estrogen receptor (ER) α 

agonist, PPT, or the G-protein coupled estrogen receptor 

(GPER) agonist, G-1 rapidly improved social recognition, 

object recognition, and object placement, while the ER β 

agonist, DPN improved only social recognition. These 

paradigms were completed within 40 minutes of drug 

administration and therefore focus on the rapid, likely non-

genomic effects of estrogens. The brain regions involved in 

mediating these effects are still little understood. The dorsal 

hippocampus is known to be involved in a number of 

learning and memory processes and is therefore a good 

candidate. The research focuses on the role of the GPER 

specifically in the dorsal hippocampus. G-1 (50, 100, 200nM) 

was infused (0.5µL/side, 0.2µL/min) directly into the dorsal 

hippocampus of female mice 15 min prior to testing in 

social recognition, object recognition, and object 

placement paradigm. Each mouse was tested in one of the 

three paradigms, each consisting of two 5min habituations 

where two stimuli were presented, and one 5 min test 

phase where one of the stimuli presented was novel and 

the other was familiar. The social and object recognition 

paradigms were performed in either the home cage or a Y-

apparatus, which has minimal spatial and contextual cues, 

to help dissociate between the estrogenic facilitation of 

recognition learning itself, or the facilitation of the use of 

spatial and contextual cues inherent in the tasks. Dorsal 

hippocampal activation of the GPER improved social 

recognition (50nM G-1) and object recognition (200nM G-1) 

but not object placement in the home cage. Additionally, 

social recognition (100, 200nM G-1) and object recognition 

(200nM) were enhanced in the Y-apparatus, where minimal 

spatial and contextual cues were present. Therefore, the 

GPER in the dorsal hippocampus appears to be involved in 

the rapid estrogenic facilitation of social and object 

recognition, and not necessarily involved in the processing 

of spatial and contextual information. Supported by NSERC. 

Keywords: social recognition in mice, estrogen, estrogen 

receptors 

A15   Orbitofrontal and striatal alterations in violent 

individuals: psychopathy is a moderator 

Bess Y. H. Lam1, Yaling Yang2, Robert Schug3, Chenbo Han4, 

Jianghong Liu5, Tatia M.C. Lee1,6,7,8, 1Laboratory of 

Neuropsychology, The University of Hong Kong, Hong Kong, 
2University of Southern California, Los Angeles, CA, 
3California State University, Long Beach, Long Beach, CA, 
4Nanjing Brain Hospital, Nanjing Medical University, Nanjing, 

Nanjing, 5University of Pennsylvania, School of Nursing, 

Philadelphia, PA, 6Laboratory of Cognitive Affective 

Neuroscience, The University of Hong Kong, Hong Kong, 
7The State Key Laboratory of Brain and Cognitive Sciences, 

The University of Hong Kong, Hong Kong, 8Institute of 

Clinical Neuropsychology, The University of Hong Kong, 

Hong Kong 

 

Background: In prior literature, brain structural abnormalities 

in the orbitofrontal cortex (OFC) and striatum (caudate and 

putamen) have been observed in violent individuals. 

However, the findings have been inconsistent, and a uni-

modal neuroimaging perspective has been used. 

Moreover, whether various levels of psychopathic traits play 

a role in such an association is yet to be investigated. Aims 

and hypotheses: The present study aimed to take a 

multimodal perspective to examine the differential gray 

matter volumes (GMV) and cortical thickness (CTh) in the 

OFC and striatum between the violent and non-violent 

individuals 1) with low and high psychopathy; and 2) those 

with low and high factor 1 and factor 2 psychopathic traits. 

It was predicted that the subtypes of psychopathy and 

antisocial behaviors would be associated with the CTh and 

GMV in the left and right OFC as well as with the GMV in 

both left and right caudate and putamen. Method: Sixty 

seven adults with or without violence were assessed with 

their structural Magnetic Resonance Imaging data, 

psychopathy and demographic information. Results: The 

results revealed that the relationship between violence and 

the CTh in the right medial OFC (P<0.05) varied across the 

low and high psychopathy groups (particularly the factor 1 

psychopathy). At the subcortical level, the psychopathy 

level (particularly the factor 2 psychopathy) moderated the 

relationship of severe violence with the right putamen GMV 

(P< 0.05) but not the caudate GMV (P> 0.05). Conclusions: 

Overall findings suggested that psychopathic traits 

attenuated the relationship between violence and the 

brain structural morphology in the OFC and putamen, 

particularly in the right hemisphere. Taken together, the 

significant role of psychopathy in violence helps us to 

design and implement prevention measures targeting 

violent acts in society. 

 

Keywords: Psychopathy, violence, orbitofrontal cortex, 

striatum, cortical thickness 

A16   A single dissociation: Intranasal oxytocin alters 

affiliative but not sexual cues 

Nicole M. Y. Kuek1, Eveline S. L. Tan1, Jim S. Seet1, Mark R. 

Dadds1, Jean C. J. Liu1 , 1Division of Social Sciences, Yale-

NUS College Singapore 

 

A common assertion amongst theories of love is that there 

exist distinct systems of love. More recently, anthropologist 

Helen Fisher suggested that these systems may have 

dissociable underlying mechanisms: lust is regulated by 

estrogens and androgens; attraction by dopamine, 

norepinephrine, and serotonin; and attachment by 

oxytocin and vasopressin. In support of this notion, one 

study found that natural variations in plasma oxytocin levels 

correlate with non-verbal expressions of attachment 

(affiliation cues), but not with non-verbal expressions of lust 

(sexual cues). To the extent that this suggests separate 

systems dissociable at the neuroendocrinology level, we 

sought to investigate whether administration of oxytocin 

would selectively alter the expression of affiliation but not 

sexual cues. 102 healthy young adults were administered 
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either intranasal oxytocin or a placebo, and were paired 

with an unfamiliar participant of the opposite gender. 

Participants were given discussion questions that induced 

varying degrees of intimacy (low, medium, high), and were 

video-taped during their discussions. Subsequently, two 

trained coders independently coded the video for displays 

of sexual cues (lip bite, lip suck, lip lick, tongue protrusion, lip 

pucker) and affiliation cues (nod, Duchenne smile, 

gesticulation, lean). We found a significant three-way 

interaction between the type of non-verbal cue (affiliation 

vs. sexual), drug condition (oxytocin vs. placebo), and 

intimacy level of the discussion (low vs. medium vs. high; 

F(2, 99) = 3.39, p = .04). Namely, for affiliation cues, oxytocin 

participants displayed fewer cues than placebo 

participants when discussing medium and high intimacy 

questions. However, for sexual cues, there were no main or 

interaction effects involving participants’ drug condition. 

Our finding of a single dissociation supports the idea that 

different love systems are independently regulated by 

different hormones. We note, however, that within the 

affiliation system, our findings suggest a complex, context-

dependent relation between oxytocin levels and the 

expression of cues. 

 

Keywords: oxytocin, behavior, love systems 

A17   Weighing in on sleep: Exploring the relation between 

maternal sleep patterns during pregnancy and subsequent 

weight gain of the child 

Kamalakannan Vijayakumar1, Benjamin Low1, J.J. Gooley2, 

Y.S. Lee3, Fabian Yap4, Mary. F.F. Chong5, B. Broekman5, A. 

Rifkin-Graboi5, M. Meaney5, P. Gluckman5, K. Kwek4, Jean 

Liu1, 1Yale-Nus College, 2Duke-Nus Graduate Medical 

School, 3National University Hospital, 4KK Women’s and 

Children’s Hospital, 5Singapore Institute for Clinical Sciences 

 

A large body of epidemiological studies suggests that sleep 

deprivation is a risk factor for illness and for all-cause 

mortality. While within-person effects have been 

catalogued extensively, there has been recent interest in 

possible transgenerational effects of sleep deprivation. 

Results from rodent studies suggest that maternal sleep 

deprivation during pregnancy may have profound effects 

on the weight and food preferences of the offspring. In 

humans, a cohort study likewise found that maternal sleep 

deprivation was a risk factor for low birth weight. In this 

study, we sought to extend these findings by exploring how 

maternal sleep patterns would relate to the weight status of 

a child over a longer period of observation. 545 female 

participants were recruited during their pregnancy as part 

of the “Growing Up in Singapore Towards healthy 

Outcomes” study (GUSTO), an ongoing longitudinal study 

where both mothers and their children are observed from 

gestation until the child is seven years of age. As a measure 

of maternal sleep, mothers completed the Pittsburgh Sleep 

Quality Index (PSQI) between the 26th and 28th week of 

pregnancy. This is a standardised self-reported measure 

assessing sleep duration and quality during the past month. 

For our analyses, we focused on a single question requiring 

participants to estimate the hours of sleep they obtain in an 

average night. This was correlated with the child’s body 

mass index (BMI) at three years of age. We found a 

significant negative correlation between maternal sleep 

duration and the child’s BMI. Namely, decreased habitual 

sleep during pregnancy was associated with an increased 

risk for offspring weight gain at three years of age. This is 

consistent with prior rodent studies suggesting 

transgenerational effects of sleep deprivation. However, we 

note also that our observed correlation was weak, raising 

the possibility of mediating variables underlying this 

relationship. 

 

Keywords: Sleep 

 

A18   Predator-induced fear alters serotonergic signaling 

pathways in the adolescent female amygdala; a rodent 

model to study sex-specific effects of early life stress 

 

Stacey Kigar1, Liza Chang1, Amelia Cuarenta1, Jacqueline 

Sehring1, Vaishali Bakshi1, Anthony Auger1, 1University of 

Wisconsin-Madison 

 

Major depressive disorder and anxiety disorders, such as 

Post-Traumatic Stress Disorder (PTSD), are the leading cause 

of disability globally and are twice as likely to affect women 

as compared to men. In particular, adolescent girls have a 

heightened sensitivity to stress that could increase the 

probability of these psychiatric conditions. Understanding 

how biological sex confers vulnerability is critically important 

to the development of more effective treatment strategies, 

and the benefits associated with inclusion of females in 

basic research studies has been stressed elsewhere. Our 

laboratory has recently developed a novel, neonatal 

predator odor exposure (POE) paradigm as an ecologically 

relevant model for ELS (define abbreviation) in an effort to 

elucidate the role of sex differences in the 

neurodevelopment of psychiatric disorders. Our study 

revealed that POE on postnatal days 1-3 (PN1-3) was 

associated with high levels of anxiety-like behavior in both 

male and female adolescent rats, as assessed using an 

elevated plus maze (EPM). One potential mediator of this 

anxiety response is altered serotonin, or 5-HT, signaling 

which has been implicated in both anxiety and depression. 

Using qPCR, we examined the mRNA expression of 5-HT 

receptor subtypes Htr2a and Htr1a in animals sacrificed 

30min after the last exposure on PN3 and in juvenile animals 

used for behavior testing. Our results suggest there are sex-, 

region-, and temporally-specific effects of POE on 

serotonergic signaling pathways, and that females are 

responding more strongly in the amygdala to the stressor. 

These data support the idea that males and females will 

respond differently to environmental stressors, though 

behavioral outcomes may be similar, and thus may benefit 

from different treatment and/or intervention strategies. We 

are continuing to investigate whether the changes 

observed are programmed through epigenetic 

mechanisms using an enzyme-based DNA methylation 

analysis method. 

 

Keywords: stress, amygdala, serotonin 

 

A19   Factors Influencing Psychophysiological Arousal 

During Stress: The Role of Optimism and Attachment 

Security 
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Kristin Perrone-McGovern1, Cady Williams1, 1Ball State 

University 

 

In this poster, we will present results from a pilot study that 

examined effects of optimism and secure relational 

attachment on psychophysiological arousal in response to 

a stressor. The Broaden-and-Build theory (Fredrickson, 2001) 

posits that a tendency to focus on positive emotions (e.g., 

optimism) and enduring personal resources (e.g., 

attachment security) can facilitate survival, enhanced 

health, and personal fulfillment. Empirical research has 

demonstrated that optimists report less pain, fewer physical 

symptoms, better physical functioning, and decreased 

chance of re-hospitalization after coronary artery bypass 

surgery as compared to pessimists (Fitzgerald et al., 1993; 

Scheier et al., 1989). Additionally, optimism has been shown 

to mitigate the effects of environmental stressors on 

psychological functioning, with optimists demonstrating less 

mood disturbance in response to varied stressors, including 

transitioning to college, breast cancer biopsy, and breast 

cancer surgery (Carver et al., 1993). Attachment security 

for adults refers to an expectation of positive interpersonal 

relationships, based on internalized working models that are 

developed in childhood through repetitive interactions with 

caregivers. Research has linked attachment security to 

increased cognitive performance (Mikulincer & Sheffi, 2000) 

as well as decreased anxiety and depression (Cooper et 

al., 1998; Mickelson et al., 1997; Roberts et al., 1996). In the 

present study, we hypothesized that securely attached, 

optimistic participants would have lower 

psychophysiological arousal during a stressful task than 

insecurely attached, pessimistic participants. Participants 

were 9 college students who received course credit for 

participation. There were 2 male and 7 female participants. 

Mean age was 21. 67 (sd = 2.65) Participants completed 

behavioral measures of optimism (Life Orientation Test-

Revised; Scheier, Carver, & Bridges, 1994) and attachment 

security (Experiences in Close Relationships-Revised; Fraley, 

Brennan, & Waller, 2000). Psychophysiological arousal was 

assessed via heart rate and skin conductance levels 

(peripheral measures of neural activity) using the iWorx 

Systems, Inc. Psychophysiology Kit.  A 2 (high vs. low 

optimism) x 2 (secure attachment vs. insecure attachment) 

ANOVA was conducted with skin conductance level (SCL) 

as the dependent variable. No significant effects were 

found for either variable and SCL. A 2 x 2 ANOVA was 

conducted with the same independent variables but with 

heart rate instead of SCL as the dependent variable. Results 

indicated a sigificant effect for optimism on heart rate 

(F=5.73; p <.05). Examination of means revealed that 

participants who were highly optimistic had lower heart 

rates (X= -0.57, sd = 4.90) than participants who were low 

on optimism (X= 0.72, sd = 3.31). Results indicated a 

significant effect for attachment on heart rate (F=9.27; p 

<.05). Examination of means revealed that participants who 

were securely attached had lower heart rates (X= -1.94, sd 

= 4.72) than participants who were insecurely attached (X= 

2.11, sd = 2.62). Thus, hypotheses for the study were partially 

supported. Specifically, optimists and securely attached 

individuals had less psychophysiological arousal as 

measured by heart rate but not as measured by SCL. 

Implications of the findings and directions for future 

research will be included in the poster presentation. 

Keywords: Peripheral Neural Measures of Arousal; Optimism; 

Attachment; 

A20   Hypothalamic and peripheral oxytocin in the female 

rat and the effect of mating experience 

Marissa L. Langett1, Nicole M. Cameron1, 1Binghamton 

University 

 

Sexual activity is known to affect the oxytocin (OT) neuron 

populations within the paraventricular nucleus (PVN) and 

the supraoptic nucleus (SON). However, specific factors 

influencing each nuclei’s activation remain unknown. In 

addition, the effect of mating on plasma OT levels has not 

been consistently shown. We hypothesize that OT 

production in the brain and plasma levels are linked to the 

type of sexual experience, as assessed by pacing and 

vaginal cervical stimulations (VCS) received. To test this 

hypothesis Experiment 1 examined baseline OT levels in 

brain and plasma of proestrus or metestrus female rats. In 

Experiment 2, sexually-experienced ovariectomized steroid-

primed females were used to study the effects of VCS and 

paced mating on OT levels. These females were either 

paced or not paced, and vaginally masked or unmasked 

during a 30 minute trial. For both studies, OT levels in the 

brain and plasma were analyzed with an enzyme-linked 

immunosorbent assay. In experiment 3, proestrus or 

metestrus females received an intraperitoneal injection of 

fluorogold five days prior to brain collection. OT peripheral 

projections from the PVN and SON were examined using 

immunohistochemistry of the retrograde tracing of 

fluorogold and OT positive cells. Our results show a 

significant effect of estrous cycle on the SON, where OT 

concentrations were higher at proestrus (p=0.02). Estrous 

cycle did not affect OT concentration in PVN or plasma 

levels. Additionally, no significant correlation between the 

PVN, SON and plasma OT levels was found. In experiment 2, 

VCS significantly increased PVN OT concentration (p=0.03) 

but had no effect on SON or plasma OT levels. Paced 

mating had no effect on brain or plasma OT levels. In 

experiment 3, estrous cycle had no effect on the average 

number of dual labeled neurons in either nuclei suggesting 

that both the SON and PVN have the capacity to 

contribute equally to plasma OT levels. These results 

indicate the importance of VCS in PVN OT activation. 

However, the lack of correlation between PVN OT and 

plasma levels during mating suggest the PVN may not be 

releasing OT into the periphery. Interestingly, OT production 

in the SON did not increase during the two mating 

conditions and is not associated with sexual behavior in the 

experienced female rat. Additionally, only the SON OT 

levels are affected by estrous cycle. In conclusion, the lack 

of correlation between brain and plasma OT levels may 

imply a quick release of OT following the initiation of sexual 

activity that was not captured. Our findings demonstrate 

that in the rat the PVN and SON equally project to the 

periphery, and VCS only influences PVN OT production 

during mating in experienced female rats. 

 

Keywords: Paced mating 

 

A21   Dynamic emotion perception and prior expectancy: 

a novel fMRI paradigm and multivariate analysis 
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Ilvana Dzafic1, Andrew Martin1, Julia Hocking2, Bryan 

Mowry1,3, Hana Burianová1,4 , 1University of Queensland, 
2Queensland University of Technology, 3Queensland Centre 

for Mental Health Research, 4Macquarie University 

 

Complex social interactions require the ability to rapidly 

perceive and interpret dynamic, multisensory emotional 

cues. Emotion perception is facilitated by prior 

expectations, which prioritise attention to cues that are 

aligned with what is expected. Findings show that prior 

expectations influence emotion perception both at the 

behavioural and neural level. However, studies to date 

have investigated prior expectations using static emotional 

images, despite the fact that dynamic stimuli would 

represent greater ecological validity. The objective of the 

study was to create a novel and ecologically valid fMRI 

paradigm to examine the influence of prior expectations 

on naturalistic emotion perception. For this purpose, we 

developed a dynamic emotion task, which consists of 

audio-visual videos that carry emotional information 

congruent or incongruent with the preceding emotional 

cues. The results show that emotional congruency was 

associated with activity in prefrontal regions, amygdala, 

basal ganglia, and the middle temporal gyrus, whereas 

emotional incongruency was associated with activity in 

occipitoparietal regions, posterior parietal areas, cingulate, 

and the parahippocampus. Supported by the behavioural 

results, our findings suggest that, in a real world, perception 

of congruent emotion is facilitated by effortful top-down 

influence, whereas incongruent emotion may rely more on 

rapid bottom-up processes. The results from the current 

study reveal that prior expectations are flexible to changes, 

and the ability to automatically detect an unexpected, 

potentially relevant event in complex dynamic 

environments allows for adaptive behaviours in potentially 

dangerous situations. 

 

Keywords: fMRI, emotion perception, prior expectations, 

multivariate 

A22   Grasping the Future: Prior Knowledge of Other´s Goals 

Predictively Biases the Perception of Their Actions 

Matthew Hudson1, Toby Nicholson1, Rob Ellis1, Patric Bach1, 
1Plymouth University 

 

Hierarchical predictive coding models of cognition propose 

that what we perceive is evaluated against what we 

predict will happen. When incoming sensory input matches 

those predictions, minimal further processing is required. 

Where there is a mismatch, a prediction error is generated 

which is sent back upstream so that the prediction is 

revaluated and the sensory data can be accounted for. 

We tested whether such models can be applied to the 

prediction of other´s behavior. In such a view, any 

information about other people’s goals and intentions 

should be immediately translated into predictions of their 

forthcoming behavior, and affect how their actions are 

represented.  In a first series of experiments, participants 

observed an actor either reach for or withdraw from an 

object and then judged the hand’s disappearance point 

against probe stimuli. Prior to action onset, the actor 

declared an intention of either “I´ll take it” or “I´ll leave it”. 

The subsequent action was either congruent or incongruent 

with their intention. The perceived disappearance-point of 

the action was displaced into the immediate future (the 

representational momentum effect). This displacement was 

enhanced for actions that confirmed the prior intention 

(e.g. a reach toward after hearing I´ll take it) than 

contradicted it (after hearing I´ll leave it). In a second series 

of experiments, we investigated a more implicit source of 

prediction, that of our tendency to perform the most 

rational and efficient action necessary to achieve a given 

goal. Participants observed a hand poised to reach a 

target object. In half the trials, the path was clear, but in the 

remaining trials a second object obstructed a direct reach. 

Participants would predict the actor to perform a direct 

reach or an arched reach to avoid the obstruction 

respectively. The subsequent action either confirmed these 

predictions (rational actions) or contradicted them by 

showing the actor reach over empty space in the absence 

of an obstruction, or straight forward when an obstruction 

was present (irrational actions). Halfway through the video, 

the action disappeared and participants indicated the final 

position of the hand by touching the screen, which 

recorded the XY coordinates of their response. When the 

reach was straight toward the target object, participants 

showed an upward displacement when the action was 

irrational compared to when rational, as if anticipating a lift 

to avoid the obstructing object. When the reach was 

arched, participants showed a downward displacement 

when the action was irrational compared to when rational, 

reflecting a straighter reach trajectory. A control 

experiment showed that these responses were not due 

merely to the presence/absence of an object. Together, 

these experiments demonstrate that predictions of other´s 

actions generated by prior knowledge of their goals 

directly biases our perception of the kinematics of the 

action in accordance with one´s expectations. These 

effects are robust across different measures of action 

prediction, and found both when goal information is 

explicitly stated or implied. Moreover, they follow recent 

generalized predictive models of perception, widening 

their applicability and placing social cognition within a 

general theoretical framework. 

 

Keywords: Action Prediction, Predictive Coding, Mirror 
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A23   The Effects of Human Emotions on Dogs’ Social 

Cognitive Performance and Hormone Levels 

Kristen Snyder1, Rosemary Strasser1, 1University of Nebraska 

Omaha 

 

Research suggests that dogs experience emotional 

contagion (i.e., synchronization of their emotional state) 

with humans (Custance & Mayer, 2012), an ability which 

seems to aid in dogs’ social cognitive skills directed towards 

humans. Although a person’s emotional state might 

influence the emotional state of their dogs, it is still unclear 

whether dogs can use human facial cues that are 

associated with emotional states (i.e., happy, sad, etc.) as 

a social cue that might subsequently influence their 

behavior and physiology. The current study examines 

whether home-owned dogs respond to manipulated 

human facial cues associated with certain emotions to 
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alter their behavior on a commonly used social-cognitive 

task (object choice task) and whether these facial 

emotional cues will influence the dog’s hormonal state. 

Using an object-choice task, dogs will undergo two phases 

of a 16-trial within-subject design which consists of a facial 

condition, in which one of four facial expressions (happy, 

sad, disgust, or neutral) will be demonstrated to test 

whether dogs can rely on emotion alone as a social cue. 

Half the trials will also include a pointing condition. If dogs 

experience emotional contagion, they should respond 

differently to various facial expressions, both behaviorally 

and physiologically. Furthermore, emotions will be 

demonstrated by both the owner and a stranger to 

examine whether this understanding by dogs of human 

emotions requires familiarity. Cortisol will also be examined 

to determine how emotional cues affect dogs 

physiologically and if there are hormonal differences 

between viewing owner demonstrators and stranger 

demonstrators. Findings from a pilot study showed that 

behaviorally dogs’ responses vary when given different 

facial expression cues (e.g., happy, sad, neutral, or disgust), 

F(3, 208) = 8.22, p < .001, such that dogs performed worse 

when given a facial expression associated with sad or 

disgust. Additional findings will be presented and it is 

expected that there will be an increase in cortisol post-

testing, especially in the owner condition compared to the 

stranger condition. Higher levels of cortisol may suggest 

arousal in the presence of the owner, and in humans, high 

cortisol has been associated with more accurate 

recognition of facial expressions (Feeney, Gaffney, & 

O’Mara, 2012). If we find a significant increase in cortisol 

that is consistent with high performance, it will suggest that 

dogs’ hormones also play an intricate role in their abilities to 

understand emotion, perhaps implying cortisol’s role in 

empathy. This research may also suggest that human 

emotions influence dogs’ hormonal states. Ultimately, this 

study will contribute to the knowledge of how cortisol and 

familiarity play roles in empathy and reading facial cues 

across species, an endeavor which has important 

implications for human populations with empathic deficits 

such as autism; this study will ultimately expand knowledge 

of the mechanisms behind social contagion between 

species. 

 

Keywords: Canine Social Cognition, Cortisol 

A24   The effects of hyperandrogenic prenatal environment 

on later life social learning and gonadal hormone sensitivity 

Colin Howes1, Cameron S Wasson1, Marian Castro1, 

Anastasia Smart1, Anthony J Giuga1, Neil J MacLusky1, Elena 

Choleris1 , 1University of Guelph 

 

Gonadal hormones and their downstream effectors are 

involved in the regulation of a number of social cognitive 

behaviours, such as social learning, social recognition, and 

social motivation in adult animals. In addition, testosterone 

has been shown to exert lasting developmental effects on 

sexual and affiliative behaviours. This indicates that the 

action of testosterone during development may be also be 

involved in the mediation of social cognition in later life. In 

the present study, we examined the developmental effects 

of testosterone on social learning in mice. Injections of 10 

µg testosterone propionate or sesame oil control were 

administered to pregnant CD1 mice on embryonic days 12, 

14, and 16. This time period corresponds with critical periods 

for sexual differentiation and the development of socially 

relevant brain regions. Mice were tested on a number of 

social tasks prior to the onset of puberty. Social learning was 

assessed using the social transmission of food preferences 

task, in which experimental “observer” animals were 

allowed to interact with a “demonstrator” conspecific that 

had recently consumed one of two novel flavoured diets. 

Following this interaction, the observers were given access 

to both the demonstrated and non-demonstrated foods, 

and consumption was compared in order to discern 

whether or not they exhibited a socially acquired 

preference for the demonstrated food flavour. Preliminary 

data suggest that prenatal testosterone treatment had an 

impairing effect on social learning in male, but not in 

female mice. This suggests that testosterone may exert 

sexually dimorphic effects on social cognitive behaviour 

during development, which is in line with findings from 

human studies of autistic populations. Animals will undergo 

further testing to assess the effects of gonadal hormones in 

adulthood. In addition, we will correlate a number of 

physiological and brain measures with behavioural data in 

order to elucidate the possible mechanisms by which 

gonadal hormones act in development and later life to 

mediate social behaviour. This study will further illuminate 

how interplay between the developmental and 

activational effects of hormones produces a social 

behaviour phenotype. Supported by the Ontario Mental 

Health Foundation. 

 

Keywords: Social Learning, Neuroendocrinology, Social 
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A25   Dual and single-brain neural specializations for 

interpersonal interaction during gambling 

Matthew Piva1, Xian Zhang1, Adam Noah1, Steve Chang1, 

Joy Hirsch1 , 1Yale School of Medicine 

 

Dynamic interpersonal interaction is integral to typical 

human social behavior. Although recent dyadic studies 

have investigated the paired neural correlates of 

communicative and cooperative tasks, little is known about 

the paired neural correlates that underlie competitive tasks 

requiring social interaction. Conventional neuroimaging 

techniques such as fMRI have identified key social regions 

in single brains specifically activated by competing with a 

human rather than a computer opponent, particularly the 

temporal-parietal junction (TPJ). A goal of our study is to 

extend these findings to interpersonal neural correlates 

between two brains in an ecologically valid context. We 

utilized near-infrared spectroscopy (NIRS) to directly 

measure BOLD signals simultaneously in pairs of subjects 

playing a simplified poker game. In this game, one player 

was first randomly dealt either a low or high card. This 

player was asked to bet or fold. The opposing player was 

then required to bet or fold in response to the action of the 

first player. The next trial then began with the opposite 

player receiving either a low or high card. This simplified 

poker game was played in two different conditions. In 

condition one, two subjects played the poker game 
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against each other. In condition two, the same subjects 

simultaneously played against matched computer 

opponents. We hypothesized that neural areas potentially 

involved in social interaction, such as the TPJ, would be 

differentially sensitive to measures of both intra- and inter-

brain coherence during the human vs human and human 

vs computer conditions. Wavelet analysis was used to 

quantify coherence between the players for all regions 

sampled, including the TPJ. Regions showing significantly 

higher cross-brain coherence in the human vs human 

condition relative to the human vs computer condition 

were then used as seeds for a single-brain analysis of 

functional connectivity. Behavioral results suggest that 

subjects bet and fold with similar overall frequency, roughly 

obeying Nash equilibrium for a given set of contingencies 

regardless of the opponent. However, behavioral influence 

analysis suggests a significantly stronger effect of the 

opponent’s past action on a given player’s current action 

in the human vs human condition relative to the human vs 

computer condition (P<0.05). Furthermore, neural 

coherence findings indicate higher synchrony between 

cross-brain signals originating in the TPJ for the human vs 

human condition than for the human vs computer 

condition (P<0.05). Using the TPJ as a seed for a single-brain 

connectivity analysis, significantly higher functional 

connectivity was observed with the prefrontal cortex (PFC) 

in the human vs human condition compared to the human 

vs computer condition (P<0.05). These findings extend single 

brain studies of interpersonal competition to a dual brain 

paradigm and provide new evidence for a role of TPJ-TPJ 

cross-brain and TPJ-PFC within-brain coherence in social 

cognition. 

 

Keywords: temporal-parietal junction, near-infrared 
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A26   Using Live Face-to-Face Functional Magnetic 

Resonance Imaging to Investigate the Social Brain in Autism 

 

Laura Harrison1, J. Michael Tyszka1, Jed Elison2, Ralph 

Adolphs1 1California Institute of Technology, 2University of 

Minnesota 

 

In 1943, Leo Kanner observed children with autism having 

“a far better relationship with pictures of people than with 

people themselves.” While a large literature documents 

abnormal processing of faces and eye gaze in people with 

autism spectrum disorder, the vast majority of stimuli used in 

those studies are pictures or videos, rather than people in 

the flesh. Yet, as Kanner’s quoted observation, our own 

experience, and the growing literature on interactive social 

cognition argue, pictures and real people are processed in 

quite different ways, which may be dissociatively impaired 

in autism. As autism is partially characterized by a persistent 

deficit in social interaction, it is reasonable to presume 

deficits, including in gaze, may be accentuated in actual 

interaction with another person. Findings from eye tracking 

studies indicate that gaze behavior is influenced by the 

direct presence of another person. It is unknown whether 

direct live gaze is differently represented in the brains of 

individuals with autism. This study comprised two main 

objectives. The first objective was to determine whether 

controls and individuals with autism are sensitive to the 

difference between live and recorded gaze, namely, 

whether the neural response to gaze changes as a function 

of the presence of another person. The second objective of 

the study was to characterize the differential neural 

response to live and recorded gaze as a function of autism 

severity. We explored these aims with a novel fMRI 

paradigm that used a live person as a stimulus. Participants 

viewed a real actor sitting behind the scanner in a Live 

condition; this was contrasted with a Video condition. 

Participants included 14 males with autism and 14 age, 

gender, and IQ-matched controls. In the Live condition, 

participants monitored the gaze of a live actor sitting 

behind the bore of the magnet. Audio instructions 

delivered to the actor’s headphones cued three trial 

conditions: direct gaze, averted gaze, or eyes closed. In the 

Video condition, equivalent video recordings of the Live 

condition were used. Distinct patterns of neural activation 

in putative Mirror Neuron System, Theory of Mind, face-

processing, and control regions were seen in individuals 

with autism compared to controls for Live but not Recorded 

gaze. In some of these regions, notably the inferior frontal 

gyrus, neural activity correlated with autism severity. Our 

findings are consistent with an account of impaired top-

down social processing in autism, whereby live social 

interaction, a potent social contextual cue, does not elicit 

distinct processing as opposed to representations of 

people. Mirroring Kanner’s original observation, our findings 

(1) provide insight into the difficulty individuals with autism 

face in directly interacting with other people in everyday 

life, and (2) highlight the utility of ecologically valid 

methods, including interactive paradigms, in social 

neuroscience. 

 

Keywords: social interaction, ecological validity, fMRI, 

autism, gaze 

A27   Cads and Dads: mapping genotype to phenotype 

among prairie voles 

Mariam Okhovat1, Gerard N. Wallace1, Alejandro Berrio1, 

Alexander G. Ophir2, Steven M. Phelps1 , 1University of Texas 

at Austin, 2Cornell University 

 

Prairie voles are socially monogamous rodents that form 

enduring pair bonds, provide bi-parental care and 

maintain a territory. Like most socially monogamous 

mammals, however, pair-bonding does not translate into 

sexual exclusivity. Paternity analyses reveal that 

approximately 25% of prairie vole offspring are sired outside 

of the pair. Among male prairie voles, neuronal vasopressin 

1a receptor (V1aR) in the retrosplenial cortex (RSC) predicts 

differences in sexual fidelity. Males with high RSC-V1aR form 

small home-ranges and mate exclusively within a pair, while 

those with low RSC-V1aR intrude often and engage in 

extra-pair fertilizations. To characterize the genetic 

correlates of this neuronal and behavioral variation, we 

sequenced ~8 kb of the avpr1a locus from 73 prairie voles. 

We found a set of 4 linked single nucleotide polymorphisms 

that predicted RSC-V1aR, avpr1a mRNA abundance, and 

methylation at the avpr1a locus. We refer to these linked 

sites as HI and LO alleles for their influence on RSC-V1aR 

abundance. The modulation of gene expression often 

occurs at regulatory DNA sequences known as enhancers, 
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which can be located hundreds of thousands of bases 

away from a target gene or on a different chromosome. To 

examine whether the HI and LO alleles might also differ in 

more distant enhancers in the genome, we performed 

chromatin immunoprecipitation sequencing (ChIP-seq) 

targeting two known histone modifications, H3K4me1 and 

H3K27ac in RSC dissected from 4 HI/HI and 4 LO/LO males. 

These histone markers are reliably used to identify active 

enhancers genome-wide. We mapped these results to 

known forebrain enhancers active in the Mus genome, and 

confirmed that we were able to identify the homologs of 

enhancers that are active in the mouse cortex. We were 

able to align our ChIP-seq data with high efficiency (~90%) 

to the published draft vole genome. We found some 6,879 

putative active enhancers in retrosplenial cortex and 

distributed throughout the prairie vole genome. We used 

our two HI/HI and LO/LO sample groups to find a subset of 

these putative enhancers that show significantly different 

levels of enrichment between the HI and LO alleles. Next 

we will identify which among these sites might interact with 

the avpr1a locus using a method known as circular 

chromatin conformation capture (4C). Our preliminary 

data indicate that the sequences we obtain from 4C can 

efficiently be mapped to the prairie vole genome, and that 

we are able to detect significant distal interactions with the 

avpr1a promoter. We are currently identifying whether any 

of the allele specific retrosplenial cortex enhancers co-

localize to the distal interactions. Such data will help us to 

understand how subtle variation in genome sequence can 

get translated into complex social phenotypes such as 

sexual fidelity and space use. 

 

Keywords: individual differences, sexual fidelity, gene 
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A28   White matter choline concentration is associated with 

behavioral and executive outcomes in middle childhood 

Cassandra Hendrix1, Jack Knight-Scott2, Erica Smearman1, 

Katrina Johnson1, Patricia Brennan1 , 1Emory University, 
2Children’s Healthcare of Atlanta 

 

Proton magnetic resonance spectroscopy (1H-MRS) is an 

important tool for the study of in vivo human brain 

metabolic activity across development, including 

measurement of the neurometabolite Choline (Cho). 

Alterations in Cho concentration have been associated 

with developmental disorders such as Attention-

Deficit/Hyperactivity Disorder (ADHD; Perlov et al., 2009), 

Autism Spectrum Disorders (ASD; Baruth, Wall, Patterson, & 

Port, 2013), and general developmental delay (Filippe et 

al., 2002), suggesting that Cho may play an important role 

in atypical child cognitive and behavioral development. 

Although some studies have examined normative 

developmental changes in Cho (e.g., Degnan et al., 2014), 

no published study has examined the functional correlates 

of Cho in healthy children. The present study examined (1) 

age-related differences in Cho over the course of middle 

childhood and (2) whether the associations between Cho 

and child executive and behavioral functioning reported in 

clinical samples are detectable in a healthy community 

sample. Thirty-one 7-12 year old (M=9.93 years, SD=1.52) girls 

were recruited from the Atlanta community to complete a 

60-minute magnetic resonance scan which used an ultra-

short echo 1H-MRS sequence to enhance sensitivity of 

neurometabolite detection. Data were collected on a 3T 

Siemens scanner, and included a single voxel 1H-MRS 

acquisition (4-ms TE, 12-ms mixing time, 5.0-s repetition time, 

96 averages, 4-6 ml voxel, 2500 Hz spectral bandwidth, 2048 

data points), a non-water-suppressed acquisition for phase 

referencing, and a water relaxometry acquisition to correct 

for signal loss and separate water compartments. The 

spectroscopy voxel was localized in the left centrum 

semiovale and prescribed from 3D T1-weighted images. 

Images were isotropic, 1.0x1.0x1.0 mm3 resolution, with a 

field-of-view that encompassed the entire head. The 

maximum line width during real-time shim assessment was 

limited to 12-Hz or less for the magnitude water peak. 

Parents also provided ratings of child behavior on the 

Behavior Rating Inventory of Executive Function (BRIEF) and 

the Child Behavior Checklist (CBCL). Absolute choline 

concentration (Cho; r(31)=-0.47, p=0.007) and the ratio of 

total choline to total creatine (Cho/tCr) decreased as child 

age increased (r(31)=-0.41, p=0.02). Controlling for age, 

greater Cho was associated with problems in attention 

shifting (Cho: r(28)=0.40, p=0.03; Cho/tCr: r(28)=0.46, 

p=0.01), emotional control (Cho: r(28)=0.40, p=0.03; 

Cho/tCr: r(28)=0.39, p=0.03), and working memory (Cho: 

r(28)=0.37, p=0.04; Cho/tCr: r(28)=0.49, p=0.006). Higher Cho 

was associated with more withdrawn child behaviors 

(r(28)=0.41, p=0.03), but Cho/tCr was not significantly 

associated with withdrawn behaviors, despite a moderate 

effect size (r(28)=0.35, p =0.06). There was a moderate, but 

non-significant, association between social problems and 

Cho (r(28)=0.32, p=0.09) and Cho/tCr (r(28)=0.32, p=0.08). 

These findings are consistent with studies that link 

heightened Cho to developmental disorders such as ADHD 

and ASD, further suggesting that Cho may be associated 

with child executive functioning and social behavior, even 

in non-clinical populations. The present study makes an 

important step towards the creation of a pediatric 

reference database for neurometabolites because it is 

among the first to provide data on white matter choline 

concentrations and their functional correlates in a typically 

developing sample of school-aged females. 
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A29   Where Does One Stand: A Biological Account of 

Preferred Interpersonal Distance 

Anat Perry1,2, Nikolay Nichiporuk1, Robert T. Knight1,2 , 1The 

Psychology department, University of California, Berkeley, 

CA, 2Helen Wills Neuroscience Institute, University of 

California, Berkeley, CA 

 

What determines how close you choose to stand to 

someone’ Why do some people prefer farther distances 

than others’ We hypothesized that an important factor is 

one’s sensory sensitivity level, i.e. how sensitive one is to 

nearby visual stimulation, noise, touch or smell. The current 

study characterized the behavioral, hormonal and 

electrophysiological metrics of interpersonal distance (IPD) 

preferences in relation to levels of sensory sensitivity. Using 

both an ecologically realistic task and EEG we found that 
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sensory sensitivity levels predicted IPD preferences, such 

that the more sensitive one is the farther distance they 

prefer. This relationship was modulated by baseline cortisol 

levels. Electrophysiological evidence revealed that 

individuals with higher sensory sensitivity show more alpha 

suppression for approaching stimuli, strengthening the 

notion that early sensory cortical excitability is involved in 

one’s social decision of how close to stand to another. The 

results provide evidence that a core human metric of social 

interaction is influenced by individual levels of sensory 

sensitivity. 

 

Keywords: interpersonal distance 

A30   Expectation about face identity biases emotion 

categorization: evidence from behavioral modelling and 

pupillometry. 

Marwa El Zein1, Valentin Wyart1, Julie Grèzes1 , 1Laboratoire 

des Neurosciences Cognitives, Institut National de la Santé 

et de la Recherche Médicale (INSERM U960), Département 

d’Etudes Cognitives, Ecole Normale Supérieure, Paris, 
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Expectation in perceptual decision making influences 

neural and behavioral responses by facilitating the 

processing of expected stimuli (Summerfield & DeLange, 

2014). During our social interactions, most of our 

interpretations and decisions are based on past experience 

and priors about people and events. Particularly, 

expectations about people’s characters and moods build 

upon previous encounters with these people. Here we aim 

to identify the mechanisms of identity expectation 

influence on the categorization of facial expressions during 

an eye tracking behavioral study including 31 healthy 

human participants. We manipulated expectations about 

emotional expressions (Fear and Anger) of identities by 

presenting subjects with short periods at the beginning of 

each block where identities (32 in total) expressed either 

only anger (Anger group) or only fear (Fear group). During 

the rest of the block, all identities expressed anger and fear 

equally, while their emotional intensity varied 

parametrically. Importantly, during both periods, subjects 

performed an emotion categorization task (Fear or Anger?) 

and had no explicit warning of any change occurring 

between the periods. Finally, they reported during a post 

test whether the 32 encountered identities expressed more 

anger or fear during the experiment. Increased accuracy 

for expected stimuli (angry expressions of Anger group and 

fearful expressions of Fear group) during the unbiased 

blocks showed that participants integrated the information 

about stimulus identity although it was manipulated 

implicitly. Model comparisons characterized the effect by 

showing that subjects’ decision bias rather than their 

choice sensitivity was influenced by identity expectation: 

response bias pulled toward anger for the Anger group and 

toward fear for the Fear group. Subjects were at chance 

level during the posttest, suggesting that the bias was 

implicitly induced. Interestingly, the identities they explicitly 

and incidentally assigned to Fear and Anger in the posttest 

also strongly biased their decisions throughout task. Pupil 

dilation tracked both the perceptual evidence to response 

by decreasing with stimulus intensity and response bias by 

increasing when subjects responded against their bias (de 

Gee et al. 2014). To conclude, these results imply that both 

experience (implicit learning of identity/ emotion 

associations) and incidental associations (spontaneous 

associations explicitly reported) shape expectations about 

people’s mood (Todorov et al. 2015). Further, these 

expectations shift the decision bias about facial expressions 

in response-selective, not stimulus-selective structures. 
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A31   Individual differences in male mice ultrasonic 

vocalizations to females are correlated with sexual 

motivation and neuronal activity in the ventral tegmental 

area 

Kouta Kanno1,2, Takefumi Kikusui1, 1Companion Animal 

Research, Azabu University, 2Research Fellow of Japan 

Society for the Promotion of Science 

 

Sexually dimorphic displays are observed in various animals, 

which are thought to be shaped in the process of evolution. 

In rodents, male mice emit ultrasounds when encountering 

females as courtship vocalizations. The ultrasonic 

vocalizations (USVs) contain song-like structure and recent 

studies have focused on the detail analysis of the 

characteristics of the songs, such as syllable compositions or 

temporal sequence of syllables, which are regarded as a 

biolinguistic model of syntax and models of social 

behaviors. However, biological or behavioral significance 

and neural mechanisms of the USVs has been poorly 

understood. Here, we demonstrate that amount of emission 

in the USVs in male mice reflected sexual motivation. That is 

primarily because the amount of the emission was 

negatively correlated with mount latency; males that 

emitted more showed mounting on a female with a shorter 

latency. In addition, comparing males before and after 

castration, USVs was significantly decreased after castration 

and testosterone replacement restored the USVs. 

Furthermore, males exhibited almost no vocalizations after 

ejaculation. Next, we screened the responsible brain 

regions for the USVs emission using immunohistochemistry 

for neuronal activity maker c-Fos. As a result, the number of 

c-Fos immunoreactive (ir) cells in the lateral amygdala, 

ventral tegmental area (VTA), and dorsal raphe nucleus 

were significantly higher in the males that exhibited USVs 

than that in exhibited no USVs. Finally, we further 

investigated cell type of the c-Fos-ir cells in the VTA. 

Approximately 25% of the c-Fos-ir cells were dopaminergic 

in mice which exhibited the USVs on average, and the 

dopaminergic c-Fos-ir cells were correlated with amount of 

the USVs. The present study suggests that courtship 

vocalization is expression of sexual motivation related to sex 

hormones rather than general sociality, and that the 

dopamine-related systems in the VTA is responsible for the 

USVs emission and its individual differences. 
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Stress is highly pervasive within modern society, and has 

been associated with many adverse psychological and 

physiological health effects. In social species, research has 

shown that the stress level of one individual can affect 

another, with lower-stress animals attenuating the stress of 

higher-stress animals (social buffering), and higher-stress 

animals amplifying the stress of lower-stress animals 

(vicarious stress). The underlying mechanisms of these 

phenomena however, are less understood. The current 

study examined the behavioral and physiological effects of 

two animals simultaneously experiencing a stressor from two 

different perspectives (one directly and one indirectly) in a 

highly gregarious rodent species, the prairie vole (Microtus 

ochrogaster). This species is unique amongst rodents 

because it shares many behavioral and physiological 

properties with humans, including monogamy, bi-parental 

care of offspring, as well as autonomic cardiac and 

hormonal regulation. It was hypothesized that animals 

directly experiencing a species-relevant stressor with a 

comparatively less-stressed sibling observing would exhibit 

an attenuated stress response when compared to animals 

directly experiencing the stressor alone. It was also 

hypothesized that observer animals that were indirectly 

exposed to a sibling experiencing a stressor would exhibit 

an elevated stress response when compared to animals 

that did not. To test this, adult male sibling prairie voles were 

placed in a testing apparatus where one animal directly 

experienced a stressor (the tail suspension test), while the 

other could freely observe within the confines of an open 

field. Control animals experienced the tail suspension test or 

open field, but did so in isolation. Physiological and 

behavioral results indicate that the direct experience of a 

stressor without the benefit of a comparatively less-stressed 

sibling present was the most distressing condition, while 

exposure to the open field without observing a sibling 

experience a tail suspension test was the least distressing. 

Physiological stress response measures were found to be 

significantly (p<0.05) elevated in animals that observed a 

sibling experience a stressor when compared to those that 

did not. The current study suggests that social buffering and 

vicarious stress effects can occur at the same time, in 

response to the same stressor. With further research utilizing 

this animal model, it is possible that a greater 

understanding of the mechanisms behind these stress 

effects can be reached. 
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A33   The Influence of Emotional Intelligence and 

Perfectionism on Error-Related Negativity: An Event Related 

Potential Study 

Kristin Perrone-McGovern1, Stephanie Simon-Dack1, Aaron 

Esche1, Christopher Thomas1, Kerry Smith1, Katie Rider1, 

Alyssa Spurling1 , 1Ball State University 

 

The purpose of this study was to utilize Event-related 

potential (ERP) techniques to understand the effects of 

emotional intelligence (EIQ) and perfectionism on Error-

related negativity (ERN), an ERP component that is 

generated in the anterior cingulate cortex (e.g., Dehaene, 

Posner, & Tucker, 1994) and peaks 60-110 milliseconds after 

making an error response on a task. Previous studies have 

supported that the amplitude of the ERN after making a 

mistake may reflect individual differences in emotional traits 

and concern with the outcome of events (e.g., Santesso & 

Segalowitz, 2009). Past researchers found that participants 

higher in perfectionistic doubts about their actions 

displayed larger ERN amplitudes than those lower in 

perfectionistic doubts (Schrijvers et al., 2010). However, 

researchers who have not differentiated between types of 

perfectionism (adaptive, maladaptive) and 

nonperfectionism when examining ERN, and there are likely 

differences between types regarding their emotional and 

mental reactions to mistakes. Research has supported that 

maladaptive perfectionists experience more emotional 

suppression, perceived distress, and difficulty coping with 

making mistakes than adaptive perfectionists (Rice & 

Richardson, 2014). In the present study, we examined types 

perfectionism and EIQ in relation to ERN. Research suggests 

affective processes are reflected in the ERN brain signal 

and motivational and evaluative capacities are involved in 

the function of the anterior cingulate cortex in which the 

ERN is generated (Pailing & Segalowitz, 2004). Trait 

emotional intelligence is positively associated with adaptive 

coping styles and negatively associated with depression 

(Mavroveli, et al.,, 2007).  In the present study, we expected 

individuals higher in EIQ to have lower ERN amplitudes 

because of heightened ability to appraise and regulate 

their emotional reaction in response to making a mistake. 

We hypothesized that maladaptive perfectionists would 

have the highest ERN, followed by adaptive perfectionists, 

and nonperfectionists would have the lowest ERN. We 

hypothesized that individuals with high EIQ would have 

lower ERN than individuals with low EIQ. Participants were 

students at a large Midwestern University. One 

nonperfectionist 3 adaptive perfectionists, and 5 

maladaptive perfectionists performed a flanker task with 

feedback indicating the correctness of their response while 

their EEG was recorded. Results from ANOVA indicated a 

significant effect for type of perfectionist on ERN [F (2, 

6)=5.54, p=.043]. Examination of means revealed 

maladaptive perfectionists had the greatest negativity (X= -

13.20; sd = 4.27), followed by adaptive perfectionists (X= -

.73; sd = 4.60) and the 1 nonperfectionist in the sample had 

the lowest ERN (X= 2.07). Participants were divided into 

categories based on their scores on a scale measuring EIQ 

(5 were high EIQ, 4 were low EIQ). ANOVA results indicated 

a significant effect for EIQ on ERN [F (1,7)=7.92, p=.026]. 

Examination of means indicated individuals with high EIQ 

had less negativity (X= -2.94; sd = 6.37) than individuals with 

low EIQ (X= -13.41; sd = 4.19). Thus, our hypotheses were fully 

supported. There were no significant interactions between 

EIQ and perfectionism. 
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eye-gaze and emotional processing 
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Eye gaze direction plays a fundamental role in social 

interaction in that it influences the perception of facial 

features and particularly the processing of facial emotion 

expressions. Yet, the neural mechanisms that underlie the 

integration of gaze and emotional cues in faces are not 

well understood. Given the complexity of the involved 

higher cognitive processes, it is reasonable to assume that 

large-scale brain networks are recruited, rather than 

discrete brain regions. The objective of this study was to 

delineate the brain networks that subserve the processing 

of emotional expressions with direct and averted gaze. 

Twenty healthy adults participated in a functional 

magnetic resonance imaging experiment in which they 

were asked to identify the emotional expressions of happy, 

angry, or neutral faces, displayed with direct or averted 

gaze. The results showed that the functional networks 

engaged during the identification of angry faces were 

different depending on the gaze, whereas the same 

functional network was recruited for direct and averted 

happy faces. Angry averted gaze recruited a network that 

comprised bilateral amygdala, striatal nucleus, and superior 

temporal gyrus, whereas angry direct gaze recruited 

bilateral insula and anterior cingulate gyrus, the critical 

nodes of the salience network. Functional connectivity 

analyses using bilateral amygdala as seeds showed that 

these regions were connected to a large-scale brain 

network, including superior temporal sulcus, inferior parietal 

lobe, and media prefrontal regions, which more strongly 

was recruited during angry averted condition relative to 

direct gaze. Our findings provide novel insights into the 

impact of eye gaze on processing of angry emotional 

expressions and provide direct evidence on the functional 

brain networks connected to bilateral amygdala during 

processing ambiguous threating signals from the faces 
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Introduction Both facial attractiveness and facial expression 

play crucial roles in social interaction. The two types of 

information elicit comparable responses in beholders. 

However, little is known whether they are processed in the 

same way in the brain. Here, we aimed to address this 

question by using event-related potential (ERP) 

methodology. More specifically, we investigated three ERP 

components: N170, P2 and LPP. Methods We recruited 20 

participants (10 females; Mean age = 23.9 years, SD = 7.5). 

All of them provided written informed consent. Ethics 

approval of this study was obtained from the Institutional 

Review Board in The Hong Kong Polytechnic University. 

Fabricated facial stimuli were generated with FaceGen 

software (FaceGen Modeller v3.4). The face stimuli were 

screened according to the subjective ratings of 

participants in a pilot study. The 32 faces chosen were the 

combinations of Gender (male and female), Attractiveness 

(attractive [A1], less attractive [A2], less unattractive {UA2} 

and unattractive [UA1]) and Expression (happy [H1], less 

happy {H2}, less unhappy [S2] and unhappy [S1]). 

Participants passively viewed photos of faces while their 

neural signals were recorded through a 128-channel fabric 

cap (Neuroscan Company) embedded with Ag-AgCl 

electrodes. In half of the trials, they were required to pay 

attention to facial attractiveness; while in the other half 

trials, they were asked to focus on facial expression. The 

signals were whole-brain re-referenced, band-pass filtered 

(0.1~30 Hz), eye-blinks corrected, epoch segmented (-200 

ms to 1000 ms post face onset), baseline corrected, 

artifacts rejected (thresholded at ± 100 µV), and averaged 

for each event. The ERPs for each participant were 

transferred into images for statistical analyses through using 

SPM12 software (Wellcome Department of Cognitive 

Neurology, London, UK). These images were entered into a 

3-way Analysis of Variance (ANOVA) including three factors 

were Condition (2 levels: focus on attractiveness or 

expression), Level of Attractiveness (4 levels: A1, A2, UA2 

and UA1) and Level of Expression (4 levels: H1, H2, S2 and 

S1). The significant ANOVA results were clusters of voxels 

height thresholded at p < 0.001 (F tests, two-tailed) and 

survived peak- or cluster-level Family Wise Error (FWE) 

correction (p < 0.05) within the space of analysis. Results We 

found that attractiveness and expression were reflected by 

two early components, i.e. N170 and P2, respectively; while 

their interaction effect was reflected by LPP, a late 

component. The findings suggested that facial 

attractiveness and expression are first processed in parallel 

for the functions of structural encoding and discrimination 

between stimuli with emotional content, respectively. 

Further, after the initial processing, more attentional 

resources are allocated to the faces with either the most 

positive valence or the most negative valence in both 

attractiveness and expression dimensions. The findings 

contribute to advance the theoretical model of face 

perception, and may help to improve appraisals of 

attractiveness in real life. 
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A36   Vasopressin modulates lateral septum neuronal 

activity in sex-specific ways in juvenile rats 

Alexa Veenema1, Remco Bredewold1, Juan Varela1, John 

Christianson1, 1Boston College 

 

We recently showed that arginine vasopressin (AVP) 

regulates social play behavior in sex-specific ways in 

juvenile rats. Specifically, blockade of the AVP V1a 

receptor (V1aR) within the lateral septum (LS) enhanced 
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social play in males, but reduced social play in females. 

Here, we sought to reveal the underlying mechanisms. 

Because in vitro studies suggest that AVP modulates 

glutamate and GABA responses in the LS, we determined 

whether AVP administration into the LS modulates the in 

vivo release of glutamate and GABA and the in vitro 

frequency of spontaneous excitatory post synaptic currents 

(sEPSC) differently in male and female juvenile rats. By 

combining retrodialysis with microdialysis in awake and 

freely moving rats, we found that AVP increased 

extracellular LS-glutamate in females, while decreasing it in 

males. AVP did not alter extracellular LS-GABA in either sex. 

Moreover, baseline extracellular glutamate, but not GABA, 

was higher in males than in females, a sex difference that 

was abolished after AVP administration. In whole-cell 

voltage clamp recordings from acute LS slices from either 

male or female juveniles, AVP appeared to reduce the 

number of sEPSCs in males (greater inter-event-interval, 4 of 

6 cells) whereas AVP did not appear to alter sEPSCs in 

females (no changes observed in 3 of 4 cells) indicating sex 

differences in the modulation of glutamatergic synaptic 

transmission in the LS; data collection is ongoing. Together, 

these findings suggest that the sex-specific regulation of 

social play by AVP may involve differential glutamate 

signaling in the LS of male and female juvenile rats. This 

research was supported by NSF IOS1253386 and NIMH 

R01MH102456 to AHV and R00MH093412 to JPC. 
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5-HT and AVP containing neurons are essential components 

of the circuitry that controls aggression. In male hamsters, 

microinjection of 8-OH-DPAT, a 5-HT1a receptor agonist, 

into the anterior hypothalamus (AH) profoundly inhibits 

aggression, whereas microinjection of AVP stimulates 

aggression. Conversely, in females, microinjection of 8-OH-

DPAT into the AH profoundly stimulates aggression, whereas 

microinjection of AVP inhibits aggression. These data 

suggest that 5-HT and AVP are critical components that 

underlie the neural control of aggression in both sexes. 

However, how endogenous AVP and 5-HT circuits are 

recruited during an aggressive encounter is unknown. 

Moreover, no published studies on hamsters have 

considered contributions of sex differences or dominance 

relationships to 5-HT and AVP activity during an agonistic 

encounter. Thus, the goal of this study is to investigate 

endogenous 5-HT and AVP cell activity in neural regions 

that project to the AH with regards to sex and dominance 

status. We predicted that 5-HT cell activity would be 

reduced in dominant males and increased in dominant 

females, whereas AVP cell activity would be increased in 

dominant males and reduced in dominant females. 

Hamsters were isolated for 2 weeks and handled daily for 1 

week. Females were monitored for estrous stage and tested 

during diestrus. Hamsters were paired with a partner of the 

same sex and weight in a resident-intruder paradigm for 15 

minutes or moved to an empty, dirty cage as a control. 

Dominance status was determined by observing at least 3 

consecutive submissive behaviors by one animal during the 

encounter. Pairs were excluded if a clear dominance 

hierarchy was not established. Tissue was processed with 

immunofluorescence for 5-HT, AVP, or c-Fos, a marker for 

neural activity, and analyzed using confocal microscopy to 

ensure accurate colocalization of 5-HT and AVP with c-Fos. 

We measured AVP cell activity in the medial supraoptic 

nucleus (mSON), nucleus circularis (NC), and 

paraventricular nucleus and 5-HT cell activity in the anterior 

dorsal raphe (DRNa), posterior dorsal raphe (DRNp), and 

median raphe nuclei. 5-HT activity was higher in the DRNa 

and DRNp in dominant females compared to controls and 

subordinates (2.3% vs. 0.70% & 0.63% 5-HT activation, 

respectively). AVP activity was higher in the mSON and the 

NC in dominant males compared to controls and 

subordinates (mSON: 21.72% vs. 13.72 % & 17.37% AVP 

activation, respectively; NC: 71.94% vs 33.84 % & 24.72% 

AVP activation, respectively). Our data suggest 

endogenous 5-HT and AVP circuits are crucial for 

aggression and are modulated by both sex and 

dominance status. (This work was supported by NSF IOS-

0923301) 
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A38   Molecular mechanisms underlying sex differences in 

the brain oxytocin system 
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The neuropeptide oxytocin (OT) has been shown to 

modulate social behaviors, and often does this in sex-

specific ways. This may be due to sex differences in the 

brain OT system. In support, our lab has recently 

demonstrated that adult male rats have higher OT receptor 

(OTR) binding density than females in various forebrain 

regions, particularly in the posterior bed nucleus of the stria 

terminalis (BNSTp) and the ventromedial hypothalamus 

(VMH). Here, we started to explore the molecular 

mechanisms underlying the sex differences in OTR binding. 

We show that the sex difference in OTR binding density is 

present before and after puberty in the BNSTp, but only 

after puberty in the VMH. These sex differences, or lack 

thereof, correspond with a sex difference in OTR mRNA 

expression. From this, we hypothesized that the sex 

difference in OTR mRNA expression in the pBNST, but not the 

VMH, is the result of gonadal steroid hormone-dependent 

chromatin remodeling during early postnatal life. 

Specifically, we predicted that histone deactylation in early 

postnatal life plays a role in sexual differentiation of OTR 

mRNA expression in the BNSTp. However, we find that 

neonatal treatment with a histone deacetylase inhibitor did 

not alter OTR binding density in the BNSTp or VMH in either 

sex. Overall, these findings suggest that (1) the sex 

differences in OTR binding density in the BNSTp and VMH 

are due to a sex difference in OT mRNA expression, (2) the 

age of onset of sex differences in OTR is brain region-

specific, suggesting separate, or at least temporally 

disjointed, underlying mechanisms, and (3) the sex 
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difference in OTR in the BNSTp may not be the result of a 

sex difference in histone deacetylace activity in the 

neonatal rat. 

 

Keywords: oxytocin, bed nucleus of the stria terminalis, sex 
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A39   Functional connectivity reveals network abnormalities 

during explicit and implicit moral reasoning in psychopathy 

Keith Yoder1, Jean Decety1, 1University of Chicago 

 

Psychopathy is a strong risk factor for immoral behavior and 

is characterized by reduce empathy, remorse, guilt, and 

callous disregard for rights and welfare of others. It is also 

marked by abnormal attention which has downstream 

consequences on emotional processing. The current study 

used functional magnetic resonance imaging (fMRI) to 

examine the influence of task demands on moral 

evaluations in 88 incarcerated males (28 with Psychopathy 

Checklist-Revised (PCL-R) scores above 29). Participants 

viewed dynamic visual stimuli depicting interpersonal 

assistance and interpersonal harm in implicit and explicit 

moral reasoning tasks. In the first, psychopathy scores 

negatively predicted activity in striatum and dorsolateral 

prefrontal cortex, as well as functional connectivity seeded 

in right amygdala and right temporoparietal junction with 

anterior cingulate, anterior insula, striatum, and ventral 

prefrontal cortex. During the explicit task, psychopathy 

scores were negatively associated with response in anterior 

cingulate and amygdala. They also predicted decreased 

functional connectivity to striatum and temporal pole, but 

greater connectivity to dorsal anterior cingulate. These 

findings provide the first direct evidence for the role task 

demands play in the association between psychopathic 

traits and the salience network when viewing morally laden 

behaviors. 

 

Keywords: fMRI; morality; explicit processing; implicit 
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A40   Investigation of neural activity during social 

eavesdropping in male golden hamsters using c-Fos 

immunohistochemistry and local field potential recording 

Ching-Yi Liu1, Wei-Chun Yu1, Chia-Yuan Chang1, Tsung-Ren 

Huang1, Wen-Sung Lai1 , 1National Taiwan University, Taipei, 

Taiwan 

 

Social eavesdropping is a special type of social learning 

and it is defined as the act of extracting information about 

the relative or absolute quality of signalers from social 

interactions between conspecifics. Social eavesdropping 

has advantage in information gathering and has attracted 

increasing attention. However, this behavioral 

phenomenon and its underlying neural mechanisms remain 

much unclear. Taking advantage of agonistic behaviors in 

male golden hamsters and using the established social 

eavesdropping model in golden hamsters, we investigated 

brain areas and related neural activity underlying social 

eavesdropping in hamsters with a single defeated 

experience. Three groups of hamsters that were exposed to 

either a fighting interaction, a neutral encounter, or an 

empty arena were tested. In experiment 1, using c-Fos 

immunohistochemistry to map neuronal activities in the 

brain, males in the fighting interaction group had more c-

Fos labeled neurons in the piriform cortex and sub-regions 

of cingulate cortex (especially anterior mid-cingulate 

cortex, aMCC) compared with males in the other two 

groups. But no significant difference was found in the 

hippocampus and amygdala. Based on the findings in 

experiment 1, local field potential was recorded in the 

aMCC of behaving hamsters to reveal neural activity 

during social eavesdropping in experiment 2. Neuronal 

tracing technique was further applied to identify neuronal 

pathways and projection areas of the aMCC in experiment 

3. Our preliminary results reveal that the neurons of the 

aMCC seem to oscillate faster during fighting interactions 

compared with neutral interactions. Data collection and 

analyses are still in progress. Collectively, our data suggest 

that hamsters are capable of social eavesdropping and 

the aMCC might play an important role in the information 

gathering and extracting process during social 

eavesdropping. 

 

Keywords: social eavesdropping, hamsters, c-Fos 
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Generalized social anxiety disorder (SAD) is characterized 

by excessive fear of negative evaluation in a variety of 

social situations (American Psychiatric Association, 2013). 

This heightened fear can be effectively treated with 

cognitive behavioral therapies (CBT), typically involving a 

phase of “self-observation”, as a form of exposure to 

phobic stimuli (Hope et al., Rapee et al., 1996). 

Neuroimaging studies have shown that SAD is associated 

with over-active threat circuitry, including enhanced 

activity in the amygdala, dorsal anterior cingulate cortex 

(dACC), anterior insula and periaqueductal gray (Etkin & 

Wager, 2008; Eisenberger & Cole, 2012). We sought to 

investigate treatment-related changes to neural activity in 

threat circuitry during exposure to socially-relevant phobic 

stimuli. Methods: Fifty-three participants with SAD were 

randomized to 12 weeks of CBT (n=13), acceptance 

commitment therapy (ACT; n = 15) or wait list (n = 13). 

Participants, including health controls (n=13) completed 

baseline scans, and those with social anxiety completed a 

post-treatment scan. During scans, participants viewed 

phobic social stimuli (videos of themselves giving a speech, 

“self” condition) and control stimuli (videos of a well-known 

newscaster, “other” condition). Results: At baseline, regions 

of interest analyses demonstrated heightened activity in 

the dACC and bilateral amygdala during exposure to the 

“self” condition, compared to the “other” condition in all 

participant groups. With repeated exposure to self-stimuli, 

the healthy control group showed significant habituation in 

these regions, while the SAD group showed sustained 



 
28 

 

activity in dACC and right amygdala. Across all 

participants, SAD symptom levels were negatively 

correlated with extent of dACC habituation. Treatment was 

associated with reductions in SAD symptoms and self-

reported distress during exposure to self-stimuli. Post-

treatment scans demonstrated significant habituation in 

dACC activity in the combined CBT and ACT group with 

repeated exposure to self-stimuli, comparable to the 

healthy control group. There was no such habituation in the 

wait list group. There was no change in habituation of right 

amygdala activity in either the treatment or waitlist groups. 

Change in SAD symptom levels was also correlated with the 

extent of change (from pre- to post-treatment) in 

habituation of activity in dACC and bilateral amygdala 

with repeated exposure. Conclusion: These findings suggest 

that SAD is associated with heightened activity in the dACC 

and amygdala during exposure to self-observation. 

Successful psychological therapy for SAD was associated 

specifically with a reduction in dACC activity. Comparable 

to previous findings demonstrating a similar role of ACC 

activity in spider phobia (Straube et al., 2006), we suggest 

that the ACC may be critically involved in treatment-

related changes for anxiety disorders. Future studies using a 

comparable design should investigate other anxiety 

disorders to assess the generalizability of this treatment 

effect. 
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A42   Contribution of visual encoding of social cues to 

sociomoral reasoning 
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Objective: Encoding of cues is the first step of social 

information processing and underlies interpretation of social 

cues and the production of adaptive behaviours (Crick & 

Dodge, 1994). Faces in particular convey a large amount of 

information, which is subsequently used in the planning and 

production of adaptive social behaviours. Conversely, 

difficulties related to the visual encoding of faces are linked 

to social impairments observed in conditions such as 

autistic spectrum disorders (Klin & al, 2002), schizophrenia 

(Roux & al, 2014), and social phobia (Horley & al., 2004).  

Moral decision making is a specific social skill that underlies 

engagement in appropriate social behaviours. Previous 

studies using eyetracking methodology suggest that visual 

encoding may play an important role in decision making 

when individuals are faced with extreme moral dilemmas 

(Skulmowski, 2014; Parnamets, 2015). The aim of the current 

study was to assess the contribution of visual encoding to 

sociomoral reasoning using eye-tracking and ecological 

dilemmas.  Method: 26 teenagers and young adults (M = 

19.5 years, SD = 1.9 years; 17 females) completed the So-

Moral task (Beauchamp et al., 2013) consisting of 17 

everyday sociomoral dilemmas made up of a sequence of 

three static images presented for two seconds each. After 

each dilemma, participants were asked what they would 

do if faced with the situation and to justify their choice. 

Justifications were given orally and coded using a four-

stages developmental scale to obtain a sociomoral 

maturity score. Eye movements were recorded during the 

task using a T60XL Tobii eye-tracker.  Results: Faces of 

inidividuals depicted in the dilemmas were defined a priori 

as areas of interest for the analyses. Two metrics were used 

as indicators of visual encoding: time-to-first-fixation was 

used as an indicator of salience of the social cues, and the 

proportion of fixations on faces for each dilemma was used 

as an indicator of top-down encoding. Paired-sample t-

tests were conducted to compare, for the same 

participants, dilemmas for which a mature justification 

(stages 3-4) was produced versus those with less mature 

justifications (stages 1-2). Mature justifications were 

associated with a higher proportion of fixations on faces 

(t(24) = -2.68, p = .01). There was no difference in time-to-

first-fixation for the mature and immature justifications (t(24) 

= -0,41, p = ,68).  Conclusion: These results suggest that 

faces were processed as relevant cues for the production 

mature sociomoral justification. The relation observed 

between encoding and sociomoral reasoning could be the 

result a top-down cognitive process related to encoding of 

social cues rather than a perceptive bottom-up process 

resulting from stimulus salience. More broadly, these findings 

challenge the recent hypothesis that sociomoral reasoning 

is produced after decision-making and suggest that 

sociomoral reasoning is influenced by the early stages of 

social information processing. 

 

Keywords: moral reasoning, eyetracking, social information 

processing 

A43   Early detection of intentional harm in the human 

amygdala 

Eugenia Hesse1,2, Ezequiel Mikulan1,2, Jean Decety3, María 

del Carmen Garcia4, Walter Silva4, Carlos Ciraolo4, Esteban 

Vaucheret4, Fabricio Baglivo1,2, Agustin Ibanez1,2,5 , 11. 

Laboratory of Experimental Psychology and Neuroscience, 

Institute of Cognitive Neurology, Favaloro University, Buenos 

Aires, Argentina., 23. UDP-INECO Foundation Core on 

Neuroscience (UIFCoN),Faculty of Psychology, Universidad 

Diego Portales, Santiago, Chile., 34. Department of 

Psychology, and Department of Psychiatry and Behavioral 

Neuroscience, The University of Chicago, Chicago, IL, USA., 
46. Programa de Cirugía de Epilepsia, Hospital Italiano de 

Buenos Aires, Buenos Aires, Argentina., 510. Centre of 

Excellence in Cognition and its Disorders, Australian 

Research Council (ARC), New South Wales, Australia. 

 

A decisive element of moral cognition is the detection of 

harm and its assessment as intentional or unintentional. 

Moral evaluation engages brain networks supporting 

mentalizing, intentionality, empathic concern and 

evaluation. This network relies on the amygdala as a critical 

hub, likely through frontotemporal connections indexing 

stimulus salience. We assessed inferences about perceived 

harm using a paradigm validated through fMRI, eye-

tracking and EEG recordings. During the task, we measured 

local field potentials in three patients with depth electrodes 

(N=115) placed in the amygdala and in several frontal, 

temporal, and parietal locations. Direct 

electrophysiological recordings demonstrate that 

intentional harm induces early activity in the amygdala 
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(<200ms), which, in turn, predicts intention attribution. The 

amygdala was the only site that systematically 

discriminated between critical conditions and predicted 

their classification of events as intentional. Moreover, 

connectivity analysis showed that intentional harm induced 

stronger frontotemporal information sharing at early stages. 

Results support the “many roads” view of the amygdala 

and highlight its role in the rapid encoding of intention and 

salience “critical components of mentalizing and moral 

evaluation [Grants from CONICYT/FONDECYT Regular 

(1130920/1140114); PICT (2012-0412/2012-1309), CONICET, 

and the INECO Foundation]. 
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Background and Purpose: Stroke and neurodegeneration 

cause significant brain damage and cognitive impairment, 

especially if the insular cortex (InsC) is compromised. This 

study explores for the first time whether these two etiologies 

differentially alter connectivity patterns in the InsC. 

Methods: Resting state-FMRI data were collected from 

insular stroke patients, behavioral variant frontotemporal 

dementia (bvFTD) patients, and healthy controls. Data from 

the three groups were assessed through a correlation 

function analysis. Specifically, we compared decreases in 

connectivity as a function of voxel Euclidean distance 

within the InsC. Results: Relative to controls, stroke patients 

showed faster connectivity decays as a function of 

distance (hypoconnectivity). In contrast, the bvFTD group 

exhibited significant hyperconnectivity between 

neighboring voxels. Both patient groups evinced global 

hypoconnectivity. No between-group differences were 

observed in a volumetrically and functionally comparable 

region without ischemia or neurodegeneration. 

Conclusions: Functional InsC connectivity is affected 

differently by cerebral ischemia and neurodegeneration, 

possibly due to differences in the etiology-specific 

pathophysiological mechanisms of each disease. These 

findings have important clinical and theoretical 

implications. [Grants from CONICYT/FONDECYT Regular 

(1130920/1140114); PICT (2012-0412/2012-1309), CONICET, 

and the INECO Foundation] 
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The relationship between ongoing brain interoceptive 

signals and emotional processes has been addressed only 

indirectly through external stimulus-locked measures. In this 

study, an internal body trigger (heart evoked potential, 

HEP) was used to measure ongoing internally triggered 

signals during emotional states. We employed high-density 

electroencephalography (hd-EEG), source reconstruction 

analysis, and behavioral measures to assess healthy 

participants watching emotion-inducing video-clips 

(positive, negative, and neutral emotions). Results showed 

emotional modulation of the HEP at specific source-space 

nodes of the fronto-insulo-temporal networks related to 

affective-cognitive integration. This study is the first to assess 

the direct convergence among continuous triggers of 

viscerosensory cortical markers and emotion through 

dynamic stimuli presentation.[Grants from 

CONICYT/FONDECYT Regular (1130920/1140114); PICT 

(2012-0412/2012-1309), CONICET, and the INECO 

Foundation] 
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Background: Emerging approaches of decision making 

propose that a shared encoding of monetary and social 

rewards is involved in the development of both monetary 

and social decisions. We tested this hypothesis in typically 

development children, and subjects with different profile of 

deficits in these processes: ADHD and ASD children. 

Methods: We monitored brain dynamics of 65 subjects (8-15 

years-old) who had ADHD or ASD or were control 

participants via high density-electroencephalography while 

participants performed monetary decision task (Iowa 

gambling task) and social decision making paradigm 

(prisoner’s dilemma game). We analyzed the feedback 

error-related negativity (fERN) and estimated its source 

activation in the anterior cingulate cortex (ACC). Results: 

Typically developing children exhibited fERN modulation 

and AAC source activation for both monetary (loss>win) 

and social choices (betray>cooperate). Remarkably, 

although cooperation meant more losses for participants, 

betrayal decisions generated higher fERN responses. ADHD 

subjects showed absent fERN modulation and reduced 

ACC task-related activation for both decision task. ASD 

subjects exhibited normal neural markers for monetary 
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choices (loss>win) and abnormal processing of social 

decisions: cooperation generated higher fERN responses 

and ACC activation than betrayal choices. Conclusion: 

Our results suggest that monetary and social decisions 

induce similar activity in the brain value system. Difficulties 

in this system would affect social choices, as it was the case 

of ADHD children, while abnormalities in social decision 

making could arise without deficits in basic reward 

processing, as what happen for ASD children. These results 

offer insights to understand the neurocognitive mechanism 

underlying typical and atypical development of decision 

making.[Grants from CONICYT/FONDECYT Regular 

(1130920/1140114); PICT (2012-0412/2012-1309), CONICET, 

and the INECO Foundation] 
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Recent approaches propose that interoceptive signaling 

triggers the regulation of emotional processing and social 

cognition. These theories are fueled by indirect evidence 

that speaks of how these three systems might interact. Here 

we examined the brain signatures of the convergence of 

interoception, emotion recognition and social cognition 

processes. First, we performed 3 different meta-analyses of 

functional magnetic resonance imaging (fMRI) literature to 

identify the areas that are consistently and jointly activated 

by those domains. This is a way to quantify the scattered 

reports of the overlap in brain circuitry mediating these 

cognitive functions. We used Multi-level Kernel Density 

Analysis (MKDA) to identify two spots revealing a major 

overlap: the right anterior insular and frontotemporal 

regions (i.e., the orbitofrontal and inferior frontal gyrus, the 

amygdala and the mid temporal lobe/subcortical 

structures). We complemented this analysis with a specific 

examination of these three domains in a sample of patients 

with brain lesions involving bilateral fronto-insulo-temporal 

damage. Results showed impaired behavioral performance 

on interoceptive, emotional and social cognitive domains 

compared with healthy controls, with preservation of other 

cognitive functions. The findings from the lesion study and 

the meta-analysis converged to directly support a model of 

insular-frontotemporal networks integrating interoception, 

emotion and social cognition.[Grants from 

CONICYT/FONDECYT Regular (1130920/1140114); PICT 

(2012-0412/2012-1309), CONICET, and the INECO 

Foundation] 
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The Office of the United Nations High Commissioner for 

Human Rights has claimed that terrorism produces a sturdy 

damage and direct impact on human rights, with 

devastating consequences for the liberty and physical 

integrity of victims. Moreover, terrorism can destabilize 

governments, undermine civil society, jeopardize peace 

and security, and threaten economic development. 

Colombia is a country that has been affected by an 

ongoing and extreme violence for more than 60 years, 

having one of the greatest insurgency strength in the world. 

Currently, Paramilitary movements have contributed to a 

dramatic growth of terrorist violence in Colombia. 

Understanding the critical cognitive processes featuring 

terrorist motivations would help to understand, prevent and 

react over the undeniably catastrophic consequences of 

these practices. Nevertheless, little is known regarding the 

social-cognitive processes (e.g., executive functions (EF), 

emotion recognition, and moral cognition) underlying the 

brutal acts committed by terrorist groups. Here we studied 

an exceptional sample of Colombian incarcerated 

paramilitary ex-combatants using a well-characterized task 

that critically disentangle the contributions of intentions and 

outcomes to moral judgment. High levels of terrorism and 

insurgency, as well as aggressive and disruptive behaviors 

characterize this exceptional sample. All participants in this 

group were convicted of murder with a mean of 33 victims 

(most of them performed more than 4 massacres including 

exceptional cases of more than 600 victims). We also 

explored whether moral judgment is associated with other 

pertinent cognitive-affective domains. In addition, we 

evaluated whether moral judgment is better than the other 

measures in discriminating paramilitaries from controls. 

Results revealed atypical moral judgments in ex-

combatants, related to a general impairment in the 

integration of intentions and outcomes. Moreover, moral 

judgment was the measure that best discriminated ex-

combatants from controls, even when compared with 

other cognitive-affective variables in which ex-combatants 

exhibited an atypical or impaired performance. Results 

provide new implications for forensic research and one of 

the first approximations to understanding of terrorist’s 

cognitive profiles. [Grants from CONICYT/FONDECYT 

Regular (1130920/1140114); PICT (2012-0412/2012-1309), 

CONICET, and the INECO Foundation] 
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When we spend time with a partner in romantic relation, 

we often feel excitement and healing. Previous functional 

magnetic resonance imaging study showed the neural 

activity in the medial insula, anterior cingulate cortex, and 

striatum, which were known to be involved in the 

dopaminergic system, related to the romantic love. In the 

present study, we tested the hypothesis that dopaminergic 

system was activated when viewing portraits of romantic 

partner by using positron emission tomography (PET) with 

[11C]raclopride, a dopamine D2/D3 receptor antagonist. 

We recruited ten normal volunteers who had a romantic 

partner. During PET scan, they passively viewed portraits of 

their romantic partners and, as a control, of friends of same 

sex for whom they had neutral feelings during the PET scan. 

The presentation of visual stimulus was started at 15 minutes 

before administration of [11C]raclopride, and lasted for 30 

minutes. The results showed statistically significant activation 

of dopaminergic system in the medial orbitofrontal cortex 

(mOFC) and the medial prefrontal cortex (mPFC), when 

viewing portraits of romantic partner compared with those 

of friends, the former has been strongly implicated in a 

variety of rewarding experiences, including that beauty 

and love. A positive correlation was found in the mOFC 

between excitement level and dopaminergic activation 

only for the romantic partner not for friends. Thus, these 

results suggested that attachment to romantic partner 

might be represented as dopaminergic activity in the 

reward system. In the future, it is necessary to investigate 

whether attachment to romantic partner affects on mental 

or behavioral performance in such as the mentally 

exhausted situation. 

 

Keywords: dopamine, orbitofrontal cortex, medial 
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Social comparison, whereby we utilize information to 

evaluate our standing relative to others, is pervasive in 

human society, and has been liked to a variety of 

behavioral outcomes. We are interested here at how social 

comparison plays a role in subsequent interactive social 

decision-making. The particular social choice we explore is 

that of cooperation. Cooperation is one of the most 

important functions in human society. Successful 

cooperation often benefits both ourselves and others, 

however, cooperative choices often put us at risk of being 

taken advantage of by others. The present study aimed to 

identify the neural mechanisms by which social comparison 

impacts cooperative decisions. Participants first played a 

simple cognitive reaction time task, following which various 

forms of feedback were given about their performance. 

Participants were sometimes told they performed the best 

(top rank), sometimes average (middle rank) and 

sometimes worst (bottom rank), Two conditions were used, 

one in which these rankings were relative to other players, 

and one in which the rankings were relative to their own 

previous performance, thereby with no social impact. 

Participants then played a modified Public Goods Game, a 

standard experimental measure of cooperation. 

Behaviorally, we found that individuals were more 

cooperative when they were previously ranked higher as 

compared to those who ranked at the bottom. This 

comparison effect is similar but less strong in the nonsocial 

(self comparison) condition than the social condition. In 

terms of neural activation, comparing feedback from 

higher ranks to that of lower ranks was associated with 

activity in the right caudate. Secondly, when examining the 

other and self comparison conditions, comparing high 

versus low rankings led to increased activity in bilateral 

putamen in the other comparison condition, whereas this 

effect was not observed in the self comparison condition. 

Interestingly, contrasts between individuals at the higher 

ranks in the social as compared to the nonsocial condition 

was positively correlated with the activity in the bilateral 

insula, anterior cingulate cortex (ACC), bilateral caudate, 

medial prefrontal cortex (mPFC), supplementary motor 

area (SMA), and bilateral temporal parental junction (TPJ). 

In summary, the present research shows that social 

comparison (induced via social rankings) shows a 

demonstrable effect on cooperative behavior, and that 

the motivation to cooperate may be associated with both 

reward processing (the so called “warmglow” effect of 

altruism) as well as with theory of mind mechanisms. 

Keywords: social comparison, cooperation, decision-

making, warmglow, theory of mind 
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rearing on prefrontal activity of young men during a 

cognitive task 

Jorge Hevia-Orozco1, Miguel Ángel Guevara1, Araceli Sanz-

Martín1, Marisela Hernández-Gonález1 

 

1Instituto de Neurociencias, Universidad de Guadalajara. 

It has been reported a deficient development of different 

brain areas in children reared in institutional environments, 

where the quality of care presents some deficiencies 

mainly in the socio-emotional stimulus. As more time spent 

in institutional environment, more deficiency in the 

development of neuronal substrates presents the children. 

The deficient development of some structures such as the 

prefrontal cortex has been related with cognitive 

deficiencies like working memory, executive attention and 

inhibitory control. In this work we measure the degree of 

electroencephalographic (EEG) synchronization among 

cortico-cortical areas in 20 adolescents during the 

performance of a social decision-making game with an 

economic component: the Ultimatum Game. In this game 

participants can accept or reject fair or unfair money 

proposals from another player. Adolescents were divided in 
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institutionalized that have lived in institutional environment 

since preschooler ages (more than 75% of their life time) 

and never institutionalized groups (13 -16 years old both 

groups). The EEG correlation was used to measure the 

functional coupling between intraprefrontal, prefrontal-

temporal and prefronto-parietal areas during performance 

of the game against another adolescent. Behaviorally, 

there were no significant differences in the total earned 

money. The institutionalized adolescents presented a higher 

left EEG correlation between frontopolar-dorsolateral areas 

in delta and alpha1 bands during the acceptance and 

rejections answers, respectively. Similarly, this same group 

presented a lower left EEG correlation in the gamma band 

between dorsolateral-temporal areas during acceptance 

and rejection of proposals as well as between dorsolateral-

parietal areas only during acceptance proposals. These 

EEG changes show that growing up in an institutional 

environment affect the degree of EEG coupling among 

cortices during the performance of a cognitive task and 

could be associated to different behavioral compensatory 

mechanisms as well as to different neuronal processing. 

These EEG findings could be considering in search for a 

predisposition to some psychiatric conditions. 

 

Keywords: Child institutionalization, socio-emotional 

deprivation, Ultimatum Game, EEG correlation, prefrontal 
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Mays2, Larry J Young2, Robert C Liu2, 1Georgia Institute of 

Technology, 2Emory University 

 

The ability to form positive social relationships is key to 

mental health, and yet the underlying functional neural 

circuitry remains poorly understood. The socially 

monogamous prairie vole is a canonical animal model for 

social bonding. Previous anatomical, genetic, and 

pharmacological studies have implicated two 

corticostriatal nodes - the medial prefrontal cortex (mPFC) 

and nucleus accumbens (NAcc) - in vole social bond 

formation. However, these approaches do not provide a 

dynamic view of the functional neural activity and 

connectivity of these regions during social interactions 

leading to a bond. To address this, we measured and 

manipulated neural activity within this circuit in socially-

behaving female voles. We found an enhancement in low-

frequency mPFC-to-NAcc connectivity during mating, a 

behavior that accelerates vole bond formation, compared 

to the control, non-social behavior of self-grooming. Further, 

optogenetically stimulating mPFC afferents to the NAcc at 

low frequencies in the absence of mating shifts later 

behavioral preference towards a partner, suggesting that 

low-frequency activation of this circuit is functionally 

relevant for bond formation. Finally, phase-amplitude 

coupling from mPFC to NAcc is enhanced during mating, 

suggesting that mPFC activation during social bonding 

drives NAcc by rhythmically modulating its excitability. 

Together, these results reveal a dynamic picture of 

corticostriatal activation during bond formation, with 

exciting implications for how affiliative social interactions 

can recruit reward and reinforcement systems to drive 

changes in behavior. A key ongoing direction is to 

determine the role of neurochemicals (e.g. oxytocin) in 

modulating this system. 

 

Keywords: social bonding, prefrontal cortex, nucleus 
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Previous research has established a notable sex difference 

in the specificity of genital sexual arousal, with women 

showing relatively bisexual genital arousal patterns as 

compared to men. However, the significance of these 

findings for female sexuality remains unclear due to low 

concordance between genital arousal and subjective 

arousal. Additionally, while this sex difference in the 

specificity of sexual arousal has also been demonstrated 

using other measures (including looking time and pupil 

dilation), none of these can be used to determine valence. 

To extend previous research on sex and sexual arousal 

specificity, we used fMRI to measure the neural responses of 

155 heterosexual, bisexual, and homosexual men and 

women (N = ~25 per group) as they viewed erotic pictures 

in a rapid event-related design and erotic videos in a block 

design. Groups were compared on their whole brain 

responses to male versus female images, as well as their 

specific activation to these contrasts within a ventral 

striatum (VS) ROI. Although many areas of the brain have 

been implicated in sexual arousal, the VS is most specifically 

associated with sexual (not just general) arousal, allowing 

for analyses that may most informatively expand upon 

previous research. Numerous findings were replicated from 

previous genital literature using these fMRI methods, with 

men generally exhibiting more specificity in the VS than 

women. Exceptions to this pattern were also consistent with 

exceptions to sex differences in the genital arousal 

literature, with homosexual women exhibiting more 

category specificity in the VS than heterosexual and 

bisexual women, and bisexual men exhibiting less specificity 

than heterosexual and homosexual men. These data 

provide a converging line of evidence both for sex 

differences in the specificity of sexual arousal, as well as 

variability in the specificity of arousal patterns observed 

among men and women of different orientations. 

 

Keywords: sex differences; sexual orientation; ventral 
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With new technological advances, advice can come from 

not only humans, but also automated devices such as a 

global positioning system, autopilot or an X-ray luggage-

screener. Despite existing knowledge of the psychological 

factors guiding decision-making during advice taking, the 

differences in neural correlates and effective connectivity 

among brain regions involved with advice utilization from 

humans and machines remain to be explored. The goal of 

this study was to gain a deeper understanding of the neural 

signatures that influence decision-making over time when 

receiving unreliable advice from humans compared to 

machines. We combined functional MRI and multivariate 

Granger causality mapping to investigate differences in 

brain regions and their effective connectivity (strength and 

direction of connectivity) during advice utilization from 

expert human or machine agents. We implemented an X-

ray luggage-screening task, where participants were asked 

to decide to accept or reject correct (good) or incorrect 

(bad) advice (60% reliability: 40% false alarms) from either a 

human or machine agent. Participants searched for the 

presence or absence of a knife in each luggage bag 

followed by feedback about their decisions. Our behavioral 

results demonstrated that unreliable advice decreased 

human-agent performance (60%) overall compared to the 

performance from a separate group participants that 

received no advice in a behavioral pre-study. Furthermore, 

only bad advice from the human agent resulted in greater 

depreciation of advice utilization over time (15%). The 

human agent’s pre-reliability ratings were rated significantly 

higher than the actual reliability, indicating that 

preconceived notions about the human agent as an 

expert influenced participants’ expectations of advice. 

Moreover, only post-trust was rated lower for the human 

agent, suggesting that violation of expectations caused 

distrust in the human agent and led to a reevaluation of the 

agent’s performance. Our fMRI results revealed that the 

reevaluation engaged brain regions associated with 

salience processing (right posterior insula, PI) and 

mentalizing (bilateral precuneus, PreC; left posterior 

temporoparietal junction; left rostrolateral prefrontal cortex, 

and posterior cingulate cortex). Furthermore, our effective 

connectivity findings showed that left PreC and right PI 

acted as the driver of this reevaluation network, since both 

hubs were reciprocally connected to each other and were 

also connected to all other regions. The connectivity 

pattern is consistent with an integration of information 

about internal bodily feelings towards the human agent 

(salience circuit) with information about the intentions of 

the agent (mentalizing circuit) by adjusting a mental model 

and to recalibrate performance. In conclusion, we have 

provided insight about advice utilization differences from 

humans and machines due to varying reliability, which has 

significant implications for society because of progressions 

in technology and increased interactions with machines. 
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Testosterone drives the organization and development of 

the typical male phenotype, including sexually dimorphic 

behaviors. The developmental effects occur during the pre- 

and post-natal period to preadolescence. Subsequently, 

hormones have activational effects on sexually dimorphic 

behaviors throughout adult life. Most behavioral research 

has focused on activational effects, leaving the 

developmental effects less understood. In particular, the 

developmental effects of testosterone on social behaviors, 

such as social approach, recognition and interactions, are 

not well elucidated. A female advantage in estrogen-

dependent social behaviors is typically observed. In turn, 

“maleness” is often associated with aggression and 

asociability, with both testosterone and its metabolites 

being involved. Here we treated pregnant CD1 mice with 

10µg of testosterone propionate systemically during 

embryonic days 12, 14 and 16, the periods critical for the 

development of sexual dimorphism. To assess for any 

developmental abnormalities, we measured the birth-

weights, developmental weights, and litter sizes. Analysis 

showed no differences between groups, indicating normal 

development. However, we found an effect of treatment 

on the size of the prostate glands of male mice in 

adulthood, where testosterone treated mice exhibited 

smaller prostate weights. This demonstrates that our 

treatment was effective as early excess testosterone has 

been shown to down-regulate androgenic-feedback in the 

prostate. We then tested social motivation during 

preadolescence using the social approach/avoidance 

paradigm. Each mouse received a choice between a 

novel same-sex conspecific and an unfamiliar scent 

(vanilla). Results show that there was no significant effect of 

prenatal testosterone exposure in this test, suggesting that 

treatment did not affect motivation to approach social 

stimuli. Hence, the same dosage that was effective on 

peripheral tissues (prostate) did not affect a fundamental 

test of social motivation. Follow up investigations assessing 

other social behaviors such as social recognition and 

agonistic behavior will determine whether cognitively more 

complex social behaviors are influenced by the prenatal 

hormonal environment. We will also investigate interactions 

between the prenatal developmental and adulthood 

activational effects of the sex hormones on social 

behaviors. Our findings will help elucidate how hormones 

mediate sociability and will allow for better insight into 

developmental disorders, such as Autism Spectrum 

Disorder, where an abnormal social phenotype is apparent. 

Supported by the Ontario Mental Health Foundation. 
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Emotional experience has a pervasive impact on choice 

behavior, yet the underlying mechanism remains unclear. 

Introducing facial-expression primes into a probabilistic 

learning task, we investigated how affective arousal 

regulates reward-related choice based on behavioral, 

model fitting, and feedback-related negativity (FRN) data. 

Sixty-six paid subjects were randomly assigned to the 

Neutral-Neutral (NN), Angry-Neutral (AN), and Happy-

Neutral (HN) groups. A total of 960 trials were conducted. 

Subjects in each group were randomly exposed to half trials 

of the pre-determined emotional faces and another half of 

the neutral faces before choosing between two cards 

drawn from two decks with different assigned reward 

probabilities. Trial-by-trial data were fit with a standard 

reinforcement learning model using the Bayesian estimation 

approach. The temporal dynamics of brain activity were 

simultaneously recorded and analyzed using event-related 

potentials. Our analyses revealed that subjects in the NN 

group gained more reward values than those in the other 

two groups; they also exhibited comparatively differential 

estimated model-parameter values for reward prediction 

errors. Computing the difference wave of FRNs in reward vs. 

non-reward trials, we found that, compared to the NN 

group, subjects in the AN and HN groups had larger 

“General” FRNs (i.e., FRNs in no-reward trials minus FRNs in 

reward trials) and “Expected” FRNs (i.e., FRNs in expected 

reward-omission trials minus FRNs in expected reward-

delivery trials), indicating an interruption in predicting 

reward. Further, both AN and HN groups appeared to be 

more sensitive to negative outcomes than the NN group. 

Collectively, our study suggests that affective arousal 

negatively regulates reward-related choice, probably 

through overweighting with negative feedback. 

 

Keywords: reward-based decision making, affective 
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Disgust responses are observed across numerous species 

and are considered to have their origins in defenses against 

toxicity and pathogens. Disgust encompasses a range of 

behavioral responses including those associated with 

vomiting or emesis. Non-emetic species such as the rodent, 

lack the musculature and brainstem pathway needed to 

expel harmful toxins. Instead, rats display distinctive disgust 

reactions when given a substance previously paired with 

sickness. Of these disgust reactions, the gaping reaction is 

the most reliable. Results of comparative, evolutionary and 

neurobiological investigations have supported the gape 

display as an indicator of disgust. It has been further shown 

that, in the absence of illness, exposure to a context 

previously paired with illness/toxicity elicits anticipatory 

disgust and gaping in rodents. Here we consider whether 

social factors can also serve as cues for the display of 

anticipatory disgust in rats. Over 4 conditioning days (72 

hours apart), 44 naïve male Long-Evans rats were 

intraperitoneally injected with either 128 mg/kg LiCl (0.15M) 

or 0.9% isotonic saline (NaCl). Each of these treatment 

groups was further subdivided into LiCl and NaCl-treated 

rats exposed to either the distinct context-only (Groups LiCl-

C and NaCl-C), or exposed to the distinct context plus a 

specific stimulus rat (Groups LiCl+Rat and NaCl+Rat).72 

hours following the last conditioning day, rats were tested 

over 2 drug-free test days (48 h apart). On test day 1, rats 

were re-exposed to the stimulus rat in a novel context for 10 

minutes and active aversive behaviors were analyzed. 

During test day 1, a significant effect of conditioning group 

(social versus alone) on gaping (p < .01) was discovered. 

The mean number of gapes for the social condition, 

significantly differed from the mean number of gapes for 

the alone condition (p = 0.013). However, on test day 2, 

when the rats were placed back in the conditioning 

context, there were no significant differences between 

groups. Our results demonstrate that, in a distinct context, a 

rat paired with LiCl in the presence of a familiar social 

partner displays more gaping reactions compared to LiCl 

rodents paired with an unfamiliar social partner. These 

findings suggest that social factors can both elicit and 

modulate anticipatory disgust reactions. 
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Ultrasonic vocalizations (USVs) in rats have a well-

established role in social interactions and are increasingly 

incorporated as critical measures for biopsychological and 

medical research due to their utility as motor control, 

internal state, and affect indicators. In recent years, 

ultrasonic playback methodology has been utilized to 

examine approach behavior in conspecific listeners and 

identify neural substrate correlates of auditory processing, 

motivation, emotion, and social behavior. A majority of 

individuals with Parkinson disease (PD) have difficulty 

producing normal speech and voice, resulting in problems 

with interpersonal communication and reduced quality of 

life. As such, translational animal models of PD have been 

developed to assess disease pathology and test treatments 

to rescue motor control of vocal output. The PINK1 gene 

knockout (KO) rat model of PD shows deficits in acoustic 

features of USVs including reduced bandwidth, amplitude 

and peak frequency. However, it is unknown whether 

acoustic feature changes resultant from vocal deficits 

described in these animal models lead to compromised 

functional communication. We presented recordings of 

male PINK1 KO USVs and male wild-type (WT) USVs to 

normal female rat listeners. In a mixed-design method, we 

assessed approach behavior in response to WT USVs, PINK1 
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KO USVs and background noise control (NOISE) playback 

tracks using a three-chamber choice paradigm. We 

hypothesized that female rat listeners would have 

decreased approach responses when presented with PINK1 

KO USVs compared to WT. We also measured immediate 

early gene expression (c-Fos) following presentation of 

each track in brain regions implicated in auditory 

processing and socio-sexual motivation with the hypothesis 

that PINK1 KO USVs would differentially activate sensory 

and social neural areas in female listeners compared to WT 

USVs. Our results indicate that female rats show more 

approach behavior toward WT USVs than to NOISE in both 

a between-subjects test and within-subjects (simultaneous 

presentation of USV stimulus versus NOISE) test, congruent 

with previous research. However, approach behavior 

toward PINK1 KO USVs was less robust, showing higher 

approach compared to NOISE in the between-subjects 

test, but not in the within-subjects test. When simultaneously 

presented with WT USVs and PINK1 KO USVs, female rats 

showed evidence of preference toward WT. Moreover, 

females presented with PINK1 KO USVs had significantly 

lower c-Fos immunolabeling in the nucleus accumbens, a 

region implicated in socio-sexual motivation, than females 

presented with WT USVs. Taken together, these results are 

the first to suggest that acoustic feature changes in 

vocalization deficits in animal models of communicative 

disorders can result in compromised communication. Thus, 

the PINK1 KO rat model of PD reveals that the use of the 

ultrasonic playback paradigm may be valuable in allowing 

future research to evaluate the efficacy of restorative 

treatments for communicative disorders in animal models. 
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While children with autism spectrum disorder (ASD) have 

primary impairment in social communication, there is 

evidence that musical ability in ASD is at least comparable 

to typically developing peers. Furthermore, studies have 

demonstrated superior performance in ASD on some 

musical tasks. And while perfect pitch abilities have a 

prevalence of 1 in 10,000 in the general population, as 

many as 1 in 20 individuals with ASD have perfect pitch. 

Previous research also shows elevated performance on 

melodic memory tasks for individuals with ASD. The study of 

music cognition in ASD is particularly promising because of 

the strong evolutionary and cognitive relationship between 

musical and social ability. Social cognition is an area of 

notable impairment for many individuals with ASD, but 

music has shown promise as a social/emotional education 

tool for children with ASD. What is less clear is whether 

abilities such as music memory respond to social 

communication interventions. Our lab’s peer-mediated, 

theatre-based intervention (SENSE Theatre) has been shown 

to improve social cognition in youth with ASD. The primary 

aims of the current study were to assess baseline music 

memory among children with ASD, evaluate whether music 

memory changes after participation in SENSE Theatre, and 

explore associations between musical and social cognition. 

Participants in the study included 11 children with ASD, 

participating in the SENSE Theatre research intervention. 

General and social cognition were assessed using the 

Wechsler Abbreviated Scale of Intelligence and A 

Developmental Neuropsychological Assessment, 

respectively. The current study measured participants’ 

memory for melodic sequences before and after 

intervention, using a “Picture-Pitch” matching task in which 

four different piano tone sequences were each paired with 

an animal picture. Participants underwent a familiarization 

phase, followed by testing. Baseline music memory 

displayed a bi-modal distribution, mirroring previous 

research suggesting subgroups in terms of music cognition 

abilities. Based on dependent t-test results, participants 

showed significantly higher music memory accuracy after 

SENSE Theatre (t = -2.24, p = .049), paralleling previously 

demonstrated improvements in other social and affective 

domains. Baseline music memory positively correlated with 

participant’s IQ (r = .641, p = .046) but not years of musical 

training or age (p > .05). Furthermore, music memory was 

positively correlated with the NEPSY Memory for Faces (r = 

.627, p = .052) but not Affect Recognition (p > .05). These 

results suggest that the theatre intervention may contribute 

to enhanced musical memory, similar to our previous 

findings showing an increase in face memory ability. The 

results also indicate significant associations between 

musical and social domains of memory, which warrant 

further investigation into elucidating these connections and 

possible educational and therapeutic implications. 
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A60   Male mice ultrasonic vocalizations enhance female 

reproductive function 

Akari Asaba1, Kazutaka Mogi1, Takefumi Kikusui1 , 1Azabu 

University 

 

Male-female vocal communication is important for 

selecting a suitable mating partner. We previously 

suggested that ultrasonic vocalizations (USVs) from male 

mice, which were emitted when encountering females, 

were contributed to kin recognition and used to avoid 

inbreeding, on the basis of concomitant presentation with 

a male pheromone, ESP1 (Asaba et al., PLOS ONE. 2014). 

On the other hand, there have been reported that male 

vocalizations could promote female fertility in some 

animals. However, there have not been intensive studies 

about it in mice USVs. In the present study, we first 

investigated the relationship between the numbers of 

delivery in breeding pairs for 4 months and of USVs syllables 

emitted from those paired males during 3 minutes of sexual 

encounter with unfamiliar females. Interestingly, there was a 

positive correlation between these two indices, suggesting 

a possibility that male USVs could promote female’s fertility. 

Next, we examined the effect of male USVs on sexual 

behavior in females. As results, females showed more 

approach behavior towards vocalizing-males than 

devocalized-males. Finally, to examine whether male USVs 

could activate neural system governing reproductive 

function in females, the activation of Kisspeptin neurons key 

neurons to drive gonadotropin-releasing hormone neurons 
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in the hypothalamus, were examined using dual-label 

immunocytochemistry with cAMP response element-

binding protein phosphorylation (pCREB). In the 

anteroventral periventricular nucleus (AVPV), there tended 

to be increased in the number of Kisspeptin neurons 

expressing pCREB after simultaneous exposure to male-USVs 

and ESP1 as compared with other groups; male-USVs and 

vehicle, background noise and ESP1, or background noise 

and vehicle. In conclusion, we suggest here that male USVs 

could promote fertility in female mice, by activating both 

their sexual motivation and central Kisspeptin neurons. It is 

also suggested that multisensory integration with 

pheromonal cue is involved in this putative function. 

 

Keywords: Multisensory, Mouse, Ultrasonic vocalizations, 

Kisspeptin, Courtship songs 

A61   Effects of ±3,4-methylenedioxymethamphetamine 

(MDMA) on social and nonsocial attention 

Lauren Murphy1, Leonard Howell2, Jocelyne Bachevalier1,2 , 
1Emory University, Atlanta, GA, 2Yerkes National Primate 

Center, Atlanta, GA 

 

Treatment with ±3,4-methylenedioxymethamphetamine 

(MDMA) consistently increases self-reported feelings of 

sociality and positive affect in adult humans. However, few 

studies have attempted to quantify the effects of MDMA on 

social behavior. As such, we investigated the effects of 

MDMA on social perception in adult rhesus macaques 

(n=4). The macaque serves as an ideal model for human 

social behavior, as they live in large, stratified social groups 

and visually discriminate individuals. Social attention was 

compared at both low (0.3mg/kg) and high (1.7mg/kg) 

doses of S+ MDMA, as well as in a baseline saline condition. 

An infrared eye tracking camera recorded gaze and 

fixation behavior while subjects viewed social and 

nonsocial movies. Social movies depicted unknown, adult 

macaques displaying neutral, positive, or negative facial 

expressions. Nonsocial movies depicted familiar positive, 

unfamiliar neutral, or familiar negative content. Attention 

was measured as the duration of fixations toward a priori 

defined regions of interest within the stimuli. The nonsocial 

region of interest was defined as the whole of the moving 

object in the movie. For social movies, three regions were 

defined: the body (all of the monkey), the eyes (the bare 

face above the nose), and the face (all bare areas of the 

face). Attention to each region was defined as the total 

fixation duration within the region divided by total fixation 

duration to the whole movie. These values were averaged, 

and compared using a repeated-measures ANOVA with 

dose as the within-subjects measure. Within nonsocial 

stimuli, the high dose of S+ MDMA significantly decreased 

fixation duration compared to both saline and low dose 

conditions (Dose: F(2,6)=58.45, p<0.001, n2p=0.95; High < 

Saline: p<0.01, High < Low: p<0.001). In contrast, for the 

body region of social stimuli, the dose effect did not reach 

significance although the effect size was large, mainly 

because the low dose of S+ MDMA significantly increased 

attention compared to saline (Dose: F(2,6)=3.53, p=0.10, 

n2p=0.54; Low > Saline: p=0.04, Low > High: p=0.40). Finally, 

for both the face and eye regions, the high dose of S+ 

MDMA significantly reduced fixation duration compared to 

the low dose, but only reached a trend level effect when 

compared to saline (Dose: F(2,6)=5.69, p=0.04, n2p=0.66; 

High < Low: p<0.01 and High < Saline: p=0.08, Dose: 

F(2,6)=8.85, p=0.02, n2p=0.75; High < Low: p<0.01and High < 

Saline: p=0.07, respectively). The data suggest that S+ 

MDMA generally decreases attention to stimuli regardless of 

social content. However, at low doses, S+ MDMA increases 

attention to the whole body of a social stimulus, but not to 

salient regions within the body. These findings expand on 

those in human populations, suggesting that low to 

moderate doses of MDMA increase prosocial feelings and 

behavior, but fail to demonstrate socially mediated effects 

at higher doses. Further analyses are planned to isolate 

further the specific effects of S+ MDMA on the perception 

of social information.  Supported by MH086947 and 

DA10344. 
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A62   Oxytocinergic modulation and plasticity in cortical 

and subcortical circuits 

Jennifer Schiavo1,2, Robert C. Froemke1,2, 1Skirball Institute, 

New York University School of Medicine, 2Center for Neural 

Science, New York University 

 

The neuropeptide oxytocin regulates a variety of social 

behaviors ranging from sociosexual to parental behavior 

(Insel and Young, 2001; Dulac et al., 2014; Nakajima et al., 

2014). Recently, it was shown that oxytocin administration in 

the left auditory cortex enables pup retrieval, a behavior 

characteristic of maternal females, in virgin female mice by 

modulating cortical responses to pup calls (Marlin et al., 

2015). Oxytocin rapidly reduced inhibitory post-synaptic 

currents (IPSCs) in vitro and reduced call-evoked IPSCs in 

vivo in the left auditory cortex while gradually enhancing 

excitatory post-synaptic currents (EPSCs) and temporal 

precision of spiking. This provided evidence that oxytocin 

may disinhibit cortical circuits in a similar manner to 

acetylcholine to increase the salience of social stimuli. In 

the present study, we aim to further understand the role of 

oxytocin in cortical disinhibition and subsequent induction 

of long-term plasticity. Oxytocin binds to a single isoform of 

a G-protein coupled receptor (Gimpl & Fahrenholz, 2001), 

but it still remains unknown what type of neurons express this 

receptor and the response properties of these populations 

following oxytocin receptor activation. Using in vitro whole-

cell recordings, we examined the disinhibitory effect of 

oxytocin in brain regions containing a high density of 

oxytocin receptor labeling, such as the piriform cortex and 

paraventricular nucleus, to determine if there are general 

principles by which oxytocin modulates diverse neural 

circuits. In addition, this study examined the ability of 

oxytocin to induce a form of long term potentiation in the 

auditory cortex by measuring the effects of oxytocin on 

evoked spike probability and the ratio of excitation to 

inhibition (E:I ratio). We confirmed the finding that oxytocin 

induces a rapid reduction in IPSC peak amplitude in layer 5 

pyramidal neurons of the auditory cortex following bath 

application of oxytocin and endogenous activation of 

oxytocin release via optogenetic stimulation of PVN 

terminals. Subsequently, E:I ratio increases and is 

maintained for an extended period of time following 
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cessation of endogenous and exogenous stimulation. 

Similar effects in the PVN and piriform cortex were 

observed. In addition, we found that oxytocin results in an 

increase in evoked spike probability and an increase in 

EPSP slope during oxytocin receptor activation (via both 

optogenetic stimulation and bath application) and is 

maintained for 10-20 minutes. Our study provides a 

potential mechanism by which oxytocin may induce long-

term neural plasticity in the brain. 

 

Keywords: oxytocin maternal behavior, auditory cortex, 

disinhibition 

A63   Oxytocin and social buffering in marmosets monkeys: 

Behavioral and physiological outcomes 

Jon Cavanaugh1, Sarah B. Carp1, Chelsea M. Rock1, Jeffrey 

A. French1, 1University of Nebraska - Omaha 

 

Social disruption, isolation, and neglect are major sources 

of stress and can negatively impact health and well being, 

as well as lead to dysregulation of the hypothalamic-

pituitary-adrenal (HPA) axis. While exposure to stressors has 

deleterious effects on behavioral and physiological 

functioning, positive interactions between close social 

partners have health-promoting effects and can 

ameliorate stress-induced deficits through HPA-axis 

attenuation (aka “social buffering”) [Cohen & Wills, 1985]. 

The neuropeptide oxytocin (OXT) plays a critical role in the 

facilitation of social bonding [Young & Wang, 2004] and 

may play an important role in the attenuation of the bio-

behavioral stress response [Smith & Wang, 2012]. The goal 

of the present study was to determine if OXT plays a 

regulatory role in the social buffering of HPA-axis activity 

during a stressor in marmoset monkeys (Callithrix jacchus). 

Male and female marmosets experienced a standardized 

psychosocial stressor with and without their long-term mate 

under neuropeptide treatment (Pro8-OXT, Leu8-OXT, OXT 

antagonist, and saline). Male, but not female, marmosets 

treated with an OXT antagonist had significantly higher 

HPA-axis reactivity and total cortisol exposure across the 

stressor, relative to saline-treated marmosets. Whereas 

female, but not male, marmosets that experienced a 

stressor with their pair-mate had significantly lower HPA-axis 

reactivity and total cortisol exposure across the stressor than 

females without their pair-mate. These results suggest that 

endogenous OXT may attenuate the stressor-induced rise in 

cortisol levels in male marmosets, while the presence of a 

pair-mate buffers HPA-axis activity in females. Surprisingly, 

neither neuropeptide treatment nor the presence of a long-

term mate modulated the expression of anxiety behaviors 

during the stressor. However, male and female marmosets 

treated with an OXT antagonist spent significantly less time 

in close proximity to their partner during the stressor, relative 

to saline-treated marmosets, suggesting that endogenous 

OXT may be important for the expression of partner-seeking 

behavior during stressful life events. Thus, the OXT system 

and social context differentially influence how the HPA-axis 

responds to stressors in male and female marmosets, and 

may modulate HPA-axis activity by promoting the 

expression of proximity behavior with a close social partner. 

 

Keywords: stress, cortisol, oxytocin, social support, sex 

differences 

A64   Role of acetylcholine in the rapid estrogenic 

facilitation of social learning 

Kelsy Ervin1, Wansu Qiu1, Melanie Sawula1, Elena Choleris1, 
1Deptartment of Psychology and Neuroscience Program, 

University of Guelph, Guelph, ON, Canada 

Social learning is a common, adaptive learning strategy in 

which animals acquire information from conspecifics, 

avoiding costly trial-and-error individual learning. The social 

transmission of food preferences (STFP) is a form of social 

learning in rodents in which an observer prefers a novel 

food it smelled on the breath of a conspecific 

demonstrator over other novel foods. Estrogens modulate 

social learning on this task, both on a long-term/genomic 

(Clipperton et al,2008,Neuropsychopharmacology,33:2372) 

and a rapid/non-genomic time scale, specifically through 

the G protein-coupled estrogen receptor (GPER) (Ervin et 

al,2015,Psychoneuroendocrinology:doi:10.1016/j.psyneuen.

2015.04.002). Consistent with previous literature showing 

that the STFP is dependent on muscarinic acetylcholine 

receptor signaling (Boix-Trelis et al,2007,Neurobiol Learn 

Mem,87:659; Carballo-Márquez et 

al,2009,Hippocampus,19:446; Carballo-Márquez et 

al,2009,Neurobiol Learn Mem,91:98), we found that female 

mice treated IP with the muscarinic antagonist 

scopolamine were impaired in the STFP. Estrogens increase 

acetylcholine release in the brain (Mitsushima et al,2009,J 

Neuroendocrinol,21:400) and GPER is present on cholinergic 

neurons (Hammond et 

al,2011,Psychoneuroendocrinology,36:182). Thus estrogens 

may rapidly facilitate social learning by enhancing 

acetylcholine release in brain regions important for the 

STFP. We treated female ovariectomized CD1 mice with 

17β-estradiol, the GPER agonist G1, or sesame oil vehicle SC 

15min prior to a brief interaction with a previously fed 

demonstrator, using a protocol with which we previously 

observed rapid enhancing effects of estrogens on the STFP. 

30min prior to estrogen treatment, mice were pretreated IP 

with either saline vehicle or scopolamine at a subeffective 

that does not impair social learning on the STFP. If estrogens 

improve social learning by enhancing muscarinic 

acetylcholine signaling, scopolamine pretreatment will 

block the rapid enhancing effect of 17β-estradiol and G1. 

Little is known about the neural mechanisms underlying 

social learning, thus our investigations of estrogens’ 

interactions with neurotransmitter systems will greatly 

contribute to our understanding of this important and 

ubiquitous learning strategy. Supported by NSERC. 

 

Keywords: GPER, GPR30, scopolamine, social transmission of 

food preference, estrous cycle effects 

A65   Context-dependent chemosensory signaling, 

aggression, and neural activation patterns in 

reproductively-receptive female African cichlid fish 

Karen Field1, Karen Maruska1, 1Louisiana State University 

 

Social animals must constantly assess their environment to 

make appropriate behavioral decisions. Across vertebrates, 

processing of social cues to elicit suitable behavioral 
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responses is thought to be mediated by conserved brain 

nuclei of the social decision-making network. In several fish 

species, chemosensory signaling is crucial for social 

communication, conveying reproductive state and social 

status to conspecifics. Females are often senders of potent 

chemical cues that can elicit physiological and behavioral 

responses in male receivers. In fishes, these female-released 

compounds can be passively emitted through the skin and 

gills, or actively released through the urine. It was previously 

shown that males of the highly social African cichlid, 

Astatotilapia burtoni, alter urination behaviors depending 

on social context, but whether females have evolved a 

similar chemosensory signaling mechanism is unknown. 

Here we tested the hypothesis that gravid (reproductively-

receptive) females actively alter their urination rate and 

behavior depending on the social environment, and then 

examined neural activation patterns in nuclei of the social 

decision-making network in different social contexts. Using 

an innocuous dye to visualize urine release, we exposed 

dye-injected gravid females to four different conditions: 

dominant male, gravid female, mouthbrooding (non-

receptive) female, and an empty compartment, and then 

quantified urination and social behaviors. We found that 

gravid females do alter urination rates in a context-

dependent manner, with increased urination in both 

reproductive (dominant male exposure) and aggressive 

(brooding female exposure) settings. These results suggest 

that A. burtoni females have a similar chemosensory 

signaling mechanism to that of males, conveying 

reproductive status or body condition to males as well as to 

other females. Further, dye-injected gravid females 

displayed more aggressive behaviors towards brooding 

females compared to other gravid females, thereby 

showing context-dependent aggressive behaviors towards 

females of different reproductive states. To investigate the 

neural basis of this context-dependent chemosensory 

signaling and aggressive behavior we used in situ 

hybridization for the immediate early gene cfos to compare 

brain activation patterns in these same gravid females 

exposed to different social conditions. The number of cells 

expressing cfos mRNA in brain nuclei of the social decision-

making network differed depending on social context. For 

example, gravid females had greater activation in the 

preoptic area and ventral regions of the telencephalon 

(homologous in part to septal regions and extended 

amygdala) when exposed to dominant males compared 

to brooding females or empty compartments. However, for 

other regions of the social decision-making network, such 

as the anterior tuberal nucleus (homologous in part to 

ventromedial hypothalamus), greater activation was seen 

in gravid females exposed to brooding females compared 

to those exposed to dominant males or an empty 

compartment. These results reveal the neural substrates 

mediating intra- and inter-sexual social behaviors in a single 

fish species. Future analyses will correlate neural activation 

patterns with chemosensory signaling and aggressive 

behaviors to provide insights on how the brain mediates 

social communication and adaptive behavioral decisions 

in varying contexts. 

 

Keywords: chemosensory signaling, neural activation, social 
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A66   In naked mole-rats, alloparenting behaviors are 

enhanced by sharing fecal gonadal steroid hormones. 

Akiyuki Watarai1, Natsuki Arai2, Shingo Miyawaki3, Kyoko 

Miura3, Kazutaka Mogi1, Takefumi Kikusui1, 1Companion 

Animal Resrearch, G Sch of Vet Med, Azabu Univ, 2IPCR, 
3IGM, Univ of Hokkaido 

 

Naked mole-rats have eusocial colonies which consist of a 

single breeding female (the queen) and some breeding 

males. All the other adults in a naked mole-rat colony are 

sexually immature (non-breeders). Non-breeders are 

altruistic and support parturition of the queen and nursing 

pups. It has also been found that naked mole-rats 

frequently perform coprophagy, which is a habit of eating 

both their own and other’s feces. Although Hamilton’s rule 

explains why non-breeders perform altruistic alloparenting 

behaviors, physiological mechanism promoting 

alloparenting behaviors of non-breeders has not been 

discovered. In the present study, we examined how non-

breeders acquired motivation of alloparenting behaviors 

towards the pups. First, we investigated alloparenting 

behaviors and measured fecal and urinary gonadal steroid 

hormone concentrations of non-breeders in each 

reproductive stages of the queen; pregnancy, postpartum 

and non-lactating. Alloparenting behaviors of non-breeders 

changed though the reoproductive stages of the queen 

and was enhanced specifically in postpartum. Additionally, 

we also found that fecal and urinary estradiol 

concentrations were highest in the pregnancy stage of the 

queen. We hypothesized that the increment of estradiol 

seen in the non-breeders was reflection of coprophagy. We 

measured fecal and urinary gonadal steroid hormone 

concentrations of non-breeders after feeding pellets 

impregnating with estradiol. Because their estradiol 

concentrations were increased, it was suggested that orally 

ingested estradiol could be incorporated into blood. Finally, 

to confirm whether coprophagy was involved in motivation 

of alloparenting behaviors, we assessed preference to pups 

in non-breeders after they ate feces of the pregnant queen 

or non-pregnant queen impregnating with estradiol. As a 

result, their preference to pups was facilitated by both the 

treatments. These results suggest that non-breeders acquire 

motivating of alloparenting behaviors by coprophagy, 

eating feces including estradiol from the pregnant queen. 

 

Keywords: Alloparenting behaviors, Naked mole rat, 
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A67   Altered Thalamo-cortical White Matter Connectivity: 

Probabilistic Tractography Study in Clinical-High Risk for 

Psychosis and First Episode Psychosis 

Kang Ik K. Cho1,2, Martha E. Shenton3,4, Marek Kubicki3, Wi 

Hoon Jung5, Tae Young Lee2, Je-Yeon Yun2,6, Sung Nyun 

Kim2,6, Jun Soo Kwon1,2,6, 1Seoul National University, 2Institute 

of Human Behavioral Medicine, 3Harvard Medical School, 
4VA Boston Healthcare System, 5University of Pennsylvania, 
6Seoul National University College of Medicine 

 

Disrupted thalamo-cortical connectivity is regarded as a 

core psychopathology in patients diagnosed with 

schizophrenia. However, whether the thalamo-cortical 

white matter connectivity is disrupted before the onset of 
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psychosis is still unknown. To determine this gap in 

knowledge, the strength of thalamo-cortical white matter 

anatomical connectivity in subjects at clinical-high risk for 

psychosis (CHR) was compared to that of subjects 

diagnosed with first episode psychosis (FEP) and healthy 

controls. A total of 37 CHR, 21 FEP and 37 matched healthy 

controls underwent diffusion-weighted and T1-weighted 

magnetic resonance imaging to examine the number of 

probabilistic tractography “counts” between the thalamus 

and eight cortical regions representing white matter 

connectivity. We also investigated the relationship with 

psychopathology. For FEP, the connectivity between the 

thalamus and parietal cortex was significantly increased 

compared to that of healthy controls, F (1, 54) = 5.65, p < 

0.05. However, the connectivity between thalamus and 

orbitofrontal cortex was significantly reduced compared to 

both healthy controls, F (1, 54) = 11.89, p < 0.005; and CHR, 

F (1, 54) = 6.63, p < 0.05. Interestingly, CHR exhibited a 

similar pattern as FEP, albeit with slightly reduced 

magnitude. Compared to healthy controls, there was 

significant decrease in CHR thalamo-orbitofrontal 

connectivity, F (1, 70) = 4.16, p < 0.05 and a non-significant 

but trend level decrease in thalamo-parietal connectivity, F 

(1, 70) = 3.61, p = 0.06. Also, the strength of the thalamo-

orbitofrontal connectivity was correlated with the Global 

Assessment of Functioning score in CHR, r = 0.35, p < 0.05. 

This observed pattern of white matter connectivity 

disruptions in FEP and in CHR suggests that this pattern of 

disconnectivity, not only highlights the involvement of 

thalamus but also might be useful as early biomarker for 

psychosis. 

 

Keywords: Clinical-high risk for psychosis, first episode 

psychosis, diffusion weighted imaging, probabilistic 

tractography 

A68   How Do Narcissistic People View Others’ Minds?: FMRI 

studies on Empathy and Perspective-taking 

Nuri Kim1, Minjeong Kim2, Heejung Jung1, Sukyoung Kang2, 

Jeongyoon Kwan3, Mira Chung2, Hackjin Kim1 , 1Korea 

University, 2Gachon University, 3Sung Shin Women’s 

University 

 

Narcissism, defined as an unusually high affection towards 

oneself, can be primarily characterized by two key 

features: a lack of empathy for other people and self-

centered perspective. Although these features are the 

signifiers in the diagnosis of narcissistic personality disorder 

for clinicians and are highlighted in lay public’s impression 

of narcissistic people, few studies empirically investigated 

biological evidence supporting these core features of 

narcissism. As a result, the present understanding of its 

neural correlates remains limited. In this study, we aimed to 

discover the neural processes of empathy and perspective-

taking differentially modulated by the degree of narcissism. 

We hypothesized that high narcissistic individuals would 

show reduced empathic responses and/or perspective-

taking, accompanied by neural processes distinguished 

from those of low narcissistic individuals. 38 non-clinical 

female participants with different degrees of narcissism 

score (Narcissistic Personality Inventory-40) participated in 

these fMRI experiments. Subjects performed context-

dependent facial emotion reading task (i.e., empathy task) 

and preference estimation task (i.e., perspective-taking 

task) while being scanned in MRI. In the empathy task, high 

narcissistic participants showed reduced emotional 

interpretations on contextually modulated ambiguous 

facial expressions. In addition, high narcissistic individuals 

also showed reduced bilateral insula activities, a brain 

region known to be involved in empathy processing, in 

response to negatively-cued facial expressions during 

empathy task. In the perspective-taking task, high 

narcissistic individuals had less correct guesses on 

estimating others’ preferences with decreased activity in 

the dorsomedial prefrontal cortex (dmPFC), which had a 

positive relationship with accuracy during the estimation of 

others’ preferences (Kang, Lee, et al., 2013). Furthermore, 

they also showed increased activity in the ventromedial 

prefrontal cortex (vmPFC), implicating an intuitive self-

oriented valuation, while estimating the preferences of 

others vs. self. In sum, the present findings provide neural 

markers indicating impaired empathy and perspective-

taking prevalently associated with narcissism. 

 

Keywords: Facial emotion, Preference, Theory-of-mind, 

Insula, Medial prefrontal cortex, Narcissism, Empathy, fMRI 

A69    Oxytocin differentially affects moral judgment of 

permissibility and punishment 
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Nayoung Shin4, Sungnyun Kim5, Junsoo Kwon4, Hackjin Kim1, 
1Korea University, 2Dartmouth College, 3Yonsei University, 
4Seoul National University College of Medicine, 5Seoul 
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People consider both intention and outcome of an actor’s 

behavior when making moral judgment. A growing body of 

evidence suggests that these two types of information are 

processed by separate neural systems (Treadway et al., 

2014; Yu, Li & Zhou, 2015) and the extent to which the 

judgment is affected by each type of information depends 

on the specific type of moral decision being made 

(Cushman, 2008). The present study aims to investigate the 

effect of intra-nasally administered oxytocin (OXT), the 

evolutionarily preserved neuropeptide that is known to 

influence a wide range of prosocial behaviors (Hurlmann et 

al., 2010), on the way that intention and outcome affect 

moral judgments of permissibility and punishment. In a 

between subject, double blind, and placebo-controlled 

design experiment, 38 male participants were randomly 

divided into two groups and self-adminstered 40 IU/ml of 

oxytocin (N=22) or placebo (N=16) using intranasal sprays. 

The main task design and stimuli were adopted from Young 

and Saxe (2008): Participants were required to read a series 

of short scenarios presented through computer screen and 

indicated whether the action of the protagonist depicted 

in the scenario was 1) morally permissible and 2) punishable 

on the 7-point likert scale. The valences of intention and 

outcome are independently manipulated so that 4 unique 

combinations of a protagonist’s intention (neutral vs. 

negative) and outcome (neutral vs. negative) were 

created for each scenario. In order to investigate the effect 

of OXT on two types of moral judgments, two separate 

2(Group) x 2(Intention) x 2(Outcome) mixed ANOVA were 
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performed on the behavioral ratings and reaction times(RT) 

for each combination of intention and outcome in both 

tasks. The analysis showed no significant OXT-related effects 

in overall rating patterns in both tasks. However, OXT does 

seems to influence RT and have a mitigating effect in the 

punishment judgment task: Participants with OXT 

administration than those in the placebo group were 

generally slower to respond, and tended to give more 

lenient punishment ratings to the sets of intention-outcome 

combinations that fall in the intermediate level of emotional 

impact or perceived “severity,” as opposed to those with 

low or high severity. This pattern of effect in behavioral 

rating is not present in permissibility judgment. These results 

are consistent with the previous findings that OXT effect 

could be regulated by various contextual factors (Bartz et 

al., 2011), and suggest that social-affiliative tendency 

induced by OXT administration may run counter to the 

decision mechanism involved in punishment judgment. 

 

Keywords: oxytocin, moral judgment, permissibility, 
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A70    Heightened medial orbitofrontal cortex activity in 

mothers’ responses to infant vocal cues: an fMRI 

comparison of women with and without young infants 

Christine E. Parsons1,2, Katherine S. Young1,3, Else-Marie 

Jegindoe Elmholdt2, Alan Stein1, Morten L. Kringelbach1,2 , 
1Oxford University, 2Aarhus University, 3UCLA 

 

Becoming a mother is assumed to bring about a profound 

change in a woman’s capacity to respond to an infant. The 

neural mechanisms underlying such a change are not well 

understood in humans. This study investigated differences in 

how women with and without young infants respond to 

infant emotional vocal cues. Twenty-nine mothers of young 

infants and twenty-nine non-mothers participated in this 

study. Participants were scanned using functional MRI while 

they performed a task designed to ensure auditory 

attention (tone detection), with infant and adult sounds 

played incidentally. The infant cues consisted of negative 

(cry) and neutral (“babble”) sounds produced by infants 

aged between 6 and 8 months. Participants also listened to 

adult negative and neutral vocalisations. Mothers showed 

heightened activity relative to non-mothers in the left 

medial orbitofrontal cortex (mOFC) when listening to infant 

sounds compared to adult sounds. Among the mothers, the 

magnitude of the mOFC response was positively correlated 

with the age of their own infants. Other regions that showed 

differential patterns of activity in the maternal and non-

maternal groups included the left inferior frontal gyrus and 

the right middle frontal gyrus. We propose that this 

differential neural activity is an important aspect of the 

changes associated with becoming a mother. For mothers, 

activity in the medial OFC appeared to be important in 

differentiating infant from adult vocal cues. These findings 

further suggest that caregiving experience may be 

important in shaping the extent of medial OFC activity. 

Heightened responsiveness to infant cues in a key reward 

region in mothers may support early parenting behaviours. 
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A71   Recognising the self-face: Individual differences in 

eye gaze behaviour and visual self-other distinction 

Anya Chakraborty1, Bhismadev Chakrabarti1, 1University of 

Reading 

 

Self-face is a highly familiar stimulus, and its recognition is 

linked to the development of general self-awareness 

(Gallup 1970). Self-face viewing is associated with greater 

attention and faster recall (Tong et al 1999; Devue et al 

2009). However, little is known about visual processing 

strategies for self vs other faces, and if these strategies have 

any bearing on self-recognition bias. To address this gap in 

the literature, the current study measured eye gaze 

behaviour while 33 neurotypical participants performed a 

self-other labelling task as they viewed 300 trials of self- 

other morphed faces, in front of a Tobii T60 eyetracker. 

Specifically, a) gaze fixation duration to upper and lower 

portion was compared for faces labelled as “self” vs 

“other”, and b) the proportion of eye gaze fixation duration 

to upper vs lower portion of the face was tested for 

association with the slope of the psychometric response 

function of self-face recognition. Proportion of gaze fixation 

duration to the upper portion of the face to the total gaze 

fixation duration was computed for faces labelled as “self” 

and those labelled as “other” for each participant. 

Additionally, the slope of the behavioural psychometric 

response curve fitted to a Weibull distribution was 

generated from the self-face recognition responses. A 

steeper slope on this curve represents a more distinct self-

representation (i.e. reduced self-other overlap). Irrespective 

of labelled identity, participants looked at the upper 

regions of the face for longer (self (1,32): (t) = 10.327, 

p<0.001; other (1,32): (t) = 11.595, p<0.001). Faces labelled 

as “other” had a greater proportion of gaze fixation 

duration to the upper portion of the face, compared to 

faces labelled as “self” (t (1,32)=76.638, p=0.004). A positive 

correlation was observed between the slope of self-other 

recognition to the proportion of eye gaze duration to the 

upper portion of the face for faces labelled as “self” 

compared to “other” (T=.206, p=0.049). In other words, 

individuals who exhibited a steeper slope (or had a more 

distinct self-representation) behaviourally also spent more 

time looking at the upper portion of the faces labelled as 

“self” in comparison to “other”. The results suggest that 

irrespective of identity, individuals look for longer at the 

upper region of the face that contains the eyes. The 

increased fixation to upper portion of the faces for faces 

labelled as “other” compared to “self” is similar to those 

observed for familiar and unfamiliar faces. Greater fixation 

to eyes has been noted for unfamiliar faces while greater 

sampling of internal features has been observed for familiar 

faces (Belle et al, 2010). We also note that individuals, who 

fixate more on upper regions of the face labelled as “self 

compared to other”, have a more distinct self-face 

representation. This indicates that visual fixation patterns for 

self-face plays a key role in the self-face representation. 

 

Keywords: Self-Other representation, Eye-tracking, 
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A72   How mimicry influences the neural correlates of 

reward 
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Mimicry is a facilitator of social bonds in humans. 

Behavioural studies show that human adults like those who 

mimic them, and mimic others more that they like (Kuhn et 

al., 2010; Likowski et al., 2008; McIntosh, 2006; Stel et al., 

2010 ). In this study, we measured reward-related neural 

activity in response to the act of mimicry. To do so, 

participants performed a version of the well established 

task that allowed or inhibited spontaneous facial mimicry 

(Strack et al. 1988). 29 neurotypical participants (17 

females, mean age ± SD = 22.96 ± 4.17) watched video 

clips of faces making happy or angry expression, while their 

brain activity was recorded using a 3T Siemens Trio MRI 

scanner. The participants were instructed to either keep 

their tongue in the mouth (Tongue-in), or to place their 

tongue between the lips (Tongue-out). The Tongue-out 

condition would inhibit spontaneous mimicry of the happy 

expression, but not the angry expression. We hypothesized 

that the inhibition of spontaneous facial mimicry would 

reduce the reward related neural response to the happy 

expressions. The Angry[Tongue-out - Tongue-in] contrast 

served as a control as the experimental manipulation 

would not inhibit mimicry of angry expressions. ICA was 

used to remove movement-related artefacts during pre-

processing. SPM 8 was used for statistical analysis. Two brain 

regions were focussed on in the analysis due to their 

established role in reward processing. These were the the 

ventral striatum and the orbital frontal cortex (Haber & 

Knutson, 2010; Liu et al., 2011; O’Doherty, 2004; Schultz et 

al., 2000). The mean contrast values of the interaction 

contrast [Happy(Tongue-out - Tongue-in) - Angry(Tongue-

out - Tongue-in)] were significantly lower than zero in the 

following regions: left OFC (mean = -0.156, p = 0.0245), and 

right OFC (mean = -0.1472, p = 0.0169). Supporting our 

hypothesis, our results suggest that the uninhibited 

spontaneous mimicry of happy faces is associated with 

higher reward related neural response in the OFC. The 

reward-related response to mimicry serves a crucial social 

purpose in building interpersonal rapport, from an early 

stage in human development. In a previous study, we had 

observed that reward value of a face influenced the extent 

of spontaneous mimicry and its neural correlates (Sims et 

al., 2012; Sims et al., 2014). This result provides evidence of 

the reward-mimicry link in the opposite direction, in showing 

how changing the extent of spontaneous mimicry can 

influence the reward-related neural response. 
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A73   Temporal relationship of mismatch negativity multiple 

generators in patients with schizophrenia 
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Mismatch Negativity (MMN) reflects pre-attentive auditory 

detection of change which is well known to be impaired in 

patients with schizophrenia. It has been suggested that 

MMN generators lie in temporal and frontal cortices and 

that these generators show separate time courses in normal 

healthy subjects. However, little is known about the 

temporal association of MMN multiple generators in 

patients with schizophrenia, although aberrant fronto-

temporal connectivity is emerging issue in the 

pathophysiology of schizophrenia. The aim of this study is to 

investigate the temporal relationship of MMN multiple 

generators, which may reflect fronto-temporal functional 

connectivity in schizophrenia. The present study assessed 

duration-deviant MMN using high density (128 channel) 

electroencephalography during passive oddball task in 30 

patients with schizophrenia, 47 healthy control subjects. 

Individual realistic head model, incorporating anatomical 

data from each individual’s magnetic resonance image, 

was constructed. Minimum L2 norm algorithm was used to 

generate MMN current source density (CSD) model of MMN 

response over time. The strength of CSD and its time course 

were compared between schizophrenia and healthy 

control groups. Patients with schizophrenia showed 

reduced MMN CSD compared with those of healthy 

subjects, in both frontal and temporal cortices. We also 

found significant time difference between temporal and 

frontal MMN generators in both groups, and this result 

indicates that frontal MMN generators are activated later 

than temporal MMN generators. We did not find significant 

group difference in MMN time course between 

schizophrenia group and healthy control group. The current 

findings confirm that the MMN CSD strength is reduced in 

patients with schizophrenia and reveal the presence of 

moving MMN generator, which previously has only been 

reported in healthy subjects. However, latency delay 

between the temporal and frontal generator activation did 

not differ between patients with schizophrenia and healthy 

subjects. These findings suggest that schizophrenia patients 

may have more problems with top-down attention shifting 

process rather than bottom-up detection of sensory 

mismatch. 

 

Keywords: electroencephalography, mismatch negativity, 
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A74   Rest cerebral blood flow in the superior temporal 

sulcus (STS) correlates with social perception impairments in 

children with autism spectrum disorder (ASD) 
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A lack of preference for relevant social features is one of 

the main clinical characteristics of ASD. During the last 

decade, the use of eye-tracking methodology has allowed 

an objective and quantitative characterization of social 

perception deficit in children with ASD. In addition, several 

brain imaging studies have suggested that abnormalities 

within the superior temporal sulcus (STS) could be related to 

social impairments in autism. In this study, we aimed to 

objectify social perception process in children with ASD 



 
42 

 

using MRI and eye-tracking data. For this purpose, arterial 

spin labelling (ASL) MRI was used to measure rest cerebral 

blood flow (CBF). Tobii T120 eye-tracker was used to 

measure number of fixations to the eyes of characters 

during passive visualization of social scenes. Sixteen young 

children with ASD (age = 5.0 ± 2.3; range = 2.3 to 10 years 

old), diagnosed by DSM-IVR/V and ADI-R participated in 

this study. Whole brain regression analyses were performed 

on the smoothed and normalized ASL images using number 

of fixations to the eyes as covariate of interest within the 

general linear model framework using SPM8 

(http://www.fil.ion.ucl.ac.uk/spm). Compared to 16 

typically developing children (age = 7.7 ± 1.3 years old), 

children with ASD showed a significant reduction in number 

of fixations to the eyes during passive visualization of social 

scenes (p < 0.01). In children with autism, whole brain 

analyses showed a significant positive correlation between 

the number of fixations to the eyes, measure by eye-

tracking, and cerebral blood flow at rest, measured by ASL-

MRI, in the right superior temporal sulcus (STS) (p < 0.001 

unc). Children with ASD who looked less to the eyes of 

characters during passive visualization of social scenes 

where those who had the lower rest CBF values in the right 

pSTS. This results show for the first time a correlation 

between a social behavior and a functional brain activity 

at rest, especially since the measurements were unrelated 

and performed separately. This correlation suggests that 

social behavior in children with ASD is associated with, and 

might be predicted by, the level of functional activity at 

rest within the STS. 
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A75   Generalized placebo improvement of both pain and 

pleasure evoked by specific suggestions of therapeutic 
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Although placebo effects are often assumed to arise from 

symptom-specific expectations of therapeutic benefit, the 

evidence for such explicit expectations as a defining factor 

is inconsistent. An emerging view, however, is that placebo 

effects (e.g. analgesia) builds on a more generic process of 

reward prediction, whereby the importance, and in turn the 

experience, of pain, is modified by the inferred predictive 

(positive or negative) value of available contextual cues. 

We recently showed that placebo improvement of pain 

(analgesia) and pleasure (hyperhedonia) employ a similar 

modulatory circuit. Here, we investigated whether 

modality-specific expectations, like “reduced pain” or 

“increased pleasure”, are necessary for placebo analgesia 

or hyperhedonia, respectively, or whether these effects can 

be induced by expecting “something good” more 

generally. In a crossover design, 47 healthy volunteers self-

administered a saline nasal spray suggested to either (1) 

reduce pain (ANA group) or (2) enhance touch 

pleasantness (HYP group). To strengthen participants’ 

expectations of treatment benefit, they were, immediately 

before intranasal treatment, shown one out of two brief 

video documentaries that summarized scientific findings 

supporting either treatment-induced improvement of pain 

(ANA) or touch pleasantness (HYP). Next, they rated 

(un)pleasantness (Visual analogue scale -5 - 5) and sensory 

intensity of moderate heat pain and gentle stroking touch. 

After placebo treatment (PL), relative to a control condition 

without treatment (CO), both groups reported reduced 

pain unpleasantness (ANA: PL: -1.56 ± 0.6 (mean ± SD); CO: 

-2.37 ± 0.9; HYP: PL: -1.5 ± 1.3; CO: -2.04 ± 1.2) and increased 

touch pleasantness (ANA: PL: 2.61 ± 1.3; CO: 2.21 ± 0.9; HYP: 

PL: 2.1 ± 1.4; CO: 1.79 ± 1.6). This was mirrored by placebo-

induced improvement of sensory intensity, whereby pain 

intensity was reduced and touch intensity was increased, in 

both groups. Both trait optimism (LOT-R) and resting heart 

rate variability (HRV-HF), collected before the placebo 

manipulation, correlated positively with expectations of 

therapeutic benefit. However, neither placebo analgesia 

nor hyperhedonia were reliably associated with explicit 

expectations of improvement of pain or pleasure. The 

results indicate that modality-specific expectations are not 

necessary for beneficial placebo effects, but that these 

can be evoked by non-specific expectations of 

therapeutic improvement. This is consistent with a view of 

placebo responses as a generalized mechanism of reward 

prediction, by which a placebo-induced “affective state” 

affects both positive and negative hedonic feelings. 

 

Keywords: Placebo effect, pleasure, pain, expectation, 
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A76   Opposite-Sex Strangers Display More Social Attention 

to Marmosets Treated with Oxytocin 

Aaryn Mustoe1, Chelsea Rock1, Jeffrey French1 , 1University 

of Nebraska at Omaha 

 

Oxytocin produces both facilitative and agonistic effects 

on social behavior across a wide range of social situations. 

Social processes require interaction among multiple 

individuals, yet behavioral studies of oxytocin often focus 

exclusively on the behavior of the individual receiving 

treatment of oxytocin. Few studies focus on how oxytocin 

modulates whether treated individuals are perceived or 

interacted with differently by others. To examine this, we 

recorded social gaze and social proximity between 

opposite-sex marmoset donor and recipient dyads during 

separate prosocial choice and inequity aversion food-

sharing tasks. Marmoset donors were intranasally treated 

with two oxytocin ligand variants (Leu8: consensus 

mammalian oxytocin ligand, and Pro8: a marmoset-specific 

oxytocin ligand), a saline control, and an oral oxytocin 

antagonist. Marmoset recipients were untreated. Both 

donor and recipient marmosets spent more time in close 

proximity and increased social gaze toward an opposite-

sex stranger compared to their long-term pairmate. Donor 

marmosets treated with the Pro8-oxytocin were gazed at 

for a longer duration by recipient marmosets relative to 

when treated with an oxytocin antagonist, saline, or Leu8-

oxytocin. Conversely, oxytocin did not influence the donor 
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marmoset’s gaze toward or proximity with the recipient. 

Also, oxytocin did not influence the marmosets’ gaze 

toward food rewards, suggesting the effect of oxytocin is 

limited to social stimuli. These findings highlight a potentially 

understudied behavioral mechanism of oxytocin 

modulating sociality by modifying social characteristics that 

enhance interest from others. Additionally, these effects are 

socially-specific, as oxytocin increases interest from 

opposite-sex strangers more so than a long-term pairmate. 

Future research should consider both how oxytocin directly 

modifies individual behavior, and how oxytocin indirectly 

modifies the behavior and interest from other social 

partners. 

 

Keywords: Oxytocin, Social Behavior, Social Gaze, 
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A77   Read my lips: Neurophysiological responses evoked 

to seen mouth movements 
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Eyes in a face signal another’s focus of attention, and 

convey affective information for social judgments. The 

mouth, important for signaling affect, is a speech-

producing facial feature whose movements can also be 

interpreted silently. Neuroimaging studies indicate that 

human superior temporal cortex selectively activates to 

biological motion, including visual speech (Allison et al., 

2000; Campbell, 1998; Bernstein & Leibenthal, 2014). Less 

investigated are the temporal processes active when a 

dynamic mouth stimulus is evaluated. Here, we studied 

event-related potentials (ERPs) as 29 healthy, English-

speakers assessed avatar-generated non-social (vowels “i” 

and “u”) and social (pronouns “I” and “You”) mouth 

movements. A continuous 256-channel 

electroencephalogram was recorded (0.1-200 Hz 

bandpass; 500 Hz sampling rate) relative to the vertex 

during both tasks. Task order (social, non-social) was 

counterbalanced across participants. After artifact 

rejection, post-hoc filtering (0.1-40 Hz), and re-referencing 

to an averaged reference, ERPs from bilateral occipito-

temporal and occipito-parietal regions of interest were 

averaged across Condition and Task for each participant. 

Grand average ERP waveforms were generated as a 

function of Condition and Task. Behaviorally, participants 

performed above 98% accuracy for both tasks. 

Neurophysiologically, P100, N170, early-posterior negativity 

(EPN), and late-positive potential (LPP) peak amplitudes 

and latencies were evaluated using a 2 x 2 x 2 (Task, 

Condition, Hemisphere) repeated measures ANOVA. Main 

effects of Condition occurred for P100, N170 and EPN 

amplitudes, with “i”/”I” conditions producing larger ERPs. 

No main effects of Task or Hemisphere occurred. 

Interaction effects for Condition x Hemisphere occurred for 

LPP amplitude, with non-social “i” showing the largest LPPs 

over the right hemisphere. For EPN amplitude, a Task x 

Condition x Hemisphere interaction was present, where the 

non-social “i” was most negative in the right hemisphere. 

For P100 latency, there was a main effect of Hemisphere, 

with left hemisphere latencies being shorter than right. 

There was a Task x Hemisphere interaction effect at EPN, 

with shorter left hemisphere latencies in the non-social task. 

P100, N170 and EPN amplitude condition differences could 

be driven by visual saliency, where “i”/”I” expressions had 

greater cumulative motion and reportedly displayed more 

teeth compared to “u”/”You” stimuli. Notably, there were 

no hemispheric differences in N170 amplitude, unlike 

previous studies where larger N170s in the right hemisphere 

are consistently observed for non-verbal dynamic mouth 

stimuli (Puce et al., 2000; Rossi et al., 2014). P100 (latency) 

effects were only observed in the left hemisphere. This left 

hemisphere ERP amplitude shift is consistent with previous 

work on audio-visual stimulus integration and processing of 

visual speech (Bernstein & Liebenthal, 2014). No task 

differences were seen, as participants may have internally 

verbalized stimuli equally or had difficulty visualizing stimuli 

in an explicitly social context. References: Allison T, et al. 

(2000) Trends Cogn Sci 4:267-78. Bernstein LE, Liebenthal E. 

(2014) Front Neurosci. 8:386. Campbell R. (1998) Scand 

Audiol Suppl 49:80-6. Puce A, Perrett D. (2003) Philos Trans R 

Soc Lond B Biol Sci. 358:435-45. Puce A, et al. (2000) Cogn 

Neuropsychol. 17:221-39. Rossi A, et al. (2014) NeuroImage. 

98:442-59. 
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OT and AVP play essential roles in a variety of social 

behaviors through their actions in the central nervous 

system. Here we report effects of intracerebroventricular 

(ICV) injection of OT and AVP on social versus non-social 

recognition. Because OT and AVP can activate each 

other’s receptors due to structural similarities in both the 

peptides and their receptors, we determined whether OT 

and AVP influence social recognition by acting on OT or 

AVP V1a receptors. A two-trial discrimination test was used 

to measure social recognition. During the social recognition 

test, male hamsters were first exposed to a flank gland odor 

of another male adult conspecific for 3min and 

subsequently exposed to a flank gland odor of that same 

individual together with a flank gland odor from a novel 

individual for another 3min. Hamsters discriminated 

between the pre-exposed and novel odors by spending 

more time on the latter for 20min and 24h, but not 48h or 7 

days. Twenty minutes, 24h, 48h, and 7d after the pre-

exposure, hamsters spent 71.6% ± 6.7%, 65.5% ± 5.0%, 58.0% 

± 10.6%l, and 46.5% ± 11.9% of total sniffing time, 

respectively, on the novel odor. ICV injections of OT and 

AVP, but not saline, prolonged the recognition of the 

previously encountered odor up to 48h. OT and AVP 

injected hamsters spent 63.0% ± 3.1% and 67.0% ± 3.5% of 

total sniffing time, respectively, on the novel odor tested 

48h after the pre-exposure, while saline hamsters spent 

51.3% ± 4.3% of sniffing time on the novel. This 

enhancement of recognition after OT or AVP injections was 
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mimicked by injection of highly selective OTR but not V1aR 

agonists. Furthermore, the selective OTR antagonist but not 

the V1aR antagonist blocked recognition of the odor 20min 

after the pre-exposure. In the non-social recognition test, 

hamsters were pre-exposed to a lemon scent and 

subsequently exposed to a cocktail of lemon and vanilla. 

Control hamsters were not pre-exposed to either lemon or 

the cocktail and were directly tested with the two scents. 

Hamsters discriminated the lemon scent from the cocktail 

scent by spending more time on the novel scent for 20min, 

60min, but not 24h. They spent 64.5% ± 11.4%, 67.8% ± 7.5%, 

and 42.0% ± 11.7% of total sniffing time on the cocktail with 

ITIs of 20min, 60min, and 24h, respectively. Neither the 

selective OTR nor V1aR antagonist blocked the recognition 

of the scents, they spent 71.1% ± 3.8% and 67.0% ± 2.8% of 

total sniffing on the cocktail. Our results suggest both OT 

and AVP enhance social recognition by acting on OTRs 

and the recognition enhancing effects of OT and AVP may 

be limited to social stimuli. 

 

Keywords: V1a receptor, oxytocin receptor, social 
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A79   Approach and Avoidance Motivation Embedded in 

Spontaneous Trait Inference 

Tianqi Chen1, James S. Uleman1, 1New York University 

 

Evolutionary reasoning assumes that social cues, like 

people’s behaviors, serve an adaptive purpose by 

triggering approach or avoidance motivations in observers. 

This process could be realized through spontaneously 

inferring personality traits from behaviors, which is called 

Spontaneous Trait Inference (STI). In previous studies, STI has 

been shown to be vulnerable to somatic states that are 

associated with specific motivation directions (i.e., 

approach or avoidance). In this study, we looked directly 

at the approach or avoidance behavior tendencies 

facilitated by STI by using Approach and Avoidance Task 

(i.e., finger press vs. finger lift task) and False Recognition 

Task, which has been prevalently used to study STI. 80 

undergraduates from New York University were recruited. 

They learnt a series of faces paired with behavior 

sentences, after which their memory of the faces and the 

pairings between the sentences and faces was tested. In 

finger press condition, they were asked to press the “Y” key 

to respond to the faces they had seen before; and in the 

finger lift condition, they were asked to release the “Y” key 

to respond to the “old” faces. Shorter response time 

indicated congruent behavior tendencies towards targets 

(i.e., approach or avoidance). Overall, participants made 

STIs, which was shown by significant false recognition rate of 

trait words that were not included in the material (t(79) = 

6.998, p <.000). The result showed no difference in reaction 

time on the general valence of traits in both groups (Finger-

press: t(31) = 1.322, p = .196; Finger-release: t(23) = .998, p = 

.33). However, in finger-lift condition, participants’ response 

time showed significant difference between positive vs. 

negative traits on Other-Love dimension (from Wiggins’ 

circumplex of interpersonal traits, Wiggins, 1996) that 

defines the emotional consequences one’s behavior act 

on recipients (t(23) = 3.08, p = .005 < .05; F(1.899, 102.529) = 

6.229, p = .003 < .05, eta squared =.103). On the other hand, 

there was no difference found on traits’ valence on Other-

Status dimension, which describes the social consequences 

of one’s behavior to others. It indicated that during STI, the 

valence of predicted emotional consequences of people’s 

traits to others facilitates observers’ approach or avoidance 

motive tendencies towards the actors of the behaviors. This 

finding is consistent with the idea that approach and 

avoidance motivations are affectively-based motive 

tendencies that energize and orient people’s behaviors 

(Elliot, Gable, Mapes, 2006). Further implications of the 

finding to current body of studies on STI approach or 

avoidance motivation, and the perception of nonverbal 

cues will be discussed. 
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Hormonal control of social behavior is the result of complex 

interactions between lasting developmental influences laid 

down by hormones early in life and activational influences 

that are determined by an individual’s current hormonal 

environment. The neuropeptides oxytocin (OT) and arginine 

vasopressin (AVP), as well as gonadal sex-steroids are 

important activational modulators of social behavior, and 

they can also exert developmental programming effects. 

Treatment with OT early in life enhances parental behavior 

and sexual behavior in adulthood, though the presence 

and longevity of these effects appears to depend on 

timing of treatment, species, and sex. Moreover, the 

presence of sex-steroids facilitates neuropeptide receptor 

development, and neonatal OT treatment likewise 

increases sex-steroid receptor development. The purpose of 

this study was to examine the effects of neuropeptide 

manipulation on social behavior across the lifespan in 

Mongolian gerbils (Meriones unguiculatus), as well as to 

study any behavioral effects of neonatal treatment 

mediated through alterations to the sex-steroid system. We 

studied three effects of early-life neuropeptide treatments. 

First, we evaluated responses of gerbil parents to 

neuropeptide-treated offspring. Second, we evaluated the 

social behavior of neuropeptide-treated offspring in 

response to weaning. Finally, we explored responses to 

novel pups in adult gerbils treated neonatally with 

neuropeptides and interactions between neonatal 

treatment and activational sex-steroids. Mongolian gerbils 

were treated on post natal day 1 (PND1) with one of five 

neuropeptide manipulations: OT, AVP, OT receptor 

antagonist (OTA), AVP receptor antagonist (AVPA), or 

vehicle. Retrieval latency was tested on PND4, and social 

behavior was tested at weaning (PND21). We found that 

gerbils treated with OTA were retrieved by their mothers 

slower than gerbils treated with OT or vehicle. We also 

found that after removal from the parents during weaning, 

male gerbils treated with AVP engaged in more grooming 

and play fighting than gerbils treated with AVPA or vehicle. 

These results demonstrate that early life neuropeptide 
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treatments can affect not only social behavior as juveniles, 

but also on parental care received early in life. When these 

gerbils reached sexual maturity, we treated them with 

testosterone propionate, a GnRH antagonist (Acyline; 

ACY), or steroid vehicle, and then exposed them to a novel 

pup. We found that females treated on PND1 with OT and 

treated with ACY in adulthood were slower to approach 

pups than when treated with steroid vehicle. Additionally, 

males treated with ACY engaged in less huddling behavior 

with pups than when treated with testosterone, regardless 

of neonatal neuropeptide treatment. These results suggest 

that early neuropeptide manipulations may have lasting 

effects on the sex-steroid system well into adulthood, at 

least in sexually naïve females. These results also replicate 

recent findings in Mongolian gerbils that demonstrate that 

the presence of testosterone has a positive impact on 

parental behavior. This study adds to the growing 

understanding of the developmental programming effects 

of neuropeptides, and how they can cause alterations in 

social behavior across the lifespan. Supported by NIH 

(HD042882) and UNO (GRACA). Acyline provided by NICHD 

and Contraceptive Discovery and Development Branch 

(CDDB). 

 

Keywords: development, oxytocin, vasopressin, parental, 
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A81   Social Transfer of Pain in the Mouse 

Monique Smith1, Caroline Hostetler1, Mary Heinricher1, 

Andrey Ryabinin1, 1Oregon Health & Science University, 

Portland OR 

 

Social experiences have a meaningful impact on 

pathological processes contributing to chronic pain, 

systemic diseases, substance addiction and other mental 

disorders. In some instances, the social environment can 

lead to an exacerbation of the problem, as is the case with 

enhanced substance abuse due to peer pressure, whereas, 

in other cases, social support can lead to more successful 

recovery. For example, social support can speed the 

recovery process following surgery, and decrease the 

likelihood of the transition into chronic pain. While it has 

been determined that rodents are capable of complex 

social behaviors, the influence of social environment on 

mental disorders has not been extensively modeled. 

Because chronic pain, alcohol dependence and social 

behaviors are all interrelated, we examined pain during 

withdrawal from voluntary alcohol drinking in adult male 

C57BL/6J (B6) mice. These mice voluntarily drink intoxicating 

levels of alcohol, but are not known to exhibit signs of 

alcohol dependence (such as hyperalgesia following 

withdrawal). We found that following withdrawal from 

voluntary alcohol drinking, B6 mice demonstrate 

mechanical allodynia and chemical hyperalgesia. 

Remarkably, our findings reveal hypersensitivity not only in 

alcohol-withdrawn mice, but also in water-drinking 

“bystander” mice housed in the same room. Additional 

experiments determined that this abnormal pain state is 

communicated to bystander mice via olfactory cues within 

the bedding. Interestingly, bystander mice show no signs of 

anxiety as indicated by a lack of enhanced corticosterone, 

or alterations in behavior on the elevated plus maze. 

However, bystander mice demonstrate activation of 

cortical areas known to contribute to pain and empathy in 

humans. Finally, we demonstrated that this phenomenon 

also generalizes to other hyperalgesic states, as evidenced 

by the social transfer of hyperalgesia induced by morphine 

withdrawal and chronic inflammation. These studies 

demonstrate that hyperalgesia induced by a variety of 

stimuli can be socially transferred to conspecifics housed in 

the same room and that the primary route for this transfer is 

olfactory. This leads to substantial concerns about the 

manner in which experimental animals are typically 

housed, and suggests that social/environmental variables 

should be carefully considered in preclinical experiments. 
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A82    Effects of social threat on attention and action-

related decisions in a realistic social context. 

Emma Vilarem1, Jorge L. Armony2, Julie grèzes1 , 1Ecole 

Normale Supérieure - PSL Research University, Paris, France., 
2McGill University, Montreal, Quebec, Canada. 

 

Evolutionary theories suggest that emotional displays serve 

a communicative function by providing information about 

the individuals expressing them, or the surrounding 

environment. Consequently, individuals who more 

efficiently detect and respond to these signals have a 

survival advantage. This evolutionary framework implies 

that i) emotional signals have co-evolved with recipient’s 

behavioral responses, and ii) that the recipient’s response 

should reflect the social function of the perceived 

expression. Here, we set out to experimentally address 

these assumptions. In two experiments, participants faced 

stimuli reproducing a social environment, i.e. a waiting 

room with four seats, where the two middle seats are 

occupied by two individuals, one displaying a neutral 

expression and the other expressing either anger or fear of 

varying intensity. We selected these emotions as they both 

signal the presence of potential threat in the environment, 

but they differ in terms of their social functions and were 

suggested to be associated with different approach-

avoidance reactions (Marsh et al., 2005). In our first 

experiment, participants were requested to detect a “T” 

appearing on either of the two outer seats as we recorded 

their reaction times. This experiment capitalized on the 

knowledge that observers’ current potential actions impact 

the appraisal of their environment, notably by enhancing 

the perception of relevant spatial information (Kirsch, 2015). 

Thus, if emotional displays are perceived as opportunities 

for action, and if fearful and angry expressions prompt 

different motor actions by conveying different signals, the 

observers’ appraisal of space should be differently 

impacted. Moreover, the observer’s choice of action 

should also be differently impacted, as tested in our second 

experiment, wherein participants were asked to freely 

decide where they want to sit by moving their cursor on the 

screen; here, movement kinematics and pupil dilation were 

recorded. Results from both experiments indicate that 

fearful and angry expressions induced opposite effects: 

anger, by signaling a potential direct threat, resulted in a 

better “T” discrimination in the opposite side of the scene 

and avoidance behaviors; in contrast, fear, by warning the 
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observer about a danger in the environment, elicited better 

“T” discrimination in the same side of the scene and 

affiliative approach behaviors. Movement kinematics and 

pupil dilation further support the governance of these 

behavioral tendencies by distinct mechanisms. Overall, our 

data suggest that emotional displays promote elaboration 

of adapted decisions and emotion-specific motor actions. 

 

Keywords: social cognition, action-based decisions, social 

threat 

A83   The effects of isolation stress on UCN1 and TH 

immunoreactivity in the midbrain of prairie voles 

Andre Walcott1, Caroline Hostetler1, Andrey Ryabinin1 , 
1Oregon Health and Science University 

 

Prairie voles (Microtus ochrogaster) are an excellent model 

to study mechanisms of social stress. This is because they, 

unlike laboratory rats and mice, are socially monogamous 

and form long lasting social bonds with specific animals. 

The corticotropin releasing factor (CRF) peptide system is 

important for regulation of stress responses. However, the 

complexity of this peptide system is only beginning to be 

appreciated. Although the role of CRF in stress has been 

extensively studied, much the functions of CRF-related 

peptides urocortin(UCN)1, UCN2 and UCN3 are much less 

understood. It has previously been shown that various 

acute stressors in male rats can lead to increased UCN1 

expression in the centrally-projecting Edinger-Westphal 

nucleus (EWcp). Here we studied if male prairie voles that 

experience a short-term social stress would have different 

levels of UCN1. At the same time we also examined levels 

of tyrosine hydroxylase (TH) within EWcp, as a population of 

dopaminergic neurons are known to intermingle with UCN1 

neurons in this brain region. Adult male prairie were either 

isolated from their cage mates for four days or kept with 

their same-sex cage mates during this period. We found 

that social isolation did not lead to significant differences in 

the number of UCN1- (t9-0.33, p=0.75) or TH-positive cells 

(t9=0.88, p=0.40) in the EWcp. Future studies will be 

completed using a longer isolation period to cause chronic 

social stress to understand whether the length of the social 

stress changes the expression of the UCN1 and TH in the EW. 

 

Keywords: Social Stress, Isolation, Prairie Voles, Urocortin, 

Edinger-Westphal 

A84   Social experience modulates the ability of GABAA 

receptor activation to induce aggression in male Syrian 

hamsters (Mesocricetus auratus) 

Johnathan Borland1,2, Tony Larkin1,2, Alisa Norvelle1,2, Elliott 

Albers1,2, 1Georgia State University, 2Center for Behavioral 

Neuroscience 

 

Social isolation can produce dramatic dysfunctions in social 

behavior such as enhancing responsivity to social stress and 

increasing aggression. The mechanisms underlying these 

effects of social isolation are not well understood. The 

lateral septum is well known to have an inhibitory effect on 

aggression and we have recently demonstrated that 

GABAA activation induces aggression by acting within the 

lateral septum. As a result, in the following experiment we 

tested the hypothesis that social isolation modulates the 

ability of GABAA receptors within the lateral septum to 

induce aggression. Male hamsters (N=54) were implanted 

with guide cannula aimed at the lateral septum. Half of the 

subjects were socially isolated, and half were group-housed 

(4 per cage) for 4 weeks before behavioral testing. 

Hamsters were injected with the GABAA agonist muscimol 

(10mM/200 nl) or saline into the lateral septum and then 

tested 10 minutes later in a neutral arena with a smaller sex 

matched non-aggressive intruder for 5-min. As expected, 

the duration of aggression was significantly larger in the 

socially isolated hamsters compared to those housed in 

social groups. The duration of aggression was significantly 

(p=.018) greater in the socially isolated hamsters injected 

with muscimol (93.6 ±17.3 sec) than in the socially isolated 

hamsters injected with saline (41.9 ±14.4 sec). In contrast, 

there were no significant differences (p=.998) in the 

duration of aggression between socially housed hamsters 

injected with muscimol (1.2 ±1.2 sec), versus those injected 

with saline (6.0 ±5.8 sec). These data demonstrate that 

social experience can dramatically alter the ability of 

GABAA receptors in the lateral septum to increase 

aggression.  (This work was supported by NSF IOS-0923301) 

 

Keywords: aggression, lateral septum, GABA, social 

behavior, muscimol, social isolation, group housing 

A85   Does reactivity to social feedback help to explain the 

relationship between interpersonal stress and depression? 

Kelsey Magee1, Justin Caouette2, Arpita Mohanty1, Alison 

Hipwell1, Erika Forbes1, Kate Keenan3, Amanda Guyer2 , 
1University of Pittsburgh, 2University of California, Davis, 
3University of Chicago 

 

Existing research suggests a bidirectional association 

between social stress and depression, implicating multiple 

mechanisms by which depression and stress impact one 

another. As interpersonal and romantic relationships 

become increasingly important during mid-adolescence, it 

is a critical period for socio-emotional development. One 

hypothesis is that adolescent girls who are dispositionally 

more sensitive to negative social interactions are at risk for 

developing affective disorders in the context of 

interpersonal stressors. In the present study, we tested (a) 

whether affective response to a social stimulus moderates 

the association between concurrent interpersonal stress 

and depression in female adolescents and (b) examined 

the neural response in regions associated with social 

evaluation processing, including the prefrontal cortex and 

striatum. Participants were 232 girls and their biological 

mothers recruited from the youngest cohort of the 

Pittsburgh Girls Study. The sample included girls who scored 

at or above the 75th percentile on standardized measures 

of depression symptoms at age 8 years or were included as 

part of a random selection from the remainder of the 

distribution, matched on race. At age 16, participants were 

interviewed to assess past year depression symptoms and 

chronic, interpersonal life stress across four domains (close 

friendships, social life, romantic relationships and family 

relationships). The Chatroom Task (Guyer et al., 2008), an 

ecologically valid virtual peer evaluation paradigm, was 

completed while participants underwent functional 
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magnetic resonance imaging (fMRI). Participants were told 

that they would have an online interaction with another 

study participant. They sorted photographs of these "peers" 

into high-value and low-value groups based on their 

preferences. During the fMRI scan, participants predicted 

the degree to which each peer would be interested in 

chatting with them and then reported their affective 

response to being accepted and rejected by the different 

peers. Concurrent interpersonal stress and depression 

severity scores were significantly correlated at age 16 (r = 

.267, p < .001) and the relationship was significantly 

moderated by affective response to peer rejection (b = -

.33, 95% CI [-.65, -.009], t = -2.03, p < .05), especially when it 

was delivered by a “liked peer” (b = -.35, 95% CI [-.64, -.06], 

t = -2.36, p < .05). Furthermore, interpersonal stress was 

significantly correlated with the neural response to rejection 

vs. a socially neutral event from a liked peer in the left 

orbitofrontal gyrus (r = .250, p < .01), a brain region 

implicated in social behavior. The results of our study 

provide evidence that the relationship between stress and 

depression in adolescent females is moderated in part by 

patterns of neural activation in response to social 

interactions and peer evaluation. 
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A86    Can the rodent, Octodon Degus, be distressed by 

anticipating the distress of others? 

Nathan Insel1, Navdeep Lidhar1, June Dong1, Kaori 

Takehara-Nishiuchi1, 1University of Toronto 

 

An animal’s response to social signals may be more 

reflexive - e.g., a pheromone triggering a hormone 

cascade - or may rely on more integrated representations 

of other individuals and their experiences. Understanding 

how brains generate and use representations of others’ 

emotional states will be important for understanding social 

dysfunction in humans; however, the extent to which such 

representations exist in experimental animals is unclear. We 

investigated whether the rodent Octodon Degus (degu) 

exhibits distress when either witnessing or expecting distress 

in a conspecific. First, degus were tested in a standard 

Observational Fear paradigm. We found that males who 

observed a cagemate receiving footshocks expressed fear 

when returned to the conditioning chamber. Degus who 

observed an unfamiliar conspecific receive shock did not 

show strong fear learning; however, fear learning appeared 

to be increased when observing more distress vocalizations, 

suggesting transmission of emotion through auditory 

signaling. We next tested whether degus were affected by 

anticipation of another’s distress. Animals were trained over 

2-3 weeks to discriminate between a “Danger” room with 

foot shocks and a similar, “Safe” room with no shocks. They 

were then placed in a neutral, observation hallway 

connecting the two rooms while a cagemate was placed 

in either the Danger or Safe chambers. Contrary to 

expectations, behavioral patterns (occupancy and 

velocity over time) of experienced observers did not differ 

when naïve animals were placed in Danger versus Safe 

sides. In summary, degus are affected emotionally by the 

perception of another’s distress, but at this stage we can 

not reject the possibility that degus either do not anticipate 

another’s distress, or do not react emotionally to that 

anticipation. 
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A87    Children’s Attribution of Emotions in Victimization 

Situations: Examination of the Happy Victimizer Task and its 

Relation to Children’s Social Understanding 

Sofia Menéres1, Jeremy Carpendale2, 1ISPA - Instituto 

Universitário, 2Simon Fraser University 

 

Children’s understanding of emotions in victimization 

situations has been investigated as a way to study 

children’s morality. To assess this understanding, researchers 

have used a procedure known as the happy victimizer task. 

In this task children are asked to attribute emotions to a 

victimizer who transgressed a moral rule in order to obtain a 

personal gain (e.g., pushing another child off a swing in 

order to use the swing or stealing a chocolate from another 

child). In the present study it is argued that this task is 

flawed in a number of ways that compromise the validity of 

the conclusions drawn from this research for the study of 

children’s morality. Following this critique, we propose an 

improved version of the task, the anticipated emotions 

version, and ask children about the emotions the character 

might feel. The first goal of this study was to analyse how 

children attribute emotions to a hypothetical victimizer and 

to themselves as if they were the victimizer in the 

anticipated emotions version of the task, and whether 

these attributions differ from children’s emotion attributions 

in the standard version. As it is unclear which aspects of 

children’s social understanding may underlie children’s 

emotion attributions in victimization scenarios, the second 

goal of this study was to investigate the relation between 

children’s attribution of emotions in victimization scenarios 

and children’s social understanding assessed with children’s 

understanding of the interpretive nature of mind and their 

understanding of mixed emotions. A total of 144 Portuguese 

children from 5 to 8 years of age participated in this study 

(half boys, half girls). All participants attended private 

Portuguese schools in Lisbon and were individually 

interviewed. Results show a developmental shift from the 

attribution of positive to the attribution of negative 

emotions when children attribute emotions to a 

hypothetical victimizer, and a decline of the attribution of 

positive emotions when they attributed emotions to 

themselves as if they were the victimizers, in both versions of 

the task. However, children were less prone to attribute 

positive emotions to a hypothetical victimizer in the 

anticipated emotions version of the task compared to the 

standard version. These results indicate that children 

attribute emotions differently in the standard and modified 

emotions version of the task when they attribute emotions 

to a hypothetical victimizer, but not to themselves as if they 

were the victimizer. Attributions of emotions were not 

related to children’s understanding of the interpretive 

nature of the mind or children’s understanding of mixed 

emotions. Implications of these results for the study of 

children’s moral development and the underlying 

mechanisms of children’s understanding of emotions in 

victimization scenarios are discussed. 

 



 
48 

 

Keywords: Emotion attributions; Social understanding; 

Morality; Happy victimizer 

 

A88   Oxytocin receptor gene polymorphisms and 

adolescent girls’ neural response to social reward 

Arpita Mohanty1, Justin D. Caouette2, Kelsey E. Magee1, 

Alison E. Hipwell1, Erika E. Forbes1, Kate Keenan3, Amanda E. 

Guyer2 , 1University of Pittsburgh, School of Medicine, 
2University of California, Davis, Center for Mind and Brain, 
3University of Chicago 

 

Oxytocin appears to be an important neuropeptide in the 

regulation of social behavior and cognition. Because there 

is a significant distribution of oxytocin receptors in areas of 

the brain involved in that underlie social approach and 

affective functioning, variability in the oxytocin receptor 

gene (OXTR) has been implicated in the characterization of 

affective disorders. This study addresses whether variability 

in the OXTR polymorphisms, rs1042778 and rs1488467, 

modulate the association between emotional responses to 

socially rewarding events and depression and examines the 

association between genotype and neural response during 

social reward among adolescent girls. Girls (n = 232) and 

their primary caregivers were recruited for the longitudinal 

Emotions (PGS-E) sub-study of the larger Pittsburgh Girls 

Study (PGS). Of the 232 participants recruited, saliva 

samples were obtained from 163 girls (70.3%) and were 

included in present analyses. Saliva samples were 

genotyped: rs1042778 was characterized as TT, GT and GG, 

with the homozygous T genotype representing the risk allele 

and rs1488467 was characterized as GG, CG and CC, with 

CG and CC representing the risk alleles. Past year 

depression symptoms were assessed separately for both the 

mother and the girl when the girl was age 16. Participants 

also completed a virtual peer evaluation neuroimaging 

paradigm called the “Chatroom Task” and rated the 

degree to which each peer would be interested in 

interacting with them and how good they felt after 

receiving acceptance and rejection feedback from peers 

(Guyer et al., 2012). Analyses were conducted among the 

African American and European American subgroups 

separately. Of the 47 European American participants from 

whom rs1042778 data was collected, 4 (8.5%) were 

homozygous T carriers and 43 (91.5%) were GT or GG 

carriers. Of the 115 African American participants from 

whom rs1488467 data was collected, 102 (81.6%) were GG 

carriers and 13 (11.3%) were CG/CC carriers. Variability in 

rs1488467 among the African American subgroup 

moderated that association between acceptance 

feedback and depression severity, in both acceptance 

from non-liked and liked peers (b=3.39, se=1.59, t=2.13, 

p=0.04; b=3.10, se=1.51, t=2.05, p=0.04, respectively). 

Variability in the rs1042778 among the European American 

group moderated only the association between depression 

severity and acceptance feedback from liked peers (b=-

8.78, se= 3.82, t=-2.27, p=0.03). Further analysis of the neural 

responses demonstrated that those with the T homozygote 

variant of rs1042778 had decreased activation in the left 

nucleus accumbens (NAcc) and right amygdala when 

accepted vs. rejected by liked peers (F (1,24)=4.52, p=0.04; 

F (1,24)=5.12, p=0.03, respectively), but increased activation 

in the bilateral insula when accepted vs. rejected by non-

liked peers (F (1,24)=5.14, p=0.03) among the European 

American girls. When examining the neural effects of 

rs1488467, CG/CC carriers demonstrated decreased 

activation in the right NAcc when accepted vs. not rated 

by non-liked peers (F (1,64)=5.28, p=0.03) among the 

African American group. These findings suggest that 

variability in the OXTR gene may modify sensitivity to social 

experience, and within a context involving social rewards, 

affect the neural response to which may be dampened in 

depression among adolescent girls. 
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A89   Communication skills and positive affect recognition: 

The roles of alexithymia and autism traits 

Alicia Vallorani1, Naoyuki Sunami2, Sandra McFadden1, 

Masu Omura1, 1Western Illinois University, 2University of 

Delaware 

 

Autism Spectrum Disorder (ASD) is defined by a host of 

social-emotional deficits including deficits in 

communication skills (American Psychiatric Association, 

2013). Alexithymia is a sub-clinical disorder characterized by 

an inability for individuals to process and label emotions 

(Samur et al., 2013). Recent research suggests that the 

social-emotional deficits generally attributed to ASD, 

including emotion recognition (Cook, Brewer, Shah, & Bird, 

2013), empathy (Bird et al., 2010) and eye-fixation (Bird, 

Press, & Richardson, 2011), are attributable to comorbid 

Alexithymia. Deficits in processing facial expressions of 

positive affect have been noted both in infants at high risk 

for developing ASD (Key et al., 2014) as well as in individuals 

with Alexithymia (Hesse et al., 2013). To date, no studies 

have explored if Alexithymia may account for the deficits in 

processing positive affect observed in individuals with ASD. 

A sample of 31 undergraduate students completed a 

measure of Alexithymia as well as the Autism Spectrum 

Quotient and then viewed emotion-evoking images (from 

Mikels et al., 2005) while event related potentials were 

recorded. Data analysis revealed a significant relationship 

between Alexithymia and ASD (r = .37) as well as significant 

relationships between N2 amplitude while viewing images 

of contentment and Alexithymia (r = .38) and ASD related 

communication skills deficits (r = .35). Path analysis, using 

Process (Hayes, 2013), revealed that the direct link between 

ASD related communication skills deficits and N2 amplitude 

disappeared after accounting for Alexithymia. The findings 

suggest that deficits in processing positive affect in 

individuals with ASD may be due to comorbid Alexithymia 

rather than specific ASD traits, such as communication skills 

deficits. 
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Oxytocin (OXT) and the OXT receptor (OXTR) influence 

adult species-typical social behaviors. Peripheral OXT 

exposure during development leads to long term changes 

in the brain and in social behavior, but by unknown 

mechanisms that may involve OXT signaling through OXTR 

in the periphery. We previously observed OXTR ligand 

binding in peripheral tissues of the perinatal C57BL/6J 

mouse, including the mouth, nasal cavity, dermis, brown 

adipose tissue, adrenal gland, kidney, and anogenital 

area. This distribution of OXTR protein indicates that some of 

these peripheral OXT receptors are poised to detect 

maternal sources of OXT in milk, saliva, and amniotic fluid. 

To begin to refine our hypothesis of the potential role of 

maternal sources of OXT acting on peripheral OXTR, we 

have investigated the distribution of Oxtr mRNA by 

colorimetric in situ hybridization in the whole perinatal 

mouse with a probe specific to the 3’UTR of Oxtr mRNA. We 

observed abundant and widespread mRNA expression in 

the brain and the face. We detected modest levels of Oxtr 

mRNA in brown adipose tissue, adrenal glands, and 

kidneys. In all of these areas, most of the colorimetric 

detection was diffuse and did not have the characteristic 

appearance of mRNA in the cell body. In addition, we also 

observed significant Oxtr mRNA expression in the dorsal root 

ganglia and in the trigeminal nucleus. The staining in these 

ganglia was a characteristic mRNA profile localized in the 

cell body. This suggests an intriguing hypothesis that Oxtr 

mRNA is expressed by visceral sensory afferents (the dorsal 

root ganglia) and touch and pain afferents of the face (the 

trigeminal) and that those cells transport Oxtr mRNA to 

distal locations where we detected diffuse extra-somal 

pattern of mRNA. Trafficked mRNA may be locally 

translated into the observed OXTR protein in these 

peripheral tissues. These findings are consistent with our 

hypothesis that exogenous sources of OXT may modulate 

afferent sensory signals, and provide a hardwired circuit for 

maternal OXT to shape the experience-dependent 

development of the infant brain. 
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A91   Loneliness Moderates N1 Response to Aggressive 

Words Following Ostracism 
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Elizabeth Kiebel1, Phillip Berg1, Colleen Hester1, Nicole 

Palumbo1, Lindsey Robinson1, Ariel Wilson1, Jonathan J. 

Hammersley1, Sandra L. McFadden1 , 1Western Illinois 

University 

 

The belongingness theory (Baumeister & Leary, 1995) 

suggests belongingness as a prerequisite for aggression. 

Because belongingness is a human fundamental need, an 

individual avoids losing it especially when one does not 

have a high subjective sense of belonging. Ostracism can 

threaten one’s sense of belongingness (Williams, 2009) and 

lead to varying behavioral responses from aggression 

(Warburton, Williams, & Cairns, 2006) to increased 

motivation for re-inclusion (Jamieson, Harkins, & Williams, 

2010). These differences in responses to ostracism can be 

attributed to individual differences in belongingness (i.e., 

loneliness) where high loneliness would be related with 

decreased propensity for aggression following ostracism. In 

the current study, propensities for aggressive and prosocial 

responses were measured through behavioral and 

electrophysiological attentional bias to aggressive and 

prosocial words in an emotional Stroop task. The sample 

consisted of 50 undergraduate students (23 women, 27 

men) recruited at a Midwestern university. After completing 

a self-report measure of loneliness (UCLA Loneliness Scale 

Version 3, Russell, 1996), participants were randomly 

assigned into the ostracism condition and the inclusion 

condition in Cyberball (Williams & Jarvis, 2006), an online 

ball tossing game with two bogus participants. In the 

ostracism condition, participants received only the first 2 

ball tosses and were excluded from the ball tossing game 

afterwards. In the inclusion condition, participants received 

the ball one-third of the time throughout the game. After 

Cyberball, participants completed an emotional Stroop 

task containing neutral, aggressive, and prosocial words. 

Presentation of words was blocked by the word category. 

Reaction time (RT) and event-related potentials (ERPs) were 

recorded as participants verbally indicated ink-color of the 

words presented. Analyses used difference scores for the RT 

measures and ERPs where RTs and ERPs for the neutral 

words served as a baseline. A series of regression-based 

moderation analyses were conducted on RTs and ERPs 

examining the moderating role of loneliness on the effect of 

ostracism on performance in the Stroop task. Results 

revealed that loneliness acted as a significant moderator 

on the effect of ostracism on the N1 (150-250 ms) difference 

amplitude towards aggression words where higher 

loneliness was related to the decreased deflection in the 

N1 amplitude, ΔR2 = .13, p < .05. This moderating role of 

loneliness did not hold for the N1 amplitude difference 

towards prosocial words. Loneliness did not act as a 

moderator for the models examining the effect of ostracism 

on RT measures towards aggressive words and prosocial 

words. These results suggest a decreased propensity for 

aggression among lonely individuals following ostracism 

compared to non-lonely individuals. The current finding is 

consistent with the premise of belongingness theory, 

implying that belongingness may be a prerequisite for 

aggressive propensity. This decreased aggressive 

propensity among lonely individuals facing ostracism may 

indicate a function of loneliness for self-preservation to 

avoid further social isolation, as suggested by Cacioppo 

and colleagues (2015). 
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A92   Fertile women exhibit an attentional bias toward the 

faces of other fertile women 

Elizabeth A. Necka1, Kathryne Van Hedger1, Kelly E. Faig1, 

Stephanie J. Dimitroff1, David A. Puts2, Greg J. Norman1, 
1University of Chicago, 2Pennsylvania State University 

 

Naturally-cycling women tend to exhibit subtle physical and 

behavioral cues to their fertility, which fluctuates across the 

ovulatory cycle. Near ovulation, women often have greater 

facial attractiveness than when in the non-fertile phase of 

their cycle, an effect that is observed by both men and 

other women. This increased attractiveness at a time when 

a women’s likelihood of conception is high, as well as 
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concomitant behavioral changes such as sexier clothing 

choices and gait, may increase her chances of attracting a 

mate, and may divert potential mates’ attention away 

from other women. However, these physical and 

behavioral changes near ovulation can be considered 

costly to other women, especially if those other women are 

nearing ovulation themselves and thus are potentially 

experiencing increased mating motivations of their own. 

We hypothesized that women should be especially attuned 

to cues of other women’s fertility status when they are 

nearing ovulation themselves. It is possible that these cues 

are used as a signal of how much another woman 

threatens a woman’s own reproductive opportunities. 

Naturally cycling women (i.e., who were not using 

hormonal contraceptives) came into the lab at two points 

in their ovulatory cycle (once near ovulation and once 

during their “non-fertile” early follicular or luteal phase). At 

each time point, we measured salivary estrogen and 

progesterone to assess hormonal status and participants 

completed a dot-probe task as a measure of attentional 

bias. In a fully within-subjects design, participants 

completed the dot-probe task viewing (a) facial images of 

women near ovulation, (b) facial images of women in a 

non-fertile phase, and (c) images of non-human objects. 

Images were presented for 500 milliseconds on either the 

left or right side of the screen and were immediately 

followed by a probe (a small square or circle) on either the 

same or opposite side of the screen. Participants identified 

the shape of the probe, and reaction time was measured. 

Greater attentional bias is demonstrated by faster reaction 

times to identify a probe if it is on the same side of the 

screen as the image and slower reaction times to identify a 

probe if it is opposite the image. Preliminary results revealed 

a significant three-way interaction, such that participants 

exhibited a greater attentional bias for images of fertile 

faces when they were nearing ovulation themselves, but 

not when they were in a non-fertile phase. These results 

suggest that women may differentially attend to other 

women as a function of both women’s fertility statuses. 

Such attentional biases toward other fertile women may 

motivate and facilitate greater intrasexual competitive 

behavior between fertile women. 

 

Keywords: menstrual cycle, ovulatory cycle, attention, 

attentional bias, cognition, fertility 

A93   Habitual poor sleep is associated with increased 

cardiovascular and cortisol responses to psychosocial 

stress 

Stijn A.A. Massar1, Jean C.J. Liu1,2, Michael W.L. Chee1 , 
1Duke-NUS Medical School, Singapore, 2Yale-NUS College, 

Singapore 

 

A growing body of research suggests that sleep affects the 

regulation of stress responses. For example, experimentally-

induced acute sleep deprivation has been found to 

increase physiological and neuroendocrine stress markers, 

and to exaggerate responses to a psychosocial stressor. In 

this study, we examined whether individual differences in 

habitual sleep patterns would modulate stress responses. 

Fifty-eight healthy male participants were recruited. 

Habitual sleep patterns were monitored for seven days by 

actigraphy while participants carried out their regular 

routine. Subsequently, stress reactivity was assessed in the 

laboratory through the Trier Social Stress Test. 

Cardiovascular responses and salivary cortisol were 

measured at baseline, during stress, and during recovery. 

As the primary marker of sleep quality, we computed 

average sleep efficiency ([sleep duration/time in bed] × 

100%) during the week before stress induction; this ranged 

from 64% to 96%, with a higher value indicating better 

sleep. Consistent with laboratory studies, poorer sleep 

efficiency was associated with higher stress-related 

elevation of blood pressure. This correlation persisted over 

the recovery period. Similarly, stress-induced increases in 

cortisol level were also negatively correlated with sleep 

efficiency. In contrast, no association between sleep 

efficiency and subjective stress (state anxiety) reactivity 

was found. These findings indicate that the physiological 

and neuroendocrine effects of psychosocial stress may be 

exaggerated by poor habitual sleep. Over time, this could 

represent one mechanism by which poor sleep quality 

increases the risk for cardiovascular diseases and all-cause 

mortality. 

 

Keywords: sleep, psychosocial stress, cardiovascular, HPA-

axis 

A94   Trait Empathy and facial mimicry toward goal-

irrelevant presentation of others’ emotional expressions. 

June Kang1,2, Byungjoo Ham1, 1Korea University, 2Empathy 

Research Institute 

 

According Perception-Action model, Empathy is a quite 

automatic phenomena (Preston & de Waal, 2002). 

Nevertheless, PAM also premise the allocation of certain 

amount of attentional resource to target (Preston, 2007). 

Therefore, the individual difference on empathy could be 

closely linked to the difference in the tendency to allocate 

ones limited attentional resource to environment, since 

emotional resonance toward others’ emotional state seems 

innate (Meltzoff et al., 1977). Previous studies adopted 

psychophysiological methods reported that people with 

high trait empathy show stronger resonance toward others’ 

emotional expression even though the stimuli presented 

very briefly (Dimberg & Andreasson, 2011; Dimgerg & 

Thunberg, 2012). In the real world, the attention toward 

others’ emotional expressions seems to be distracted by 

other things rather than limited by the physical property of 

those stimuli. Current study aimed to test whether empathic 

individuals still show facial mimicry toward others facial 

expression, while they are distracted by goal-relevant 

target stimuli. Individual difference of trait empathy was 

assessed with Empathic Quotient (Baron-Cohen & 

Wheelwright, 2004), and the participants were divided in 

two groups based on EQ score (High = 20, Low = 17, divided 

by mean±1SD score based on the standardization study of 

Korean version). The dynamic facial expressions of anger, 

joy, sad, and neutral surrounded by superimposed 

alphabets were presented, and the participants were 

instructed to press the buttons whether there are “X” or “N” 

among the surrounding alphabets. Facial EMG signals were 

recorded in corrugator and zygomaticus region. The 

muscle activation was calculated through relative ratio 
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from the participants’ own activation in neutral condition. 

High empathy group shown greater corrugator response 

and lower zygomaticus responses toward anger, and 

greater zygomaticus response toward joy compare to 

neutral condition. In contrast, the low empathy group 

shown only greater zygomaticus response toward joy of 

others. No performance difference was observed between 

high and low empathic groups. The result indicates that 

people with high trait empathy can process others’ 

emotional expression even under limited cognitive 

resources due to attending their own goal. The finding 

supports the PAM and shed new light on the role of 

(automatic) attention in empathy phenomena of real life 

situations. The tendency to automatically allocate attention 

to others’ emotional state might be the crucial trigger of 

empathy cascade leading to empathic concern and 

prosocial behavior. 

 

Keywords: Empathy, Perception-Action Model, Attention, 

Facial EMG 

A95   µ-opioid effects on emotion recognition 

Guro Loseth1, Selma Lie1, Marie Eikemo1,2, Bruno Laeng1, 

Vigdis Vindenes3, Siri Leknes2, 1University of Oslo, 2Oslo 

University Hospital, 3Norwegian Institute of Public Health 

 

BACKGROUND The endogenous µ-opioid receptor (MOR) 

system mediates positive responses to social rewards, and 

dampens pain and psychosocial stress. We have previously 

shown that the human MOR system promotes social 

motivation and gaze to the eye region of faces. Increased 

attention to the eyes enables more accurate assessment of 

social and emotional cues. We therefore hypothesised that 

morphine treatment would increase emotion recognition. A 

competing hypothesis is that MOR system activation with 

morphine would dampen responses to explicit negative 

expressions and promoting responses to positive ones. 

METHOD We assessed evaluation of two facial expressions 

related to pro-social and aggressive behaviour in humans, 

happiness and anger, in a preliminary double-blind 

placebo-controlled cross-over study. So far, 11 healthy 

volunteers (4 female) received a MOR system agonist 

(morphine 10 mg) or placebo per-oral on separate sessions. 

As part of a larger task protocol, the participants viewed 

200 images faces (20 males and 20 females) displaying 

explicitly angry, implicitly angry, neutral, implicitly happy 

and explicitly happy faces. Ratings of perceived anger and 

happiness were recorded for each image using visual 

analogue scales from 0 - 10, and were analysed in two 

generalized linear mixed regression models. Main factors 

were drug and facial expression. Control variables were 

session number, trial number and gender of participant and 

face stimulus. RESULTS The morphine dose was chosen to 

activate mu-opioid receptors without causing sedation or 

euphoria. Indeed, t-tests revealed no significant differences 

between drug conditions on subjective reports of drug 

effect (M>P, p=.91), feeling high (M>P, p=.47), or feeling 

good (M>P, T.test p=.89). Preliminary analyses of perceived 

anger and happiness ratings confirmed the expected 

stimulus category effects. Contrary to the main hypothesis, 

morphine did not enhance overall emotion recognition. 

Morphine significantly decreased overall ratings of 

perceived anger [F(1,2169)=32, P<0.001] but did not 

significantly affect happiness ratings. CONCLUSION While 

the results from this preliminary study point to a dampening 

effect of morphine 10 mg on perception of anger, it is too 

early to make any conclusions as to the role of MOR system 

in processing of emotional facial expressions. Results from 

recent studies investigating effects of MOR system 

manipulations on face perception have been mixed. The 

current study will be expanded to a larger sample and to 

include measures of autism spectrum traits. 

 

Keywords: Human, Opioid, Emotion recognition 

A96    Neural Correlates of Contextualized Moral Decision 

Making in Children and Adolescents 

Kimberly Lewis1, Jason Cowell1, Jean Decety1 , 1University of 

Chicago 

 

With increasing age, children’s decisions about how to 

distribute resources develop to include contextual 

information, and move away from purely equal 

distributions. This study used high density 

electroencephalography (EEG) to measure neural 

computations required when taking into account 

disadvantage/poverty and the importance of a resource 

while deciding how resources should be given. To this end, 

participants (8-16 years) were shown situations where a 

third party distributed important/necessary and 

luxury/superfluous resources between impoverished places 

and wealthy places, while EEG data was recorded. 

Subsequently, all participants were asked to decide how 

they would themselves distribute the necessary and 

superfluous resources to each of the places. The results of 

the event-related potential (ERP) analyses showed that, 

across the board, children and adolescents have a greater 

early differentiation between equal and unequal 

distributions, with the most attenuated early ERP amplitudes 

for equal distributions. More interestingly, while children 

show a general late positive potential (LPP) effect for unfair 

versus fair situations, the adolescents (13 and up) 

demonstrate only a greater LPP for unfair distributions that 

disadvantage the poor when it is a necessary resource, but 

not when it is a superfluous resource. Across ages, both 

greater LPP differentiation and higher gamma coherence 

between the two resource types in unfair situations was 

associated with the choice to give more necessary 

resources to the disadvantaged/poor places. These results 

suggest that incorporating more complexity in deciding 

how one should give to others is a result of a more 

controlled reappraisal that develops with age, and sheds 

light on the neural underpinnings of the age-related 

changes in moral decision making. 

 

Keywords: EEG, moral decision making, development 

A97   Socially driven changes in neural plasticity mediate 

behavioral flexibility in zebrafish 

Magda C. Teles1,2,3, Olinda Almeida1, Sara D. Cardoso1,2,3, 

João S. Lopes1,2, Rui F. Oliveira1,2,3 , 1ISPA-Instituto 

Universitário, Unidade de Investigação em Eco-Etologia, 

Rua Jardim do Tabaco 34, 1149-041 Lisboa, Portugal, 
2Instituto Gulbenkian de Ciência, Rua da Quinta Grande 6, 



 
52 

 

2780-156 Oeiras, Portugal, 3Champalimaud Neuroscience 

Programme, Champalimaud Center for the Unknown 

Neurosciences - 2nd floor, Av. Brasília, Doca de Pedrouços, 

1400-038 Lisboa, Portugal 

 

The ability of an animal to express the appropriate 

behavioural response depending on social context is a key 

adaptive ability in group living species. Social plasticity, the 

capacity of the same individual (same genotype) to 

generate different behavioural phenotypes can be 

achieved by different mechanisms of neural plasticity 

underlying social behaviour. The social decision-making 

network (SDMN) has been proposed as the core neuronal 

network that accommodates such behavioural plasticity. 

This network is composed by two interconnected neural 

circuits, the social behaviour network and the mesolimbic 

reward system, that are reciprocally connected. According 

to this hypothesis, the expression of social behaviour is best 

represented by the overall activation pattern of the 

network, rather than by the activity of any of its single 

individual nodes. In the current work we tested 

experimentally the SDMN network hypothesis using zebrafish 

as a model organism. For this purpose, a behavioural 

paradigm under which male zebrafish consistently express 

fighting behaviour was used to investigate the effects of 

different social contexts - winning the interaction, losing the 

interaction, or fighting an unsolved interaction (mirror 

image) to unravel the role of perception of fight outcome - 

on the activation pattern of the SDMN. A subset of nuclei of 

the SDMN was microdissected and mRNA levels of the 

immediate early genes (IEG) cfos and egr1 were measured 

as proxies of neuronal activity. Candidate genes 

associated with different mechanisms of neural plasticity 

were also quantified (synaptic plasticity: bdnf and npas4; 

neurogenesis: wnt3 and neurod; synaptic maturation: 

ngln1, ngln2) to unravel the machinery underlying social 

plasticity. Our results support the SDMN hypothesis, and 

indicate that rapid changes in the SDMN occur in response 

to acute social interactions and different social experiences 

promote distinct neurogenomic states. 

 

Keywords: Behavioural plasticity, Social decision making 

network, Neuronal states, Gene expression 

A98   Early post-natal sleep fragmentation prevents normal 

social development in male, but not female, prairie voles 

Elizabeth A.D. Hammock1, Davelle L. Cocking2, Rebecca C. 

Driessen2, Miranda M. Lim2,3, 1Florida State University, 
2Veterans Affairs Portland Health Care System, 3Oregon 

Health & Science University 

 

Consolidated sleep periods during development are critical 

for synaptic plasticity and pruning in basic brain circuits 

(such as the visual system). However, it is unknown whether 

sleep plays a role in the maturation of more complex 

circuits, such as those involved in species-typical social 

behavior. Prairie voles (Microtus ochrogaster) are a highly 

social rodent species and form lifelong pair bonds with 

other individuals, thus providing an ideal model organism to 

study the role of sleep in shaping social function. We sought 

to establish an animal model to directly investigate the 

effects of sleep on the development of neural systems 

involved in social behavior. We applied a unique method 

of chronic sleep fragmentation, which preserves total sleep 

times and is relatively stress-free, to prairie vole pups during 

a sensitive post-natal period of development. Following 

developmental sleep fragmentation, voles underwent tests 

for social behavior as juveniles, and again as adults. At 5 

weeks of age, juvenile male prairie voles showed increased 

aggression towards age-matched stranger voles, regardless 

of sleep intervention. At 11 weeks of age, adult male prairie 

voles subjected to sleep fragmentation in the post-natal 

period showed persistence of aggressive behavior towards 

juvenile voles, in contrast to non-sleep-fragmented male 

prairie voles. Furthermore, adult male prairie voles sleep-

fragmented during the post-natal period showed 

profoundly impaired pair bond formation as assessed by 

the partner preference test, and increased aggression 

toward their partners. Sleep fragmentation during post-

natal development did not significantly alter social 

behavior in female prairie voles, although an increase in 

hyperactivity was observed in both sexes. This sex-specific 

effect of sleep fragmentation on partner preference and 

aggression is reminiscent of human disorders of social 

behavior showing a male-biased prevalence, including 

autism spectrum disorders. Our data suggest that sleep 

fragmentation during the pre-weaning post-natal period 

may halt the normal developmental trajectory of social 

behaviors, contributing to the persistence of aggression 

and an inability to form pair bonds. Future studies will 

examine markers of synaptic plasticity and neuronal 

activity, oxytocin receptors, vasopressin receptors, and 

GABA interneurons. Studies utilizing this unique animal 

model will enhance our understanding of modifiable risk 

factors, such as sleep, that may contribute to atypical 

development of the brain and social behavior. 

 

Keywords: autism, social behavior, sleep, development, 

vole, synaptic plasticity, oxytocin, vasopressin, GABA 

 

A99   He likes me, he likes me not: Differences in the neural 

processing of positive and negative social feedback 

between depressed and healthy women 

 

Ashley A. Yttredahl1, Benjamin J. Sanford2, Erin McRobert2, 

Benjamin Sheler2, Brian J. Mickey2, Tiffany M. Love2, Robert 

C. Welsh2, Scott A. Langenecker3, Jon-Kar Zubieta2, David T. 

Hsu1,2, 1Stony Brook University, 2University of Michigan, 
3University of Illinois at Chicago 

 

The “need to belong” is an important evolutionary 

motivation for humans. Social rejection has been 

associated with a host of psychological and physiological 

morbidities including major depressive disorder (MDD). 

Once MDD develops, abnormal responses to social 

rejection or acceptance may reinforce symptoms and 

contribute to poor treatment outcomes. The present study 

compared neural responses to social rejection and 

acceptance in patients with MDDto a matched group of 

healthy controls. Participants were 18 medication-free 

female patients with current MDD (30 ± 10.8 years) and 19 

healthy female controls (31.4 ± 12 years). MDD patients 

were diagnosed by structured clinical interview, with an 

average score of 17 on the 17-item Hamilton Depression 

Rating Scale, and were free of antidepressant medication 
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for at least six months at the time of the study. Subjects 

rated online profiles of preferred-sex individuals with whom 

they were most likely to form a close relationship. During 

functional magnetic resonance imaging (fMRI) they were 

given feedback that they were liked or not liked by their 

highest-rated profiles. A priori regions of interest (ROIs) 

included areas within the “social pain-matrix” including the 

dorsal anterior cingulate cortex (dACC) and the anterior 

insula (AI) for rejection, and reward regions including the 

nucleus accumbens (NAcc) and amygdala. In both 

healthy controls and depressed subjects, acceptance trials 

corresponded to increased activation in the NAcc. 

Furthermore, rejection trials increased activity in the “pain-

matrix” (dACC and AI) in depressed subjects, but not in 

healthy controls. These results suggest that social feedback 

processing may extend beyond theoretical links to the 

physical pain-matrix. Furthermore, these results indicate that 

there are systematic differences in how depressed 

individuals process social feedback. Supported by K01 

MH085035 (DTH) 

 

Keywords: social feedback, social rejection, rejection 

sensitivity, depression, fMRI, imaging, social pain 

A100    The MFN as a Neural Correlate of Homophobia 

Michelle Beach1, Colleen O’Leary1, Geoffrey Potts1 , 
1University of South Florida 

 

Medial frontal negativity (MFN) has been used as an index 

of reward outcome evaluation in both active and passive 

tasks. A more negative amplitude is elicited when the 

outcome is considered to be worse than expected. Reward 

valence also influences the amplitude of the event-related 

potential (ERP) with more negative rewards eliciting a more 

negative MFN. The MFN has been used as an index of the 

perceived valence of rewards when using subjective 

rewards in the form of images on the International Affective 

Picture Scale (IAPS). In the present study, self-reported 

heterosexual males were presented with a gambling task in 

which the outcome was either an IAPS image from a group 

of pictures depicting heterosexual pornographic scenes or 

from a group depicting homosexual pornographic scenes. 

Reward expectation was violated for each outcome type 

in ten percent of the trials eliciting a medial frontal ERP. The 

difference score between the MFN in each expectation 

violation condition was used to index the perceived 

negative valence of the IAPS images by type. Subjects 

were previously administered the Modern Homophobia 

Scale toward gay men (MHS-G). When using the MHS-G 

score to index homophobia and the MFN to index 

perceived negativity of the IAPS image, we find a 

correlation where r=.38 between homophobia and 

aversion to homosexual pornographic images. These results 

show that the MFN can be used as a neural correlate of 

homophobia and that individuals with high scores on the 

MHS-G find homosexual pornographic images more 

aversive. 

 

Keywords: MFN, Homophobia, Rewar, Expectation 

Violation, ERP, EEG 

 

A101    Meditation Effect on Amygdala Response to 

Emotional Processing 

Kuan-Ling Chen1 , 1Institute of Neuroscience, National Yang 

Ming University, Taipei, Taiwan, R.O.C. 

 

Meditation training is known to improve anxiety in relation 

with better attentional skills. The conscious and non-

conscious perception of emotional faces can reliably elicit 

the amygdala reactivity, indicating state and trait anxiety, 

respectively. However, the effect of meditation on the 

amygdala reactivity to conscious and non-conscious 

emotional faces remains to be determined. In this study, we 

enrolled the meditators, who continued to practice 

meditation for more than five years and the naïve controls, 

who have no prior meditation experience, and combined 

the assessment of the State-Trait Anxiety inventory (STAI), 

the heart rate variability, the color identification task, and 

the detection task along with the measurement of 

hemodynamic responses in the amygdala to consciously 

and non-consciously perceived amygdala. Results 

indicated that the mediator group performed better 

accuracy and faster reaction time for the behavioral tasks, 

including the color identification and detection tasks, than 

did the control group even though both groups reported 

comparable STAI scores. The meditator group showed 

reduced amygdala reactivity regardless of conscious or 

non-conscious perception. The findings first provide direct 

evidence to support that meditation training could 

modulate amygdala reactivity, which, in turn, should have 

positive effect in anxiety. 

 

Keywords: meditation, amygdala reactivity, emotional 

processing 

A102    Intranasal oxytocin decreases cross-frequency 

coupling of neural oscillations 

Xiaoyue Mona Guo1, Kelsey M Graber1, Nathan J Hayes1, 

Linda C Mayes1, Helena JV Rutherford1 , 1Yale University 

 

Introduction: Recent research has suggested a role for the 

hormone oxytocin in social cognition and behavior. Using 

various experimental paradigms, administration of 

intranasal oxytocin has been shown to modulate activity in 

multiple brain regions during socio-emotional tasks; 

however, the neural mechanisms that underscore the 

changes associated with oxytocin administration are yet to 

be fully elucidated. Electroencephalography (EEG) 

provides a valuable tool to more directly measure indices 

of neuronal activity, with its tight coupling to neural 

transmission. Further, increasing interest has focused on 

cross-frequency coupling between slow-wave and fast-

wave neural oscillations, namely delta (1-3 Hz) and beta 

(13-30 Hz), and their modulation by hormone administration 

and association with affective states. Given the likely 

cortical and subcortical generators of these neural 

oscillations, this cross-frequency approach affords the 

opportunity to interrogate broader neural systems and is 

thought to reflect an interface of cognition and emotion 

(Schutter & Knyazev, 2012). The goal of this study was to 

investigate whether oxytocin administration, relative to 

placebo, modulates delta and beta oscillations and their 

coupling in a healthy sample of females. Methods: The 
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effects of 24IU of intranasal oxytocin on delta, beta, and 

delta-beta coupling were examined in a double-blind 

placebo controlled design in 23 healthy nulliparous women 

at rest. Resting state dense array EEG was recorded during 

a series of six one-minute recording periods, while 

participants sat quietly in alternating eyes-opened (EO) 

and eyes-closed (EC) rest conditions. All analyses across 

EO, EC and averaged EOEC, were performed blind to the 

nasal spray condition of each participant at each 

electrode region covering the scalp (i.e., prefrontal, frontal, 

central, parietal, temporal and occipital regions). Results: 

Across the scalp, there were no differences in raw beta and 

delta oscillations after oxytocin and placebo 

administration. However, oxytocin, relative to placebo, 

decreased delta-beta coupling across multiple brain 

regions. In particular, oxytocin administration resulted in 

decreased delta-beta correlation across all electrode sites 

relative to placebo in the EC and EOEC conditions. A similar 

trend in the decrease of delta-beta correlation as a 

function of oxytocin was seen in the EO condition, although 

no individual electrode site reached statistical significance. 

Conclusion: These findings suggest that one mechanism 

through which intranasal oxytocin may modulate brain and 

behavior is through modulation of the cross-frequency 

coupling of neural oscillations, a phenomenon that has 

been associated with specific motivational states and 

neuroendocrine patterns. The absence of any hormone-

based effects on individual delta and beta frequency 

bands suggests that the observed changes in delta-beta 

coupling may not be owing to general neural activity or 

arousal changes following administration, but rather reflect 

spectral coherence changes in underlying neurobiological 

systems. 
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A103    Title: Starved for affection? Sensitivity to soft touch 

relates to insecure attachment following early adversity. 

Sarah Moore1, Tayler Eaton1, Adam Anderson1, Richard 

Depue1, 1Cornell University 

 

Attachment styles describe adaptive patterns of 

interpersonal behavior, formed in response to experiences 

with primary caregivers in early life, but little is known about 

how individual variation in the bonding system might 

interact with experiences in the development of 

attachment. One hypothesis is that heightened social 

reward sensitivity in adverse contexts will relate to an 

anxious attachment style, characterized by hypervigilance 

to rejecting social cues and positive views of others. In 

contrast, low social reward, in combination with minimal 

positive social experiences may promote avoidant 

attachment style characterized by social deactivation, 

discomfort with intimacy, and negative views of social 

figures. This study assesses whether the relation between 

early adversity and attachment depends on sensitivity to 

rewarding soft touch, a critical stimulus for inducing 

pleasant emotional states via the endorphin-u-opiate 

system. The reward induced by soft touch is critical to the 

formation and maintenance of social bonds, as well as the 

motivation to pursue attachments. Moreover, variation in 

this system in animal models relates to attachment 

behaviors, such that greater reward sensitivity relates to 

both heightened social behavior and distress upon removal 

of attachment figures. We tested these ideas on a sample 

of undergraduate students (n = 88) who reported on early 

family adversity (Risky Families Questionnaire; Taylor et al., 

2004), attachment (Experiences in Close Relationships; 

Brennan et al., 1998), and engaged in a conditioning task in 

the laboratory. Two neutral faces were repeatedly 

presented, either paired (CS+) or unpaired (CS- [control]) 

with gentle brush strokes to the forearm on a 50% 

reinforcement schedule. Across trials, ratings of the 

pleasantness of the CS+ (on unpaired trials) and the CS- 

were obtained. Individuals were identified as “conditioners” 

if rewarding effects of brushing became associated with 

the CS+ face across 10 paired trials (i.e., if the face itself 

became more pleasant), and “non-conditioners” if the CS+ 

did not become more pleasant after repeated pairings 

relative to the CS-. Contrary to hypotheses, conditioners 

displayed significantly higher levels of attachment 

avoidance but not anxiety relative to non-conditioners. 

Further, insecure attachment patterns were predicted by 

an interaction between social reward sensitivity and early 

adversity, such that individuals who conditioned to soft 

touch had strong positive effects of early adversity on 

attachment avoidance and anxiety, whereas non-

significant effects of early adversity on insecure attachment 

were found for individuals who were not sensitive to soft 

touch. Specifically, individuals who conditioned to soft 

touch and who experienced high early adversity (+1 

standard deviation [SD] above the mean) displayed a full 

SD increase in avoidance, and .6 SD increase in anxiety, 

relative to non-conditioners who experienced equivalent 

adversity. Although limited by self-report and retrospective 

measures, these results provide preliminary evidence that 

avoidant and anxious interpersonal behavior following 

tumultuous family environments may depend on the extent 

an individual both values close connection and 

experiences simultaneous hurt when social contexts turn 

stressful and unsupportive. Avoidant bonding behavior, in 

particular, may be the preferable adaptive strategy in 

response to family risk for individuals with the most sensitive 

bonding systems. 

 

Keywords: social bonding, social reward sensitivity, 

attachment 

A104    Intergroup Threat Elicits Parietal Alpha Asymmetry 

Zachary W. Petzel1, Bettina J. Casad1, 1University of Missouri-

St. Louis 

 

Research on social identity threat shows that members of 

stigmatized groups encountering threatening environments 

experience several negative outcomes including negative 

affective appraisals, physiological threat, and increased 

anxiety (Schmader et al., 2009). Further, research has linked 

chronic experiences of prejudice and discrimination to 

poorer mental health (Williams & Mohammed, 2009). 

Research examining the neural correlates of mental health 

finds that individuals diagnosed with depression show 

parietal alpha asymmetries, or greater activation in the left 

parietal hemisphere than the right (Kentgen et al., 2000). 

Parietal alpha asymmetries are also associated with 
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emotional under-arousal (Jaworska et al., 2012) and low 

positive emotionality (Shankman & Tenke, 2005). The goal of 

the current study was to examine parietal alpha asymmetry 

in non-depressed adults in an intergroup threat paradigm 

therefore extending the examination of neural correlates 

from the stigmatized individual to a group context. A total 

of 14 adults without a diagnosis of depression or anxiety 

were included in the analysis (50% female). Participants 

took part in a group problem solving session in which they 

reviewed data and attempted to answer questions with 

other teammates. Groups included a naïve male and 

female participant along with two male confederates. In 

the threat condition, a confederate made a sexist 

comment to the female participant whereas in the control 

condition, no negative comments were made. 

Electroencephalography was recorded continuously 

throughout the experiment. All data were filtered offline 

and corrected for ocular artifacts. A Fast Fourier 

Transformation was applied to 2 second epochs to 

determine the power of the alpha frequency band (8-13 

Hz) and was then averaged for each participant. Power 

values at all sites were log transformed to reduce the 

positively skewed distribution. Hemispheric asymmetry was 

computed by subtracting transformed left alpha power 

from transformed right alpha power (P4-P3) such that 

positive values represented higher left activation and 

negative values indicated higher right activation. An 

independent-samples t-test indicated a significant 

difference in parietal alpha asymmetry between conditions 

for both female and male participants, t(12) = -2.19, p = 

.049. Those in the threat condition showed significant left 

over right activation (M = .041, SD = .132, n = 8) compared 

to controls (M = -.180, SD = .245, n = 6). Research on parietal 

alpha asymmetry is sparse. This study found that 

participants showed parietal alpha asymmetry after being 

exposed to a threatening environment, revealing right 

parietal hemisphere hypoactivity. A novel finding is the 

negative effect of sexism extended to the male participant, 

creating a toxic intergroup interaction. Results suggest that 

individuals experiencing intergroup threat show negative 

affect similar to depressed individuals and those with low 

positive emotionality (Jaworska et al., 2012; Shankman & 

Tenke, 2005). Prior research has established that threatening 

environments predict negative self-reported affect 

(Schmader et al., 2009) and the present work provides 

preliminary evidence of the neural correlates in a non-

depressed population. Like experiences of chronic 

prejudice and discrimination, long-term exposure to 

threatening environments may lead to perpetual negative 

affect and parietal alpha asymmetries similar to adults with 

depression (Kentgen et al., 2000). 
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A105    Effects of walking and social exclusion on affect and 

cognition 

Anthony G. Delli Paoli1, Alan L. Smith1, Matthew B. Pontifex1 , 
1Michigan State University 

 

Social interactions in daily life influence how people think, 

feel, and behave. Social exclusion is a form of social 

interaction where people are denied social contact or find 

themselves alone (Blackhart, Nelson, Knowles, & 

Baumeister, 2009). After being socially excluded, individuals 

demonstrate a shift away from their current affective state 

toward unpleasant affect. However, this shift does not 

extend past neutral affect, possibly because individuals 

suppress unpleasant affect (Baumeister, Twenge, & Nuss, 

2002). Evidence for suppression may be supported by 

decreases in cognitive control performance because 

suppression requires cognitive resources dependent on 

shared prefrontal cognitive systems with cognitive control 

(Ochsner, & Gross, 2005). Suppressing unpleasant reactions 

to social exclusion may contribute to decreased pro-social 

behavior, lethargy, and passivity (Twenge, Baumeister, 

DeWall, Ciarocco, & Bartels, 2007; Twenge, Catanese, & 

Baumeister, 2003). Therefore, strategies to buffer affective 

and potential cognitive consequences of social exclusion 

warrant attention. Accumulating evidence shows acute 

bouts of aerobic physical activity increase pleasant affect 

and enhance cognitive control performance, making 

physical activity an attractive potential strategy (Chang et 

al., 2012; Ekkekakis & Petruzzello, 1999; Reed & Ones, 2006). 

The purposes of this study were to assess the affective and 

cognitive consequences of social exclusion and whether 

they were buffered by engaging in 20 minutes of walking 

prior to social exclusion. Healthy college-aged females (N = 

96, Mage = 19.2 years, SD = 0.8) were randomly assigned to 

one of four experimental conditions: (a) sedentary plus 

neutral feedback, (b) sedentary plus exclusion feedback, 

(c) walking plus neutral feedback, or (d) walking plus 

exclusion feedback. Participants walked on a treadmill at 

60% of heart rate max or remained sedentary for 20 

minutes. Exclusion and neutral feedback were manipulated 

using the get acquainted paradigm (Baumeister et al., 

2005). Participants completed eight self-report measures of 

affect at various time points throughout the study (Lishner, 

Cooter, & Zald, 2008). To measure cognitive control 

performance, participants completed 1-back and 2-back 

working memory tasks at baseline and after feedback 

(Carlson, et al., 1998). Exclusion perceptions were greater in 

exclusion than neutral conditions, p < .001. A shift from 

pleasant toward neutral affect was observed for 

participants in the sedentary plus exclusion condition from 

time point one to seven, p < .001. After accounting for 

baseline measures, participants in the walking plus 

exclusion condition showed more pleasant affect by time 

point seven than participants in the sedentary plus 

exclusion condition, p < .05. The more pleasant affective 

state was comparable to the affective state of controls, p > 

.10. All participants maintained their working memory 

performance, indicating affective responses to social 

exclusion do not translate into effects on cognitive control 

in college-age students. However, walking may buffer the 

affective consequences of social exclusion to allow 

retention of an affective state comparable to control 

participants. Future research may benefit from using direct 

measures of emotion regulation combined with subjective, 

behavioral, and neurophysiological measures to gain a 

better understanding of how physical activity modulates 

the effects of social exclusion. 
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A106    Hypersocial behavior in mice with a heterozygous 

deletion of GTF2i, a gene deleted in Williams Beuren 

Syndrome and duplicated in some cases of Autism 

Spectrum Disorder 

Loren Martin1, Erica Iceberg1, Megan Rahman1, Breanna 

Lum1, Gabriel Allaf1, Taryn Leising1, 1Azusa Pacific University 

 

Williams Beuren Syndrome (WBS) is a developmental 

disorder caused by a deletion of human chromosome 

7q11.23, with symptoms including mild to moderate 

intellectual disability and hypersocial behavior. Autism 

Spectrum Disorder (ASD) is a behaviorally-defined 

collection of syndromes of known and unknown etiology 

that share a common phenotype including impairments of 

social motivation. The hypersocial behavior associated with 

WBS appears opposite to the hyposocial behavior 

observed in ASD and, interestingly, duplications of 7q11.23 

have been associated with ASD. The social phenotype of 

WBS has recently been linked to deletion of a single gene: 

GTF2i, or general transcription factor IIi (TFII-I). Duplication of 

GTF2i has also recently been associated with ASD, 

suggesting that it works in a dosage-type response in its 

effects on social behavior. In this study, we characterized 

the specific aspects of social behavior that are modulated 

by GTF2i. Specifically, we compared mice having either a 

deletion (GTF2i+/-) or duplication (GTF2i+/Dup) of GTF2i to 

wildtype (WT) littermate controls on a series of social 

behavior tasks including the social choice task, 

observations of social interactions, urine vs. water scent 

probe, and operant tests of social motivation. Results from 

tests comparing GTF2i+/- mice to WT sibling controls have 

been completed. Tests comparing GTF2i+/Dup mice to WT 

sibling controls are currently underway. In the social choice 

task, GTF2i+/- mice showed a significant preference for a 

stimulus mouse that was not observed in WT siblings. During 

a social encounter, GTF2i+/- mice spent significantly more 

time in nose-to-nose contact compared to WT siblings. 

GTF2i+/- mice also demonstrated a significantly heightened 

preference for urine over water scents compared to WT 

sibling controls. To assess social motivation, test mice were 

trained to press a lever for a social reward in the form of 15s 

access to an unfamiliar stimulus mouse. The number of lever 

presses achieved in the final trial of a testing session was 

used as an index of social motivation (breakpoint). GTF2i+/- 

mice demonstrated significantly higher breakpoints than WT 

siblings. The mice were then tested in an operant task 

involving a choice between food and social rewards. The 

percentage of total lever presses that were made for a 

social reward was significantly higher for the GTF2i+/- mice. 

Overall, results from the tests on GTF2i deletion mice support 

a role for this gene in the hypersocial phenotype of WBS. 

GTF2i+/- mice consistently demonstrated increased social 

behavior across multiple testing paradigms. Opposite results 

from the testing of GTF2i duplication mice will support a role 

for this gene in the hyposocial phenotype of ASD and help 

establish GTF2i as a modulator of social behavior. 
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A107    Expectations of social pain and pleasure are 

reflected in brain structure 

 

Bonni Crawford1, Nils Muhlert1, Geoff Macdonald2, Andrew 

D. Lawrence1, 1Cardiff University, Cardiff, UK, 2University of 

Toronto, Ontario, Canada 

 

Expectations of reward and punishment are pivotal in 

motivating approach and avoidance behaviour. 

Investigating expectations of social punishment and reward 

- including their neural correlates - may therefore be useful 

for understanding social behaviour. We have developed a 

self-report measure of expectations of social reward and 

punishment. This measure, the modified Social Threat and 

Reward Scales (mSTARS), is a 10-item inventory examining 

the extent to which participants expect to experience 

social reward and social punishment during an imminent 

social encounter with previously unknown individuals. Data 

from 848 participants demonstrate that the mSTARS has a 

clear two-factor structure and excellent psychometric 

properties. Regional grey matter volume (GMvol) of 100 

healthy participants (26 males; mean age 24.3, range 18-54 

years) was assessed using voxel-based morphometry (VBM). 

High-contrast T1-weighted anatomical images were 

acquired using a 3 Tesla MRI scanner. These were analysed 

using SPM12. Tissue segmentations were carried out using 

unified segmentation; modulated normalised grey matter 

maps were created using the diffeomorphic anatomical 

registration through exponentiated lie-algebra (DARTEL) 

registration method. To correct for multiple comparisons 

across the whole brain, nonstationary cluster extent 

correction was implemented. This procedure adjusts the 

sensitivity of the test in accordance with image smoothness 

by means of a nonstationary permutation test. Age, gender 

and total brain volumes were accounted for. Higher 

expectancies of social reward were associated with 

greater GMvol in left dorsomedial prefrontal cortex 

(dmPFC). This might reflect greater propensity to engage in 

savouring - a form of cognitive rumination, by which 

individuals can up-regulate the emotional impact of 

positive events. Savouring has previously been found to 

engage the dmPFC. Higher social threat expectancies 

were associated with greater GMvol in brain regions 

involved in social attention and perception, including the 

right posterior middle temporal gyrus (pMTG). This may 

reflect attentional bias and hypervigilance directed 

towards potential social threat signals in the environment. 

Lower expectancies of social threat were associated with 

greater GMvol in brain regions implicated in emotion 

regulation, particularly right ventromedial PFC (vmPFC). 

Previous findings suggest that this region may function as a 

hub that modulates negative affective responses 

(perceived fear and aversiveness) across a broad range of 

paradigms. Our results suggest that the minimisation social 

threat expectancies - and/or the maintenance low threat 

expectancies - may be implemented in the brain in a 

similar manner to the reduction of fear or negative affect in 

other emotion regulation scenarios. Together, our findings 

indicate that, at the macrostructural brain level, individual 

differences in social pain and pleasure expectancies are 

most prominently associated with individual differences in 

brain regions involved in emotion regulation. GMvol is 

influenced by both genetic and environmental factors and, 
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as with any cross-sectional, correlational study, we cannot 

determine whether the co-variations reported here 

describe causal links between brain structure and social 

expectancies. Nevertheless, our study may have 

implications for understanding the brain structural 

dispositions to mood disorder risk, including social anxiety 

and social anhedonia. 

Keywords: expectancies; emotion regulation; brain 

structure 

A108    Acute Effects of Alcohol on University Students, 

Considering the Executive Function Fractioning  

Cláudia Mármora1, Mayara Mata1, Juliane Alvarez1, Carlos 

Mourão Junior1, 1Federal University of Juiz de Fora 

 

Introduction: Alcohol use is more common among young 

and it`s a substance capable of causing effects on 

cognitive abilities such as executive functions (EF). Thus, 

knowledge of the acute effects of this substance on the 

constructs of EF is necessary to profile the cognitive 

functioning, which may ultimately be affected by the use 

of this substance. Objective: To investigate the acute 

effects of alcohol on performance of six elected constructs 

of executive functions in university students of Juiz de Fora, 

MG, Brazil who are occasional users. Methods: 45 male 

subjects, aged between 18 and 30 years who were tested 

to characterize the sample using the Self Report 

Questionnaire (SRQ 20) and Smoking and Substance 

Involvement Screening Test (ASSIST). After then were 

randomly allocated into three groups of 15 participants: 

one group whose alcohol dose was 0.6 g / kg; another 

group whose dose was 1.0 g / kg; and the placebo group; 

all of it was added to 300 ml of chilled alcohol free beer 

(Brahma® 0.0%). The specific tests to evaluate the 

constructs of EF were performed near the peak absorption 

of alcohol, about 40 minutes after ingestion (Random 

Number Generation, Dual Task, Behavioural Assessment of 

the Dysexecutive Syndrome, Verbal Fluency). Results: There 

were differences between groups in the extent of post-

breathalyzer test (Intoximeters Inc.®, Alco-Sensor IV) and 

the three groups were different. There was no significant 

difference between the results obtained in the other tests. 

Discussion: These findings corroborate previous studies with 

administration of alcohol in human subjects in which no 

acute effects of consuming alcohol on the constructs of EF 

were found. Conclusion: The present study was pioneer in 

Brazil in the proposed framework. Further studies are 

needed with larger numbers of participants, of both sexes, 

to define the appropriate dose of alcohol to reproduce this 

results in experimental studies at the laboratory. 

 

Keywords: Ethanol, Executive Function, Neurosciences, 
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A109    Music and Risk-Taking: Does Sexual Content Have 

an Effect on Women’s Decisions to Drink? 

Rebecca Polk1 , Thomas James1, Anastasia Nikoulina1, Peter 

Finn1, 1Indiana University 

 

Music has been shown to affect people’s decisions to take 

risks. While previous studies provide substantial evidence for 

associations between sexual behavior and alcohol use, 

research has not explored this association in music; does 

sexual lyrical content increase desire and risk-taking for 

alcohol? The current study investigates this question by 

analyzing females’ endorsement rates for risky alcohol and 

food decisions while listening to sexual music, control 

(nonsexual) music, or no music. Participants provided a list 

of their favorite party/go-out songs and study/stay-in songs 

to ensure familiarity with lyrical content. Songs were later 

coded for sexual content in the following categories: 

romantic sexual content, casual sexual content, derogatory 

sexual content, and body/appearance sexual content. The 

presence of sexual content in music was hypothesized to 

increase the amount of risks taken for alcohol - but not food 

- decisions. Participants who provided more sexual songs as 

their favorite were also hypothesized to make riskier overall 

decisions than participants who listed fewer sexual songs as 

their favorite. It was found that listening to sexual music 

resulted in significantly more risky decisions in all conditions 

when compared to control music or silent blocks, with an 

especially strong effect in the derogatory sexual category. 

There was a moderate correlation between total number of 

sex songs listed as favorite and the sum of risky decisions 

endorsed, but no significant correlations between number 

of sexual songs and scores on the Alcohol Use Disorder 

Identification Test (AUDIT). These results indicate sexual 

content in music can induce risky behavior, but that the 

sex-alcohol association is not a significant factor. 

 

Keywords: Risky decision making, music, alcohol, sexual 
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A110    Parasympathetic activity, inhibitory control, and 

stress: High frequency heart rate variability predicts 

performance on the stop signal task 

Erik L. Knight1, Leslie Roos1, Kate G. Beauchamp1, Elliot T. 

Berkman1, Philip A. Fisher1 , 1University of Oregon 

 

Parasympathetic nervous system (PNS) activity has been 

linked to executive function and self-regulation, generally 

indicating that increased PNS activity predicts increased 

emotional and executive control. But measures of PNS 

functioning like heart rate variability have not been directly 

linked to cognitive-behavioral indices of self-regulation, like 

performance on the stop signal task (SST). Additionally, 

stress is known to disrupt self-regulation and alter 

physiological functioning, but these components have not 

been experimentally studied together. We investigated 

baseline and reactive PNS activity in its relation to 

performance on the SST. Undergraduate participants’ (n = 

87) baseline cardiovascular physiology was recorded prior 

to completing two blocks of the SST. Participants then were 

exposed to a well-validated laboratory stressor, the Trier 

Social Stress Task, before completing two additional blocks 

of the SST. Results indicate that high baseline vagal tone as 

indexed by high frequency heart rate variability predicts 

increased performance on baseline SST, suggesting that 

parasympathetic functioning relates directly to cognitive-

behavioral self-control. PNS reactivity to the stressor 

predicted changes on SST performance, indicating that 

PNS withdrawal due to social stress relates to reduced self-

regulation. This work suggests the PNS directly corresponds 

to cognitive-behavioral self-regulation as measured by a 
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simple laboratory task. Future work may utilize this simple 

paradigm to explore further psychophysiological aspects of 

self-regulation. 

 

Keywords: self-regulation; psychophysiology; stress 

A111     Intranasal vasopressin enhances interest in infant 

stimuli in male marmoset monkeys 

Sarah B. Carp1, Jack H. Taylor1, Jeffrey A. French1 , 
1University of Nebraska at Omaha 

 

Despite the high cost, parental care has evolved in 

environments in which it enhances infant survival. Some 

species, including marmosets (Callithrix jacchus), have a 

cooperative breeding social system in which fathers and 

older offspring participate in caring for infants. This system 

allows for both reduced energetic effort on the part of the 

mother and increased experience for alloparents. There is 

growing evidence that parental behavior is influenced by 

the neurohypophyseal hormones oxytocin (OT) and 

arginine vasopressin (AVP). The goal of this study was to 

determine the role of neuropeptides in facilitating parental 

behavior in both a standardized experimental setting and a 

naturalistic home-cage environment. Additionally, this study 

investigated whether previous experience with infants 

(either as a parent or alloparent) would influence 

responsiveness to infant stimuli and offspring care in their 

home-environment. In this study, marmosets (n=10) were 

exposed to a T-maze containing infant and novel control 

stimuli 20 minutes after they were administered one of four 

intranasal treatments (AVP, one of two OT agonists [Leu8-

OT; Pro8-OT], or saline). Marmosets were returned to their 

home-environment upon completion of the T-maze task; 

social behavior and offspring care were measured. Male, 

but not female, marmosets treated with AVP spent 

significantly longer in the proximity zone of the infant 

stimulus compared to when males were treated with saline. 

Furthermore, male and female marmosets with previous 

offspring-care experience investigated the infant stimulus 

more quickly and spent more time in proximity to their 

family members upon reunion than marmosets that had no 

previous experience. These findings suggest that intranasal 

AVP enhances infant responsiveness/interest in male 

marmosets. Additionally, previous offspring-care experience 

appears to facilitate responses to infant stimuli and 

engagement in interactions with family members, 

suggesting that social history may be an important factor in 

the expression of social behavior. 
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A112    Aversive and appetitive sweet taste: effects of µ-

opioid stimulation and blockade 

Marie Eikemo1,2, Johannes Gjerstad1, Frode Willoch1, Siri 

Leknes1,2, 1University of Oslo, Norway, 2Oslo University 

Hospital 

 

The opioid receptor (OR) system is central to social and 

food reward in rodents. OR blockade also decreases liking 

of high-sucrose and high-fat foods in humans. Sweet liking 

phenotype, an individual difference measure of sucrose 

preference has been proposed as a behavioral measure of 

OR system sensitivity in humans, yet how OR drugs 

modulate sucrose preference is unclear. Since people 

sometimes find very high-calorie foods unpalatable, we 

asked whether the human MOR system would modulate 

sucrose preference depending on prior sucrose preference. 

We tested healthy men using a double-blind, 3-way 

psychopharmacological cross-over design. Fourty-nine men 

received a MOR agonist (morphine 10mg), OR antagonist 

(naltrexone 50mg) and placebo pills before completing a 

validated sweet taste task in which sucrose/water solutions 

were rated on sweetness and pleasantness (on a VAS scale 

from -5 to +5). In the placebo condition, 23 participants 

rated the sweetest drinks as most pleasant (sweet likers, 

1.2±2.1(mean±SD)) and 26 rated the sweetest drinks as 

aversive (sweet dislikers, -3.3±1.3). As predicted, linear 

mixed models (LMM) analyses showed no effects of drug 

on sweetness intensity but a significant drug*drink 

interaction for sweetness pleasantness. MOR stimulation 

increased and antagonism decreased preference for high 

sucrose drinks. Analysis of drug*phenotype interactions 

(using change from placebo ratings to avoid circularity) 

revealed no significant differences in how MOR drugs 

affected pleasantness of the sweetest drink for likers and 

dislikers (F(1,91)=2.26, p=0.14). The results are consistent with 

MOR system promotion of high-calorie preference across 

phenotype groups. 
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A113    Effortful control relates to intrinsic functional 

connectivity in dlPFC and dACC 

Nhi Thai1, Bradley Taber-Thomas1, Mirella Maggi1, Koraly 

Perez-Edgar1, Pamela Cole1 , 1The Pennsylvania State 

University 

 

Effortful control, as measured through self-reports 

developed by Rothbart and colleagues (2001), has been 

studied in relation to many important developmental 

achievements. For example, effortful control is positively 

related to success in school, higher levels of empathy and 

prosocial behaviors, greater ability to resolve conflict, and 

lowered risk for pathologies such as conduct disorder, 

substance abuse and antisocial behavior (Ellis et al., 2004; 

Rothbart et al., 1994). During adolescence, the structure 

and activity of the anterior cingulate has been found to 

correlate with self-reports of effortful control (Posner et al., 

2007). Resting state, or task-free analysis of intrinsic 

functional connectivity (iFC), may help elucidate broader 

neural architectures that support effortful control in 

children. iFC in executive control and salience networks has 

been associated with emotional functioning (e.g., 

internalizing and externalizing problems), as well as with 

behavioral traits (e.g., empathy) (Vaidya & Gordon, 2013). 

iFC continues during sleep and does not require active 

cognitive processes (Fukunaga et al., 2006). The current 

study investigates links between children’s intrinsic 

functional connectivity and the temperamental trait of 

effortful control. 16 children (9M) ages 6-10 years (MAge = 

8.35 SDAge = 1.37) provided resting state data during sleep. 

A voxelwise measure of global iFC was obtained for each 

participant by computing the average connectivity of 

each voxel with all other voxels in the brain. These maps 
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were then entered into a whole-brain regression analysis to 

reveal regions where effortful control related to global iFC 

(cluster corrected p FDR < 0.05, with voxelwise p < 0.005). 

Effortful control was positively related to global iFC in left 

dlPFC and dACC. These findings are consistent with the 

extant literature on iFC relating to executive functions. 

Posner and Fan (2008) have identified an executive 

network, consisting of the anterior cingulate and prefrontal 

cortex, which is involved in resolving conflict among 

response tendencies. Other research has supported the 

cognitive role of the ACC in processing errors and conflict 

(Kerns et al., 2004; Menon et al., 2001). Effortful control, in 

turn, facilitates error and conflict monitoring. Intrinsic 

connectivity involving dlPFC has been associated with 

executive attention (Posner & Rothbart, 2009). Taken 

together, we found support for individual differences in 

intrinsic connectivity involving dlPFC and dACC to be 

associated with effortful control, implicating that effortful 

control engages both the central executive (anchored by 

dlPFC) and salience (anchored by dACC) networks. 

 

Keywords: intrinsic connectivity network, resting state, 
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A114    Seeing or knowing: dissociating bottom-up and top-

down predictions of others’ tactile action outcomes. 

Toby Nicholson1, Matthew Hudson1, Linda Solbrig1, Steven 

Tipper2, Patric Bach1 , 1Plymouth University, Devon, UK, 
2University of York, UK 

 

There is ample evidence that observers, at least in part, use 

their own tactile systems to predict the tactile outcome of 

other people’s actions. Here, we test whether these effects 

are better accounted for by top-down simulation 

mechanisms or bottom-up mechanisms that predict the 

tactile action outcomes from the visual input. Participants 

had to detect tactile stimulation while watching others 

reach for objects or into empty space while the point of 

contact (or no contact) was either visible or hidden behind 

an occluder. Anticipation of hand-object contact indeed 

affected the observers’ tactile processes, but differed 

depending on whether contact information was provided 

bottom up for visible actions, or had to be inferred when 

they were occluded. Directly observing hand-object 

contact led to changes in response threshold, reflected by 

a tendency to report stimulation on one’s finger even when 

there was none. In contrast, inferred contact affected 

tactile sensitivity, such that participants were better able to 

report whether or not stimulation occurred on their own 

fingers. These results suggest that predictions of tactile 

action outcomes differ depending on whether contact is 

directly observed or merely anticipated. They reveal that 

tactile effects during action observation do not reflect top-

down simulations of other people’s bodies; instead they 

emerge from bottom-up prediction mechanisms for the 

control of one’s own actions that are mistakenly applied to 

others. 

 

Keywords: Social Perception, Predictive Coding, 
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A115    An ERP Investigation of Status-based Evaluations 

Indexed by P3 Amplitude in Response to Varying Levels of 

Financial and Moral Status 

Ivo Gyurovski1, Carlos Cardenas-Iniguez1, Jasmin Cloutier1 , 
1University of Chicago 

 

Status-based hierarchies guide social organization. Such 

hierarchies are characterized by asymmetries in social 

status, where high status is linked to higher importance, 

recognition and prestige (Fiske 2010; Magee & Galinsky, 

2008), although this may depend on the dimension along 

which status is perceived (Cloutier & Gyurovski, 2014; 

Cloutier & Gyurovski, 2013). These findings suggests that, at 

least in some contexts, higher status may not necessarily 

lead to positive evaluations from conspecifics. In fact, 

supporting previous behavioral evidence (Fiske et al., 2002; 

Ribstein, 2009), lower financial status individuals may be 

evaluated more positively than higher financial status 

targets. The amplitude of the P3 ERP component has been 

found to vary with the perception of positive and negative 

personality traits (Cacioppo et al., 1994) demonstrating this 

ERP component’s importance for the social perception and 

evaluation of conspecifics (Ito & Cacioppo, 2000). The 

current project aims to examine this component’s 

amplitude in response to the presentation of targets of 

varying moral and financial status. The study was designed 

to investigate the impact of distinct levels (Low and High) 

and dimensions (Moral and Financial) of social status by 

simply pairing faces with status labels and examining the 

neural activation, as indicated by P3 amplitude, in response 

to these targets using a previously established experimental 

procedure (Cloutier & Gyurovski, 2013; Cloutier & Gyurovski, 

2014; Cloutier et al., 2013). We trained 29 (4 excluded due 

to excessive noise) participants to associate 20 white male 

faces with one of four conditions (5 faces in each: high 

moral, low moral, high financial, low financial). Post training 

EEG data were collected. Targets were presented one at a 

time for a total of 30 times each. Participants were asked to 

form impressions of the individuals, and indicate target 

status. Time course analysis was performed on the wave 

forms, including the following components of interest (N1, 

P1, N2, P2, and P3). The data produced an interaction 

between status level and dimension in later components of 

interest (P3) such that greater positivity was observed in 

response to High Financial and Low Moral status versus Low 

Financial and High Moral status. These findings are 

discussed in the context of the neural correlates of the 

influence of social status on person perception (Cloutier & 

Gyurovski, 2014; Cloutier & Gyurovski, 2013). 
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A116    Effects of the oxytocin agonist, carbetocin, on 

sickness behaviours and immune responses in male mice 

 

Julie DeLeemans1, Klaus-Peter Ossenkopp1, Christine Tenk2, 

Martin Kavaliers1, 1Western University, 2Brescia University 

College 

 

The nonapeptide, Oxytocin (OT), is implicated in the 

modulation of reproductive functions and social 

behaviours, and has also been shown to influence stress 
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response and immune system function. The present study 

investigated effects of the OT agonist, carbetocin, on 

behavioural responses and pro-inflammatory cytokine 

function associated with sickness behaviour in adult male 

CD-1 mice. To evaluate whether OT is involved in the onset 

of an immune response and expression of sickness 

behaviours, adult male mice received either a low 

(10mg/kg) or high (20mg/kg) intraperitoneal injection of 

carbetocin, followed 15 minutes later by either saline 

vehicle or 75mcg/kg lipopolysaccharide (LPS), a bacterial 

endotoxin mimetic, to initiate an immune response. Mice 

were then tested for 30 minutes in a Dark-Light paradigm to 

assess locomotor and anxiety related behaviours. Following 

behavioural testing, animals were euthanized and blood 

samples were collected for later measurement of Tumor 

Necrosis Factor Alpha. Mice displayed sickness-like 

behaviours as shown by reduced locomotor activity and 

increased anxiety, indicated by increased time spent in the 

dark chamber, along with reduced number of Dark-Light 

transitions. The behavioural data showed that OT did not 

attenuate sickness behaviours in mice treated with LPS. 

However, in mice treated with carbetocin and then saline, 

anxiety-like behavior was attenuated and exploratory 

locomotor activity was augmented, which is consistent with 

previous studies showing that OT has anxiolytic effects. 

These results suggest that in male mice carbetocin does not 

suppress acute phase anxiety and locomotor related 

sickness behaviours, with immune measures pending. 
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A117    Automated Tracking of Prairie Voles in Seminatural 

Enclosures 

Gerard Wallace1, Marija Gorinshteyn1, Rachel Sheely1, Mike 

Viacheslavov1, Steve Phelps1 , 1The University of Texas 

 

Rodents are powerful models for social neuroscience. 

Although lab studies can identify and manipulate the 

neural system underpinning social behavior, they are less 

able to reveal how these neural systems shape the 

complexity of behavior in the natural word. Lab studies also 

provide limited insight into the joint evolution of neural 

systems and social behavior because they do not allow 

meaningful estimates of the fitness consequences of social 

interactions. Field studies are valuable for understanding 

the natural history and fitness consequences of social 

behavior; however the secretive nature of rodents limits 

their use. We have found that even relatively coarse 

measures, like daily measures of position measured by 

manual radio-telemetry, provide insights into social 

behavior in the wild and into its neural substrates. Among 

socially monogamous prairie voles, for example, sexual 

fidelity is related to patterns of space use, which in turn is 

associated with the function of the hippocampus and 

retrosplenial cortex. These manual tracking methods, 

however, have low temporal resolution and are unable 

detect individual social interactions or other behavioral 

details. To overcome this limitation, we developed a novel 

method for the automated telemetry of animal position 

which should provide estimates of animal position every 10 

seconds. Here we describe a system of 32 antennae 

distributed over an 80 x 60 m enclosure. Using Orion radio 

receivers (Sigma Eight) and radio-transmitters affixed to 

rodent collars (Wildlife Materials), we took 1900 measures of 

received signal strength (RSS) across an evenly spaced grid. 

We found that the average antenna range was 59 ± 8 m, 

and the average antenna receptive field was 3354 ± 390 

m2. We find that RSS decayed approximately exponentially 

with distance, and at any point in our outdoor space up to 

14 antennae could be used to estimate the received signal 

strength and hence position. Our data suggest this system is 

well equipped to perform automated telemetry of up to 50 

animals living under natural conditions. However, we also 

found substantial non-linearity in the relationship between 

RSS and the position of radio-transmitters, reflecting 

technical details of the system’s implementation. To deal 

with this non-linearity, we trained neural network models to 

predict known locations of radio-transmitters using the 

Python package PyBrain, and compared the accuracy of 

these predictions to untrained validation data. Lastly, we 

radio-collared 24 male and 24 female prairie voles and 

released within this mapped enclosure. We are currently 

using our automated telemetry system to examine the 

relationship between retrosplenial cortex function and the 

socio-spatial behavior of animals in the field. We believe 

this method holds promise to provide fundamental new 

insights into our understanding of the social brain and its 

relationship to natural behaviors. 
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A118     Disrupted structural connectivity in the 

temporoparietal junction area in association with theory of 

mind(ToM) in first-episode psychosis. 

Sung Nyun Kim1, Tae Young Lee2, Myong-wuk chon1,2, Jun 

Soo Kwon1,2, 1Seoul National University Hospital, Seoul, 

Korea, 2Institute of Human Behavioral Medicine, SNU-MRC, 

Seoul, Korea 

 

Objective: Decreased performance in theory of mind, the 

ability to attribute mental states to oneself and others, is 

considered as the core pathology in patients with 

schizophrenia. Recent evidence suggests that the temporo-

parietal junction (TPJ), medial prefrontal cortex, and the 

temporal pole have a special role in social cognition. 

However, relationship between theory of mind, cortical 

thickness and structural connectivity in the TPJ has not been 

fully understood. Method: This study included 34 first-

episode psychosis (FEP) patients and 34 age and gender-

matched healthy controls (HCs). False-belief, story task, Trail 

making test, Boston qualitative scoring system for the Rey-

Osterrieth complex figure, and verbal fluency test were 

employed to assess theory of mind performance and 

neurocognitive functioning, respectively. For investigate the 

white matter (WM) connectivity, the seed regions of interest 

was given in the TPJ mask image (annotation file) via 

previous studies, and the edge of region of interest was 

expanded by 1 voxel. From this seed of TPJ area, a seed-to-

whole brain analysis was performed. Differences in cortical 

thickness and fractional anisotropy(FA) in the WM 

connectivity between the two groups were assessed. 

Further structural equation modeling analysis examined the 

relationship between measures of false-belief, story task 

and neurocognitive functioning scales with the cortical 
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thickness and FA value.. Results: Patients with FEP showed 

lower scores of false-belief, story task and neurocognitive 

functioning scale (attention, executive function and verbal 

fluency) than HCs. Cortical thickness and FA in the left TPJ 

were decreased significantly compared with HCs and the 

right TPJ also showed the decrease in the thickness and the 

FA, albeit only in the trend level(cortical thickness p = 0.08, 

FA p = 0.069). The scores of story task were positively 

correlated with the right TPJ thickness and the FA value. 

Structural equation modeling result showed that white 

matter connectivity, but not cortical thickness in the right 

TPJ is the only predictor for theory of mind functioning in 

FEP. Conclusion: Our results suggest that the white matter 

connectivity network including the right temporo-parietal 

junction affects social cognitive function, and the influence 

is not affected by neurocognitive function. 

 

Keywords: first-episode psychosis, theory of mind, social 

functioningtemporoparietal junction, cortical thickness. 
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A119    Natural selection shapes the regulatory elements of 

pair-bonding and sexual fidelity. 

Alejandro Berrio1, Mariam Okhovat1, Steve Phelps1 , 
1University of Texas at Austin 

 

Adaptive innovation occurs at both coding and regulatory 

elements of genes that govern morphological and 

physiological traits. Several cases of adaptive regulatory 

mutations have been documented recently. However, few 

studies have found genetic changes associated with cis-

regulatory elements of genes that affect cognition and 

behavior. We hypothesized that selective pressures have 

shaped the evolution of regulatory elements that influence 

mating systems in the New World voles. To test this 

hypothesis, we used candidate-gene and genome-wide 

approaches for studying regulatory variation at the 

population and species level. First, we reconstruct the 

phylogenetic history of New World voles with well 

characterized mating systems by amplifying and 

sequencing three neutral genes (LCAT, b-fibrinogen and 

AP5), as well as ~8Mb of sequence at the avpr1a locus in 32 

wild-caught and 40 lab-reared individuals. This gene is 

known to be critical for male pair-bonding and sexual 

fidelity. The resulting phylogenetic tree shows that 

monogamy is a derived trait that evolved once in New 

World voles. Then, we tested for natural selection acting at 

non-coding sequences neighboring the avpr1a locus. We 

discovered putative regulatory DNA elements at the 5’ 

region of the avpr1a locus exhibiting accelerated evolution 

or positive selection in the common ancestor of 

monogamous voles, and an intronic sequence showing 

strong signatures of balancing selection, these elements 

include SNPs associated with high restrosplenial V1aR 

expression. In addition, we characterized the function of 

these putative regulatory elements using ChIP-seq/qPCR. 

Together, these data demonstrate how innovation at cis-

regulatory elements can drive adaptive evolution of gene 

expression and behavioral traits. 

 

Keywords: Evolution, Natural Selection, Voles, sexual fidelity, 
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A120    A model for capturing the relationship between 

arousal & valence in subjective report 

Alison Mattek1, George Wolford1, Paul Whalen1 , 
1Dartmouth College 

 

Subjective ratings of valence and arousal have proven to 

be two critical measurements of emotional experience. 

Previously established frameworks of emotion have 

influenced how these variables are studied, but have not 

agreed on how to explain the observed structure in these 

dimensions as they are reported. Some frameworks have 

emphasized that valence and arousal are independent, 

although subjective report often shows these variables can 

be highly correlated. Alternative approaches have 

emphasized the independence of positivity and negativity 

within a bivariate representation of valence, but subjective 

report reveals these variables are often highly inversely 

correlated. Here, we offer a framework that predicts when, 

and thus, where in affective space these dimensions co-

vary or vary independently, derived from ratings of 

emotional faces, vocalizations, music, images, sentences, 

and words. First, we quantify robust constraints showing that 

(1) ratings of bipolar valence and arousal are bounded by 

an absolute value function; and (2) ratings of unipolar 

positivity and unipolar negativity conform to a reciprocal fit, 

such that unipolar positive and negative ratings cannot 

reliably capture the arousal dimension. We reconcile these 

findings within a triangular affective space, anchored by 

three categories (i.e., positive, negative, no emotion). The 

basis of this space is a bipolar valence dimension that 

intersects at the high end of the arousal dimension and 

decreases in range down to a single point at the low end of 

the arousal dimension. We propose a parameter-free 

model that predicts this triangular envelope, accounting for 

over 90% of the variance in reported affect. 

 

Keywords: affect; valence; arousal; emotion; subjective 

report 

A121    Behavioral effects of prenatal oxytocin manipulation 

in mice 

Travis V. Miller1, Steven Tamborski1, Heather K. Caldwell1 , 
1Kent State University, Kent OH 

 

Male oxytocin knockout (Oxt-/-) mice have increased 

intermale aggression when born to Oxt-/- dams, but not 

when born to heterozygous (Oxt+/-) dams. Moreover, 

oxytocin receptor knockout (Oxtr-/-) mice also have 

increased intermale aggression, whereas mice with a 

conditional oxytocin receptor knockout (OxtrFB/FB), in 

which the gene is not excised until approximately three 

weeks postnatal, show normal levels of intermale 

aggression. These observations have led us to hypothesize 

that oxytocin during fetal development acts to organize 

the neural circuitry that underlies aggressive behavior. 

Based on previous work in which we mapped the 

developing oxytocin system, we hypothesize that blocking 

oxytocin’s ability to bind to the oxytocin receptor at 

embryonic day (ED) 14 and/or ED16 will result in increases in 

intermale aggression in adulthood. To test this hypothesis, 

we injected an oxytocin receptor antagonist (OTA) into the 

lateral ventricles of fetal C57/BL6 mice at ED14 and ED16; 
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after birth, and upon reaching adulthood, these mice 

underwent three resident-intruder tests 1 day apart to test 

for aggressive behavior. Our preliminary results suggest that 

that treatment with an OTA can affect adult aggressive 

behavior. 

 

Keywords: oxytocin, development, aggression 

A122    Emotional Contagion as an index for positive 

emotional responses: mapping the minds-eye in linking 

specific brain regions and empathy in Williams Syndrome 

Patricia Fillet1, Rowena Ng1, Casey O‘Loughlin1, Michelle 

Dewitt1, Philip Lai1,2,3, Anna Järvinen1, Tim Brown3, Ursula 

Bellugi1, Carol Comfort4 , 11. The Salk Institute for Biological 

Studies, La Jolla, California, 22. San Diego State University, 

San Diego, California, 33. University of California San Diego, 

La Jolla, California, 4California State University Long Beach, 

Long Beach, California 

 

Williams syndrome (WS) is a rare neurogenetic disorder 

caused by a hemizygous deletion on chromosome 7q11.23 

(Korenberg et al., 2009). Individuals with WS are known for 

their unique social phenotype including disinhibited 

approach to strangers, empathetic sensitivities, and 

profound and insightful use of social language, which 

contrasts sharply with their cognitive deficits, such as visual-

spatial reasoning, verbal reasoning, and basic perspective-

taking (Bellugi et al., 2000; Doyle et al., 2004, Järvinen, et al., 

2013). Individuals with WS often struggle to pass false belief 

tests during which they comforted strangers who appeared 

distressed or physically injured notably more often than did 

typically developing (TD) peers (Tager-Flusberg & Sullivan, 

1999), leading researchers to postulate that social-affective 

skills may be more preserved within those with WS than in 

controls (Tager-Flusberg & Sullivan, 2000). Moreover, 

researchers hypothesize that individuals with WS are biased 

towards positive affect, thus augmenting their attention 

and sensitivity to stimuli with the corresponding valence 

(Frigerio et al., 2006). At present, however, to our 

knowledge, there are no conclusive data indicating 

whether or not empathic behaviors among individuals with 

WS are also biased towards positive emotions. In the current 

investigation, we examined empathic behaviors of adults 

with WS and TD comparison participants through the use of 

two behavioral questionnaires (the Emotional Contagion 

Questionnaire [ECQ] and the Salk Institute Sociability 

Questionnaire [SISQ]) and sought to identify neurobiological 

correlates within the limbic network. The ECQ and SISQ best 

capture the positive emotional index that taps into aspects 

of the reported empathic sensitivities in WS. The SISQ is 

designed to gauge specific aspects of sociality: empathic 

and approach behaviors while the ECQ assesses the 

consistency of five basic emotions - happiness, love, fear, 

anger, and sadness (Doherty, 1997). In addition to 

questionnaires, we used imaging tools, i.e., functional 

magnetic resonance imaging and diffusion tensor imaging, 

to map the neural and brain region of networks associated 

with increased susceptibility to positive affectivity. 

Consistent with prior investigations, behavioral results 

indicate adults with WS display more empathetic gestures 

and responsiveness to others’ positive emotions. 

Importantly, ROI analyses of the functional and structural 

integrity of the anterior insular cortex and amygdala, which 

are known to underlie the positive emotional bias, indicate 

that the aberration of the substrates dedicated to social-

emotion processing defines the unique social behavioral 

profile of WS individuals (Meyer-Lindenberg, et al., 2012). 

Therefore, our efforts to link these neural substrates to the 

prosocial tendencies (e.g., empathy) in WS contribute 

significantly to the extant literature providing insight into the 

genotype and pheyotype of WS. Reviewed collectively 

with other measures, the ECQ highlights that relative to TD 

individuals, those with WS are atypically hypervigilant to 

empathic/afferent responsive to positive emotions that are 

subserved by anomalous limbic structures. 

 

Keywords: Williams syndrome, empathic response, neural 
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A123    Rapid Changes in Brain Gene Expression Following 

Ascent in a Social Hierarchy 

Caitlin M Williamson1, Russell D Romeo2, James P Curley1 , 
1Columbia University, 2Barnard College 

 

Investigating the complexity of both social dynamics and 

the underlying neural mechanisms of social behavior 

requires experimental strategies that can address both 

elements. We investigate the social relationships of groups 

of adult outbred CD1 male mice (n=12) living in a large, 

complex vivarium. The aggressive (fighting, chasing, 

mounting) and subordinate (fleeing, freezing) behaviors 

between mice are recorded during focal sampling 

observations (2-5 hours per day, >1000 behavioral events 

per vivarium) that start daily at the onset of the dark/red 

light cycle. We report that male mice living in such large 

vivaria form linear dominance hierarchies making it possible 

to individually rank animals. We also describe that 

dominance hierarchies can immediately be re-established 

following the removal of the most dominant individual, with 

the second most dominant animal displaying increased 

aggression during this social opportunity and rising to the 

top within one hour of the removal. The goal of the current 

study is to investigate neuroendocrinological changes that 

are associated with social ascent and perception of social 

instability. Using radioimmunoassays and real-time PCR we 

investigate how levels of blood plasma testosterone and 

hypothalamic gonadotropin releasing hormone (GnRH) 

gene expression may be dynamically adjusted in animals in 

an unstable social system, where the dominant animal has 

been removed and individuals are undergoing social 

transitions. We find that changes in GnRH mRNA expression 

levels rapidly occur in animals that are undergoing social 

ascent from sub-dominant to dominant status and also in 

subordinate animals who perceive changes in social 

stability. We also find that these rapid changes in gene 

expression are associated with changes in plasma 

testosterone. This study demonstrates that dynamically 

altering social contexts has a profound effect on the brain 

and highlights the importance of studying the 

neurobiological basis of social relationships within a larger 

social group context. 
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A124    Consoling behavior in the prairie vole is mediated 

by oxytocin receptor in the anterior cingulate 

James Burkett1,2, Elissar Andari1,2, Zack Johnson1,2, Lanikea 

King1,2, Frans de Waal1,2,3, Larry Young1,2, 1Emory University, 

Atlanta, GA, 2Center for Translational Social Neuroscience, 
3Utrecht University, Utrecht, Netherlands 

 

Consoling behavior has been naturally observed in several 

animal species, including great apes, canids, corvids, and 

elephants. Previous experiments from our lab have 

described an empathy-based consoling response in the 

prairie vole under laboratory conditions. Here we show that 

exposure to a stressed conspecific causes an increase in 

FOS expression in the ACC, relative to exposure to 

unstressed conspecifics. Additionally, meta-analysis of data 

from five experiments shows a correlation between the 

consoling response and OTR density in the ACC. Finally, 

injection of an oxytocin receptor (OTR) antagonist into the 

anterior cingulate cortex (ACC) abolishes the consoling 

response. These results demonstrate that the ACC, and 

specifically OTR signaling within this region, is a key node in 

the circuitry regulating consolation. Continued exploration 

of animal models of empathy such as this one is of critical 

translational value, as there are currently no existing 

treatments for the empathy deficits characteristic of 

disorders such as psychopathy and autism. 

 

Keywords: consolation, consoling, empathy, oxytocin, 
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A125    Arginine vasopressin influences the social behavior 

of free-living Richardson’s ground squirrels (Urocitellus 

richardsonii) 

Angela Freeman1, James Hare2, W. Gary Anderson2, 

Heather Caldwell1 

1Kent State University, 2University of Manitoba 

 

In many vertebrate taxa arginine vasopressin (Avp) and its 

homologues are important to the neural regulation of social 

behaviors. In rodents, Avp is best known for its modulation 

of affiliative behaviors such as grooming, sniffing, and the 

formation of social bonds and memories. Avp is also 

important for species-specific vocalizations, as 

demonstrated through work on birds, fish, and amphibians. 

More recently, Avp has been found to influence social 

communication in laboratory rodents (i.e. rat and mouse) 

through its effects on pup ultrasonic vocalizations. However, 

this work has not been extended to other rodent species or 

to free-living individuals of any species. Richardson’s ground 

squirrels (Urocitellus richardsonii) are free-living social 

rodents, in which alarm calling serves as a proximate 

manifestation of sociality. In order to determine how Avp 

effects social communication in the wild, we implanted 

osmotic minipumps into Richardson’s ground squirrels and 

administered Avp or saline intracerebroventricularly. We 

then examined behavior before and after Avp or saline 

administration using three assays: 1) a general behavior 

survey, 2) a predator model presentation, and 3) a social 

challenge experiment. While saline administration had no 

effect, Avp reduced aggression and increased 

antipredator vigilance and escape behavior in males, but 

had no effect on the propensity to emit alarm calls in 

response to a predator model. However, during the social 

challenge, Avp-treated males increased chirp-type 

vocalizations during social interactions. These context-

specific effects (i.e. predator versus conspecific) on 

communication are interesting and mirror effects seen in 

olfaction experiments with laboratory rodents. This work is 

the first of its kind to examine the effects of Avp on social 

communication in the wild. Further, our discovery of Avp’s 

effects on vigilance in a social setting is particularly exciting 

and highlights Avp’s extensive influence on social behavior. 

 

Keywords: vasopressin, communication, Richardson’s 
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A126    The Neuronal Basis of Oxytocin’s Effect on 

Interactive Social Behavior 

Keren Haroush1,2,3, Ziv Williams1,2, 1Harvard Medical School, 
2Mass General Hospital, 3Howard Hughes Medical Institute, 

Janelia Research Campus 

 

Social behaviors such as conspecific bonding sexual 

encounters, cooperation and parental care have been 

shown to be modulated by the neuropeptide oxytocin. 

However, the mechanisms by which oxytocin affects 

neuronal activity to mediate these changes in behaving 

animals remain largely unknown. Building upon our recent 

findings, that delineate a causal link between neural 

activity in the dorsal Anterior Cingulate Cortex (dACC) and 

cooperative behavior in rhesus macaques (Haroush and 

Williams, 2015), we set to investigate how inhaled oxytocin 

affects social interactions in behaving individuals and the 

manifestation of its effect in the dedicated neuronal 

circuitry underlying this behavior. To this end, we trained 

pairs of rhesus monkeys on an adapted version of the 

iterated Prisoner’s Dilemma (iPD) game, where the 

outcome of each monkey depended on the concurrent, 

joint decision of both animals. On successive trials, each 

individual could either opt for cooperation which could 

mutually benefit both individuals, or attempt to maximize 

personal profit at the other’s expense. Each pair of 

monkeys sat side-by-side facing a screen. The monkeys 

chose on each trial between two stimuli, representing 

cooperation and defection, which were operationally 

defined by the payoff matrix. Neither monkey was aware of 

the other’s choice until both completed their own 

selection. Since both monkey’s decisions influenced their 

outcome and no one decision could guarantee reward, 

their choices required an element of trust when making a 

cooperative decision. While the primates performed the 

task, we carried out electrophysiological recordings in 

single cells in the dACC. In the midst of each experimental 

session we introduced both monkeys with either saline or a 

48IU dose of oxytocin, inhaled via a previously acclimated 

pediatric nebulizer for a period of 5 minutes, in 

counterbalanced fashion. Neuronal recordings were 

continued throughout the session and behavioral paradigm 

was resumed at the end of inhalation. We found that 

oxytocin significantly enhanced cooperative social 

behavior compared to saline inhalation, similar to the 
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previously reported effect of oxytocin in humans. 

Furthermore, oxytocin effects were dependent on the 

social context of the task as they were not evident when 

the monkeys played each other in separate rooms. At the 

neuronal level, oxytocin significantly affected the 

computation carried out by the neuronal circuits in the 

dACC. These results are instrumental in understanding the 

neural basis by which oxytocin influences interactive social 

behavior, with implications for the treatment of disorders 

such as Autism Spectrum Disorder and Schizophrenia. 

 

Keywords: Oxytocin, Anterior Cingulate, Decision Making, 
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A127    Evaluating the role of partner preference, inter-

sexual aggression and affiliation in maintaining short and 

long-term pair bonds in a socially monogamous primate 

model. 

Emily S. Rothwell1,2, Sarah B. Carp1, Karen L. Bales1,2 , 
1California National Primate Research Center, 2University of 

California- Davis 

 

Selective partner preference, inter-sexual aggression and 

affiliation are key behavioral components of social 

monogamy. However, the temporal stability of these 

behaviors and their relative contribution to maintaining 

adult pair bonds is not well understood. We evaluated the 

importance of partner preference, inter-sexual aggression 

and affiliation in pairs (N=17 pairs) of socially monogamous 

titi monkeys (Callicebus cupreus). Nine pairs represented 

short-term bonds (paired approx. 6 mo.) and eight 

represented long-term bonds (paired avg. 38 mo.). We 

utilized a recently validated partner preference test that 

was adapted for non-human primates from the 

standardized rodent test. Each individual of each pair was 

tested in a three-chambered apparatus for three hours. The 

test animal was placed in the middle chamber with its pair-

mate on one side and an opposite sex stranger on the 

other. The test animal was separated from the two stimulus 

animals by grated windows and we recorded the 

proportion of time that the test animal spent in proximity 

with each window. A Dyadic Mixed Model revealed that 

females from short-term pair bonds spent a greater 

proportion of time in proximity to their partner compared to 

females from long-term bonds [p < .05]. This effect of pair 

bond tenure was not observed in males’ preference for 

their female partners. Males from short-term pair bonds 

spent a greater proportion of time near the stranger 

compared to males from long-term pair bonds [p < .05] 

whereas females spent similarly low proportions of time near 

the stranger regardless of pair bond tenure. There was no 

effect of pair bond tenure on inter-sexual aggression in 

males; however females from short-term pair bonds 

displayed a higher frequency of inter-sexual aggression 

than females from long-term pair bonds [p < .05]. A General 

Linear Mixed Model revealed that affiliation in the home 

cage was observed more frequently in long-term pairs 

compared to short-term pairs [p < .01]. Together, these 

results suggest that these three key behaviors of social 

monogamy are expressed differently during formation (i.e. 

short-term) and maintenance (i.e. long-term) of primate 

pair bonds. Specifically, mutual partner preference and 

female inter-sexual aggression are prominent behaviors in 

short-term pair bonds that are still undergoing formation, 

while mutual affiliation and male partner preference 

maintain long-term pair bonds. Our findings also suggest 

that males contribute more than females to the behavioral 

aspects of pair bond maintenance, especially in long-term 

pair bonds. 
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A128    Dorsal And Ventral Streams That Underlie Affective 

Prosodic Processing Visualized By High-Angular-Resolution 

Diffusion Imaging (HARDI) Probabilistic Fiber Tracking 

David I. Leitman1, Margo Wilms1, Krystal Gamez1,2, Steven 

Meisler1, J. Christopher Edgar3, Jeffrey I. Berman3, Timothy 

P.L. Roberts3  

1Department of Psychiatry - Neuropsychiatry Program , 

University of Pennsylvania School of Medicine, Philadelphia, 

PA., 2Department of Graduate Psychology, Immaculata 

University, Immaculata, PA., 3Department of 
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Conveying emotion via vocal intonation is called affective 

prosody. Research to date indicates that affective prosodic 

processing involves the extraction and integration of 

acoustic features within superior and middle temporal 

regions for subsequent evaluation of meaning in inferior 

frontal regions. Current language models suggest that 

these regions are part of a dual processing steam 

comprising dorsal and ventral aspects. The dorsal stream is 

involved in speech production whereas the ventral stream 

is primarily responsible for speech comprehension. The role 

of these respective pathways in affective prosody has 

received little attention to date. Furthermore, tracing these 

pathways using conventional magnetic resonance 

b=1000s/mm2 diffusion tensor imaging (DTI) has proven 

challenging given the high number of intersecting fibers 

within these pathways. Here, we hypothesized that the 

communication between these functional frontal and 

temporal cortical regions occurs through the ventral medial 

pathway via the extreme or external capsule as well as 

through the more robust dorsal pathway. Using a 

combination of DTI and High-Angular-Resolution Diffusion 

imaging (HARDI) data (b=3000s/mm2 and 64 gradient 

directions) we were able to reliably chart these pathways 

between functionally derived prosodic activity loci in 

inferior frontal regions (Brodman’s areas:BA44, BA45) with 

companion loci posterior aspects of superior temporal 

gyrus. These pathways, while present in both hemispheres, 

were more robust in the left hemisphere. Additionally, 

fractional anisotropy (FA), a measure for white matter 

integrity, was also higher in left hemisphere dorsal and 

ventral pathways. In conclusion, these results suggest the 

existence of a bilateral dorsal and ventral processing 

stream for affective prosody. The pathways can be charted 

reliably using functional sources and a combination of 

HARDI based probabilistic tractography. Finally, weighing 

DTI-based anisotropy measures using HARDI probabilistic 

fiber-tracking data provides a useful estimate of white-
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matter tissue integrity, which can provide structural 

constraints for functional network estimates in prosodic 

processing. 

 

Keywords: MRI DWI prosody emotion, language, cognitive 
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A129    Pro-social behavior in rats is enhanced by 

experience 

Shayna Wrighten1, Devin Kellis1, Treonte Spears1 , 1Francis 

Marion University 

 

Pro-social behaviors have long been studied in human and 

non-human primates, and for many years believed to only 

exist in these organisms. However, recent findings suggest 

that rodents also carry out pro-social behaviors. In order to 

further investigate pro-social behavior we examined this 

phenomenon in rats. To conduct these studies we used 

adult female pairs of rats. One rat was placed into a 

restrainer that could only be opened from the outside 

(trapped rat). The restrainer was then placed into a larger 

enclosed area (arena) and her cagemate was placed 

inside the arena but outside the restrainer. The free rat 

could open the restrainer by pressing on a lever holding the 

door closed. This paradigm, modified from that used by 

Bartal and colleagues, was designed to induce very 

minimal distress in the trapped rat. The rats were placed in 

this paradigm for twenty trials. There was one trial per day 

lasting for twenty minutes each. After twenty trials the roles 

of the rats were reversed (newly trapped rat=experienced 

rat and newly free rat=naïve rat) and the experiment was 

repeated for another twenty trials. We found that a small 

percentage of naïve rats opened the door to release her 

cagemate. Experienced rats were significantly more likely 

to open the door for her cagemate than were naïve rats. 

Control rats opened the door significantly less than did 

experienced rats. Control rats were placed into the 

restrainer for twenty trials (trials were the same as for pairs, 

except there was only one rat present for each trial) and 

then placed in the arena with the empty restrainer for 

twenty trials. We found a trend for a positive correlation 

between door opening behaviors for the rat pairs. More 

specifically, there was a trend suggesting that rats that had 

the door opened for them were more likely to then open 

the door for a cagemate. These data suggest that rats are 

more likely to engage in pro-social behavior if she has had 

previous experience in the distressing environment. These 

data also suggest that rats are more likely to engage in pro-

social behavior if she has first been the recipient of pro-

social behavior. This paradigm provides a physically 

painless, mildly distressing way of studying the behavioral 

and neural aspects of pro-social behaviors. 
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A130    Species comparisons suggest that an overall 

reduction in signaling to females may protect the pair-bond 

among monogamous males while revealing differences in 

scent marking between monogamous and polygamous 

females 
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Mate advertisement and demarcation of territorial 

boundaries are two primary functions of scent-marking 

behavior. Although species differences are prevalent, few 

studies examine the evolution of scent-marking from the 

perspective of different social systems. However, recent 

comparisons between closely related monogamous and 

polygamous species indicate that traditionally held 

functions may be altered by pair-bonding in monogamous 

species. Specifically, in the monogamous mouse 

Peromyscus californicus pair-bonded males advertised to 

prospective mates at significantly lower levels than single 

Peromyscus californicus males. Whether pair-bonded males 

signal discriminately toward partners and prospective 

mates in a monogamous species is the basis of the current 

study. We compared marking behavior of paired males 

between the monogamous Peromyscus californicus and 

the promiscuous Peromyscus leucopus in response to marks 

deposited by their mate or an unfamiliar female. Briefly, 

males were placed in an arena lined with filter paper 

previously marked by their mate or an unfamiliar female 

and allowed to mark freely. Consistent with previous studies, 

differences in scent-marking between species were 

present. Peromyscus californicus males marked more and 

deposited a higher volume of urine than Peromyscus 

leucopus males. Among Peromyscus californicus there were 

no differences in male signaling or over-marking towards a 

partner or unfamiliar female (prospective mate). In 

conjunction with our previous study demonstrating a 

reduction in signaling to prospective mates in pair-bonded 

as compared to sexually naïve males, our current findings 

lead us to posit that monogamy may be protected in 

Peromyscus californicus by an overall decrease in signaling 

to females following pair-bond formation. As interest in the 

neurobiology of monogamy grows, species comparisons of 

behavior become critical for teasing apart observed 

differences in neural mechanisms underlying pair bond 

formation. Additionally, we tested for species differences 

and whether pair housing influenced scent-marking 

behavior in the stimulus females. Peromyscus californicus 

females distributed more total marks within the arena and 

marks around the perimeter of the arena, as well as 

deposited a greater volume of urine than Peromyscus 

leucopus females regardless of sexual experience, 

suggesting that sexual experience does not influence 

female scent marking behaviors in an unfamiliar, unmarked 

environment. 
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A131    Epigenetic regulation of oxytocin and its receptor 

during social fear conditioning 
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Fear is an adaptive emotional response to threatening 

situations. Maladaptations of fear responses, in particular of 

social fear, are characteristic symptoms of 

psychopathologies such as social anxiety disorder (SAD). 

Treatment of SAD is rather unspecific and combines 
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psychotherapy and pharmacotherapy (e.g., 

benzodiazepines or selective serotonin reuptake inhibitors).  

In order to reveal the molecular and neuronal 

underpinnings of SAD, and the contribution of oxytocin 

(OXT), we have established a model of social fear using a 

Social Fear Conditioning (SFC) paradigm in male mice 

which resembles SAD in humans (Toth et al., 2012).  The 

neuropeptide OXT has been proposed as a potential 

therapeutic agent for SAD due to its pro-social, anxiolytic 

and stress attenuating effects (Heinrichs et al., 2003) 

mediated via the brain oxytocin receptor (OXTR). Our 

previous results have shown that local infusion of OXT into 

the dorso-lateral septum (DLS) leads to rapid extinction of 

social fear. Further, SFC+ mice showed an increase in OXTR 

binding in the DLS which normalized after social fear 

extinction, while local OXT release in response to social 

stimuli was found to be blunted in SFC+ mice (Zoicas et al., 

2014). In order to analyze whether the changes observed at 

the protein level were also reflected upstream at the RNA 

level, we checked for changes in the OXT and OXTR mRNA 

in the dorsal hippocampus, amygdala, DLS and PVN 2 

hours after both fear acquisition and extinction. There was 

no change in the OXTR mRNA expression in the dorsal 

hippocampus and amygdala. Changes in the OXTR mRNA 

in the DLS and that of OXT in the PVN during SFC were also 

in line with protein binding and OXT release results 

respectively pointing towards their regulation at the DNA 

level possibly via epigenetic modifications. Therefore, we 

studied the local expression various transcription regulators 

of histone deacetylases (Hdac) as epigenetic markers in 

SFC+ versus SFC- mice. Hdac are key enzymes which 

modify chromatin and, thus, contribute to the regulation of 

gene expression. Their activity can be blocked by Hdac 

inhibitors, which were shown to augment fear extinction 

and rescue cognitive deficits in animal models of impaired 

extinction (Fujita et al., 2012). Hdac1 mRNA expression was 

found to be upregulated in the DLS, but not dorsal 

hippocampus or amygdala, 2 hours after fear acquisition. 

Consistent with this result, local infusion of MS275, a potent 

Hdac1 inhibitor, into the DLS of SFC+ mice 60 min before 

social fear extinction training significantly increased 

extinction learning. These results point towards a DLS-

specific role of Hdac1 in regulating social fear. Studies 

currently in progress are aimed at studying the link between 

the SFC-induced alterations in the OXT system and the 

above mentioned alterations in Hdac activity, which may 

play a role in regulating social fear in mice and could lead 

to potential therapeutic targets for SAD treatment in 

humans. Supported by Bayerische Forschungsstiftung and 

Deutsche Forschungsgemeinschaft. 
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Oxytocin (OT) plays a role in social cognition, but the 

specific nature of this role in the human brain, and the 

extent to which individual differences may contribute to 

variation in the response to intranasal OT, are still under 

investigation. The current double-blind, placebo-controlled 

study involved 30 female subjects. At visit 1, all subjects 

received intranasal placebo. At visit 2, half of the subjects 

were randomly assigned to receive intranasal OT, while the 

other half received placebo again. All subjects were not on 

hormonal birth control and experienced natural regular 

menstrual cycles, and both visits occurred approximately 30 

days apart during the luteal phase of the menstrual cycle. 

Measures included a battery of psychological and 

behavioral tests as well as a neuroimaging session. In an 

fMRI task, subjects viewed cartoons of moving shapes, 

some of which could be interpreted as positive- or 

negative-valence social interactions, and some of which 

simply depicted random movement. Subjects responded 

with button presses to answer questions about the shapes’ 

social relationships or physical characteristics. After 

scanning, subjects re-watched the videos and provided 

free-response descriptions. fMRI results indicate that 

intranasal OT increased activation in regions of the brain 

associated with social and affective processing during trials 

in which the shapes’ movements were perceived as social 

interactions. These regions included ventromedial and 

orbitofrontal cortex, the superior temporal sulcus and lateral 

temporal regions, amygdala, inferior frontal gyrus, and 

inferior parietal cortex. Interestingly, many of these regions, 

particularly visual sensory regions, also showed some 

degree of OT-induced increased activation during trials 

where shapes merely moved randomly around the screen. 

We also examined the relationship between individual 

psychological variation, variation in brain organization, and 

response to OT. Together, these results expand our 

understanding of the effects of intranasal OT, provide 

information about the extent to which individual 

differences may mediate OT’s effects, and raise new 

questions about the role of endogenous OT in social and 

non-social cognition. 
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