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REWARD PROCESSING UNDER UNCERTAINTY: EEG

INDICES FROM YOUNG CHILDREN AND PARENTS

DURING COOPERATIVE SOCIAL INTERACTION

J.A. Adrian1,*; K. Jenson1; A. Li1; S. Makeig2; G. O. Deak1

1Cognitive Science, UC San Diego, La Jolla, California, 92093. 2Swatz Center for
Computational Neuroscience, La Jolla, California, 92093.
jadrian@ucsd.edu

Our actions are often motivated by the expectation of certain outcomes.

We investigated the effect of reward expectancy and its violation during

social interactions. The cortical oscillatory correlates of collaborative

actions of parents and their children were measured using high-density

EEG. Parent-child dyads (mean child age: 4.6 years) played a turn taking

game with high and low reward outcomes after every turn. After

participants had learned the rules of the game, the reward contingency

was randomly reversed in 20%of trials, thereby eliciting prediction errors.

Independent component analysis (ICA) was used to determine and

exclude non-brain components. Children and parents both exhibited

strongP3a andP3bpositivity in response to their ownhigh vs. low reward

outcomes. Interestingly, duringparents’observationof their child's action,

the P3a was effected by the parent's expectation of high or low reward,

but not by the actual outcome. This event-related effect might be an

indication of parents’ increased attention to the consequences of their

children's actions. The effect of expectancy violation on children's event-

related potential varies highly between individuals. Finally, preliminary

results suggest that parent-child dyads exhibit patterns more closely

related to each other than to other participants of the same cohort.

BEHAVIORAL INHIBITION AND ANXIETY IN RELATION

TO DELTA-BETA COUPLING: POTENTIAL EFFECTS OF

AN ABM INTERVENTION

B. Anaya1,*; N. Thai1; L.A. MacNeill1; P. Galinsky1; S. Morales2;
K. Pérez-Edgar1

1Department of Psychology, The Pennsylvania State University, University Park,
PA 16801. 2Department of Human Development and Quantitative Methods,
University of Maryland, College Park, MD 20742.
bua25@psu.edu

Temperamental behavioral inhibition (BI) is linked to social reticence in

adolescence (Fox et al., 2001) and development of Social Anxiety

Disorder (Perez-Edgar & Fox, 2005). One mechanism by which BI may

relate to anxiety is EEG delta-beta (δ-β) coupling, a physiological

indicator of regulation processes. However, findings are equivocal

regarding the relationship between δ-β coupling, BI, and anxiety

(Putman 2011). The present study included children (N = 179; 87

boys), ages 9 through 12 (M = 9.93; SD = 0.98) identified as BI (n = 71)

and non-BI (n = 108) using the BIQ (Bishop et al., 2003). Children

completed a baseline Social Dyad and resting state EEG. BI children

were randomized into an Attention BiasModification intervention and

returned to complete an outcome visit identical to baseline. At

baseline, the temperament groups had significant δ-β coupling, with

coupling for the non-BI group (r=.60) (non-significantly) stronger than

the BI group (r = .49). Similarly, anxious children showed weaker

coupling (r=.50) compared to non-anxious children (r = .65, p = .05). BI

interacted with anxiety to predict δ-β coupling, such that BI children

who were also anxious showed significantly weaker coupling (r=.35)

compared to BI and non-BI children low in anxiety (r =.69, .64, p = .03).

Post intervention, coupling for the placebo group virtually remained

the same (r = .60 vs. .66). Coupling for theABMgroup nearly doubled in

strength from baseline (r = .32) to outcome (r = .59). Finally, ongoing

coding of Social Dyads suggests that BI children show significant

higher discomfort, lower voice arousal, and lower display of happiness

compared to their counterparts, validating BIQ results.

[NIH Grants: 42155 5ARB, 42155 5C8B, 42155 5AD9, 421-55-5C87,

421-55-5AD8]

MILD MATERNAL HYPERTHERMIA DURING MID-

GESTATION CAUSES BOTH FETAL AND JUVENILE

BEHAVIORAL DEFICITS IN GUINEA PIGS

Y. Argumedo1,2; K. Henshaw1; B. Bailey1; T. J. Bishop1; T. Austin1;
G.A. Kleven1

1Department of Psychology. 2Boonshoft School of Medicine, Wright State
University, Dayton, OH 45435.
yira.31@outlook.com

Elevation of maternal body temperature by only a few degrees results

in damage to the fetal nervous system. The cells that are primarily

effected are those that are actively dividing during exposure. However,

extreme exposures are likely to cause maternal stress which is itself a

teratogen. In order to avoid this confound, we combine amildmaternal

S4 | © 2018 Wiley Periodicals, Inc. wileyonlinelibrary.com/journal/dev Developmental Psychobiology. 2018;60:S4–S76.



exposure to hyperthermia with acclimation techniques using a warm

water bath. Female IAF Hairless guinea pigs were acclimated before

pregnancy to handling and all procedures. Fetal movement and state

organizationwere observed by ultrasound visualization fromweeks 4–

9 of a 10-week gestation. On gestational day 30 (peak proliferation in

the striatum), pregnant females were assigned to either the mild

hyperthermia bath (45 °C) or control group (40 °C). During the

manipulation, pregnant females were lightly held in the bath with

the bottom half of their body submerged for 15min. After birth,

offspring were tested for differences in social interaction and

temperature preference in order to determine long term effects and

correlation to fetal behavioral deficits. Data analysis indicated thatmild

exposure tomaternal hyperthermia produced deficits in fetal Interlimb

Movement Synchrony, a measure of interlimb coordination. Postnatal

observations revealed selective hyperactivity/reactivity and deficits in

social interaction for maternal hyperthermia exposed pups, suggesting

that the damage from prenatal exposure was persistent. Due to the

sensitivity in detecting behavioral deficits after such mild exposures,

this model may prove useful in the study of developmental disabilities

of unknown or idiopathic origin.

[Funding: NIH GM090122]

ADOLESCENT’S FAMILY ASSISTANCE AND DIURNAL

CORTISOL

E. Armstrong-Carter; K.A. Muscatell; L. Lin; S. Ivory; E.H. Telzer

Department of Psychology and Neuroscience, University of North Carolina at
Chapel Hill, 27514.
eacarter@live.unc.edu

A body of research has shown that long-term caregiving is associated

with psychological and biological stress among adult caregivers.

Indeed, caregivers show deviations from the typical diurnal rhythm of

cortisol when compared to non-caregivers. Although both adolescents

and adults may provide family care, little research has examined the

relationship between high levels of family assistance (a form of

caregiving) and alterations in diurnal cortisol rhythms in adolescence.

Thus, in the present study we assess the biological associations of time

spent helping the family during the teenage years. 414 adolescents

from an ethnically diverse sample (57% female, average age 15)

completed nightly diary checklists over 14 days in which they reported

the amount of time spent helping the family in a variety of ways,

including cooking, cleaning, and sibling care. Participants also provided

four saliva samples for four consecutive days to assess diurnal cortisol

rhythms. We are currently investigating the relationship between high

levels of family assistance and diurnal cortisol rhythms among this

unique population.We expect that adolescents providing high levels of

family care will exhibit deviations from the diurnal rhythm of cortisol,

particularly upon waking and early in the morning. Results will be

discussed in terms of their implications for adolescent development

and health outcomes.

[National Institutes of Health R01DA039923]

DEVELOPMENT OF SPONTANEOUS EYE BLINKING

FROM INFANCY TO EARLY CHILDHOOD

L.F. Bacher1; R. Walsh1; A.L. Gonzalez1; M.A. Bell2

1Psychology Department, SUNY Oswego, Oswego, NY 13126. 2Psychology
Department, Virginia Tech, Blacksburg, VA 24061.
Leigh.bacher@oswego.edu

Infants blink spontaneously (SB) only a few times each minute but

show wide individual differences in blinking rate. Cross-sectional data

suggests that SB rate increases gradually from infancy to adulthood,

yet no longitudinal studies cover this period. Further, mechanisms of

SB rate in primates include regulation by central dopamine (DA)

system. The aims of the present analyses were to describe

developmental change in SB rate (10 to 48mos) and also to investigate

whether SB rate related to the type of cognitive activity and to task

performance.

Participants (N = 12, F = 6) were observed at 10, 24 and 48 mos.

Each participated in a variety of cognitive and temperament tasks.

Tasks varied by age. The order of tasks was as follows: baseline,

working memory, attention regulation, episodic memory. SB rate was

scored by trained coders (reliability estimates>90%).

Our current analyses showed wide variability in SB rate but no

substantial increase in SB rate from 10 to 48 mos. At 48mos, SB rate

varied by the type of task, but no differences in SB rate were observed

at 24 mos. Although we are not yet able to perform tests to answer

questions about individual differences, preliminary data suggest that

we might find a positive correlation between SB rate and working

memory performance. Ourworkmay help identify contributions of DA

to cognitive development and may have potential to provide new

information about the developmental differentiation of cognitive

function.

[NICHD HD049878 to MAB]

PRENATAL ALCOHOL EXPOSURE: EFFECTS OF

OXYTOCIN ADMINISTRATION ON NEUROGENIC,

ENDOCRINE, AND BEHAVIORAL OUTCOMES

S.L. Baglot1,2,*; C. Fung1; P. Ubi1; E. Morgan1; S.E. Lieblich2; W. Yu1;
J. Weinberg1; L.A.M. Galea2

1Department of Cellular and Physiological Sciences, University of British Colum-
bia, Vancouver, BC, Canada, V6T. 2Department of Psychology, University of
British Columbia, Vancouver, BC, Canada, V6T.
s.baglot@gmail.com

Fetal alcohol spectrum disorders encompasses a range of deficits

following prenatal alcohol exposure (PAE). Of particular relevance,

PAE leads to alterations in hypothalamic-pituitary-adrenal (HPA)

(stress system) activity and changes in emotional regulation. The

hippocampus (HPC), a brain region involved in stress and emotional

regulation, exhibits decreased neurogenesis levels following PAE. It

has been shown that neurogenesis may be necessary for mounting an

appropriate stress response. Thus, decreased HPC neurogenesis may

be one mechanism underlying stress and emotional deficits following
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PAE. Oxytocin (OT) stimulates HPC neurogenesis and dampens HPA

activity in male rats; it is not known whether these effects occur in

females or following PAE. Thus, we examined whether OT could

modulate the effects of PAE on neurogenic, stress, and behavioral

outcomes. Adult male and female offspring from PAE, pair-fed, and

control dams were treated with OT or vehicle for 10 days. We

measured: corticosterone levels before and after acute stress, anxiety-

like and locomotor behavior in the novelty suppressed feeding (NSF)

task, and HPC doublecortin expression. PAE males exhibited altered

responses to stress and an inability to return to basal levels. Further,

PAE males demonstrated shorter latency to feed in the NSF task,

indicating less anxiety or more motivation for food intake. OT

decreased locomotor activity in both sexes, which may have greater

implications for PAE animals that display hyperactivity. Similar to

endocrine and behavioral data, preliminary analyses suggest neuro-

genesis is affected. Overall, our data reveal altered neurobehavioral

outcomes following PAE and a role of OT in decreasing PAE-induced

hyperactivity.

[NIH/NIAAA R37AA007789 and R01AA022460, and NeuroDevNet

20R64153 to JW; CIHR MOP142308 to LAMG; and NSERC CGSM

and Aboriginal Graduate Fellowships to SLB]

EFFECTS OF CHRONIC ORAL CORTICOSTERONE

EXPOSURE ON FOOD AND WATER INTAKE IN

ADOLESCENT AND ADULT MALE AND FEMALE MICE

M.R. Baker; R. Sultana; R.D. Romeo

Department of Psychology and Neuroscience and Behavior Program, Barnard
College of Columbia University, New York, NY 10027.
mrb2246@barnard.edu

Corticosterone (CORT) is a potent modulator of metabolic and

behavioral function and a major adrenal hormone released following

activation of the hypothalamic-pituitary-adrenal (HPA) axis. Disruption

of the HPA axis and chronically elevated levels of CORT are noted in

many physiological and neurobehavioral dysfunctions, including

obesity. Moreover, the age and sex of the individual can further

modify the effects of a dysregulated HPA axis. Previous studies have

reported that chronic oral CORT treatment of adult male mice leads to

a phenotype resembling the metabolic syndrome, including weight

gain, increased adiposity and leptin, and glucose dysregulation. In the

current study, we exposed adolescent (30d) and adult (70d) male and

female C57BL/6 mice to 4wks of oral CORT exposure (100mg/ml) in

their water and assessed their body weight and food and fluid

consumption.We found greater weight gain in the adult-treated males

and females compared to the adolescent-treated animals. Moreover,

though CORT affected food and fluid intake in all groups, the effect of

CORT on food intakewas greatest in the adolescent- and adult-treated

males, while fluid intake was most affected in the adolescent-treated

males and females. Together, these data indicate age- and sex-

dependent effects of chronic CORT-induced metabolic and behavioral

changes. We are currently examining the brains of these animals to

quantify potential changes in neuropeptides, such as orexin, proopio-

melanocortin, and neuropeptide Y, known to affect metabolism and

ingestive behaviors. These data will help elucidate the mechanisms

through which HPA disruption leads to neurobehavioral dysfunctions,

such as the metabolic syndrome and obesity.

THE COMMUNICATIVE FUNCTION OF NEONATAL

IMITATION IN CHIMPANZEES (PAN TROGLODYTES)

K.A. Bard

Department of Psychology, University of Portsmouth, Portsmouth UK PO1 2DY.
kim.bard@port.ac.uk

Species differences in imitative capacity may be evident in the

imitative performance of newborn primates. Neonatal imitation is the

developmentally earliest form of imitation in humans. It may be less

cognitively complex than later imitation, as it occurs in early

interactions with social partners, and does not involve additional

skills, such as would be required in imitation of tool-use, for example.

This study assessed imitative capacity in five neonatal chimpanzees,

when they were 7 to 15 days of age. Infant responses to three

modelled actions, mouth opening, tongue protrusion, and tongue clicks

were assessedwith two different test paradigms. One paradigm used a

time-based test structure, and the other was an interactive communi-

cative test. In the communicative paradigm, significant agreement was

found between infant actions and the three demonstrated actions.

Additionally, chimpanzees matched the sequence of three actions of

the tongue clickmodel, often substitutingmouth opening for the clicks.

Overall, newborn chimpanzees were found to imitate more in the

communicative than the structured paradigm. The results support a

conclusion that imitative capacity is not unique to the human species.

Additional data from a study of the development of communicative

skills in young chimpanzees found responsive open-mouth smiles

occurred in the first weeks of life, suggesting that neonatal imitation

may serve a socio-communicative function. Socialization practices

interact with these innate competencies to influence the level of

imitative performances later in life.

[Partially funded by NIH grants RR-00165, RR-03591, RR-01658, and

HD-07105, and by The Leverhulme Trust grant F/00 678/O].

ORCHIDS AND DANDELIONS: BDNF AS A MODERATOR

OF ACCELERATED NEUROBEHAVIORAL DEVELOPMENT

FOLLOWING EARLY LIFE STRESS

K.G. Bath1; K. Hajderovic2; A. Johnsen1; M. Bravo2; G. Manzano-Nieves2

1Department of Cognitive, Linguistic, and Psychological Sciences, Brown Univer-
sity, Providence, RI 02906. 2Department of Neuroscience, Brown University,
Providence, RI 02906.
kevin_bath@brown.edu

Childhood exposure to adverse experiences increases the lifelong

risk of developing pathology, including increased risk for anxiety,
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depression and PTSD. Recent work has indicated that common

genetic polymorphisms may confer individual differences in risk for

these forms of pathology. The mechanisms underlying increased

risk for pathology development, as well as those that confer

individual differences in risk remain unknown. Using a mouse

model of early life stress (ELS), in the form of limited maternal

bedding from P4 to P11, we have found that ELS is associated with

increased risk for cognitive and emotional disturbance later in life.

These effects that are associated with precocious maturation of

limbic brain centers, and developmental shift in the timed

expression of trophic factors associated with regional maturation.

Here we test the hypothesis that ELS induced elevations in BDNF

expression, support stress-induced acceleration in regional and

behavioral maturation. We further test in a mouse model, whether

a common human variant in the BDNF gene (BDNF Val66Met)

moderates the effects of ELS on the timing of regional and

behavioral maturation. To test this hypothesis, we collected tissue

from the hippocampus of mice across early development and

assessed the effects of ELS on neurotrophin expression, markers of

cellular and synaptic maturity, and behavioral development in a

contextassociated threat conditioning paradigm. We find that ELS

was associated with an earlier developmental rise in BDNF,

precocious synaptic and interneuron maturation, and an earlier

emergence of the latent period in contextual fear suppression. In

BDNF Val66Met mutant mice, we find a significantly blunted

response to ELS, with a failure of mice to show shifts in

neurobehavioral development. The current data provide support

for the hypothesis that accelerated maturation following ELS is in

part supported by developmental and ELS-associated changes in

BDNF expression, and that common variants in the BDNF gene can

alter the neural and behavioral response to ELS.

NEURAL CORRELATES OF ATTENTION TRAINING IN

YOUTH WITH ANXIETY DISORDERS

M. Bechor1; M. Ramos1; W.K. Silverman2; M.J. Crowley2; J.W. Pettit1;
B.C. Reeb-Sutherland1

1Department of Psychology, Florida International University, Miami, FL 33199.
2Yale Child Study Center, Yale University, New Haven, CT 06520.
mbech001@fiu.edu

Computer-based Attention Bias Modification Training (ABMT)

reduces anxiety in youth, but little is known about its influence on

neural indicators of attention. Past event-related potential (ERP)

work suggests P2 as a biomarker of threat-related attention and has

shown stronger P1, N170 and P3 components in high-anxiety adults

and youth; no studies have investigated neural correlates of ABMT in

youth. Thirty youth (M age = 11.97, SD 2.89) with primary DSM-IV-

TR anxiety disorders (placebo group N = 16) completed a modified

dot probe task during ERP measurement before, after, and eight

weeks after (8WFU) ABMT in a randomized trial. Repeated measures

ANCOVAs on P1, N170, P2, and P3 mean amplitude (POz, Oz) were

conducted, with stimulus type (Neutral-Threat [NT] trials,

Neutral-Neutral [NN] trials) as within-subjects factor and condition

as between-subjects factor, at post-treatment and 8WFU. There

were significant stimulus-type-by-condition interaction effects for

P1 (F(1,23) = 6.954, p = .015), and P3 (F(1,23) = 4.527, p = .044) at

post-treatment (POz): in the treatment group, P1 was significantly

greater during NN trials than in the placebo group (p = .03), and the

treatment group showed higher, but not significant, P3s during NN

than during NT trials (p = .193). At 8WFU, a significant main effect of

stimulus type for N170 (F(1,21) = 6.092, p = .022) revealed both

groups showed stronger N170 responses for NN than for NT trials.

Overall, ABMT led to increased neural processing of neutral stimuli;

these findings may indicate biomarkers of ABMT's effects in youth

and provide insights into possible mechanisms through which ABMT

may reduce anxiety.

[NIMHR34MH097931: JP&WKS,NIMHF31MH105144-01A1:MB]

BINGE EATING IN ADOLESCENT AND ADULT RATS: RISK

FACTORS, CO-MORBIDITY AND BIOLOGICAL

MECHANISMS

L. Bekker1; R. Barnea2,1; L. Moshe3,1; G. Yadid1,2; T. Kisliouk4; N. Meiri4;
A. Weller3,1

1Gonda (Goldschmied) Brain Research Center, Bar Ilan University, Ramat Gan,
Israel, 2Faculty of Life Sciences, Bar Ilan University, Ramat Gan, Israel.
3Psychology Department, Bar Ilan University, Ramat Gan, Israel. 4Institute of
Animal Science, ARO, The Volcani Center, Bet Dagan 50250, Israel.
Lizabekker1@gmail.com

Binge eating (BE) comprises repeated, intermittent over-consump-

tion of palatable food in a short period of time, not necessarily

motivated by hunger or metabolic demand. BE and drug seeking

share similar features such as loss of control over consummatory

behavior, withdrawal-like symptoms when the food or the drugs are

not available and even craving. The aims of this study were to

examine risks factors for BE and co-morbidity to drug addiction and

to advance the understanding of neurobiological mechanisms. Using

two animal model approaches to BE (representing trait and state BE)

we found that adolescent rats are more prone than adults to BE

episodes and that obese rats are also at high risk for BE (BE prone;

BEP), compared to controls (more BE resistant; BER). In addition,

BEP rats showed high motivation to obtain a large amount of

preferred diet even when this predictably was followed by

abdominal discomfort caused by lactose ingestion. This indicates

pathological motivation for food. Furthermore, we found that the

degree of BE predicted the pattern of craving for self-administered

cocaine after it ceased to be available. Finally, mRNA expression of

TH and DAT in the VTA and hypothalamic arcuate nucleus were

correlated with levels of BE. Our findings in rats suggest that

adolescents and in particular obese adolescents are at risk for BE.

Furthermore, restricted access to an attractive diet was found to be

correlated to heightened cocaine craving, particularly in BEP, and

that the dopamine systems plays an important role in the control

over BE.
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MOTHER-CHILD FRONTAL EEG SYNCHRONY DURING

INTERACTION TASKS

M.A. Bell1; R.A. Ashley2; Y. Zhou2; A. Scarpa1; J.C. Dunsmore1;
C.L. Smith3

1Psychology, Virginia Tech, Blacksburg, VA 24061. 2Economics, Virginia Tech,
Blacksburg, VA 24061. 3Human Development, Virginia Tech, Blacksburg, VA
24061.
mabell@vt.edu

Physiological synchrony is the process by which interaction partners

coordinate with one another's physiological responses. Physiological

synchrony has important implications for the mother-child relation-

ship, in particular, because this relationship is considered critical in

children's developing self-regulation of emotion, behavior, and overall

well-being (Feldman, 2012). Specifically, mothers are thought to assist

children in the modulation of arousal and attenuation of physical and

psychological distress (Field, 2012; Uchino, 2004). We observed

dyadic recordings of frontal EEG asymmetries of mothers and their 3-

year old children to see if we could capture synchrony of this particular

physiological response. We focused on frontal EEG asymmetry

because this measure is conceptually and empirically meaningful in

the emotion regulation research literature. Thirty-two typically

developing 3-year-old children (21 girls, 11 boys) and their mothers

visited the research lab for simultaneous EEG recordings during puzzle

and building block tasks. We assessed frontal mother and child EEG

asymmetry scores on a second by second basis to determine if there

were linear patterns of physiological synchrony. The physiological

linkage effect was statistically significant and stronger for mother-girl

dyads, extending to a lag of 2 seconds. The effect was also statistically

significant for mother-boy dyads, but weaker and extending only to a

lag of one second. These findings suggest that mothers have different

physiological synchrony with girls and boys. Implications for differ-

ences in interaction patterns between mothers with their daughters

and sons will be discussed.

[NIH HD049878 & HD57319 to MAB; VT-ISCE to MAB]

EFFECTS OF ELEVATED PRENATAL TESTOSTERONE ON

POSTNATAL AUDITORY LEARNING IN BOBWHITE

QUAIL CHICKS

S.A. Bellinger1,*; J. Cecili2; D. Pulido2; N.A. Jones1; R. Lickliter2

1Department of Psychology, Florida Atlantic University, Boca Raton, FL 33431.
2Department of Psychology, Florida International University, Miami, FL 33199.
sbellinger2014@fau.edu

Elevated yolk progesterone in bobwhite quail eggs has been shown

to impair prenatal auditory learning, but facilitate postnatal auditory

learning in quail chicks. In contrast, elevated yolk testosterone has

been found to facilitate prenatal auditory learning, but its effects on

postnatal auditory learning are unknown. This study assessed

whether elevated prenatal levels of testosterone, within the

naturally occurring range, would impair or facilitate postnatal

auditory learning in quail chicks. Testosterone suspended in corn

oil (T, n = 26) or corn oil vehicle alone (V, n = 39) was injected into the

yolk of bobwhite quail eggs prior to incubation. Control eggs (C,

n = 40) received no injection. Following hatching, chicks were

exposed to an individual bobwhite maternal call (CALL A or CALL

B) for 10 min every hour for 24 hr. Chicks were then tested for their

preference for the familiarized vs. a novel maternal call (A or B) at

48 hr following hatching. Results revealed that chicks in the T, V, and

C groups showed no preference for either the familiarized or novel

maternal call, indicating that elevated levels of testosterone did not

facilitate postnatal auditory learning. This finding shows differential

effects of elevated testosterone on prenatal vs. postnatal auditory

learning, as was previously reported for elevated levels of

progesterone; however, the nature of the influence on prenatal

vs. postnatal learning (interfere or facilitate) differed between the

steroid hormones. Future research will address the possible

mechanisms involved in this striking difference.

[NSF grant BCS 1525371]

MATERNALLY REGULATED PRENATAL LIGHT EXPOSURE

EFFECTS SOCIAL MOTIVATION OF BOBWHITE QUAIL

CHICKS

S.C. Belnap; R. Lickliter

Psychology Department, Florida International University, Miami, FL, 33199.
licklite@fiu.edu

Maternal influences on offspring occur not only during egg formation,

but also during prenatal development in both birds and mammals.

Previous work with precocial birds indicates prenatal maternal

stimulation can influence postnatal perceptual and social preferences.

Here, we examined the influence of one maternally regulated factor,

prenatal light exposure, on the development of social motivation/

responsiveness in bobwhite quail. During incubation, quail hens leave

the nest intermittently during the day to find food and water; these

bouts expose the developing embryo to intermittent prenatal light. The

study's primary aim was to assess if the quantity or distribution of

prenatal light exposure would influence neonatal social motivation.

Quail embryos were incubated under one of four daily light exposure

conditions: dark, intermittent light exposure, low-intensity light for 12-

hours, or high-intensity light for 12-hours. After hatching, chicks from

each light exposure condition were tested individually at 48, 72, or

96 hr of age. Chicks were video recorded during two testing sessions;

one with four familiar broodmates present and one with broodmates

absent. Total time near broodmates and the frequency of distress calls

when broodmates were absent were analyzed. Results revealed chicks

prenatally exposed to intermittent light bursts (mimicking natural hen

behavior) showed higher social motivation in the presence of other

hatchlings and more distress calls in their absence when compared to

the low and high intensity light conditions, but not to the dark

condition. Findings point to the role of maternal behavior during

incubation on chick's early social development.

[NSF grant BCS 1525371]
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THE ROLE OF DIVERSITY IN CHILDREN’S RECOGNITION

OF NEWLY LEARNED BLACK, LATINO, AND WHITE

CHILD FACES

C.A. Best; P.A. Cordova; A.R. Crouse; T.G. Williams

Psychology Department, Kutztown University, Kutztown, PA 19530.
best@kutztown.edu

The other-race effect demonstrates that individuals typically have

better memory for newly learned faces of their own race vs. newly

learned faces of another race (e.g., Kelly, et al, 2008; Meissner &

Brigham, 2001). The phenomenon is largely thought to stem from

greater experience of facial characteristics in one's own racial group,

explained by face space models that are norm-based (e.g. Valentine,

1991) or input-based (e.g., Nelson, 2001). The current study tested

children's ability to recognize unfamiliar faces from the CAFE set of

children's faces (LoBue, 2014; LoBue & Thrasher, 2015), across 3

different races (i.e., Black, Latino, White) that varied on distinctiveness.

We familiarized5- to7-year-old children to facesonebyone then tested

recognition memory after a brief delay without any indication of the

upcoming test because incidental or implicit recognition is a more

naturalistic process since it eliminates differential use of individual

memorization strategies during familiarization. Data were analyzed by

hit vs. false alarm rates in which d prime results showed that children

with more daily diversity (i.e., regular interactions with other-race

neighbors, relatives, caregivers, andpeers) recognized significantlymore

faces than childrenwith less daily diversity. Childrenwithmore diversity

showed equalmemory for own and other race faces, suggesting routine

experiences with diversity can counteract the traditional other-race

effect. Furthermore, greater memory for other-race faces was more

pronounced if other-race faces were rated as more distinctive or

unusual as opposed to more typical or average-looking, again going

against the traditional other-race effect phenomenon.

EARLY CAREGIVING INTERVENTION PROTECTS

CHILDREN FROM THE DELETERIOUS IMPACT OF

POVERTY AND MALTREATMENT EXPOSURE ON THE

DEVELOPING BRAIN

J. Bick1; M. Dozier2

1Psychology Department, University of Houston, TX, 77024. 2Department of
Psychology and Brain Sciences, University of Delaware, Newark, DE, 19708.
jrbick@uh.edu

Children exposed to early life poverty experience an absence of

normative input needed for typical brain development, which may

explain risk for a broadnumber of neurocognitivedelays. There is a need

to identify protective factors that mitigate the influence of poverty,

especially during this formative period of brain development. In a

prospective longitudinal study, we examined whether poverty status

andquality of home and caregiving environment predicted electrophys-

iological functional patterns of brain activity inmiddle childhood. Family

SES andobservations of home environment and caregiving qualitywere

assessed during infancy and toddlerhood. Follow up assessments took

place once children reached 8 years of age, and resting EEG was

recorded for 6min during an Eyes Open/Eyes Closed paradigm.

Absolute and relative spectral power at theta, alpha, beta, and gamma

band was computed from raw EEG data for analyses. Data from 87

children indicated that severityofpovertyexposurewasassociatedwith

more immature patterns of functional brain activity (relatively lower

levelsofalphaactivity andhigher levelsof thetaactivity) inbothabsolute

and relative frequency bands. Quality of early caregiving and home

stimulating appeared to buffer children from the negative impact of

povertyexposureon functional brainactivity.Childrenwhoexperienced

higher levels of early life cognitive stimulation and caregiver respon-

siveness showed more normative patterns of resting EEG in middle

childhood. Findings have critical implications for prevention and

intervention targeting vulnerable children and families.

[This study was supported with funding from Mary Dozier; R01

MH07437409]

ELUCIDATING THE MECHANISMS OF FEAR EXTINCTION

IN DEVELOPING ANIMALS: A SPECIAL CASE OF NMDAR-

INDEPENDENT EXTINCTION IN ADOLESCENT RATS

M.A. Bisby*; K.D. Baker; R. Richardson

School of Psychology, UNSW Sydney, Sydney, NSW, Australia, 2052.
m.bisby@unsw.edu.au

NMDARs have been found to be critical for the consolidation of fear

extinction in rodents across the lifespan with only one exception,

infancy. In the current study, a possible second instance of NMDAR-

independent extinction across development was tested. Although

adolescents typically exhibit impaired extinction retention, some

recent work has shown that rats that are conditioned as juveniles and

then given extinction training as adolescents (JuvCond-AdolesExt)

have good retention of extinction (indicating successful extinction

consolidation). However, this good extinction retention is observed in

the absence of an upregulation of the synaptic plasticity marker

phosphorylated mitogen activated protein kinase (pMAPK) in the

medial prefrontal cortex, a region considered critical for extinction

consolidation. In the current study, rats received either the non-

competitive NMDAR antagonist MK801 (0.1mg/kg, s.c.) or saline

10min prior to extinction training. Although juvenile rats exhibited

impaired extinction retention after MK801 compared to saline, this

effect was not observed in JuvCond-AdolesExt rats (ns = 11–12).

Further experiments ruled out a number of alternative accounts for the

lack of an effect of NMDAR antagonism on extinction retention in

JuvCond-AdolesExt rats (e.g., that the animals were adolescents or had

a delay between conditioning and extinction). These results provide

evidence for yet another circumstance in which NMDARs are not

required for successful extinction retention − that is, when rats learn

fear as juveniles and undergo extinction as adolescents. Furthermore,

our findings highlight the complexity of fear inhibition across

development, particularly in adolescence.
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[Funding: This research was supported by grants from the National

Health and Medical Research Council (APP1086855 to RR and KB;

APP1031688 to RR) and the Australian Research Council

(DP150104835 to RR). MB is supported by an Australian Postgraduate

Award. KB was a National Health and Medical Research Council Peter

Doherty Early Career Fellow (APP1054642)]

GUINEA PIG PUP ACCEPTANCE OF A NOVEL FOOD

AFTER PRENATAL EXPOSURE TO MATERNAL

HYPERTHERMIA

T.J. Bishop1; B. Bailey1; Y. Argumedo1,2; K. Henshaw1; T. Austin1;
G.A. Kleven1

1Department of Psychology, 2Boonshoft School of Medicine, Wright State
University, Dayton, OH 45435.
tiarabishop92@gmail.com

Guinea pigs (Cavia porcellus) are naturally cautiouswhen it comes to novel

food items as many plant based foods can be toxic. Pilot testing suggests

that adult animals take at least a week to acclimate to a novel food.

However, we hypothesized that pups would learn to accept a novel food

item faster though social learning. We also hypothesized that animals

exposedtomaternalhyperthermia (MHT)wouldacquire foodpreferences

over adifferent time frame thancontrol animals.Maternal hyperthermia is

apotentprenatal teratogen that causesdamage toproliferatingcells in the

fetal brain. We targeted the striatum of the basal ganglia by subjecting

pregnant guinea pigs to a mild hyperthermia during mid-gestation. We

have previously demonstrated in rats and mice that exposure to an

antiproliferative during striatal development produces behavioral deficits

in offspring consistent with developmental disability. After birth, 1–2

week old guinea pig pups were placed in a social enrichment pen and

offered a novel food to which their mothers were already familiar. MHT

animals acclimated to the novel food item faster than either the control

animals or adults from previous studies, with the MHT animals spending

50–75% of their time in the novel food zone by day 3 of testing. Controls

continued to be hesitant until day 5 of testing. These findings suggest

social learning may play a role in guinea pig acclimation to novel foods.

Further, impulsivity in the MHT animals may have implications for future

research of food preference in children with developmental disabilities.

[Funding: NIH GM090122]

TWO-HIT MODEL OF PRENATAL ALCOHOL EXPOSURE

AND EARLY-LIFE ADVERSITY: IMPACT ON IMMUNE

FUNCTION

T.S. Bodnar*; C. Raineki; J. Weinberg

Department of Cellular & Physiological Sciences, University of British Columbia,
Vancouver, BC, Canada, V6T 1Z3.
tamara.bodnar@ubc.ca

Prenatal alcohol exposure (PAE) has a significant impact on immune

function, resulting in an increased risk of infections, alterations in

immuneorgandevelopment, andalterations in immune cell populations.

Importantly, altered immune function can impact both physical and

mental health. Specifically, the neuroimmune system is involved in brain

development, with perturbations linked to cognitive deficits andmental

health disorders. In addition, children exposed to PAE are more likely to

encounter stressful and/or abusive environments during early-life,

which can also impact immune function and brain development. Using a

two-hit model, interactive effects of PAE and early-life adversity were

explored, with outcome measures focused on immune/neuroimmune

function. Our results indicate that the two-hit model has differential

effects on males and females. In males, the combination of PAE and

early-life adversity led to impairments in immune cell responses to

challenge,whereas in females, immunecellswereunaffected.Males also

showedblunted cytokine responses to immunechallengebothwithPAE

alone and in combination with early-life adversity, with only subtle

dampening of cytokine levels in female rats. Taken together, these

results suggest that males may be more vulnerable to immunosuppres-

sive effects of PAE combined with early-life adversity, with females

showing signs of resilience. Ongoing work aims to determine whether

this pattern of vulnerability vs. resiliency also extends to neuroimmune

parameters. Importantly, alterations in immune function have implica-

tions for a range of health-related outcomes and as such, further insight

into immune alterations associated with PAE may lead to immune-

based, and perhaps sex specific, intervention strategies.

[NIH/NIAAA R01 AA022460, R37 AA007789, NeuroDevNet to JW,

and CFFAR to CR, JW]

THE DEVELOPMENT OF FEEDBACK PROCESSING IN

ADOLESCENCE: AN ELECTROPHYSIOLOGICAL STUDY

M.E. Bowers1,*; G.A. Buzzell2; T.V. Barker2; E.M. Bernat1,3; N.A. Fox1,2

1Neuroscience & Cognitive Science Program, University of Maryland, College Park,
MD 20742. 2Department of Human Development & Quantitative Methodology,
University of Maryland, College Park, MD 20742. 3Department of Psychology,
University of Maryland, College Park, MD 20742.
mbowers1@umd.edu

The ability to process external feedback processing and adjust

behavior to reach a goal is a core feature of human cognition. It is

important to understand how feedback processing develops through-

out adolescence because this developmental period is marked by

maladaptive behaviors and poor decision-making. Traditionally, the

Feedback-RelatedNegativity (FRN), a negative event-related potential

(ERP) occurring approximately 250–350ms after negative feedback,

has been used as an index of feedback processing. However, literature

utilizing the FRN to investigate development of feedback processing in

adolescence is mixed. Given that the FRN reflects a time-domain signal

composed of underlying theta and delta frequency band activity,

conflicting results may be due to the contribution of both theta and

delta frequencies in the FRN. In adults, feedback-related theta has

been associated with the saliency of feedback, while feedback-related

delta activity has been associated with processing secondary feedback

features including outcome magnitude. Here, fifty-three 9 −15 year
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olds completed a gambling taskwhile EEGwas recorded.We show that

separately examining feedback-related theta and delta activity may

provide more information as to the development of feedback

processing than traditional FRN analyses. Correct and error FRN

mean amplitude was not related to age. On the other hand, theta

response to correct feedback decreasedwith age,while theta response

to error feedback was not associated with age. Moreover, delta band

activity during the time-range of the FRN was unrelated to age. These

results demonstrate correct feedback is more salient to younger

children, an effect that diminishes with age.

[NIH grant U01MH093349 to NAF]

ALTERNATED HINDLIMB STEPPING BEHAVIOR

DEVELOPMENT AND SEROTONIN RECEPTOR PLASTICITY

IN THE INTACT AND ISOLATED SPINAL CORD

A.L. Bozeman; S.D. Kauer; M.R. Brumley

Department of Psychology, Idaho State University, Pocatello, ID 83201.
brummich@isu.edu

Examining stepping behavior in spinal transected rats can provide insights

into the spinal and supraspinalmechanisms that regulate locomotion. This

project examined changes in hindlimb stepping behavior in intact and

spinal rat pups, as well as changes in serotonin receptor density in the

lumbar spinal cord. Neonatal rats received a low-thoracic spinal

transection or sham operation on postnatal day 1 or 5 (P1 or P5).

Behavioral testing occurred on P5 or P10. On day of testing, subjects

received an intraperitoneal injection of 3.0mg/kg quipazine (a serotonin

receptor agonist) or saline. Next, subjects were euthanized and spinal

cords were extracted for immunohistochemistry. Serotonin receptor

density in the lumbar spinal cordwas analyzedusing confocalmicroscopy.

Quipazine-treatedsubjects showedsignificantlymorealternatedhindlimb

steps than saline-treated subjects. Compared to shams, spinal subjects

injectedwithquipazine showedsignificantlymorehindlimbsteps. ForP10

quipazine-treated spinal subjects, significantly more stepping occurred in

pups that received spinal surgery on P1 compared to on P5. For subjects

that receivedspinal surgeryonP1, significantlymoresteppingoccurredon

P10 thanonP5.Upregulationof serotonin receptors in theventral hornof

lumbarspinal sectionswasobserved inspinal subjectscomparedtoshams.

Findings suggest that stepping behavior evoked by quipazine in immature

rats is influenced by age at spinal injury, age at testing, and serotonin

receptor density in the lumbar cord. Thus, alterations in descending

pathways cause changes in spinal circuitry that affectsmotor function and

depends on developmental age.

MATERNAL CONTRIBUTIONS TO MOTHER-CHILD

PHYSIOLOGICAL ATTUNEMENT IN LOW-INCOME

LATINO/A DYADS

S.H. Braren* C. Blair

Department of Applied Psychology, New York University, New York, NY, 10012.
stephen.Braren@nyu.edu

Recent research indicates that physiological attunement between a

mother and her child contributes to the organization of the child's

stress response and regulatory processes early in a child's life.

However, the influence of moderating factors, such as situational and

behavioral variables, on dyadic attunement is not well understood, as

some studies have reported discrepant findings. The current analysis

extends the investigation of mother-child physiological attunement in

a sample (N = 267) of primarily low-income Latino/a mothers and their

0-4-year-old children. Saliva was collected by mothers and their

children at three time points across two consecutive days in their

homes and assayed for the stress-related hormones cortisol (CORT)

and alpha amylase (AA). Parallel growth curve modeling was used to

predict child's CORT and AA from their mother's CORT and AA to

assess attunement of a dyad's trajectories (slopes) and levels

(intercepts) of physiological activity. Results revealed that dyads had

significantly attuned CORT levels and that this relationship was

moderated by maternal behavior. Specifically, mothers who displayed

higher levels of harsh parenting during a semi-structured parent-child

interaction had CORT levels that were more attuned to their child's

compared to mothers who displayed lower levels of harsh behaviors.

No attunement was observed within dyads for CORT and AA

trajectories or AA levels. These results highlight the contribution of

maternal behavior in moderating the physiological attunement of

mother-child dyads and provide insight into understanding the

dynamics of physiological co-regulation.

[Funding: This material is based upon work supported by the National

Science Foundation Graduate Research Fellowship Program under

grant no. DGE1342536 and by the National Institute of Child Health

and Human Development under grant no. 1PO1HD39667 and

2PO1HD039667 with co-funding from the National Institute on

Drug Abuse]

CAN CHILDREN WITH SELECTIVE MUTISM EFFICIENTLY

IDENTIFY EMOTIONS?: AN EYETRACKING STUDY

UTILIZING NIMSTIMS

E.I. Bravo*; C. Del Busto; L. Feinberg; N. Hong; J. Furr; S.M. Pruden

Department of Psychology, Florida International University, Miami, FL 33199.
ebrav012@fiu.edu

Selective Mutism (SM) is a rare form of childhood social anxiety.

Children with SM are characterized by a lack of verbal interaction in

social settings (Viana, Beidel & Rabian, 2009). Research has suggested

that in general, individuals with social anxiety disorders tend to show

an attentional bias towards negative social cues such as faces

representing negative and threatening emotions (Mueller, Hofmann,

Santesso, Meuret, Bitran, & Pizzagalli, 2009). The goal of the current

study is to examine baseline preference of children with SM to faces

exhibiting positive, negative, and neutral emotions, as well as their

processing efficiency for mapping emotion words onto the correct

referent. The baseline preference of children with SM for faces

exhibiting emotions could potentially lead to further understanding of
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the attentional biases of children with social anxiety disorders. The

concept of processing efficiency for emotion words builds upon the

information processing research with dot probe tasks that finds

socially anxious individuals exhibit a bias for negative affects.

Eyetracking will allow for further understanding on how quickly SM

children can process emotion words and identify the matching stimuli.

30 children, ages 4–10 with selective mutism were recruited from the

Brave Bunch Summer Program for Children with Selective Mutism to

participate in a battery of cognitive assessments as well as an

eyetracking procedure employing an intermodal preferential looking

paradigm utilizing NimStims. Based on previous research, we predict

that they will show biased baseline preferences for negative affects

and map negative emotion words quicker than trials testing positive

emotion words.

BEHAVIORAL EFFECTS OF COMBINED ALCOHOL AND

CANNABINOID EXPOSURE DURING A MODEL OF LATE

GESTATION IN RATS

K.R. Breit*; C.G. Rodriguez; J.D. Thomas

Department of Psychology, Center for Behavioral Teratology, San Diego, CA
92120.
kbreit@mail.sdsu.edu

Cannabis is the most commonly used illicit drug among pregnant

women, and over half of pregnant womenwho report cannabis use also

consume alcohol. However, the consequences of combined alcohol and

cannabis exposure on fetal development are not well understood. The

current study examined the effects of ethanol, CP-55,940 (a cannabi-

noid agonist; CP), or the combination on behavioral development. From

postnatal days (PD)4–9, aperiodofbraindevelopment equivalent to the

third trimester, Sprague-Dawley rat pups received ethanol (5.25 g/kg/

day) or sham intubation, as well as CP (0.4mg/kg/day, i.p.) or vehicle.

Behaviors were examined throughout development, beginning on PD

12. Motor development was delayed by ethanol, but advanced by CP;

performance of subjects exposed to the combination was intermediate

anddid notdiffer fromcontrols. In contrast, ethanol, but notCP, induced

long-lasting changes inmotor performance, leading to impairments that

were more severe when combined with CP. Separately, both ethanol

and CP increased open field activity, whereas the combination of

ethanol and CP specifically impaired habituation. Finally, only ethanol

impaired spatial learning, but both ethanol and CP separately increased

thigmotaxis. Thus, developmental exposure to ethanol or CP disrupted

behavioral development in unique ways and the combination produced

the most severe effects within specific measures. Importantly, the

combination increasedmortality, possiblymaskingadditional interactive

effects. Nevertheless, these data suggest that prenatal cannabis

exposure disrupts development and that effects may be more severe

when combined with alcohol, which has important implications for

public health policy.

[NIH Loan Repayment Program Award to KRB, NIAAA AA012446

grant to JDT]

THREAT-BASED STRESS, BLUNTED CORTISOL

RESPONSE, AND EXTERNALIZING BEHAVIOR IN

ADOLESCENTS

A.L. Brown1,*; P. B. Cunningham2; S.L. Foster3; P.A. Brennan1

1Psychology, Emory University, Atlanta, GA 30322. 2Psychiatry and Behavioral
Sciences, Medical University of South Carolina, Charleston, SC 29425.
3Psychology, Alliant International University, San Diego, CA 92131.
April.l.brown@emory.edu

Stress and cortisol reactivity are consistently linked to adolescent

externalizing behavior. Studies, however, typically fail to distinguish

between types of experiences and assume different stressors

influence development via the same mechanisms. Recent research

indicates stressors may have differential associations with externaliz-

ing problems, and implicates cortisol reactivity as a moderator of these

associations. The effects of higher cumulative stress on poorer mental

health may be the result of specific experience of events related to

interpersonal violence (i.e., threat exposure). This study examined

associations between threat-based stress and externalizing behavior,

and examined whether associations were moderated by cortisol

reactivity among 162 adolescents referred to treatment for conduct

disorder, delinquency, or exhibiting behavioral problems at home or

school (Mage = 15.35). Threat- and non-threat based lifetime stress and

urban hassles were assessed using the Life Events Scale and Urban

Hassles Index, respectively. Externalizing behaviors were assessed

using the Externalizing Problems subscale of the Child Behavior

Checklist, and the area under the curve formula for cortisol awakening

response (CARAUC) was used to assess cortisol reactivity. Age,

ethnicity, and socioeconomic status were entered as control variables.

Regression analyses indicated that threat-based lifetime events were

significantly associated with externalizing symptoms, while non-threat

based lifetime events were not. Both threat-based and nonthreat-

based urban hassles were positively related to externalizing problems,

and the association between threat-based urban hassles and

externalizing problems depended on the youth's biological stress

levels. Specifically, higher levels of threat-based urban hassles were

associated with more externalizing behavior only among adolescents

with blunted cortisol reactivity.

[Funding: Research was supported by Grant R01 MH068813]

THE INFLUENCE OF DONALD O. HEBB ON THE

FOUNDERS OF THE ISDP

R.E. Brown; R. V. Wheeler

Psychology and Neuroscience, Dalhousie University, Halifax, NS, Canada,
B3H4R2.
rebrown@dal.ca

Donald O. Hebb was a major contributer to many of the concepts in

developmental psychobiology (Fentress, 1987, Dev. Psychobiol., 20,

103–109). Many of these ideas were presented in his book, The

Organization of Behaviour (1949), but he continued to contribute ideas

to developmental psychobiology throughout his career. Hebb's
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concept that intelligence had two components, neurological and

environmental, led him to conduct the first experiment on the effects

of enriched environmental experience on learning and memory in rats

in 1947. Hebb also showed that perceptual experience was necessary

for proper visual development. His earlier studies investigated the

effects of neural damage at different ages on cognitive functions. A

critical reading ofHebb's papers indicates that hewas ahead of his time

in understanding the importance of a developmental psychobiological

approach to the study of brain and behaviour (Brown & Milner 2003

Nat. Rev. Neurosci, 4, 1013–9).Many of the founders of the ISDPwere

interested in early experience and thus had a strong connection to

Hebb's research. Many of the founders also used Hebb's theories in

The Organization of Behaviour as explanations for their data,

presenting possible mechanisms by which behaviour was regulated

at a neurophysiological level. Some of the founders of the ISDP most

closely related to Hebb's research were Victor H. Denenberg, John L.

Fuller, John P. Scott, John A. King, Mark Rosenzweig and William A.

Mason. This presentation examines how the work of each of the

founders of the ISDP was related to Hebb's ideas.

[NSERC grant to REB]

EEG ALPHA ACTIVITY MODULATED BY ACTION

EXPERIENCE DURING EARLY CHILDHOOD

L.J. Bryant; D.T. Liyanage; K. Cuevas

Psychological Sciences, University of Connecticut, Waterbury, CT, 06702.
lauren.bryant@uconn.edu

Research with infants and adults has demonstrated that the

electroencephalogram (EEG) mu rhythm, measured within the alpha

frequency range over central sites, exhibits greater activation during

the perception of actionswithwhich the observer has first-handmotor

experience (Cannon et al., 2014; Gerson et al., 2015). This modulation

of mu activity suggests that the underlying neural mirroring system

(NMS) may serve as a mechanism of action understanding by which

representations of previous motor experience are activated during the

perception of similar actions. However, associations between the mu

rhythm and action experience during early childhood have not yet

been studied. In the present study, we used an at-home training

paradigm (Gerson et al., 2015) to manipulate children's (3–6 years;

N = 14) and adults’ (N = 6) active and observational experience with

two tools. We then examined EEG mu rhythm (child: 7–10Hz; adult:

8–13Hz) desynchronization during the observation and execution of

tool-use actions. A repeated-measures MANOVA revealed a signifi-

cant Region × Experience interaction (p =. 02), with greater desynch-

ronization during perception of the active training task at occipital

sites, t(13) = 2.24, p = .03, but not at frontal, central, or parietal sites

(ps > .10). Preliminary analyses with adults, however, failed to indicate

differential EEG activity as a function of action experience (ps>.10).

Adult data collection is ongoing and future analyses will consider

additional indices of NMS activity (e.g., frontal-parietal coherence,

beta rhythm). We hypothesize that, during early childhood, active and

observational experience differentially influence visual attention,

which modulates occipital alpha rhythm desynchronization.

EMOTIONALLY GAZE-CUED OBJECT PROCESSING IN

TYPICALLY AND ATYPICALLY DEVELOPING CHILDREN

J.L. Burris1,*; R.A. Barry-Anwar2; T.R. Bussey1; S.M. Rivera1

1Department of Psychology, University of California, Davis, Davis, CA 95616.
2Department of Psychology, University of Florida, Gainesville, FL 32611.
jlburris@ucdavis.edus

Social learning is dependent upon the ability to process emotional

facial expressions. Research using ERP has shown that differen-

tially processing negative emotional facial expressions can impact

gaze following and processing of objects that have been gaze cued

(Hoehl et al., 2008). The current study utilizes eye tracking to

investigate this process in infants who are typically developing (TD,

N = 67) and young children who have Autism Spectrum Disorder

(ASD) and fragile X syndrome (FXS, N = 22). Both atypically

developing populations present clinically with social impairments,

but the link between social behaviors and emotional processing

may be different in the two populations. In the current study a

neutral or fearful face, with an object on each side, was presented

on an eye tracker for one second. Next, the eyes on the face

stimulus shifted gaze towards one object (target) for 5 seconds.

Lastly, the objects were shown alone for 5 seconds. Children with

FXS (t(21) = 2.96, p = .008) and TD (t(66) = 7.31, p < .001) visually

prefer the target object on neutral but not fearful trials, while the

ASD group's object processing did not differ by emotion or from

chance levels. These findings suggest that the presence of a

negative emotion may disrupt gaze following and object processing

in TD and FXS groups, but not in children with ASD, who may not

interpret the social cue at all. Future analyses will explore looking

to the face during cueing to investigate the role that emotional face

processing may play in the current findings.

THE ERROR-RELATED NEGATIVITY MEDIATES

LONGITUDINAL RELATIONS BETWEEN BEHAVIORAL

INHIBITION AND OBSERVED SOCIAL ANXIETY

G.A. Buzzell1,*; A. Forman-Alberti1; S.V. Troller-Renfree1; T.V.
Barker1; L.C. Bowman2; D.S. Pine3; H.A. Henderson4; N.A. Fox1

1Department of Human Development and Quantitative Methodology, University
of Maryland, College Park, MD 20742. 2Department of Psychology, University of
California, Davis, CA. 3Emotion and Development Branch, Intramural Research
Program, National Institute of Mental Health, Bethesda, MD. 4Department of
Psychology, University of Waterloo, Waterloo, ON, Canada.
gbuzzell@umd.edu

Behavioral inhibition (BI) is an early childhood temperament,

characterized by negative reactivity and avoidance of novelty. This

temperament is predictive of social reticence in childhood and

increased risk of developing social anxiety in adolescence.

Moreover, relations between BI and social anxiety are influenced
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by the error-related negativity (ERN), a neural measure of

performance monitoring sensitive to error salience. However,

much of the research linking ERN to anxiety has been limited to

survey-based anxiety assessments that may lack ecological validity;

limited research has demonstrated a link between ERN and

observed social anxiety in naturalistic social interactions. In the

present study, children were assessed for behavioral inhibition at

ages 2 and 3. At age 12, adolescents returned to the laboratory and

performed a flanker task under two conditions: once while

believing they were under peer evaluation, and once while not

being observed. This methodology isolated social changes in error

monitoring (social-effect-ERN). At age 12, adolescents also

completed standard survey-based social anxiety assessments and

were observed during a social interaction with unfamiliar peers. BI

and social-effect-ERN both predicted greater observed social

anxiety during the social interaction; observed social anxiety was

also positivity related to parent and child reports of social anxiety.

Critically, social-effect-ERN was found to mediate relations

between BI and observed social anxiety. Collectively, these results

are consistent with the notion that BI predicts later social reticence

and anxiety. Moreover, the results identify a mechanism underlying

this relation and provide the first evidence of a link between error-

monitoring and observed social anxiety.

[This research was supported by Grants from NIMH (U01MH093349

to NAF and HAH; U01MH093349-S to NAF) and the NIMH-

Intramural Research Program (ZIAMH-002782 to DSP)]

BRAIN CORRELATES OF DOMINANT BACTERIA ACROSS

DEVELOPMENT: A PROOF OF CONCEPT STUDY IN

TYPICALLY DEVELOPING AND ADVERSITY EXPOSED

CHILDREN

B.L. Callaghan1,2,*; A. Fields1; L.J. Gabard-Durnam1; D.G. Gee3;
C. Caldera4; K.L. Humphreys5; B. Goff4; J. Flannery6; E.H. Telzer7;
M. Shapiro4; N. Tottenham1

1Columbia University, New York, NY, 10027. 2Melbourne University, Melbourne,
VIC 3050. 3Yale University, New Haven, CT 06511. 4University of California Los
Angeles, CA 90095. 5Stanford University, Stanford, CA 94305. 6Oregon
University, Eugene, OR 97403. 7University of Illinois at Urbana Champagne,
Champaign, IL 61820.
bridgetcallaghan281@gmail.com

We performed a proof-of-concept study in humans to establish the

existence of brain-microbiome associations in youth, and examine

their influence by early stress exposure. Community composition of

the gastrointestinal microbiome and brain activity during an

emotional faces task (performed in a magnetic resonance imaging

MRI scanner) were examined in mid childhood-early adolescence.

We examined two antagonistic bacteria in the gut (Bacteroides and

Prevotella), and observed that they predicted opposing patterns of

activity in the brain (particularly in the prefrontal cortex). Functional

connectivity analyses of these prefrontal clusters revealed different

connectivity patterns with the whole brain that had implications for

anxiety

THREAT LEARNING VIA EMOTIONAL EAVESDROPPING

IN THE TODDLER PERIOD

B.L. Callaghan1,2,*; T. Choy1; K. O’Sullivan1; E. Routhier3; N. Koutruba3;
V. Goode3; T. Klein3; N. Tottenham1

1Psychology Department, Columbia University, New York, NY, 10027. 2Melbourne
University, Melbourne, VIC 3050. 3Barnard College Center for Toddler Develop-
ment, Barnard University, New York City, NY, 10027.
bridgetcallaghan281@gmail.com

Observational learning about threat is a common means of learning

about danger in the environment. The current study examined

whether observational threat learning occurred as early as the toddler

period and whether this learning endured over a 2-week period.

Toddlers were exposed to two novel toys (CS+ and CS-). For the CS+,

toddlers witnessed a confederate scolding an adult when she played

with the CS+ toy. For the CS-, toddlers witnessed a neutral reaction

from the confederate. Following this observation, toddlers were

placed in one of three conditions (immediate, surrogate, or delay). In

the immediate condition, toddlers were given a chance to play with

either toy (CS+ vs CS-), and they were significantly more likely to

choose the CS- to play with. In the surrogate condition, toddlers were

given the chance to decide for the adultwhich toy she should playwith;

toddlerswho chose theCS+ spentmore time looking at the adult as she

played the toy than when the CS- was selected. In the delay condition,

toddlers were again given the chance to play with either toy (CS+ vs.

CS-) but after a 2-week delay. Toddlers showed evidence of memory

retention over the 2-week period, again choosing the CS- more often

than the CS+. These findings indicate that toddlers can learn about a

social threat through observation and can apply this learning to agents

even when it is not themselves. Moreover, observational learning can

be maintained at least over a 2-week period during toddlerhood.

THE ROLE OF MICROGLIA IN COMORBIDITY BETWEEN

ADOLESCENT ASTHMA AND ANXIETY
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Adolescent developmental is sensitive to perturbations affecting adult

neuronal and behavioral processes associated with internalizing

disorders. Asthma, a common chronic health challenge, affects 9%

of U.S. adolescents, and often occurswith anxiety and depression. Little

is known about neurobehavioral impacts of chronic adolescent asthma.

Microglia, the brain's resident immune cells, activate after peripheral

insult; over-activation is implicated in neuropsychiatric disorder

development. The mechanism underlying asthma and internalizing

disorder comorbidity, andmicroglia involvement in this relationship, has

not been established. Our lab has developed amouse model for chronic

adolescent asthma, individually manipulating two components of
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allergic asthma: airway inflammation (via repeated exposure to house

dust mite extract, HDM) and labored breathing (via repeated exposure

to methacholine, MCH). Our previously published results demonstrate

that mice exposed to adolescent MCH had higher adult anxiety-related

neurobiological and behavioral symptoms than unexposed mice. The

present study tested acute effects of airway inflammation and labored

breathing on microglia activation, immune marker expression, and

corticosterone production in juveniles (postnatal day [P] 21) and near-

adults (P56) at 0, 1, 2, 4, 8, or 24 hr after final asthma treatment. Classic

pro-inflammatory cytokines (IL-6, TNF-α, IL-1β) were measured in lung,

spleen, and hippocampus. Microglia markers (Cd11b, Iba-1) were

examined in hippocampus. Corticosteroids were measured from serum

and feces. Preliminary evidence indicates that weekly MCH exposure

led to elevated Cd11b expression (indicative of increased microglial

activity) compared to controls. Study results suggest that microglia may

be involved in one specific pathway that leads to increased internalizing

symptoms with asthma.

[Grant Sponsor: [NIH Grant R21MH092667, to SAC, AA, LCK, RHB, &

TC]; Grant Sponsor: [Penn State Institute for Neuroscience, to SAC];

Grant Sponsor: [Penn State Social Science Research Institute, to SAC]]
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The developing fetal brain is sensitive to in utero disruption in response

to adversematernal exposures.Wehave been exploring the epigenetic

impact of prenatal exposures in animal models and humans to build a

translational framework. In the first series of studies, we exposed

pregnantmice to bisphenol A (BPA) and examined behavior, brain gene

expression, and epigenetic outcomes. We then conducted epigenetic

analyses on cord blood samples from a human cohort in which there

was prenatal BPA assessment. In a second series of studies, we

assessed prenatal psychosocial stress inmothers during pregnancy and

conducted epigenetic analyses of human placentas.We then examined

gene expression in rodent placentas after chronic stress during

pregnancy. We determined that: 1) in mice, prenatal BPA leads to

increased epigenetic silencing of the brain-derived neurotrophic factor

gene (Bdnf) and impaired memory in male offspring; 2) elevated

gestational BPA exposure is associated with epigenetic silencing of

Bdnf in human cord blood samples (in males only); 3) maternal stress

during pregnancy is associated with increased epigenetic silencing of

11β-hydroxysteroid dehydrogenase 2 (Hsd-11β2) in human placentas

and 4) in prenatally stressed rodents, placental expression ofHsd-11β2

is decreased. We also find evidence that both BPA and maternal stress

alter the frequency of postnatal mother-infant interactions and that

these postnatal experiences can serve tomoderate the neurobiological

and behavioral impact of prenatal adversity. The integration of cross-

species approaches strengthens the causal inferences that can be

made when predicting the impact of experience on long-term

outcomes.

EFFECT OF AUTISM SEVERITY ON NEURAL SUBSTRATES

OF LANGUAGE APTITUDE

C. Chen1,*; J. Van Horn2; GENDAAR Research Consortium

Neuroscience Graduate Program, University of Southern California, Los Angeles,
CA 90089.
chencs@usc.edu

Previous studies have examined sex differences in brain volume of

ASD (Bloss and Courchesne 2007). However, little research has been

conducted on autism severity. Here, we assess whether autism

severity is associated with cortical thickness underlying language

aptitude. USC, UCLA, Seattle Children's Institute, Harvard, and Yale

were involved in data collection. The sample comprised of 48 ASD girls

and 54 ASD boys, ages 7 to 17. Diagnosis was based on the Autism

Diagnostic Interview-Revised. Language aptitude was defined as

ability to formulate sentences, evaluated by the Clinical Evaluation of

Language Fundamentals. Freesurfer was used to determine cortical

thickness for 146 regions obtained from theDestrieux atlas.MANOVA

analyses were performed on all cortical regions, with ASD severity and

formulated sentence score as independent variables. MRI scanner

type, pubertal status, and handedness served as covariates. Multiple

comparisons were taken into account by using a stringent p < .01. An

ASD severity by language score interaction existed in the right occipital

pole (p=.002) and left inferior precentral sulcus (p=.001) of ASD girls.

For ASD boys, the interaction existed in the right postcentral gyrus

(p = .001), right postcentral sulcus (p=.005), right parieto-occipital

sulcus (p = .006), right intraparietal sulcus and transverse parietal sulci

(p=.005), and left superior temporal sulcus (p = .008). Our results

suggest that ASD boys’ brains are far more dependent on the

relationship betweenASD severity and language ability than girls. They

also display greater right hemispheric cortical thickness laterality for

language tasks than ASD girls, instead of the left hemisphere usually

seen in typically developing children.

[NIH-R01-MH100028]

DIMENSIONS OF ADVERSITY IN RESTING STATE

FUNCTIONAL CONNECTIVITY OF THE AMYGDALA AND

HIPPOCAMPUS

T.W. Cheng*; K.L. Mills; J.C. Flournoy; J.E. Flannery; S. Peake;
A. Mobasser; P. Fisher; J.H. Pfeifer

Department of Psychology, University of Oregon, Eugene, OR 97405.
tcheng@uoregon.edu

In neurodevelopmental studies, adversity has largely been defined by

utilizing composite scores collapsing across multiple domains. This
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approach potentially obscures unique mechanistic effects of multiple,

frequently co-occurring dimensions of adversity, such as abuse and

neglect. This project aims to characterize differences in resting state

functional connectivity (rs-fcMRI) associated with abuse and neglect

across community and high-risk (children with involvement in the child

welfare system) samples of adolescents aged 11–18 years (current

N = 103). A robust literature implicates early adversity in altering the

structure, function, and connectivity of the amygdala and hippocam-

pus. We examined rs-fcMRI correlations between BOLD signal in four

seed regions (bilateral amygdala and hippocampus) and a whole-brain

parcellation (Gordon et al., 2014). Next, we evaluated which of the

following four regression models best explained variation in correla-

tions between each parcel and seed region using likelihood statistics

and AIC: 1) a null model, 2) a neglect only model, 3) a model with

neglect and abuse as main effects, or 4) a model also incorporating an

interaction term for neglect and abuse. Considering connections best

explained by models 2–4 only, preliminary findings suggest that the

neglect only model explained the most variation in connectivity

strength between our connections of interest. However, for the left

amygdala, the interaction model best explained variation in connec-

tivity strength, particularly for regions of the dorsal attention and visual

networks. Overall; this suggests that rs-fcMRI studies of adversity may

benefit from separate considerations of neglect and abuse.

[Funding: 1P50DA035763]
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Fragile X syndrome (FXS) is a genetic disorder caused by a trinucleotide

CGG expansion within the FMR1 gene located on the X chromosome.

Infants with FXS are impaired in dynamic visual attention processing,

which relies on processes of attention shifting that require disengage-

ment of attention from the first stimulus to fixate on a second. The

present study investigated attention shifting and orienting in 21 young

childrenwith FXS and 21mental agematched typically developing (TD)

children using infrared eye tracking. Attention shifting was assessed

using a modified gap-overlap task. On gap trials, the central stimulus

disappeared before the peripheral target appeared, and on overlap

trials, the central stimulus remained presentwhen the peripheral target

appeared. A gap effect emerges when latencies to shift to the

peripheral target are longer in overlap conditions, reflecting the

recruitment of cortical disengagement mechanisms. Visual latencies to

saccade to the peripheral target were measured. Preliminary results

show the expected gap effect in the TD group: participants are slower

to orient to peripheral targets on overlap trials than on gap trials (t

(20) = −2.9, p = 0.008). There was no significant gap effect in the FXS

group indicating that children with FXS are shift attention to the

peripheral target at the same speed regardless of the presence or

absence of a central stimulus (t (19) = −0.96, p = 0.34). These finding

suggest atypical attentional disengagement patterns in FXS that may

be underlying impairments in attention shifting, and suggest potential

targets for attention training in this population.

[Funding Source: 1 R01 HD056031]

SCIENCE COMMUNICATION IN THE 21ST CENTURY

L. Chong

Science, American Association for the Advancement of Science, Washington, DC.
lchong@aaas.org

Throughout history, the media has played a powerful role in dictating

the facts. As communications become increasingly fast-paced, does

the race to publish pose a threat to the truth? What lessons can

research take from journalism when it comes to promoting evidence-

based knowledge? Both academic and mainstream publishing is facing

a paradigm shift, as wemove increasingly into online formats and away

from print. How will researchers and publishers adapt to this changing

landscape? Dr. Lisa Chong will share her invaluable insights into why

science communication is more important in the 21st century than ever

before − and what she sees for the future of research dissemination.

She will also discuss her career journey from researcher to editor;

including the challenges she faced along the way.

TRAINING EFFECTS OF ATTENTION BIAS

MODIFICATION ON ERROR-RELATED NEGATIVITY IN

YOUTH WITH ANXIETY

C. Clifford1,*; M. Ramos1; M. Bechor1; W.K. Silverman2; J.W. Pettit1;
B.C. Reeb-Sutherland1

1Department of Psychology, Florida International University, Miami, FL 33199.
2Yale Child Study Center, Yale University, New Haven, CT 06520.
cclif003@fiu.edu

Attention to threat bias in individuals with anxiety may be trained via

Attention Bias Modification Training (ABMT) as a potential treatment

for anxiety. However, little is understood about ABMT's influence on

underlying neural correlates associatedwith anxiety, such as the error-

related negativity (ERN). One session of ABMT decreases ERN

amplitude but this has yet to be shown for individuals with anxiety

who typically receive additional sessions. The current study examined

the ERN during the Erickson Flanker task in youth diagnosed with

anxiety who either received eight ABMT (EXP, N = 10, 13.2 years) or

eight placebo (CON, N = 11, 10.18 years) sessions. Post-error slowing

and ERN amplitude at frontal-central sites were assessed before (PRE),

immediately after (POST), and 2 months after (2MO) treatment. No

differences between EXP and CON groups on post-error slowing were

found. However, both groups showed a decrease in post-error slowing

between PRE and POST assessments (t(20) = 2.065, p = .052). The
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immediate (PRE to POST) and sustained (PRE to 2MO) effects on ERN

amplitude were examined. Changes in ERN amplitudes from PRE to

POST did not differ between EXP and CON. However, there was a

marginally significant group x time interaction effect (F(1,20) = 3.25,

p = 0.090) from PRE to 2MO, demonstrating that there was a decrease

between PRE and 2MO ERN only within EXP and not CON. These

preliminary results suggest that ABMTmay not have immediate effects

on underlying neural correlates of anxiety but that these effects may

be delayed trained effects which manifest months after treatment has

ended.

[NIMHR34MH097931: JP&WKS,NIMHF31MH105144-01A1:MB]
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Sleep/wake patterns undergo rapid nocturnal sleep consolidation

and maturation of wake rhythm during the first 6 months of age. The

effects of diet on sleep-wake entrainment, and gut-brain axis

connections require further study. This pilot study tracked

longitudinal development of 24-h sleep/wake organization in

healthy term infants randomized to one of two formulas from

baseline (14–35 days of age) up to 112 days of age: routine cow's

milk-based infant formula without added prebiotics (Control; n = 82)

or with a prebiotic blend (polydextrose [PDX] and galactooligosac-

charides [GOS]; 4 g/L, 1:1 ratio) (PDX/GOS; n = 79). Infants wore

actigraph devices at three study timepoints (consecutive 72-h

periods); 24-h sleep-wake variables were averaged from collected

motor activity data (baseline, n = 157; Day 70, n = 133; Day 112,

n = 129) and analyzed by repeated measures ANOVA. A total of 131

infants completed the study; complete actigraphy data (all study

timepoints) was available for 124 participants. Significant age-

related changes (p ≤ 0.018) were demonstrated by study end: total

nocturnal time awake and duration of wake episodes (mean)

decreased; total diurnal wake time increased and number/duration

of naps decreased. In addition, the PDX/GOS group demonstrated

significantly longer latency (minutes) to first and second nap

(p ≤ 0.028) since wake-up time relative to Control at Day 112; this

suggests improved consolidation of waking states in infants

receiving prebiotics. Results provide further support for home-

based actigraphy to assess sleep/wake patterns throughout the first

months of life. Moreover, the effect of the prebiotic blend on wake

organization is consistent with an influence on the gut-brain axis.

[ThestudywasfundedbyMeadJohnsonNutrition (MJN;Evansville, IN)]
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Stress exposure results in elevated plasma corticosterone (CORT) in

17-day-old pre-weanling rats. Rats who receive social support (social

buffering) by being returned to their cage mates and mother following

the stress exposure have significantly lower levels of CORT relative to

rats who are deprived of social support (e.g. maternal separation) by

being placed in a novel environment following stress exposure

(Gallimore et al., 2015). Because the amygdala plays a crucial role in

the stress response as well as social buffering of stress, the present

study examined activation of amygdala in response to a stress

exposure (repeated periorbital shock to the left side of the face)

followed by either social support or social isolation. Activation in the

central nucleus of amygdala, a key region for fear responses, was

measured using immunohistochemical analysis of brain tissue for

production of the immediate early gene, zif-268. Rats placed in

isolation following stress exposure showed significantly higher

activation of both the left and right amygdala relative to home cage

controls, though activation on the right was considerably less. Social

buffering immediately after the stress exposure resulted in signifi-

cantly lower amygdala activation on the left side compared to isolated

animals. Both left and right amygdala activation following social

buffering was not significantly different than that of home cage

controls. These data contribute to the literature on social buffering as a

powerful psychological and physiological method of reducing stress in

young mammals.

[NIH/NIGMS, R25GM090122, IMSB BioSTAR]
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Extracting relevant information from highly complex environments is

mandatory to survival. In olfaction, young organisms already have to

deal with surroundings (e.g., mother's body, nest, social group)

composed of a huge diversity of molecules (odorants). These

odorants are usually not perceived alone but within complex

mixtures. In the rabbit, newborns have been shown to perceive

binary odor mixtures either in the elemental way (i.e., as independent

elements carrying their own odor qualities) or weak configural way

(i.e., as a novel and specific quality in addition to those of the

elements). Here, using a selection of three odor mixtures known for
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their mode of perception in rabbit neonates (AB: configural, A’B’ and

AC: elemental), we compared, for the first time in a mammal, the

evolution of perception from the neonatal period (PND 2) to the

second postnatal week (PND 9) and preweaning period (PND 24). To

that goal, pups were conditioned to a mixture or to one of its

elements during a nursing episode (i.e., during the unique daily

contact with the mother) and tested for their oral responsiveness to

the single odorants and mixtures. Results showed that: 1) the

perception of the AB mixture became more configural between PND

2 and 9; 2) this change was not observed for A’B’ and AC; however 3)

the perception of A’B’ became weak configural at PND 24. Thus, this

study suggests that, based on chemical composition and biological

significance, the perception of certain odor mixtures changes over

early development in the rabbit.

[Grants from ANR, Burgundy Region and FEDER to GC and TTD, and

French MHER to SR].
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Z.R. Brown3

1Child Study Center, Yale University School of Medicine, New Haven, CT 06520.
2Department of Psychiatry, Yale University School of Medicine, New Haven, CT
06511. 3Department of Psychology, Wheaton College, Norton, MA 02766.
michael.crowley@yale.edu

Social cues from peers take on heightened significance during

adolescence. This developmental period is particularly challenging

for youth with elevated sensitivity to negative social cues. Examining

individual differences in responses to social cues during adolescence

may yield insights into which youth are at risk for developing social

anxiety disorder. We report results from an electroencephalography

study of youth ages 12 to 17 (current n = 49; data collection ongoing)

who completed two social paradigms. Using an adaptation of the Social

Judgment Task, participants are told that their picture was rated as

being “liked” or “disliked” by unfamiliar peers. Participants then view

pictures of unfamiliar peers and, after rating whether they expect to

have been liked by that peer, they receive explicit acceptance or

rejection feedback. Preliminary analyses reveal that unexpected vs.

expected rejection elicited larger P3 (t36 = 3.1, p =.02) and frontal

negative slow wave (t36= −2.8, p = .04) amplitudes. In the second

paradigm, the Cyberball task, participants toss a ball with two other

players who at first play fairly but subsequently exclude the participant

from the game. We have shown that a frontal negative slow wave to

exclusion events in this task is associated with subjective ostracism-

related distress (Crowley et al., 2010). This presentation will explore

how youths’ neural responses to peer rejection and social exclusion

across these two tasks relate to their social anxiety symptoms (brief

Fear of Negative Evaluation Scale, Social Phobia and Anxiety Inventory

for Children).

[Mind & Life Institute 1440 Foundation toMJC; NIH T32MH18268 to

MJC and CJW]

EMERGING SENSORIMOTOR NEURAL RHYTHMS IN

6- TO 9-WEEK-OLD INFANTS

K. Cuevas; L.J. Bryant

Psychological Sciences, University of Connecticut, Storrs, CT, 06269.
kimberly.cuevas@uconn.edu

A central problem of social cognition is, how does the brain encode

others’ actions and how do these systems develop? Part of the answer is

hypothesized to lie in the brain's “neural mirroring” properties found in

the electroencephalogram (EEG) mu rhythm. The mu rhythm is

suppressed when executing an action and when observing others

perform the same action. It is unknown when human infants first

exhibit mu rhythm desynchronization (MRD; suppression of EEG

activity). Newborn rhesus macaque monkeys suppress 5–6Hz EEG

activity when observing and executing facial gestures (Ferrari et al.,

2012). In the present study, we examined emerging sensorimotor EEG

activity in 6- to 9-week-old infants engaged in a series of tongue

protrusion, mouth opening, and neutral face (baseline) observation and

execution trials (Ferrari et al., 2012;Meltzoff &Moore, 1992). Analyses

focused on 2.5–4.5 Hz MRD based on prehension execution MRD

findings in 3-month-olds (Berchicci et al., 2011). One-sample t-tests

determined whether MRD was significantly less than zero (i.e., a

significant decrease in mu rhythm power from baseline). Preliminary

analyses, based on usable data from 13 infants, revealed significant

MRDat central sites during the observation of both gestures, but not in

response non-biological motion (i.e., spinning disc). Similar to findings

with older infants, concurrent analyses of MRD at occipital sites were

non-significant. Future analyses will determinewhether this frequency

band exhibits mirroring properties by including a larger sample with

sufficient artifact-free execution trials. Potential implications for the

“Like-Me” (Meltzoff, 2007) developmental psychological framework

will be discussed.

[NIH grant R03HD081333 to KC]

ROLE OF DOPAMINE 1 AND DOPAMINE 2 RECEPTORS

ACROSS ADOLESCENCE IN ADDICTION-RELATED

BEHAVIOURS

E.R. Cullity*; J.H. Kim; H. Madsen
1Florey Institute of Neuroscience and Mental Health, Melbourne, Victoria,
Australia 3052.
ellen.cullity@florey.edu.au

Adolescent abuse of methamphetamine (meth) is a significant public

health concern worldwide, and a growing problem in Australia;

however, few studies have investigated addiction in adolescence.

Drugs of abuse active dopamine receptors in brain regions implicated

in reward processing. We firstly aim to investigate the developmental

trajectory of dopamine receptor 1 (D1R) and 2 (D2R) expressing

neurons in the striatum, prefrontal cortex and insula cortex across

adolescence. Secondly, we aim to examine potential age differences in

meth conditioned place preference (CPP) in adolescent and adult mice
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and investigate the involvement of D1R and D2R expressing cells in

these behaviours. We hypothesise that adolescents form stronger

meth CPP compared to adults, which is associatedwith age differences

in D1R- and/or D2R-expressing cells in discrete neural regions.

Preliminary stereology data showed male dorsal striatum volume and

D1R cell population and density do not change across adolescence

(p's>0.05). Our meth CPP study observed that mice, irrespective of

age, acquired meth CPP at doses of 0.1 and 0.3 mg/kg (p's<0.001), but

not 1 and 3mg/kg (p's>0.05). At the 3mg/kg dose, there was a weak

trend for an adolescent propensity to form a preference versus

aversion (p = 0.1). Seven sessions of extinction reduced the meth CPP

in adult compared to adolescent mice at 0.1 mg/kg dose (p < 0.05), but

not with 3mg/kgmeth (p > 0.05). Taken together, results suggest male

dorsal striatum volume and D1R cell population and density are similar

across development and therefore unlikely to explain differences in

meth CPP behaviours in adolescent compared to adult mice.

[NHMRC Career Development Fellowship Grant APP1083309 to

Jee Kim]

AN ANALYSIS OF THE TIME-FREQUENCY AND

TOPOGRAPHIC PROFILES OF INFANT EEG

SENSORIMOTOR MU RHYTHM

R. Debnath1; V.C. Salo1; G.A. Buzzell1; K.H. Yoo2; N.A. Fox1

1Department of Human Development and Quantitative Methodology, University
of Maryland, College Park, 20742 MD. 2MIND Institute, University of California,
Davis, CA 95616.
rdebnath@umd.edu

The mu rhythm is believed to reflect human mirror system activation in

adults and infants. However, this notion has recently been challenged,

partly because of difficulties in separating sensorimotor mu rhythm

activity from occipital alpha activity. To address this issue, the present

study employed time-frequency analyses along with a current source

density (CSD) transformation to infant EEG. CSD transformation

removes cortical activation due to volume conduction, and time-

frequency analysis reveals the temporal profile of cortical activity

throughout a task. EEG was recorded while 37 9-month-old infants

executed grasping actions and observed an experimenter grasping.

Analyses focusedon the6–9Hz frequency range,which captures alpha/

muactivity in infants.As expected, therewas significantmusuppression

throughout the time course of the execution trials that was strongest in

the motor region (C3/C4). Moreover, even after removing volume

condition via CSD transformation, significant mu suppression was

evident over sensorimotor regions (C3/C4, P3/P4) in the observation

condition, consistent with mirror system activation. Independent alpha

suppression over visual cortex was also present. Critically, mu suppres-

sion during the observation condition was significant about 800ms

(t36 = −4.420, p < .001) before onset of the experimenter's movement

and remained significant through 400ms post-movement onset. The

pre-movement mu suppression might be related to the action

prediction. Collectively, the results confirm the utility ofmu suppression

as an index of infant mirror activity and suggest that unique insight into

dynamicsof the infantmirror systemcanbegleaned fromaccounting for

the temporal profile of these effects.

[NIH grant P01 HD064653 to NAF]

CORTISOL MODERATES THE ASSOCIATION BETWEEN

CUMULATIVE EXPOSURE TO POVERTY AND

ADJUSTMENT PROBLEMS IN PRESCHOOL

M. L. DeJoseph; E.D. Finegood; C.C. Raver; C.B. Blair; The Family
Life Project Key Investigators

Department of Applied Psychology, New York University, New York, NY 10012.
meriah.dejoseph@nyu.edu

Children growing up in poverty are at increased risk for socioemotional

and adjustment problems that can persist throughout the lifespan. A

growing literature suggests that altered levels of stress hormones, and

their effects on brain structure and function, may be one pathway

throughwhich poverty adversely affects socioemotional development.

Using data from the Family Life Project (N = 1,292), a prospective

longitudinal sample of children in predominately low-income and rural

communities, this study explored the extent towhich stress physiology

(as indicated by child cortisol levels adjusted for time of day) operates

independently and interactively with years spent below the poverty

line to predict anxiety and internalizing symptoms in preschool (M

age = 3.5, SD = .5). Main effects analyses indicated that cumulative

time in poverty as well covariates including early temperament

(distress to novelty) and maternal depression were each uniquely

associated with preschool anxiety and internalizing as rated by

mothers. There were no statistically significant main effects between

cortisol levels and anxiety or internalizing symptoms. Time spent in

poverty statistically interacted with cortisol such that children

experiencing more years below the poverty line in combination with

higher levels of baseline cortisol displayed significantly more

internalizing and anxiety problems in preschool. The results highlight

how early adversity, specifically cumulative exposure to poverty, gets

under the skin to alter physiological functioning in ways that may lead

to a heightened risk for child psychopathology.

[NICHD grant # R01 HD051502 to CBB]

MEASURING STRESS REACTIVITY IN THE FIELD:

DEVELOPING A HOME-BASED TSST AMONG A HIGH

POVERTY SAMPLE OF ADOLESCENTS

M.L. DeJoseph; E.D. Finegood; C.B. Blair; C.C. Raver; The Family
Life Project Key Investigators

Department of Applied Psychology, New York University, New York, NY 10012.
meriah.dejoseph@nyu.edu

Stressor paradigms are essential tools for studies investigating

neurobiological mechanisms linking stress reactivity with mental and

physical health outcomes, especially among youth growing up in

high-stress contexts such as poverty. The Trier Social Stress Test−Child
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(TSST-C) is a widely used laboratory stressor that has been shown to

induce arousal across multiple biological systems. This task has

previously been used in lab-based settings leaving harder to reach

populations underrepresented in the literature. The present study

developed and tested a home-basedTSST among a high poverty sample

of adolescents (M age = 12.72) participating in the Family Life Project

(N = 1292).Homevisitorswere trained to administer an adaptedversion

of the TSST-C using a pre-recorded adolescent sham panel matched on

participant gender and race. Measures of the stress response included

cortisol and alpha amylase (sAA) from saliva, blood pressure, and heart

rate assessed at baseline, 5min post, 20min post, and 40min post.

Analysis of data from the first 100 participants indicated that youth

experience a sympathetic response characterized by increasing sAA and

diastolic bloodpressure but donot exhibit a cortisol response.Over70%

of children believed the sham panel was live and over 85% of children

felt both the speech andmath tasks were ‘somewhat’ or ‘very’ stressful.

Preliminary analyses suggest that the TSST-C home version may serve

as a promising adaptation for high-risk hard to reach populations.

[NIH grant # R01 HD081252 to CBB]

MYOCLONIC TWITCHES DURING ACTIVE SLEEP DRIVE

COORDINATED ACTIVITY IN THE NEWBORN RAT

CORTICO-HIPPOCAMPAL NETWORK

C. Del Rio-Bermudez*; J. Kim; G. Sokoloff; M.S. Blumberg

Department of Psychological and Brain Sciences, University of Iowa, Iowa City, IA,
52242.
mark-blumberg@uiowa.edu

Active sleep (AS, or REM sleep), which is most abundant during the

perinatal period, has long been considered an important contributor to

early brain development. Using infant rats, we recently showed that AS

facilitates the expression of functional connectivity in the network that

comprises the hippocampus and the red nucleus, a brainstem

sensorimotor structure (Del Rio-Bermudez, Current Biology, 2017).

Specifically, when continuous neural oscillatory activity in the local

field potentials (LFPs) emerged by the end of the second postnatal

week, coupled oscillations in the theta-frequency band (4-7 Hz) in both

structureswere only evident during AS. Critically, before emergence of

continuous oscillatory activity, brief bursts of neural activity in the

hippocampus and associated networks—including the red nucleus and

somatosensory cortex—were observed in close temporal association

with AS-related myoclonic twitches. It was not clear from that study,

however, whether twitches are necessary for the earlier expression of

coordinated activity within hippocampal-dependent networks. Here

we test the hypothesis that twitches drive functional connectivity

between hippocampal CA1 and the barrel field of somatosensory

cortex (S1BF). Using unanesthetized 8-day-old rats, we recorded from

both structures to characterize twitch- and state-dependent sponta-

neous activity. Preliminary findings are indicating that spontaneous

multiunit activity (MUA) and oscillatory events in the LFPs of both

S1BF and CA1 are significantly higher during periods of twitching. In

addition, when whisker twitches occur, they trigger more coherent

neural activity between S1BF and CA1. Therefore, our results are

supporting the hypothesis that AS-related twitching helps to

synchronize activity between the somatosensory cortex and hippo-

campus before continuous oscillations emerge.

[NIH Grant R37-HD081168, Fulbright Foreign Student Program]

EPIGENETIC MECHANISMS OF SPINAL PLASTICITY IN

EARLY DEVELOPMENT

T.S. Doherty1; S.D. Kauer2; A.L. Bozeman2; T.L. Roth1; M.R.
Brumley2

1Psychological and Brain Sciences, University of Delaware, Newark, DE 19716.
2Department of Psychology, Idaho State University, Pocatello, ID 83209.
tdoherty@psych.udel.edu

While the role of epigenetic mechanisms in central nervous system

(CNS) development has been rapidly gaining attention in recent years,

research has largely focused on the brain. Data from studies of

epigenetic modifications in the spinal cord are currently limited to

mechanisms of injury outcomes or pain and are generally conducted

outside of developmental windows. To our knowledge, no studies have

been done to investigate epigenetic trajectories in the developing spinal

cord and if those trajectories dovetail with thedynamicmanner inwhich

this region of the CNS responds to environmental perturbations. Given

that spinal cord plasticity is greater during early development and is

somewhat preserved by transection, and that epigenetic alterations

havebeenheavily implicated inbrainplasticity andare highly responsive

to experience, these alterations are promising candidates for molecular

substrates of spinal plasticity. Here we investigate epigenetic mod-

ifications of the brain-derived neurotrophic factor (Bdnf) gene, a

neurotrophin heavily involved in both development and plasticity, in

the spinal cordof infant rats followingearly spinal cord transection.Male

Sprague-Dawley rats received a low thoracic spinal cord transection or

sham surgery on postnatal day (PD) 1 andwere then allowed to mature

to either PD5 or PD10 at which point lumbar spinal cord tissue was

harvested for nucleic acid extraction and methylation analyses. Data

indicate significant group differences in Bdnf expression accompanied

by differential methylation of a specific locus (exon IV) of this gene.

Results will be discussed in the framework of mechanisms underlying

spinal cord development and plasticity.

[Private donation funds to TLR; NIH INBRE grant P20GM103408].

PHARMACOLOGICAL INHIBITION OF STRESS-INDUCED

EPIGENETIC TRACES

T.S. Doherty, J.R. Chajes; T.L. Roth

Department of Psychological and Brain Sciences, University of Delaware, Newark,
DE 19716.
tdoherty@psych.udel.edu

Early, adverse experiences confer vulnerability to aberrant brain

development and behavioral outcomes, particularly when these
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experiences occur within the caregiving relationship. The mecha-

nisms by which these aberrant trajectories occur have yet to be

elucidated, though some promising candidates have been identi-

fied. One of these candidates is DNA methylation, an epigenetic

mechanism that is highly responsive to experience and associated

with several stress-induced behavioral abnormalities. Using the

scarcity-adversity model of low nesting resources, our lab has

previously reported increased methylation of Bdnf exon IX in the

prefrontal cortex of maltreated infant rats. The aim of the current

work is to determine if administration of epigenome-modifying

drugs concurrent with maltreatment is sufficient to prevent this

altered state of methylation. Infant male and female Long Evans

rats were subjected to either nurturing care (from their biological

mother or a foster dam) or maltreatment from a foster dam for

30 min daily from postnatal days (PN) 1 to 7. Various doses of

either HDAC or DNMT inhibitors were administered daily to each

group prior to caregiving manipulations. Brains and plasma were

extracted 24-hours after the last manipulation (PN8) for methyl-

ation assays. Data indicate that inhibition of both HDACs and

DNMTs prevent methylation alterations associated with caregiver

maltreatment. Given that previous work from our lab has

uncovered maltreatment-specific behavioral abnormalities in adult

rats, the current work is viewed as an initial step in understanding

the relationship between changes in the epigenome and behavior

induced by our model of early stress.

[NIGMS 1P20GM103653 and NICHD 1R01HD087509-01 to TLR]

DIFFERENCES IN STATE-DEPENDENT RESPONSES TO

SENSORY FEEDBACK BETWEEN SOMATOSENSORY AND

MOTOR CORTEX IN DEVELOPING RATS

J.C. Dooley1,2,*; M.S. Blumberg1,2,3,4

1Department of Psychological and Brain Sciences. 2DeLTA Center. 3Biology
Department. 4Iowa Neuroscience Institute. The University of Iowa, Iowa City,
Iowa 52242.
james-c-dooley@uiowa.edu

In the developing rat, myoclonic twitches occur in skeletal muscles

across the entire body during active sleep (AS, or REM sleep). The

sensory feedback from these twitches strongly drive neural activity

throughout the sensorimotor system. Further, early in development,

the motor function of primary motor cortex (M1) has not yet

developed, and thus neural activity in M1 is primarily related to

sensory input. We have recently shown that in the region within M1

that represents the forelimb, reafference from forelimb twitches

results in substantially more neural activity than reafference from

wake movements. This raised the following question: Is this state-

dependent difference in the magnitude of reafferent responses

unique to M1, or is it a more general feature across sensorimotor

cortex. To answer this question, using 9- to 11-day-old rats, we

recorded from neurons in the regions of M1 and primary

somatosensory cortex (S1) that are responsive to forelimb move-

ments. We then examined the neural activity in the period

immediately after forelimb twitches and wake movements. Consis-

tent with previous findings, we found that both S1 and M1 show

strong responses to forelimb twitches. However, unlike M1, S1

shows equally strong responses to wake movements. This finding

indicates that M1 and S1 process wake-related movements

differently and highlights the unique ability of AS-related twitches

to activate the entire somatomotor neuraxis. Combined with our

previous work showing state-dependent gating of reafference in the

medullary external cuneate nucleus, this result suggests a segrega-

tion of the sensory pathways providing reafference to S1 and M1 in

the developing rat. Determining the mechanisms and pathways

involved in this segregation is one focus of current work.

[NIH grant R37 HD081168-02 to MSB]

TESTING THE PUBERTAL RECALIBRATION HYPOTHESIS:

DOES PUBERTY ALTER CORTISOL REACTIVITY TO

SOCIAL STRESS AS A FUNCTION OF CURRENT LIFE

STRESS AND HISTORY OF ADVERSITY?

J.R. Doom1; B. Donzella2; K.J. Koss3; L.D. Dorn4; M.R. Gunnar2

1Center for Human Growth and Development, University of Michigan, Ann Arbor,
MI, 48109. 2Institute of Child Development, University of Minnesota, Minneap-
olis, MN, 55455. 3Center for Research on Child Wellbeing and the Department of
Molecular Biology, Princeton University, Princeton, NJ, 08544. 4College of Nursing
and Department of Pediatrics, The Pennsylvania State University, University Park,
PA, 16802.
jrdoom@umich.edu

Individuals who experienced severe early life adversity have twice the

risk for emotional problems during adolescence as individuals without

adversity. Puberty may be a time when emotional problems surface or

worsen. Pubertal changes in the hypothalamic-pituitary-adrenal (HPA)

axis may underlie these problems, as altered patterns of HPA activity

have been associated with psychopathology. For individuals

experiencing changes in environmental risk, puberty may induce a

“recalibration” of neurobiological systems to match the current

environment and subsequently affect risk for psychopathology. Our

work examines whether the HPA axis recalibrates across puberty to

match current stress levels and whether adaptation differs by history

of institutional deprivation. To test this hypothesis, children and

adolescents (7–15 years) with and without a history of institutional

deprivation were interviewed about current life stress, underwent a

nurse's exam for Tanner staging, and completed the Trier Social Stress

Test tomeasure cortisol reactivity. Results support the hypothesis that

puberty is a time of HPA reorganization based on current stress.

However, puberty appears to be amore salient time for reorganization

for those who experienced early deprivation. Post-institutionalized

adolescents currently in low-stress environments appear less stress-

reactive later in puberty than earlier (possible recalibration to a low-

stress environment). Post-institutionalized adolescents in high-stress

environments earlier in puberty demonstrate blunted cortisol reactivity

while those in later puberty show heightened reactivity (potentially

sensitizing to a stressful environment). The results may challenge

hypotheses on the direction of stress effects on HPA activity across

2017 ABSTRACTS | S21



puberty. Longitudinal data, which are forthcoming, will allow for more

definitive conclusions.

[Funding: NIH grants R01HD075349 (PI: Gunnar) and F32HD088029

(PI: Doom)]

UTILIZATION OF SALIVARY EPIGENOMICS TO DEFINE

MECHANISTIC PATHWAYS LEADING TO LASTING

ALTERATIONS IN HPA FUNCTION FOLLOWING EARLY

SEVERE SOCIAL DEPRIVATION

S.S. Drury

Department of Psychiatry, Tulane University, New Orleans, LA 70112.
sdrury@tulane.edu

Leveraging data from the Bucharest Early Intervention Project (BEIP),

the only randomized trial of foster care compared to continued

institutional rearing, salivary epigenomics were collected during the

Trier Social Stressor Test at age 12. A stepwise analytic approach

examined whether epigenetic changes were correlated with gene

expression and cortisol. Matched whole genome methylation arrays

(Agilent) and gene expression arrays (Illumina) were obtained from 20

individuals enrolled in the BEIP, 8 care as usual (CAUG), 6 foster care

(FCG) and six never institutionalized controls (NIG). Expression arrays

were run on saliva samples obtained from baseline and expected peak

cortisol reactivity in the TSST and hybridized to detect only genes that

demonstrated significant changes in gene expression. 367 differentially

methylated regionsweredetectedbetween theCAUGandtheNIG:355

hypomethylated regions, 12 hypermethylated (p < .00001). The most

significantly differentially methylated gene in each region was selected

and tested for correlation with expression data. 24 genes were

significantly correlated between methylation and change in gene

expression. One methylation site in JAK1 (cg15997411) and two sites

in CALD1 cg15709214 and cg15709214 were significantly associated

with gene expression and cortisol. These results indicate that

methylation predicted fold change in gene expression and cortisol

response to theTSST.Given theestablishedevidence that cortisol levels

differed as a result in institutional rearing this data provides the first

mechanistic evidence that methylation differences in JAK1 and CALD1

are correlated with early caregiving group, predict gene expression

levels and are associated with concurrently obtained cortisol.

THE INTERACTION OF RESPONSE INHIBITION AND

VICTIMIZATION IN THE EMERGENCE OF AGGRESSIVE

BEHAVIORS DURING ADOLESCENCE

H. Edalati*; M. H. Afzali; J. Bourque; P. Conrod

CHU Sainte-Justine Research Center, Department of Psychiatry, University of
Montreal, Montreal, QC H3T 1C5.
Hanie.edalati@umontreal.ca

The ability to inhibit prepotent and goal inappropriate responses (i.e.,

response inhibition) is a key executive function for self-regulation of

behaviors. Adolescents with poor inhibitory control have more

difficulties in self-regulation and tend to act more impulsive,

inappropriate, or/and aggressive during social interactions with peers.

They are also more likely to attract hostility from peers. In the present

study, we examined the mediating effect of peer victimization in the

relationship between response inhibition and development of aggres-

sive behaviors in a multilevel framework. 3826 Grade 7 adolescents

(12.8 years old ±0.4, 49.2% girls) from 31 secondary schools in the

greater Montreal, Canada were followed for four years. Results

indicated that overall liability towards low inhibitory control and the

added effect of reduced inhibitory control in a given year were

associated with higher aggressive behaviors toward peers over a 4-

year period. Multilevel mediation analysis revealed that victimization

was implicated in aggressive behaviors in three ways: general liability,

concurrent added effect and long-term added effects. Victimization

was also shown to mediate the relationship between overall level and

concurrent level of response inhibition on aggressive behaviors. We

argue that the aggressive behavior of disinhibited adolescents may be

the result of exposure to peer victimization and may be following an

‘ecophenotype specialization’ process, whereby the environment will

shape a neurocognitive profile. Using a smaller high-risk subsample of

this study, we also investigated the neurocognitive correlates of poor

response inhibition, victimization and the interaction between these

risk factors.

SOMATIC COMPLAINTS IN YOUNG CHILDREN:

RELATIONSHIPS WITH CORTISOL, INTERNALIZING

PROBLEMS, AND MATERNAL ANXIETY DISORDERS

M.L. Engel1; D.A. Winiarski2; B.L. Reidy3; P.A. Brennan3

1Institute of Child Development, University of Minnesota, Minneapolis, MN,
55455. 2Department of Psychiatry, Rush University, Chicago, IL 60612.
3Department of Psychology, Emory University, Atlanta, GA 30322.
engel861@umn.edu

Somatic complaints refer to physical symptoms (i.e. headache,

abdominal pain) with no identifiable organic cause. These symptoms

are particularly concerning early in life and have been associatedwith a

maladaptive developmental trajectory. The current study followed a

sample of 185 children from preschool (2.5 to 5 years) to school-age (5

to 11 years) to examine the development of child somatic complaints

and their relationships with maternal anxiety disorders, child

internalizing symptoms, and cortisol reactivity. Mothers’ lifetime

history of DSM-IV anxiety disorders (SCID) and children's cortisol

reactivity were assessed at preschool, and children's somatic

complaints and anxiety/depression symptoms were assessed at

preschool and school age using maternal and alternate caregiver

CBCL reports. Results reveal that maternal anxiety significantly

moderates the relationship between preschool and school age somatic

complaints, as well as between cortisol reactivity and child somatic

complaints. Specifically, preschool somatic complaints significantly

predict school age somatic complaints, but only in cases where the

mother has a history of anxiety disorders. Similarly cortisol reactivity
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was significantly lower in children with somatic complaints, but only in

cases where the mother also had a history of anxiety disorders. In all

cases, regardless of maternal anxiety disorder history, preschool age

somatic complaints predicted school age internalizing problems, above

and beyond the effects of preschool internalizing problems. This study

provides evidence of associations between child somatic complaints,

cortisol reactivity, and maternal anxiety disorder history. Future work

should continue to consider maternal psychopathology and child

physiological factors when examining the development of somatic

complaints in childhood.

[Research support was received from the Laney Graduate School, a

NARSAD Independent Investigator Award to Brennan, and NIH Grant

RC1 MH088609]

SALIVARY ALPHA-AMYLASE AND SALIVARY CORTISOL

PREDICT WORKING MEMORY PERFORMANCE IN

TODDLERS RESIDING IN LOW-INCOME URBAN

COMMUNITIES

E. Finegood; C. Blair; C.C. Raver

Applied Psychology, New York University, New York City, New York, 10012.
edf237@nyu.edu

Research in developmental psychobiology suggests the importance

of taking a multisystem approach to understanding relations

between stress-response physiology and behavioral and cognitive

outcomes in children. Cross-system coordination of the hypotha-

lamic-pituitary-adrenal (HPA) axis and the sympathetic nervous

system (SNS) has been of particular interest given research indicating

the importance of these systems for higher-order cognitive

processes. Despite this knowledge, less is known about cross-

system coordination and higher-order cognition during childhood in

contexts characterized by high sociodemographic risk. Data come

from 59 families residing in some of New York City's highest-poverty

neighborhoods who were seen at home visits occurring at 24 months

of child age. Three saliva samples were collected from children

around an emotional stressor (pre-stressor, 5 and 20min post-

stressor). Saliva was assayed for salivary cortisol (CORT) and salivary

alpha-amylase (sAA), a surrogate biomarker of norepinephrine.

Children were administered the “three boxes” working memory

task. Self-report psychosocial and sociodemographic risk data were

collected from caregivers. We observed an interaction between

CORT reactivity and sAA reactivity to the emotional stressor (pre-

stressor to 5-minutes post-stressor) in predicting working memory

performance. Toddlers evidencing high CORT reactivity/low sAA

reactivity to stress or low CORT reactivity/high sAA reactivity had

higher working memory scores, on average, than toddlers evidencing

low CORT/low sAA or high CORT/high sAA. Reactivity from pre-

stressor to 20min post-stressor was not significantly associated with

working memory. Findings provide further evidence of multisystem

influences on children's cognitive processes and will be discussed in

terms of relations to contextual sociodemographic risks.

PERINATAL ANTIBIOTIC EXPOSURE: IMPLICATIONS FOR

NEUROBEHAVIORAL DEVELOPMENT IN PRETERM

INFANTS

M.R. Firestein1,*; R.I. Stark2; M.M. Myers3; M.G. Welch2,3,4

1Psychology, Columbia University, New York, NY, 10027. 2Pediatrics, Columbia
University College of Physicians and Surgeons, New York, NY, 10032. 3Psychiatry
Developmental Neuroscience, New York State Psychiatric Institute, New York, NY,
10032. 4Pathology & Cell Biology, Columbia University College of Physicians &
Surgeons, New York, NY, 10032.
mrf2138@columbia.edu

Approximately 40–70% of preterm deliveries are associated with

intrauterine infection resulting in high rates of prenatal and postnatal

antibiotics. We sought to determine whether maternal antibiotic use

duringpregnancyand/orpostnatal infant antibiotic exposure is associated

withdevelopmentaloutcomesamong150preterm infants.Wefoundthat

maternal and infant antibiotic use increased electroencephalographic

activity at ∼34 and ∼40 weeks gestational age. Further, we report that

maternal and infant antibiotic use altered attention, cognition, language,

and autism risk at 18 months. Importantly, our data demonstrate an

interaction effect ofmaternal/infant antibiotic use and infant exposure to

a high-nurture intervention during NICU hospitalization.

CAREGIVER SEPARATION AND CHILDHOOD

DEPRESSION: PREDICTORS OF CHILD GUT BACTERIA

J. Flannery1,*; A. Burns2; R Hickey2; L. Roos1; P. Fisher1,3

1Department of Psychology, University of Oregon, Eugene, Oregon 97403.
2Department of Biology, University of Oregon, Eugene, Oregon 97403. 3Preven-
tion Science Institute, Eugene, Oregon 97403.
jflanner@uoregon.edu

This study sought to expand on rodent models of adversity on gut-

behavior relationships by measuring a non-laboratory based index of

caregiver separation in relation to childdepression and thegutmicrobiota.

In phase I of the study, we assessed children 4–7 years old from a broad

socioeconomic status range (N = 84) and observed a significant positive

correlation between number of caregiver separation events and child

depression. In phase II (N = 40), we observed that both increased number

of caregiver separation events and increased childhood depression

predicted decreased relative abundance of protagonist bacteria in the gut

(Bifidobacterium) an average of 8 months later.

CURVLINEAR ASSOCIATIONS BETWEEN SOCIAL FEAR

AT AGE 3 AND HAIR CORTISOL AT AGE FIVE

M. Flom1,*; A.R. Tarullo1; J.S. Meyer2; K.J. Saudino
1Department of Psychological and Brain Sciences, Boston University, Boston, MA
02215. 2Department of Psychological and Brain Sciences, University of Massa-
chusetts, Amherst, MA 01003.
mflom@bu.edu

Fearful temperament in childhood has been linearly and curvilinearly

related to greater cortisol reactivity (e.g., Talge, Donzella, & Gunnar,
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2008; Zimmermann & Stansbury, 2004), yet its relation to cumulative

cortisol exposure, as assessed by hair cortisol (HCC), is less

understood. Furthermore, differential associations of social fear and

non-social fear with HCC have not been explored, though this

distinction is important in identifying risk and protective factors for

elevated physiological stress in childhood. The present study

investigated the relation of social and non-social fear at age 3 to

HCC at age 5 in 149 children from the Boston University Twin Project.

Social fear and non-social fear were assessed via parent reports on the

Child Behavior Questionnaire shyness scale and fear scales. Quadratic

models run separately for social and non-social fear were nested to

account for non-independence in our twin sample. Non-social fear did

not predict HCC (overall model F = .73, p = .48). Social fear at age 3

both linearly and curvilinearly predicted HCC at age 5 (overall model

F = 3.22, p = .045), with the curvilinear (inverted U function) effect

explaining the majority of the social fear variance in HCC. Though

directions of effect cannot be established, the results hint at adaptive

social functioning (i.e., neither very high nor very low social fear) as a

potential protective factor against later elevated cumulative physio-

logical stress.

[NIH grant HD068435 to KJ Saudino; Claro Mayo Fellowship to

M. Flom].

EFFECT OF PARENTAL SMOKING BEHAVIOR ON PRE-

ADOLESCENTS’ ATTENTIONAL BIAS TO SMOKING-

RELATED CUES

C.A. Forestell; C.L. Dickter; S.C. Volz

Psychology Department, The College of William & Mary, Williamsburg, VA 23185.
caforestell@wm.edu

Children who have a parent who smokes are more likely to begin

smoking than their peers who do not have a family history of smoking

behavior. Previous research in our laboratory with young adults

suggests that this relationshipmay bemediated by the development of

enhanced attentional biases toward smoking-related stimuli. Atten-

tional biases are thought to be implicit, suggesting that despite efforts

to ignore smoking-related cues, attention is implicitly drawn to these

emotionally-valanced stimuli. Attentional biases are likely to influence

downstream cognitive processes, potentially contributing to the

development of evaluation and memory biases for addictive stimuli.

The goal of the present study was to compare attentional biases in

8–12 year − old children of smokers (n = 64) and nonsmokers (n = 72).

Children engaged in a dot-probe task consisting of 40 trials in which a

picture of a smoking-related object was presented alongside a visually-

matched picture of a nonsmoking object. Children who had a parent

who smoked showed an attentional bias away from the smoking stimuli

(M = −24.4, SE = 7.4), whereas those who had nonsmoking parents

showed no attentional bias (M = 0.1, SE = 7.0). These findings suggest

that attentional biases to smoking-related stimuli may change

throughout development.

[NIH grant 1R15HD071486-01 to CAF and CLD]

BLUNTED DIURNAL CORTISOL AND AGGRESSIVE

BEHAVIOR IN INFANCY

A. Frost*; M. Rodriguez; S. Imrisek; A. Dash; K. Bernard

Department of Psychology, Stony Brook University, Stony Brook, New York,
11790.
allison.frost@stonybrook.edu

It is well-established that externalizing behavior problems in children

(e.g., defiance, aggression) are associated with disruptions in stress

system functioning, often manifested as a blunted pattern of diurnal

cortisol (Alink et al., 2008). Past research has shown that

externalizing problems can be detected in infants as young as

8 months old, however no studies to date have examined how

cortisol relates to externalizing behavior at this young age. Instead,

studies have focused on the impact of parenting quality (e.g.,

sensitivity) and environmental risk (e.g., poverty) on the early

development of externalizing problems (Lorber & Egeland, 2011;

Conradt et al., 2013). In this study, we examined the effect of diurnal

cortisol slope on aggressive behavior among infants while controlling

for the effects of parenting and environmental risk. Seventy-four

mothers of 12–18 month-old infants completed questionnaires, took

part in a videotaped free play assessment, and sampled their infant's

saliva throughout the day over three days. Diurnal cortisol slope was

calculated as the simple difference score between the bedtime and

morning saliva samples, averaged across the three days. Infant

aggression was measured with the Infant Externalizing Question-

naire (Lorber et al., 2014). Maternal sensitivity was coded form the

video-taped play assessment. Results from OLS regression revealed

that a blunted cortisol slope (i.e., less decrease from morning to

evening) predicted more aggressive behavior in infants, while

controlling for maternal sensitivity, sex, and a composite risk score

(B=.23, p < .05). These results suggest that diurnal cortisol may be an

important predictor of aggressive behavior during infancy.

DYSREGULATED FEAR TEMPERAMENT PROFILE IS

LINKED TO ELEVATED CORTISOL REACTIVITY: THE

IMPACT OF MATERNAL PERSONALITY AND SOCIAL

WITHDRAWAL

X. Fu1; A. Vallorani1; E.J. Kiel2; E.L. Davis3; K.A. Buss1

1Department of Psychology, The Pennsylvania State University, University Park,
PA 16802, United States. 2Department of Psychology, Miami University, Oxford,
OH 45056, United States. 3Department of Psychology, University of California,
Riverside, California, CA 92521, United States.
xuf104@psu.edu

Dysregulated fear (DF), a temperament profile characterized by high

fear in low-threat context, predicts social withdrawal (SW) during

kindergarten (Buss et al., 2013). Risks for SW in temperamentally

fearful children may be manifested both behaviorally and through

neuroendocrine (e.g. cortisol) responses (Buss & Kiel, 2013). Contex-

tual factors, such as maternal personality, may influence the
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developmental continuity of fearful temperament (Degnan et al, 2008).

The current study examines the joint impact of early child tempera-

ment and maternal personality on the development of SW, and how

SW subsequently predicts cortisol reactivity in a peer context.

Participants were 138 children drawn from a 2-cohort study. At age

2, children were categorized into three temperament profiles:

normative, high fear to high threat, and DF. Mothers reported on

their own levels of positive affectivity and approach tendency. During

kindergarten, saliva samples were collected from children in a

laboratory visit involving interaction with unfamiliar age- and sex-

matched peers. Mothers reported children's SW. Early temperament

profile did not predict later SW. However, this link was marginally

moderated by maternal personality (b = −.16, β = −.24, t = −1.81,

p=.07). That is, relative to high-fear-to-high-threat toddlers, DF

toddlers with mothers characterized with high approach personality

displayed heightened SW in the kindergarten year (b=.52, β=.74,

t = 2.2, p=.03). Holding the temperament categorization constant, high

SW in turn predicted high cortisol production during peer interaction

(b = 3.18, β = .23, t = 2.79, p = .006). We provide preliminary evidence

that early DF profile predicted elevated cortisol activity in a peer

context, but only in children with mothers who had high approach

personality.

[NIH grant MH075750 to K.A. Buss]

EARLY LIFE STRESS ALTERS SEXUAL DEVELOPMENT

AND EXPRESSION OF PROINFLAMMATORY CYTOKINES

M. Gallo*; H. Goodwill; C. Lopez; K. Bath

Department of Cognitive, Linguistic, and Psychological Sciences, Brown University,
Providence, RI 02906.
meghan_gallo1@brown.edu

Experiences of early life stress significantly increase lifetime risk for

pathology development. Significant sex disparities exist in risk for

stress-associated pathology, however, the biological basis of these sex

disparities are unknown. Recent work has linked activation of the

immune system with both the sculpting of neural development as well

as sexual differentiation of a subset of brain structures. Exposure to

stress has also been associated with enhanced innate immune

responses, including an upregulation proinflammatory cytokines. We

hypothesize that ELS alters immune development, contributing to

alterations in the timing of neural developmental events and the sexual

differentiation of the brain. Here, we use a mouse model of ELS in the

form of limited maternal bedding from P4-P11. Previous work by our

lab and others has shown that Limited Bedding Stress (LBS) induces a

fragmentation in maternal care and results in stress in the developing

pup. To test our hypothesis, we assessed the effects of ELS on

measures of sexual maturation, gonadal hormone development, and

innate immune expression. Here, we find that ELS results in delayed

vaginal openings (p28-35), but earlier emergence of rapid estrous

cycling in young adult animals. Using RT qPCR, we find that ELS is

associated with a delayed peak in estrogen receptor alpha and

estrogen receptor beta expression in the hippocampus. In ongoing

experiments, we are assessing the developmental effects of ELS on

innate immune activation, including peripheral lymphocytes and

proinflammatory cytokines including IL-1 and IL-6.

FAMILY ALLOSTASIS: WITHIN- AND BETWEEN-FAMILY

DIFFERENCES IN CORTISOL

S.E. Gans; V. Kahen Johnson

Department of Psychology, West Chester University, West Chester, PA 19087.
sgans@wcupa.edu

We examine allostatic physiology as an important component of family

dynamics. 101 first-year undergraduate students (37 male, 64 female,

17.9 ± 0.45 YO) and their two parents participated in a videotaped family

task (building a house of cards). Four saliva sampleswere taken fromeach

participantat20min intervals, andcortisol assessedviaELISA.Family type

was coded using the Family Structure and Process (FSAP) coding system.

ANOVA revealed elevated cortisol at sample 1 and 2 vs. samples 3 and 4

(F(3,217) = 5.09, p ≤ 0.01), and elevated cortisol in emerging adult (EA)

children vs. mothers and fathers (F(2,219) = 4.23, p ≤ 0.05). Interactions

revealed that EA children had elevated cortisol at samples 1 and 2 relative

to their parents (F(3,218) = 4.26, p≤ 0.01), and that cortisol values were

higher at samples 1 and 3 in distant families versus cohesive families

(F(3,217) = 2.99, p ≤ 0.05). ANOVA revealed that cortisol response is

similar among family members, as indicated by a significant interaction

between cortisol sample and family identification number, indicating that

cortisol response patterns differ depending on family membership

(F(99,194) = 1.63, p< 0.01). Cortisol response patterns are similar among

family members in cohesive families and differ among family members in

distant families (interaction between cortisol sample and family ID among

distant families: F(38,75) = 1.49, p = 0.07 and cohesive families: F-

(37,73) = 1.76, p ≤ 0.05). Results will be discussed in terms of develop-

mental perspectives on family functioning during transition periods.

LATERAL LEMNISCUS DEVELOPMENT AND ITS

RELATION TO RECEPTIVE VOCABULARY

D. Garic*; H. Zetina; A.S. Dick

Department of Psychology, Florida International University, Miami, Florida,
33199.
dgaric@fiu.edu

The lateral lemniscus (LL) is a bilateral fiber pathway comprised of the

axonal projections from the superior olivary complex to the inferior

colliculus (Naidich et al., 2009). It is thus the major conduit for the

transmission of auditory perceptual information in the brainstem.

Although the pathway is an important component of this early auditory

system, its development has not been investigated using modern

diffusion-weighted imaging (DWI) techniques. Our study aims to be

the first, to our knowledge, to track the LL in vivo and to explore

potential behavioral associations in a sample of typically developing

individuals. In this study, we examined the LL in 129 participants
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(70 females, age = 0–18 years, M = 8.67 years) using DWI. Bilateral

ROIswheremanually drawn in themidbrain using the superior cerebral

peduncle as an anatomical landmark. Tracking was successful in 94

participants. Fractional anisotropy (FA) increased linearly in the LL

from infancy to late adolescence, which is consistent with extended

development of the auditory system more broadly (Litovsky, 2015; t

(90) = 7.21, p < .001; controlling for age, whole brain FA, and gender).

We also assessed the LL's relation to vocabulary development. We

found that axial diffusivity (AD) of the LL is associated with improved

PPVT scores (t(77) = 2.21, p < .05, controlling for age, gender, and

wholebrain AD). This study provides preliminary evidence of the

development and behavioral associations of the LL. Successful tracking

of this pathway is potentially important in the clinical treatment of

auditory disorders in children.

EXPERIMENTAL MANIPULATION OF PREFRONTAL

CORTEX DIFFERENTIALLY AFFECTS AMYGDALA

REACTIVITY FOLLOWING PARENTAL DEPRIVATION

D.G. Gee1; B. Goff2; L.J. Gabard-Durnam3; C. Caldera2; D.S. Fareri4;
D.S. Lumian5; J. Flannery6; N. Tottenham7

1Department of Psychology, Yale University, New Haven, CT 06520. 2Department
of Psychology, UCLA, Los Angeles, CA 90095. 3Boston Children's Hospital,
Harvard Medical School, Boston, MA 02115. 4Department of Psychology, Adelphi
University, Garden City, NY 11530. 5Department of Psychology, University of
Denver, Denver, CO 80208. 6Department of Psychology, University of Oregon,
Eugene, OR 97403. 7Department of Psychology, Columbia University, New York,
NY 10027.
dylan.gee@yale.edu

Early-life adversity can have profound and lasting effects on affective

development and behavior. Humans rely on their caregivers longer than

any other species, making parental deprivation one of the most potent

stressors for an infant. Prior studies suggest that parental deprivation

alters the development of frontoamygdala circuitry and related anxiety.

However, the functional natureof theseabnormalities is unknown.Here

we manipulated prefrontal engagement via cognitive load to experi-

mentally test its effects on subsequent amygdala reactivity during

development in children who experienced parental deprivation via

previous institutionalization (PI) during infancy and typically developing

comparison youth (8–11 years old). At baseline (low cognitive load),

there were no group differences in prefrontal engagement, but PI

children showed heightened amygdala reactivity to subsequently

presented faces. During high cognitive load, comparison children

increased prefrontal engagement and had subsequent increases in

amygdala reactivity. By contrast, PI children showed lower prefrontal

activation and did not show subsequent changes in amygdala reactivity.

The results suggest that early-life adversity alters later frontoamygdala

development, with heightened amygdala reactivity as a baseline state

and weaker prefrontal recruitment during cognitively demanding

conditions. Thus, the nature of amygdala-PFC interactions differs

qualitatively between comparison and PI youth. The present findings

indicate that early-life adversity alters normative development of the

neural circuitry supporting emotion regulation with lasting effects on

emotional behavior. Amygdala-PFC phenotypes following parental

deprivationmay be ontogenetic adaptations that the developing system

makes tomeet the demandsof an adverse environment,which are likely

to have long-term consequences on behavior.

THE RELATION BETWEEN INFANT SUPINE HEAD

ORIENTATION PREFERENCE AND ASYMMETRIES OF

SELF-TOUCHING ACTIONS

K. Gehm1; J.M. Campbell1; D. Pattanakul1; G.F. Michel2

1Department of Psychology, Illinois State University, Normal IL 61790.
2Department of Psychology, University of North Carolina at Greensboro,
Greensboro, NC 27403.
Jmcamp9@ilstu.edu

Previous research found that infantswith a right supine headorientation

preference (SHOP) preferred to use their right hand for a visually guided

reaching task when they were 19 weeks of age (Goodwin & Michel,

1981). To examine the antecedent conditions which may contribute to

hand preferences, we focus on the relation between SHOP and self-

touching actions. Ten infants were observed for SHOP at 3, 6, and

9 weeks of age. Only those infants with a right head orientation

preference (HOP) were included in the study. HOP was determined by

first calculating the percentage of right orientations (%R) using the

formula (R/(R + L))*100, where R indicated the frequency of right

orientations, and L indicated left turns. We then used a 1.9 confidence

interval to classify each infant's HOP. Infants were considered to have a

right HOP if their %R − CI was greater than 50%. Following the SHOP

procedure, infantswere recorded for tenminuteswhile sitting in a semi-

upright position. These videos were analyzed for the frequency of arm

movements, grasps, and self-touches. Finally, a one sample t-test was

conducted to test whether the samplemean of infants with a right HOP

differed significantlyon thenumberof right armmovements, grasps, and

self-touches compared to the number performed on the left. Results

indicated that infants performed significantly more right movements

than leftmovements. This study supportsMichel'smodified progressive

lateralization theory which states that early asymmetries of hand-use

can cascade via self-generated experiences into expanded hand-use

preferences across a variety of manual skills.

THE ROLE OF EARLY MATURING PATHWAYS IN SOCIO-

COGNITIVE COMPETENCE: THE CASE OF NEONATAL

BRAINSTEM DYSFUNCTION

R. Geva

Department of Psychology, The Gonda Brain Research Center, Bar Ilan University,
Ramat Gan, Israel, 52900020.
ronny.geva@biu.ac.il

The canonical triune brain model suggests a role for early developing

neural pathways that involve the brainstem. Recent research using the

auditory brainstem evoked response, points to long-term develop-

mental psychobiological aftermath of transient and persistent neonatal

S26 | 2017 ABSTRACTS



brainstem dysfunction (NBD). A prospective double-blind 8-year-long

study with infants born preterm who were diagnosed with a transient

NBD suggests gaze engagement deficits during the neonatal period.

Later, at one year of age, children born with NBD showed increased

risk for behavioral inhibition and increased dependence; and deficits

initiating activity, such as joint attention become evident during the

preschool ages. Social attention deficits, along with increased alerting

and social withdrawal emerge at 8 years of age in children with NBD.

These later symptoms become evident using gaze tracking during

triadic interaction tasks and electroencephalographic changes in the

alpha and theta power density ranges. Results with persistent

brainstem pathology seem to be more prevalent in children with

autism who show pervasive socio-communicative deficits. Taken

together, these recent findings suggest a developmental neurobiologi-

cal pathway for social attention dysfunction in NBD that may

contribute to our theoretical models of social neural networks and

contribute to the characterization of the developmental psychobio-

logical phenotype of NBD. Pending replication and future study, this

line of work may suggest NBD as a new clinical phenotype and extend

our understanding of role of early emerging pathways in our socio-

emotional competence.

[Israel Science Foundation #1510/16]

THE NEUROPHYSIOLOGICAL BASIS FOR SLEEP: A

DECADE LONG PROSPECTIVE STUDY OF CHILDREN

FROM BIRTH

R. Geva; I. Skliar

Department of Psychology, The Gonda Brain Research Center, Ramat Gan, Bar
Ilan University 52900020.
ronny.geva@biu.ac.il

Sleep is vital for physical, cognitive and psychological well-being. Little

however is known about the brain mechanisms controlling sleep in

human children, and the relationship between these early maturing

neural networks and the characteristics of sleep at childhood.

Brainstem structures regulate and modulate sleep and arousal.

Structural brainstem damage results in sleep-wake organization

deficits; though, such damages are often fatal and highly challenging

to study. Nevertheless, recent studies point to functional deficits in the

brainstem, particularly relevant in preterm neonates for whom

brainstem susceptibility is fairly common. Therefore, the current

research studies the relation between neonatal brainstem integrity and

sleep.

We explored these relations between neonatal brainstem

dysfunction and sleep difficulties in childhood, using a prospective

decade-long follow-up design. The primary aim was to predict sleep

characteristics in childhood using neonatal brainstem functions. The

brainstem functions of infants born preterm were evaluated at birth

using auditory brainstem evoked responses (ABR). At ten years of age

(mean = 10.31 ± 0.88) twenty seven children underwent sleep evalua-

tions using 48–72 consecutive hours of actigraphy recordings, along

with parental diaries and slept questionnaires. Results of a regression

analysis which included neonatal risk parameters, ABR functioning,

and gestation-familial factors, importantly twinhood showed that

gestation age, neonatal ABR transmission times (β = −.370, p < .05) and

twinhood (β = .475, p < .05) predict sleep duration at 10 years of age

(R2 = .358, p < .05). That is, normal ABR and having a twin were related

to longer sleep at 10 years of age. This human's study shows that

neonatal neurophysiological brainstem integrity and twinship influ-

ence sleep throughout childhood.

EXPLORING BIO-MARKERS OF EMOTION REGULATION

IN PEER SUPPORT WITHIN SELF INJURING

ADOLESCENTS

D.A. Godfrey; M. Dryiski; S.E. Crowell

Psychology Department, University of Utah, Salt Lake City, UT, 84112.
Utah.teen.emotion@gmail.com

The development of self-inflicted injury (SII) typically emerges during

adolescence. Often associated with several negative health out-

comes, SII is a prevalent public health issue. Despite adolescence

being a developmental period associated with strengthened peer

relationships, little research has been conducted to understand the

role of these relationships in the development of emotional

regulation and overall mental health outcomes. The current study

uses a multi-method approach and within-subjects design to

investigate the effects of peer support on emotion regulation. To

examine friendship dyads in detail, ten female peer dyads composed

of SII adolescents and typical controls between ages 13–17 engaged

in an interaction task where target adolescents discussed an

emotionally distressing situation with their peer. Psychophysiologi-

cal data (respiratory sinus arrhythmia; RSA) was acquired during the

interaction and used to assess parasympathetic activity. Baseline

physiological results indicated that adolescents in the SII group

demonstrated lower resting RSA than adolescents in the control

group, which is indicative of emotional regulation difficulties and

physiological inflexibility. Furthermore, individual responses to peer

support reveal patterns of positive change in RSA and support

regardless of group status. Further examination of the role of peer

support and associations with emotional regulation may improve

preventative measures and treatments for adolescents with SII and

other high risk populations.

REGULATING RESPONSES TO SOCIAL AND APPETITIVE

REWARDS ACROSS DEVELOPMENT

D. Goldman; C. Helion; K. Ochsner

Department of Psychology, Columbia University, New York, NY, 10027.
dg2731@columbia.edu

Learning how to regulate one's responses towards rewarding stimuli is

key to successful development. Prior work has found that adolescence
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is a time when individuals are particularly prone to risky and impulsive

behavior, but are all reward environments created equal? This research

examines the behavioral and neural correlates of appetitive regulation

in development both across different forms of regulation (i.e. impulse

control and reappraisal) and different reward environments (i.e. social

and health). We collected both behavioral and fMRI data from

participants across a wide developmental age range (6–25), who

completed two regulatory tasks: 1) social impulse control (as assessed

via the affective go/no-go), and 2) appetitive reappraisal. We found

that both successful performance in both tasks increased with age, but

that the success in one regulatory domain was not predictive of

success in the other. The brain data supported this dissociation

account, finding that while both tasks involved down-regulation of the

ventral striatum, individuals weremore likely to recruit vlPFC—a region

involved in working-memory and task switching during impulse

control, and dlPFC—a region involved in abstract reasoning and

executive control, during reappraisal. Taken together, these results

suggest that while regulating responses towards different sources of

reward gets better as individuals get older, self-control in one domain

does not necessarily predict success in the other, and that individuals

rely on distinct cognitive circuitry in order to accomplish these

different regulatory goals.

[AG043463 (NIA); HD069178 (NICHD); HD081960 (NICHD)]

STATE-DEPENDENT OSCILLATORY ACTIVITY IN THE

PONTINE GREY OF NEONATAL RATS

L.J. Gomez1,3,*; C. Del Rio-Bermudez2,3; G. Sokoloff2,3; M.S.
Blumberg1,2,3,4,5

1Interdisciplinary Graduate Program in Neuroscience, 2Department of Psychologi-
cal and Brain Sciences, 3DeLTA Center, 4Biology Department, 5Iowa Neuroscience
Institute, The University of Iowa, Iowa City, Iowa 52242.
alejandra-gomez@uiowa.edu

Oscillatory neuronal activity is thought to contribute to the develop-

ment of neuronal networks by promoting connectivity between

distant but functionally related brain structures. In infant rats, we have

provided evidence of state-dependent neural activity—including

oscillatory activity–in such sensorimotor structures as primary motor

cortex and cerebellum. The pons is an intermediary brainstem

structure that facilitates communication between the motor cortex

and cerebellum, and also receives input from the sensory periphery.

We hypothesized that the pons, as a sensorimotor hub, would also

exhibit state-dependent activity in early development. To test this

hypothesis, we recorded extracellularly in the pontine grey of 11- to

12-day-old rats as they cycled freely between sleep and wake.

Whereas unit activity in the pontine grey was sparse, we observed

oscillatory activity in the form of local field potentials (LFPs) at this age.

Specifically, preliminary data indicate the presence of theta oscillations

(4–6Hz) and beta oscillations (15–35Hz) that were continuously

expressed during sleep. Both rhythms are indicative of long-range

functional connectivity, and beta rhythms in particular have been

implicated in communication between primary motor cortex and

cerebellum. Ongoing experiments will examine the sources of these

oscillations and their emergence at earlier ages.

[NIH grant R37 HD081168-02 to MSB]

IMPROVED FINE MOTOR SKILLS AND SCHOOL

READINESS IN PRE-KINDERGARTENERS AFTER SUMMER

TREATMENT PROGRAM

S.L. Gonzalez*; M.E. Fajardo; K.C. Hart; E.L. Nelson

Department of Psychology, Florida International University, Miami, FL 33199.
sgonz219@fiu.edu

Prior research suggests early motor skills have a cascading effect on

academic achievement. Tounderstand the effect early interventionmay

have on finemotor skills and school readiness, datawas collectedduring

a 7-week summer treatment program focused on improving academic

and behavioral skills in pre-kindergarteners (N = 22, 4–5 years old) from

low-income backgrounds. The Learning Accomplishment Profile-

Diagnostic Edition (LAP-D) fine motor writing (FW) and fine motor

manipulation (FM) subscales were used to assess fine motor skills pre-/

post-intervention. School readiness was measured pre-/post-interven-

tion using the Bracken School Readiness Assessment (BSRA-3). Overall,

FW scores increased from pre- (M = 16.59, SE = 1.16) to post-

intervention (M = 18.82, SE = 1.23; d = .397, p = .013), as did FM scores

(pre: M = 20.73, SE = .55; post: M = 22.36, SE = .62; d = .591 p = .005).

BSRA-3 scores increased from pre- (M = 86.5, SE = 4.04) to post-

intervention (M = 92.91, SE = 3.97; d = .538, p = .002). To test differen-

tial gains in school readiness based on fine motor skills before

intervention, high/low scoring FW and FM groups based on pre-

intervention scores were created and compared on pre-/post-

interventionBSRA-3scores. Thehigh-FMand low-FMgroups increased

on BSRA-3 scores from pre- (high-FM: M = 89.77, SE = 5.23; low-FM:

M = 81.78, SE = 6.36) to post-intervention (high-FM: M = 96.15,

SE = 5.06; d=.336, p=.034; low-FM: M = 88.22, SE = 6.41; d = .344,

p = .038). BRSA-3 scores also increased for thehigh-FWgroup frompre-

(M = 92, SE = 4.26) to post-intervention (M = 97.88, SE = 3.80; d = .388,

p=.024).The low-FW group marginally increased BSRA-3 scores from

pre- (M = 76.88, SE = 7.40) to post-intervention (M = 84.25, SE = 8.15;

d = .335, p = .063). Preliminary results indicate that a short intervention

targeting academic and behavioral skills can improve fine motor skills

and school readiness before kindergarten. Data collection is ongoing.

[Funding for the summer treatment program was generously provided

by The Children's Trust to KCH. SLG was supported by NIH/NIGMS

R25GM061347.]

CAN HIGH QUALITY MATERNAL CARE AMELIORATE

THE EFFECT OF PRENATAL MATERNAL DISTRESS?

L.A. Grande1,*; C.A. Sandman2; L.M. Glynn3; E.P. Davis1,2

1Department of Psychology, University of Denver, Denver, CO 80210.
2Department of Psychiatry and Human Behavior, University of California-Irvine, Irvine,
CA 92697. 3Department of Psychology, Chapman University, Orange, CA 92866.
leah.grande@du.edu
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Antenatal maternal psychological health is associated with a broad

range of child development outcomes (Bergman et al., 2007; Van

den Bergh et al., 2004). Very little is known about postnatal effects

that may mitigate the impairments induced by prenatal maternal

distress. Animal studies find that postnatal care can reverse the

long-term impairments induced by prenatal maternal distress

(Maccari et al., 1995; Wakshlak et al., 1990); however, only a

few studies have tested this question within humans (Bergman

et al., 2008; Grant et al., 2010). This study evaluated whether high

quality maternal care could mitigate cognitive impairments

associated with prenatal maternal distress. Maternal distress was

assessed via self-reports of depression, state anxiety, and

perceived stress for 145 individuals at 15, 19, 25, 31 and 36

gestational weeks and 2 years. Quality of maternal care was

evaluated at one year using a standardized laboratory observa-

tional measure. The Bayley Scales (BSID-II) Mental Developmental

Index was administered to assess cognitive development at two

years. Maternal intelligence was assessed via the WAIS and

socioeconomic factors were collected. Elevated maternal distress

during pregnancy predicted poor child cognitive performance at

two years of age (r(145) = −4.610, p = .005). Notably, there was a

significant interaction between prenatal distress and postnatal

sensitivity (r(145) = 1.865, p = .028), indicating high quality care

postnatally mitigated the effects of prenatal distress. This

association remained after considering maternal postnatal distress,

sociodemographic covariates, as well as maternal intelligence.

These findings suggest that maternal sensitivity may ameliorate

adverse cognitive outcomes associated with prenatal maternal

distress exposure.

[This work is supported by R01 HD065823 and 5 P50MH096889-03]

FRAGMENTED MATERNAL SENSORY SIGNALS PREDICT

LOW EFFORTFUL CONTROL IN CHILDHOOD

L.A. Grande1,*; A.A. Morgan1; B.G. Vegetabile2; H.S. Stern2; L.M.
Glynn3; C.A. Sandman4; E.P. Davis1,4

1Department of Psychology, University of Denver, Denver, CO, 80210. 2Depart-
ment of Statistics, University of California, Irvine, CA, 92697. 3Department of
Psychology, Chapman University, Orange, CA, 92866. 4Department of Psychiatry
and Human Behavior, University of California-Irvine, Irvine, CA 92697.
leah.grande@du.edu

Maternal behavior is an important source of environmental sensory

signal to the developing brain and a key predictor of child

functioning (Bernier et al., 2010; Malmberg et al., 2016; Sethna

et al., 2016). However, the characteristics of maternal signals that

shape child outcome remain unknown. Recent literature in rodent

models suggests that fragmented and unpredictable maternal

sensory signals predict offspring emotional functioning (Molet

et al., 2016). The current study examines the effect of fragmented

maternal sensory signals during infancy on effortful control in

human children. Effortful control, an index of self-regulation,

predicts externalizing problems and academic and interpersonal

success at young ages. This prospective, longitudinal study

followed 98 children from infancy through childhood. Maternal

behavior was observed during a 10-minute interaction with her

child at 12 months. Maternal sensory signals were assessed using

real time, moment-to-moment coding of maternal visual, auditory,

and tactile signals to her infant. A transition matrix was created and

entropy rate was computed as an index of predictability of

transitions between sensory signals. When children were 5–7 years

of age, Effortful Control (EC), an index of self-regulation of

emotional/behavioral reactivity, was assessed via maternal report

on the Children's Behavior Questionnaire (CBQ). Unpredictable

maternal sensory signals at 12 months of age predicted lower child

EC scores at 5–7 years of age (r(98) = −.206, p = .042). This

suggests that exposure to fragmented maternal signals during early

postnatal life may play a role in the development of executive

attention abilities in offspring and have lasting consequences for

self-regulation into childhood.

[This work is supported by R01 HD065823 and 5 P50MH096889-03]

FREQUENT FALLS DO NOT DETER INFANTS FROM

WALKING

D. Han1,*; H. Borenstein1,*; S. Hasan1; Z.M. Ahmed1; L. P. De Velez1;
S. Robinovitch2; K.E. Adolph1

1Department of Psychology, New York University, New York, NY, 10003. 2School
of Engineering Science, Simon Fraser University, Burnaby, BC, Canada.
danyang.han@nyu.edu

Previous work shows that infants fall a lot—on average, 17 times/hour

at home, in a playroom, and while holding caregivers’ hands. However,

previous work reports only the frequency of infant falls. We asked

whether falling incurs penalties beyond loss of balance, and if not, why

not. We scored videos of 76 walking infants (43 girls, age = 12.69–

19.53 months, walking experience = 0.07–9.01 months) during free

play on flat ground in a laboratory playroom. Each infant contributed

1–15 falls to analyses. Most falls involved multiple segments in a

sequence of impacts that disseminate potentially injurious forces:

28.9% of falls involved only a single impact (falling onto hands, onto

buttocks, etc.); the remainder involved multiple impacts (falling first

onto hands, then onto legs), occasionally in a long string (legs, hands,

arms, torso, head). They nearly always fell onto padded body parts.

Head (4.9%) and trunk (10.6%) impact were rare, and always occurred

after first falling onto a more padded body part. Infants caught

themselves with their hands within M = 0.1 s of impact. After falling,

infants rarely cried (1.6% of falls), caregivers rarely showed concern

(9.3% of falls), and infants picked themselves up and went back to play

within M = 2.94 s. We conclude that falling is frequent, but not

particularly salient for infants or caregivers. We propose that skills

requiring vast amounts of experience, such as walking and talking,

incur lowpenalty for errors, so as not to deter infants frompracticing to

the point of mastery.

[NIH R37-HD033486 to KEA]
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EARLIER AND ATYPICAL STRUCTURAL CONNECTIVITY

FOLLOWING EARLY CAREGIVER DEPRIVATION

C.M. Harmon1,*; L. Gabard-Durnam2; D.G. Gee3; B. Goff4; D.S.
Fareri5; C. Caldera4; J. Flannery6; E.H. Telzer7; K.L. Humphreys8;
N. Tottenham1

1Department of Psychology, Columbia University, New York, NY 10027. 2Division
of Developmental Medicine, Harvard University, Boston, Massachusetts 02115.
3Department of Psychology, Yale University, New Haven, CT 06520. 4Department
of Psychology, University of California, Los Angeles, CA 90095, 5Gordon F. Derner
Institute for Advanced Psychological Studies, Adelphi University, Garden City, NY
11530. 6Department of Psychology, University of Oregon, Eugene, OR 97403.
7Department of Psychology, University of Illinois at Urbana-Champaign, Cham-
paign, IL 61820. 8Department of Psychology, Stanford University, Stanford, CA
94305.
cmh2228@columbia.edu

Early parental deprivation has been associated with both neurological

and behavioral differences across development. For example, children

with a history of previous institutional care (PI) followed by

international adoption are at heightened risk for developing internal-

izing problems such as depression and anxiety disorders. Functional

magnetic resonance imaging studies have suggested that these

behavioral differences are attributable to accelerated development

in neural circuits. The current study used diffusion tensor imaging (DTI)

to examine the development of structural connectivity, providing an

index ofwhitematter integrity, which animal studies suggestmarks the

relative maturity of functional connections. DTI was collected in

children and adolescents (6–16 years old) with or without a history of

PI followed by international adoption. Results indicate a main effect of

age and of early caregiving on whole brain fractional anisotropy (FA)

values, but only a main effect of early caregiving on radial diffusivity

(RD). Specifically, FA, but not RD, increased linearly with age across

both caregiving groups, whereas both FA and RD values were elevated

in the PI youth. Taken together, these patterns suggest that FA and RD

are affected in different ways by early adversity. Moreover, higher

global FA in the PI group was more associated with greater anxiety.

These results suggest that early life parental deprivation is associated

with earlier white matter integrity, although this might be indicative of

compromises to the associated myelination. These findings are

discussed with respect to trade-offs accompanying accelerated neural

development.

MODULATION OF SOCIAL AND EMOTIONAL

PHENOTYPES BY AMBIENT TEMPERATURE IN

OXYTOCIN ‘KNOCKOUT’ MICE

C. Harshaw; J. Leffel; and J. R. Alberts

Indiana University, Bloomington, IN, 47405.
charshaw@indiana.edu

Ambient temperatures typical of laboratories and vivaria (∼22–24 °C)

can represent a significant cold challenge for mice. Importantly, no

research to date has examined the effects of ambient temperature on

standard tests of social-emotional behavior in mice. We examined this

question in oxytocin ‘knockout’ (OTKO) and wildtype (WT; B6;129S)

mice tested under one of two ambient temperature conditions (22°C

or 28°C) in Sociability-Social Memory (SSM), Elevated Plus Maze

(EPM), and Open Field (OF) tests. Given that OTKO mice have an

impaired capacity for brown adipose tissue thermogenesis, we

predicted that their behavior would be modulated more by ambient

temperature than that of WT mice. Mixed-effects models, controlling

for litter size and litter-of-origin as random factors, revealed significant

genotype x thermal condition interaction for activity levels in females

but not males in both EPM andOF tests. Similarly, we found significant

genotype x thermal condition interaction for the ratio of time spent in

the center versus edge of theOF for female but notmalemice (t = 2.71,

p < .007). In addition, there was a significant main effect of thermal

condition (t = 3.71, p < .0003) and interaction between genotype and

thermal condition (t = 2.09, p < .04) for female but not male mice for

latency of approach to an unfamiliar social partner during the social

memory portion of the SSM. Our results indicate that the effect of the

presence of endogenous oxytocin on social-emotional behavior in

female mice is significantly modulated by ambient temperature during

testing.

[NICHD grant R01-HD082203 to CH & JRA]

BIRTH SEASONS IMPACT WHEN INFANT START

CRAWLING AND WALKING

M. He1,2,*; A. Blaine1; D. I. Anderson2; J.J. Campos1

1Department of Psychology, University of California, Berkeley, Berkeley, CA
94709. 2The Marian Wright Edelman Institute, San Francisco State University,
San Francisco, CA 94132.
minxuanhe@berkeley.edu

Motor activities, especially self-controlled activity, have been the

centrality in theories of psychological development and the potential

for psychological functioning in children whose disabilities limit their

activity. Some of the best evidence comes from research on the

psychological revolution that occurs shortly after infants start to crawl,

involving dramatic changes in perceptual, perceptual-motor, spatial-

cognitive, and social-emotional skills (e.g., Anderson et al., 2013;

Campos et al., 2000). The acquisition of self-controlled activity such as

crawling and walking has traditionally been accounted for by

maturational factors (e.g. muscular, neurological development).

Meanwhile a few studies put forward non-biological factors such as

cultural practices on norms of motor development (Karasik et al, 2010;

Dong, Zhang, & Tao, 1999). Our study interviewed 131U.S. infants in

the Bay area and 118 Chinese infants in Shanghai, China and revealed

seasonal effects on the onset of crawling and walking. Consistent with

cross-cultural studies, our findings include that (1) therewas no gender

difference in crawling or walking onset in either sample, (2) Chinese

infants were on average 5.7 weeks late in crawling and 6.3 weeks late

in walking than the U.S. infants, (3) winter-born infants (Dec-Feb)

started crawling and walking earlier than summer-born (Jun-August)

infants in both samples, (4) seasonal effects were bigger for crawling

than walking onset in both samples, especially with Chinese infants.

This study underscores motor development is multifactorial. Taken
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together, an epigenetic approach is called for and speculation of how

nature and nurture interplays will be discussed.

[IEAS TUSA grant fromUCBerkeley 2015–16 toMH, Faculty Research

Grant from Center for Chinese Studies, UC Berkeley 2015–16 to JC]

IMITATION OF FACIAL GESTURES AT BIRTH − NOW WE

SEE IT, NOW WE DON’T

M. Heimann1; T. Tjus2

1Department of Behavioural Sciences and Learning, Linköping University, Sweden.
2Department of Psychology, University of Gothenburg, Sweden.
mikael.heimann@liu.se

The observation that neonates seem to imitate facial gestures has led to a

heateddebateamongscientists. Iswhatweobserve really imitationor can

the observations be explained elsewise? While those in favor of the

phenomenon might evoke a mechanism based on mirror neurons as an

explanation, those opposed to the idea of an early imitative capacity have

suggested thatwhat looks like an imitative response is better explained as

arousal, an innate releasingmechanism, a coincidental match or plainly as

an artifact. These issues will be addressed anew based on observations of

33 newborn human children (mean age: 47 hr) observed for imitation of

tongue protrusion and mouth opening. The stimuli were presented

dynamically, in three 20s long gesturemodeling periods, interwovenwith

three 20 s long response periods in which the presenter kept a still face.

Imitation of tongue protrusion was evident immediately, whereas mouth

opening showed a protracted response. Individual analysis showed that

only four children consistently failed to imitate any of the gestures.

Children were as likely to imitate when the stimuli were presented

dynamically as theywereduring the still face. The studyprovides renewed

support for neonatal imitation, but also complicates the picture. Imitation

depends partly on the time window used in the analysis and also on the

gesture presented. Infants reacted faster to a presentation of tongue

protrusion than to mouth opening. Finally, our findings underscore the

importance of considering individual differences, demonstrating that

neonates differ in their proneness to display imitation-like responses.

[Funding: Bank of Sweden Tercentenary Foundation (89/313), the

Swedish Council for Working Life and Social Research (2008–0875)

and the Swedish Research Council (2008–2454)].

EARLY BRAIN CONNECTIVITY IN INFANTS AT FAMILIAL

RISK FOR DEPRESSION

C.L. Hendrix1,*; R. Yuan2; B. Biswal2; M. Cohen1; E.L. Smearman1;
B.L. Reidy1; P.A. Brennan1; J. Knight-Scott3; K.C. Johnson1

1Department of Psychology, Emory University, Atlanta, GA 30322. 2 Department
of Biomedical Engineering, New Jersey Institute of Technology, Newark, NJ
07102. 3Department of Pediatric Research, Children's Healthcare of Atlanta,
Atlanta, GA 30322.
clhendr@emory.edu

Altered resting state functional connectivity has been identified in infants

exposed to maternal prenatal depression, highlighting a potential neural

mechanism by which risk for depression may be transmitted across

generations. The present study examines whether such alterations are

present within the first few weeks of postnatal life and associated with

infant neurobehavior. Twenty-two neonates completed a neurobeha-

vioral assessment (the Neonatal Behavior Assessment Scale) as well as

structural and resting state functional magnetic resonance imagingwithin

6 weeks postpartum (M = 22 days, SD = 12). Mothers were assessed for

depression1–3 times during pregnancy andonceby6weekspostpartum.

Women who met lifetime criteria for a Major Depressive episode (using

the Structured Clinical Interview for DSM-IV) were included in the

depressed group (n = 11) and women without history of any mood

disorders were included in the control group. Independent component

analysis and graph theory were used to compare global resting state

networks and network topology in these neonates. Similar resting state

networks were identified in both groups, but neonates at familial risk for

depression exhibited stronger connectivity in the rolandic operculum

(p = 0.0046), putamen (p = 0.0033), and insula (p = 0.0072), increased

diversity in the pallidum (p= 0.0033), and decreased diversity in the

inferior frontal gyrus (p= 0.0003). Functional connectivity strength in the

putamen was positively associated with abnormal infant reflexes

(p < 0.01). Pallidum connectivity strength and diversity negatively

correlatedwith infantability to self-regulate (p's< 0.01). Thesepreliminary

findings suggest that neural correlates of clinical risk may be identified

shortly after birth and are associated with early neonatal behavior.

[This research was funded by a NARSAD Young Investigator Grant

awarded to author K.C.J. Authors C.L.H. and B.L.R. are supported by

the National Science Foundation Graduate Research Fellowship

Program under Grant No. DGE-1444932].

MATERNAL ABUSE FROM CHILDHOOD INTERACTS

WITH POST TRAUMATIC STRESS DISORDER TO

PREDICT CORTISOL ATTUNEMENT

C.L. Hendrix1,*; M. Cohen,1; Z.N. Stowe2; D.J. Newport3; P.A.
Brennan1

1Emory University, Department of Psychology, Atlanta, GA 30322. 2University of
Arkansas for Medical Sciences, Little Rock, AR 72205. 3University of Miami
Health System, Miami, FL 33136.
clhendr@emory.edu

The intra-dyadic attunement of hypothalamic-pituitary-adrenal (HPA)

axis functioning inmothers and their children is rapidly becoming awell-

replicated phenomenon. However, severe or prolonged stressors, such

as experiencing child abuse, may disrupt this attunement, particularly in

the context of comorbid psychopathology. The present study used

Hierarchical LinearModeling to examineHPA axis attunement between

mothers and their infants in a high-risk clinical cohort of 173 mothers.

Cortisol was measured from four saliva samples provided by mothers

and their infants during a lab visit that included infant stressor tasks at

6 months postpartum. Maternal exposure to childhood sexual and

physical abuse were assessed using the Childhood Trauma Question-

naire.Maternal lifetimePostTraumatic StressDisorder (PTSD)diagnosis

was assessed using the Structured Clinical Interview for DSM-IV.

2017 ABSTRACTS | S31



Maternal and infant cortisol were positively correlated across the 4 time

points, suggesting attunement (b = 0.16, t(171) = 2.76, p < 0.01). At-

tunement was not predicted by maternal PTSD (b = 0.30, t(169) = 1.55,

p = 0.12), childhood physical abuse (b = 0.25, t(171) = 1.38, p = 0.17) or

childhood sexual abuse (b = −0.04, t(171) = −0.23,p = 0.82). Therewas a

significant interaction between PTSD diagnosis and childhood sexual

(b = 0.94, t(169) = 2.40, p = 0.02), but not physical abuse (b = 0.51,

t(169) = 0.78, p = 0.44). PTSD predicted strongermother-infant cortisol

attunement among women who experienced childhood sexual abuse

(b = 0.82, t(46) = 2.83,p < 0.01), butwasunrelated toattunement among

mothers without childhood sexual abuse (b = −0.01, t(133) = −0.06,

p = 0.95). These results suggest that mother-infant dyads in which the

mother was sexually abused early in life and later developed PTSDmay

be hypervigilant to each other's cortisol changes in the context of stress.

[This research was funded by a NARSAD Young Investigator Grant

awarded to author P.A.B., the Emory University Silvio O. Conte Center

for the Neurobiology of Mental Disease (MH58922), and a Specialized

Center of Research on Sex andGender Effects (MH68036). Author C.L.

H is supported by the National Science Foundation Graduate Research

Fellowship Program under Grant No. DGE-1444932.]

CONTEXT AND CONTEXTUAL FEAR MEMORY

FORMATION DIFFERENTIALLY INDUCE EXPRESSION OF

c-Fos, Arc, Egr-1, c-Jun, AND Npas4 IN THE MEDIAL

PREFRONTAL CORTEX OF ADOLESCENT RATS

N.A. Heroux*; B.F. Osborne; M. Kawan; L.A. Miller; K.N. Buban; J.B.
Rosen; M.E. Stanton.

Department of Psychological and Brain Sciences, University of Delaware, Newark,
DE, 19716.
Nheroux@psych.udel.edu

The context preexposure facilitation effect (CPFE) is a contextual fear

conditioning paradigm in which context preexposure, context-

immediate-shock training, and retrieving contextual fear occur across

three phases. Our lab has shown that the preexposure and training

days of the CPFE induce expression of the inducible transcription

factor, Egr-1, in the medial prefrontal cortex (mPFC) in developing rats,

but this does not explain the ontogenetic emergence of conditioned

freezing during the CPFE (Robinson-Drummer et al., submitted). The

current study extended these findings by examining other inducible

synaptic plasticity genes driven by context preexposure and immedi-

ate-shock training in adolescent (P31) rats. Expression of c-Fos, Arc,

Egr-1, c-Jun, and Npas4 in the mPFC was analyzed 30min following

context preexposure or training using qPCR. Preexposure to the

training context (Pre group) induced expression of all five genes in the

mPFC significantly above that of home-cage (HC) controls. Immediate-

shock training followed by a post-shock freezing test induced

expression of the five genes in the Pre group above the HC group,

but the same increase occurred in non-associative controls preex-

posed to an alternate context (Alt-Pre). Removal of the post-shock

freezing test in subsequent studies revealed learning-related increases

(i.e., Pre above Alt-Pre controls) in mPFC c-Fos, Arc, Egr-1 and Npas4,

but not c-Jun expression. These results indicate that context exposure

in a post-shock freezing test re-engages novelty-driven IEG expression

that may obscure associatively based expression. These studies also

identify additional plasticity-related molecules in mPFC that may be

tested for their role in the ontogeny of the CPFE.

[NIH grant R01 HD075066-01A1 to MES and JBR; NIH Grant R01-

MH106553-01A1 to Jaclyn Schwarz]

FLEXIBILITY IN ACTION: HOW INFANTS AND ADULTS

NAVIGATE UNDER A BARRIER

O. Herzberg*; J. Rachwani; B.E. Kaplan; S. M. O’Grady; D. M.
Comalli; K.E. Adolph.

Department of Psychology, New York University, New York, NY 10003.
orithk@gmail.com

Behavioral flexibility—the ability to tailormotor actions to changing body-

environment relations—is critical for adaptive, functional motor action.

Navigating the everyday environment requires selecting the appropriate

action for the current situation. This project assessed flexibility of motor

actions for navigating under barriers normalized to standing-height

(overhead, shoulder-, chest-, thigh-, and knee-heights, presented in

random order with multiple trials per height). Participants could walk

normally at the overhead barrier height, but they needed to duck or squat

for the shoulder- and chest-height barriers, crawl for thigh-height, and

belly crawl at knee height. We observed adults (N = 14), 17-month-old

experienced walkers (N = 20), 12-month-old novice walkers (N =12), and

12-month-old experienced crawlers (N = 15). We examined the adapt-

ability, accuracy, andefficiencyof strategies for eachbarrierheight.Adults

displayed tremendous flexibility: They chose an adaptive strategy at the

right moment and executed it seamlessly without errors or superfluous

effort. Infants, however, did not display flexibility to the same extent.

Although infants found an adequate posture to navigate under the barrier

onmost trials, theirmethodswere inefficient and inaccurate. They did not

select an alternative strategy until arriving at the barrier, tested multiple

postures prior to selecting an adequate strategy (standing, sitting,

squatting, crawling, etc.), frequently chose actions that required

unnecessary effort (crawling when walking was possible), and bumped

their heads onmost trials. With increased locomotor experience and age,

infants showed greater evidence of behavioral flexibility.

VARIETY MATTERS: WHAT CAN WE LEARN ABOUT

INFANT WALKING FROM SOCCER-PLAYING ROBOTS

J. Hoch1,*; O. Ossmy1,*; P. MacAlpine2; S. Hasan1; P. Stone2; K.E.
Adolph1

1Department of Psychology, New York University, New York, NY 10003.
2Department of Computer Science, University of Texas at Austin, Austin, TX
78712. *joint contribution
karen.adolph@nyu.edu

Traditionally, developmental researchers have studied infant walking

using standard gait—a simplified walking task that requires infants to
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take continuous steps along a straight, forward path. However, during

natural locomotor activity, infants’ walking is immensely variable. They

take forward, backward, and sideways stepswithmany starts and stops.

If straight line walking is the gold standard, then is the sporadic and

omnidirectional quality of spontaneous infant walking a feature or a

bug? Movement variability during walking may be a byproduct of

deficits such as poor strength or balance control. Alternatively, the

natural variability of infant walking may be beneficial to the process of

learning to walk. Here, we address this issue by training soccer-playing

robots on the walking paths generated by 115 infants during free play.

This conceptually novel approach enables a unique empirical examina-

tion of infants’ spontaneous walking patterns during the complex

motoric challengeofplaying soccer. First,we traineda teamof robots on

variable paths (defined by infants). Other teams were trained on non-

variable paths such as straight-lines, squares, and circles. A soccer

competition between the teams revealed that training robots on infants’

variable walking paths leads to enhanced performance relative to non-

variable paths. Furthermore, we find that robots trained on more

variable infantwalkingpaths (curvier bouts, omnidirectional steps,many

starts and stops, and larger areas covered) outperformed all other

training teams.Wepropose that variability plays a crucial functional role

in learning to walk and can inform more efficient translational research.

[NIH Grant R37-HD03348 to KEA]

EARLY-LIFE ADVERSITY AND PRENATAL ALCOHOL

EXPOSURE ALTER ADOLESCENT SOCIAL BEHAVIOR

DEVELOPMENT AND OXYTOCIN RECEPTOR BINDING

P.J. Holman*; L. Ellis; C. Raineki; J. Weinberg

Department of Cellular & Physiological Sciences, University of British Columbia,
Vancouver, BC Canada V6T 1Z3.
parker.holman@ubc.ca

Social behavior deficits associated with prenatal alcohol exposure (PAE)

emerge early and persist across the lifespan. Early-life adversity (ELA) can

also dramatically shape social behavior development, and individualswith

PAE are more likely to experience ELA. The central oxytocinergic (OT)

system is as a key regulator of social behavior, and its disruption may

underlie social deficits followingPAEand/orELA.Here,weuse ratmodels

of PAE and ELA to investigate adolescent social behavior and central OT

binding. Dams were assigned to: 1) PAE: access to liquid ethanol diet ad

libitum; 2) Pair-Fed: access to liquid control diet yoked toconsumptionof a

PAE partner; or 3) Control: access to a pelleted control diet ad libitum.

From P8-12, half the dams were provided with insufficient nest bedding,

which increased abusive-like maternal behaviors. Offspring were

evaluated at postnatal day (P) 30 or P45 using a test of social

discrimination, and brains were assayed using OT receptor binding and

c-fos mRNA (PFC, lateral septum, amygdala, hypothalamus). Preliminary

analyses indicate sexually dimorphic effects of PAE and ELA: social

discrimination at P30 was impaired by PAE in males regardless of rearing

conditions, and by ELA in PAE and control females. ELA decreased OT

receptor binding in the lateral part of central amygdala in control but not

PAEmales,withnodifferencesobserved in females. These results suggest

PAE and ELA alter social behavior development in sexually dimorphic

ways, and these behavioral changes are associated with altered

development of the OT system during adolescence.

[Supported by NIH/NIAAA R37 AA007789 and R01 AA022460,

NeuroDevNet (Canadian NCE), and Canadian Foundation on Fetal

Alcohol Research to JW & CR; NIH/NIAAA F31 AA023151 to PJH]

MATERNAL SEPARATION AND PRECOCIAL

MATURATION: SEX-SPECIFIC CHANGES IN LIMBIC-

DERIVED AXONAL INNERVATION OF THE PREFRONTAL

CORTEX

J.A. Honeycutt*; C. Demaestri; H.C. Brenhouse

Department of Psychology, Northeastern University, Boston, MA 02115.
j.honeycutt@neu.edu

Early life experiences significantly shape the behavioral and neural

trajectory of an organism across development. Therefore, disruptions

during early developmental periods likely set the course for aberrant

brain maturation. Indeed, children who have experienced early

adversity often exhibit deleterious effects that manifest as maladap-

tive behaviors, cognitive impairment, and/or increased susceptibility

to mental illness. Increasing evidence in humans with a history of

adversity points to a role of atypical corticolimbic circuit development,

leading to changes in functional connectivity between the basolateral

amygdala (BLA) and prefrontal cortex (PFC). In rodent models of early

adversity via maternal separation (MS) during the postnatal period,

comparable neural and behavioral phenotypes are observed, including

loss of PFC inhibitory tone and increased anxiety-like behaviors. The

neural mechanisms underlying these findings following MS remain

unknown, though it is likely that dysfunction is in part driven by

precocial BLA innervation of the PFC. To determine the impact of sex

and MS on this circuitry, targeted anterograde tracer microinjections

into the BLA were performed at key developmental milestones

spanning juvenility and adulthood. Labeled axonal fibers from BLA-

PFC projecting neurons were quantified within the PFC. We present

novel data indicating that MS drives increased BLA innervation of the

PFC in a sex- and age-dependentmanner, such that juvenileMS female

innervation patterns resemble that of their adult control counterparts.

This suggests a critical role for early experiences on corticolimbic

development and provides putative mechanistic insight into the

underlying etiology of adversity-induced vulnerability and resilience.

EFFECTS OF EARLY LIFE STRESS AND PARENTING ON

METHYLATION PATTERNS: A RANDOMIZED CLINICAL

TRIAL OF ATTACHMENT AND BIOBEHAVIORAL CATCH-UP

J.R. Hoye 1; D. Cheishvili2; T.L. Roth1; M. Szyf2; M. Dozier1

1Department of Psychological and Brain Sciences, University of Delaware,
Newark, DE 19716. 2Department of Pharmacology and Therapeutics, McGill
University, Montréal, Quebec H3G Y16.
jhoye@psych.udel.edu
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Children who experience early adversity often experience psychosocial

and biological dysregulation. Attachment and Biobehavioral Catch-up

(ABC) is an early intervention for children who have experienced

adversity. ABC has demonstrated more normalized cortisol production

and improved emotion regulation in children who received the

intervention compared to children who received a control intervention.

However, little is known about how these changes occur. DNA

methylation is a potential mechanism through which early environment

can alter an individual's biological functioning and behavior. The current

study used saliva to investigate DNA methylation differences among

infants at risk for neglect and a low-risk comparison group. Children in

the at-risk group were recruited through the Department of Family

Services (DFS) and were randomly assigned to receive ABC or a control

intervention. Saliva samples for the at-risk group were collected pre-

intervention and 1 month after the last intervention session, while

samples for the low-risk childrenwere collected atmatched time points.

At baseline, analyses revealed 23,326 differentially methylated sites

between at-risk and low-risk children. This set of siteswas used to further

understand intervention effects on the epigenome. Analysis of variance

revealed that 979 CG sites had differential rates of change between the

ABC andDEF group. In both hypermethylated and hypomethylated sites,

the ABC group had a smaller change in methylation scores than the DEF

group. These findings indicate that environmental stressors in early

childhood alter DNA methylation patterns. This study also suggests that

early intervention and subsequent changes in parenting may further

change DNA methylation patterns.

[Work supported by donation from Edna Bennett Pierce.]

CENTRALLY ADMINISTERED OXYTOCIN REDUCES

PLASMA CORTISOL ELEVATIONS IN ISOLATED GUINEA

PIG PUPS

K. Huhta1,*; F. Tai2; W.T.; Watanasriyakul1; D.M.; Gallimore1;
P.A., Schiml1; M.B. Hennessy1

1Department of Psychology, Wright State University, Dayton OH 45435.
2Institute of Brain and Behavioral Sciences, College of Life Sciences, Shaanxi
Normal University, Xi’an, Shaanxi 710062,
China.huhta.2@wright.edu

In several species, the presence of close social companions, especially an

infant's attachment figure or a pair-bonded adult's partner, reduces (i.e.,

buffers) hypothalamic-pituitary-adrenal (HPA) responses to stressors

such as novelty exposure or restraint. Oxytocin is released in response to

social interaction and can inhibit CRH neurons in the hypothalamic

paraventricular nucleus, and so is a potential mediator of social buffering.

Indeed oxytocin has been shown to underlie the ability of the adult male

prairie vole to buffer the HPA response of its partner following restraint.

Whether oxytocin plays a similar role in the buffering of infants’ by

mothers is not known. To begin to address this question, preweaning

guinea pigs were infused with either oxytocin (0.5 or 1.0μg) or artificial

cerebrospinal fluid vehicle into the cerebral ventricles through a surgically

implanted indwelling cannula prior to 1 hr of isolation in a novel cage.

Blood samples were obtained from ear vessels at 30 and 60min and

behavior was observed. The 0.5 but not 1 μg dose significantly reduced

plasmacortisol levels at both timepoints. In additionbothdoses increased

the number of 1-min intervals that pups exhibited a characteristic

crouched stance, particularly in females at the higher dose. These results

showthat central oxytocin can reduce the cortisol elevationsof guineapig

pups under conditions (exposure to a novel cage) in which maternal

buffering has been observed, and so support the possibility that oxytocin

mediates the social buffering in infants of this species.

[NIH grant MH068228 to M.B.H.]

EMBRYONIC ETHANOL EXPOSURE IMPAIRS PAVLOVIAN

CONDITIONING IN THE ZEBRAFISH IN A TIME-

DEPENDENT MANNER

P.S. Hunt; W. Chen; R. Patel; M. Serody

Department of Psychology and Interdisciplinary Neuroscience Program, College of
William & Mary, Williamsburg, VA 23188.
pshunt@wm.edu

Individuals exposed to alcohol in utero can exhibit substantial deficits in

some, but not all, types of learning and memory. This is especially true in

tasks that require the hippocampus, such as spatial memory, declarative

memory, and explicit recall of previously learned information. We have

previously shown that rats exposed to ethanol during the third-trimester-

equivalent (postnataldays4–9) laterexhibit impairments inahippocampus-

dependent trace fear conditioning task, but show normal performance in

the hippocampus-independent delay conditioning procedure. Building

upon this rodent research, the current project tested the effects of

embryonic ethanol exposure in zebrafish (Danio rerio) on later trace and

delay conditioning. Embryos were exposed to 0.5 or 1% ethanol for a 24h

period beginning at various times post-fertilization. As adults, fish were

trained ineitherDelayorTraceconditioningproceduresusingvisual cuesas

the CS and US. The measure of learning was conditioned approach to the

CS.Ourpreliminary findings indicate that ethanol has differential effectson

delay and trace conditioning depending on the timing of exposure.

Exposure during a period just before hatching (48–72 hpf) results in

deficient learning of both tasks, whereas ethanol exposure occurring after

hatching (72–96 hpf) selectively impairs trace conditioning. These data

support the differential brain toxicity of ethanol depending on the timingof

exposure, and add to the growing body of evidence supporting the

zebrafish as a complementary model system for studying fetal alcohol

exposure.

EEG CORRELATES OF PROPRIOCEPTIVE–VISUAL

ASYNCHRONY PERCEPTION IN CHILDREN WITH

AUTISM SPECTRUM DISORDER

M. Jaime1; I. Innis2

1Division of Science, Indiana University-Purdue University, Columbus, IN 47203.
2Department of Psychological and Brain Sciences, Imaging Research Facility,
Indiana University, Bloomington, IN, 47405.
maime@iupuc.edu
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Proprioceptive–visual intermodal perception is posited to underlie

self-recognition, self-other differentiation, and embodiment. For

example, ownership of a fake hand can be induced through

synchronized movements between the fake and an occluded real

hand (Rubber Hand Illusion, RHI). Moreover, proprioceptive–visual

integration is arguably the sensory basis for mapping others’ move-

ments onto one's own body, such as in imitation. Thus, a disturbance in

proprioceptive–visual intermodal perception can presumably affect

social awareness. In line with this notion, studies show that adults with

ASD report less robust effects of the RHI, and children with ASD show

a delayed onset of the RHI relative to typically developing children.

More recent evidence indicates that the temporal binding of visual–

haptic sensory input is altered in ASD relative to typical development.

Currently, little is known about the neural differences during

proprioceptive–visual intermodal perception in ASD. In this study,

we recorded electroencephalographic (EEG) activity in children with

ASD and in typically developing children in the following four different

conditions: (1) passive observation of a series of reach-to-grasp

movements, (2) performance of reach-to-grasp movements while the

movements were occluded by a cloth partition but viewed on a

monitor providing visual feedback, (3) same as two but with feedback

delayed by 30 frames, and (4) at rest. Alpha and beta band EEG

coherence and desynchronization were computed across primary

motor, somatosensory, temporal, and occipital sensor sites. Group and

individual differences in EEG coherence, desynchronization, and their

interrelations with measures of social cognition and symptomatology

were observed.

[Marino Autism Research Institute]

EFFECTS OF SUBDIAPHRAGMATIC VAGOTOMY ON

MATERNALLY POTENTIATED VOCALIZATIONS IN RAT

PUPS

J. Kaidbey1; M. Anwar1; L.Rosko2; M. Ranger1; M. Myers3,4; R. Ludwig4;
M.G. Welch1,4,5

1Department of Psychiatry, Columbia University College of Physicians and
Surgeons, New York, NY. 2Department of Neuroscience, Georgetown University,
Washington, DC. 3Division of Developmental Neuroscience, New York State
Psychiatric Institute, New York, NY. 4Department of Pediatrics, Columbia
University College of Physicians and Surgeons, New York, NY. 5Department of
Pathology and Cell Biology, Columbia University College of Physicians and
Surgeons, New York, NY.
jhk2185@cumc.columbia.edu

Accumulating evidence suggests that the maternal potentiation of

ultrasound vocalization (USV) paradigm might serve as a transla-

tional model for the effects of maternal-offspring separation in the

NICU. Very few studies have investigated the biological under-

pinnings of disrupted co-regulation and emotional connection that

can follow maternal-offspring separation. Here we aimed to further

investigate the role of the vagus nerve in the maternal-offspring

connection using a rat model, where separation stress is assessed

by USV potentiation. We also tested a new, less invasive, surgical

technique for subdiaphragmatic vagotomy. On postnatal day (PND)

6–8, 70 rat pups were randomly assigned to one of three surgical

groups of vagotomies, each with its own sham control: traditional

vagotomy or two variations of a novel surgery, which involved

tying a slipknot around the vagus such that it can be severed before

testing. The slipknot was either pulled the night before testing, or

thirty minutes before. USV testing took place on PND 11–13 using

a 2 min isolation- 2 min reunion with dam- 2 min re-isolation

(potentiation) paradigm. Pairwise comparisons of the change

scores failed to show significance between many pairs which

were expected to be different. Potentiation was not abolished after

any of the vagotomies; in fact, in all groups, approximately half of

pups showed an USV potentiation to maternal separation. Given

the high variability in USV rates to maternal separation within each

group and our vagotomy results, our findings indicate that

potentiation could be regulated by several context-dependent

mechanisms, which do not always involve the vagus.

[Columbia University Grant GT005491]

DEHYDROEPIANDROSTERONE LEVELS AT BIRTH:

RELATIONS TO PREGNANCY AND DELIVERY

CHARACTERISTICS

H.S. Kamin1,*; S.S. Bhatt1; F. Maisha2; C.J. Mulligan2,3; D.A. Kertes1,3

1Department of Psychology, University of Florida, Gainesville, FL 32611.
2Department of Anthropology, University of Florida, Gainesville, FL 32611. 3University
of Florida Genetics Institute, University of Florida, Gainesville, FL 32611.
dkertes@ufl.edu

Enhanced production of dehydroepiandrosterone (DHEA) by the fetal

hypothalamic-pituitary-adrenal (HPA) axis enables maturational

events critical for labor progression and neonatal adaptation. Despite

knowledge of the interconnected nature of maternal and fetal

physiology and dramatic changes in DHEA production after birth,

few studies have examined DHEA in neonates. Understanding

normative patterns of early DHEA activity is needed to accurately

assess functioning of the biological stress system with relevance for

health and development. This study examines DHEA concentrations

over the first day of life and its associations with pregnancy, delivery,

and demographic factors. Participantswere 98 newborns (51% female)

from a larger study of prenatal stress and newborn outcomes. Three

saliva samples collected prior to and 20- and 40-mins following a

medical stressor were quantified via immunoassay and used to

determine baseline and stress reactive DHEA levels. Clinical data

were obtained from medical records. Basal and reactive DHEA levels

were significantly and positively associated with administration of

labor-inducing and pain medications, as well as adolescent maternal

age. DHEA levels significantly dropped in response to the stressor.

DHEA reactivity, but not pre-stress levels, varied by time since birth

and delivery method, with a more pronounced drop observed within

12 hr after birth and following vaginal delivery. By capturing DHEA

levels immediately after birth, this study provides a window into

prenatal functioning of the HPA system and reference levels in

neonates. This knowledge of basic adrenal physiology provides a
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foundation that can be expanded upon to help reduce long-term

effects of early life exposures.

[NSF Graduate Research Fellowship, NSF grant BCS 1231264,

University of Florida CLAS]

THE RELATION BETWEEN EXECUTIVE FUNCTIONING

AND LETHALITY OF SUICIDE ATTEMPTS AMONG

ADOLESCENTS

R. Kandlur; L.A. Alba; C.B. Cha

Department of Counseling and Clinical Psychology, Teachers College, Columbia
University, New York, NY, 10027.
rk2910@tc.columbia.edu

Suicide is the second leading cause of death among adolescents in the

United States. The selection of higher lethality suicidemethods, such as

gunshot or hanging/suffocation, often results in higher likelihood of

death. Importantly, it remains unclear precisely how and why people

select more lethal means. This is in part driven by the environment and

the physical accessibility to lethal means, but research also points to

potential psychological mechanisms underlying suicide lethality as well.

Among adults, it has been shown that those who select more lethal

means are characterized by greater deficits in executive functioning.

This has never been tested among youth. The current study aims to

address this research gap by examining the association between

executive functioning and lethality of suicide attempts among

community-based adolescents (n = 52). We measure executive func-

tioning using the Stroop task, and assess history of suicidal behaviors,

lethality, and psychiatric diagnoses. The sample consists of adolescents

withnopriorhistoryof suicidal ideation (SI) or attempt (SA), thosewithSI

history, and those with SA history. We will continue to collect data,

especially to increase the number of adolescents with SA history.

Analyses will ultimately focus on comparing these three groups, with

additional analyses focusing on attempters-only and examining them

according to whether they selected low, medium or high lethality

attempts. Univariate and multivariate analyses controlling for psychiat-

ric symptoms (e.g., depression) will be conducted. Findings from this

study are expected to inform prevention efforts by identifying a

psychological mechanism underlying suicide lethality in youth.

[Internal funds from Teachers College, Columbia University]

THE ASSOCIATION BETWEEN PARENT AND CHILDREN’S

CHRONIC PHYSIOLOGICAL STRESS: THE MODERATING

ROLE OF EMOTION REGULATION

K. Kao1,*; J.S. Meyer2; A.R. Tarullo1

1Psychological and Brain Sciences, Boston University, Boston, MA 02446. 2Depart-
ment of Psychology, University of Massachusetts Amherst, Amherst, MA 01003.
katiekao@bu.edu

Emotion regulation (ER) is related to better ability to cope with

everyday stress (Lengua, 2002) and may contribute to the interplay of

environmental and biological stress. No work has been done to

examine the links between chronic physiological stress and ER in

preschoolers. The current study (N = 49, 28 females, M = 43.54 years)

investigated the association between parent and child chronic

physiological stress, and examined ER and household chaos as

potential moderators of this relationship. We collected hair cortisol

concentration (HCC), a biomarker of chronic hypothalamic-pituitary-

adrenocorticol activity from both parents and children. We measured

ER and household chaos through the Emotion Regulation Checklist and

Confusion, Hubbub, and Order Scale. Lower ER (r(49) = −.361, p = .012)

and higher parent HCC (r(50) = .60, p < .001) were related to higher

levels of child HCC. Higher household chaos was associated with

poorer ER (r(70) = −.32, p = .008). A conditional process model (F(5,

43) = 7.89, p = <.001) yielded a significant parent HCC x ER interaction

(B = −.14, CI = −1.57, −.22), revealing a conditional effect of parent

HCC on child HCC (B = 3.31, CI = .34,6.23), while household chaos was

not a significant moderator. Thus, the relationship between parent and

child HCC varies depending on children's ER but not on levels of chaos

in the home. For children with high levels of ER, there was no

relationship between parent and child HCC, but at lower levels of ER,

there was a positive association. Findings suggest that children's own

capacity of ER buffers the transgenerational effects of chronic

physiological stress.

HIDDEN AFFORDANCES IN PLAIN SIGHT: DISCOVERING

POSSIBILITIES FOR ACTION WITH DUPLO BRICKS

B.E. Kaplan1; J. Rachwani1; C.S. Tamis-LeMonda2; K.E. Adolph1

1Department of Psychology, New York University, New York, NY, USA.
2Department of Applied Psychology, New York University, New York, NY, USA.
bk1820@nyu.edu

All objects offer “overt affordances,”where information about possible

actions with the object is easily accessible to perception. For example,

it is easy to see that awater bottle can be grasped, banged, and shaken.

But howwould a neophyte infant or child discover that the lid must be

twisted to the left to open? Such “hidden affordances” characterize

most everyday artifacts, which are designed for particular actions—

most of which are not easily accessible to perception. Here, we

examined how young children discover hidden affordances during free

play with Duplo bricks, a toy with both salient overt (swiping, banging,

etc.) and hidden affordances (interlocking the bricks). The studs and

holes are visually apparent and fun to touch, but the possibility of

interlocking studs with holes must be discovered. Results from 48

children (12 to 60 months) show a developmental trajectory, from

actions geared to exploiting overt and hidden affordances. Most 12-

month-olds (83%) displayed simple actions on overt affordances

(swiping, banging, etc.). Although a subset of infants (33%) also

explored the studs and holes by fingering and looking, they did not

realize that the bricks could be interlocked. By 24 months of age, all

infants displayed successful interlocking of bricks, but they only

stacked bricks on top of each other. Not until 42 months of age did

children (75%) fully exploit the hidden affordances of Duplos by
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recognizing that bricks can be interlocked into creative and irregular

structures.

[NIH GRANT R01- HD086034 to KEA]

SOCIOECONOMIC AND ENVIRONMENTAL CORRELATES

OF INFANT HAIR CORTISOL

U. Kaytanli1; C. Tuladhar1; J. Meyer2; A.R. Tarullo1

1Department of Psychological and Brain Sciences, Boston University, Boston,
Massachusetts 02215. 2Department of Psychology, University of Massachusetts,
Amherst, Massachusetts 01003.
kaytanli@bu.edu

Chronic biological stress is linked to poor health outcomes, but the

factors that shape biological stress are not well understood. The

current study investigated the association of socioeconomic and

environmental context with infant hair cortisol concentrations

(HCC), a reliable measure of chronic biological stress. We collected

hair cortisol samples from 76 infants (37 males, M = 12.22 months,

SD = .77). Mothers filled out a sociodemographic form. Chaotic

context of household and neighborhood were evaluated by

Confusion, Hubbub, and Order Scale (Matheny et al., 1995), and

Neighborhood Organization and Affiliation Scale (Coulton et al.,

1996), respectively. Higher infant HCC was correlated with higher

neighborhood chaos (r(75) = .33, p = .004), but was unrelated to

household chaos, r(75) = .17, ns. Parental occupational prestige was

negatively correlated with infant HCC, r(75) = −.27, p = .02. Infants

whose families had lower income had higher HCC, r(72) = −.29,

p = .01. Maternal education level was unrelated to infant HCC,

t(74) = 1.08, ns. However, a nonsignificant trend was observed

such that infants of less educated fathers tended to have higher

HCC, t(73) = 1.78, p = .08. Results demonstrate the sensitivity of

infant cortisol to multiple aspects of socioeconomic status,

suggesting one pathway through which socioeconomic status

may contribute to allostatic load from very early in life. It is striking

that HCC is related to neighborhood chaos as early as infancy, and

may reflect an indirect pathway in which neighborhood chaos

shapes the stress levels and responsivity of the parents.

[NIH Grant 1R03HD082550 to AT]

SEX DIFFERENCES IN PUP CAREGIVING IN A RODENT

MODEL OF SCARCITY-ADVERSITY WITH

MALTREATMENT

S.M. Keller*; A. Nowak; T.L. Roth

Department of Psychological and Brain Sciences, University of Delaware, Newark
DE 19716.
skeller@psych.udel.edu

Quality of maternal care received early in life has life-long

implications for brain and behavioral outcomes. Our lab employs

a rodent model of caregiver resource deprivation. This manipula-

tion results in caregiver maltreatment toward pups. Using this

model, we have identified a number of sex-specific outcomes of

experiencing this form of early adversity. For example, male

rodents exposed to this manipulation demonstrate altered fear

behavior, while females exhibit alterations in depressive-like

behavior. One potential explanation for these sex-specific out-

comes could be that male and female offspring are receiving a

different quality of maternal behavior. It is well-documented that

males are licked and groomed more often than their female

littermates, however, it is unknown if there are differences in

adverse maternal behaviors performed toward male and female

pups particularly during times of adversity (i.e. resource depriva-

tion). To test this hypothesis, we subjected male and female pups

to our scarcity-adversity model of low nesting resources for

30 min per day for the first postnatal week of life and tracked the

maternal behavior performed toward individual pups. Preliminary

data indicate that dams perform more adverse maternal behaviors

toward female as compared to male pups. The relationship

between DNA methylation, an epigenetic mechanism which alters

the way that genes are expressed; and receiving adverse maternal

care will be presented.

[NICHD 1R01HD087509-01]

DEVELOPMENTAL CONSEQUENCES OF COMMON

BIRTH INTERVENTIONS IN PRAIRIE VOLES

W.M. Kenkel1; A.M. Perkeybile1; J.R. Yee1; C.S. Carter1; J.J.
Connelly2

1Kinsey Institute, Indiana University, Bloomington, IN 47401. 2Department of
Psychology, University of Virginia, Charlottesville, VA 22903.
wm.kenkel@gmail.com

Oxytocin is one of several hormones that help coordinate the

remarkable adaptations that must occur in the fetal brain at birth. In

the Unites States currently, 32% of births are delivered via Cesarean-

section, while it is estimated approximately half of all births experience

the addition of exogenous oxytocin. Thus, there is great variation in

birth experience with the potential for similar variation in oxytocin

signaling. In the course of our recent experiments, we have explored

the developmental consequences of variation in birth experience in

terms of offspring social behavior. Preliminary evidence suggests that

prairie voles born to oxytocin-treated dams display a more gregarious

phenotype across several domains of behavior in later life. These

effects were subsequently replicated in a follow-up study that made

use of cross-fostering to disentangle potential confounds of changes in

maternal behavior. The observed behavioral differences may relate to

changes in epigenetic regulation of the oxytocin receptor and

differential expression patterns thereof. These findings have signifi-

cant public health relevance given the widespread nature of labor

induction / augmentation with exogenous oxytocin in contemporary

obstetric practice.

[Contract grants: HD075750]
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SHYNESS, CORTISOL, AND QUALITY OF LIFE AMONG

ADULTS WITH SCHIZOPHRENIA

Z. Khalesi1,*; M.K. Jetha2; K.L. Poole3; J.O. Goldberg4; R.J. Van
Lieshout5; L.A. Schmidt1

1Department of Psychology, Neuroscience & Behavior, McMaster Univer-
sity, Hamilton, Ontario L8S 4K1 Canada. 2Department of Psychology, Cape
Breton University, Sydney, NS B1P 6L2, Canada. 3 MiNDS Neuroscience
Graduate Program, McMaster University, Hamilton, Ontario L8S 4K1
Canada. 4Deparment of Psychology, York University, Toronto, Ontario, M3J
1P3, Canada. 5Department of Psychiatry & Behavioural Neurosciences,
McMaster University, Hamilton, Ontario L8S 4K1 Canada.
khaleszs@mcmaster.ca

Individual differences in temperament develop early in life and

remain stable throughout adulthood. Those who are temperamen-

tally shy are susceptible to impairments in several domains

including poor social functioning, reduced quality of life (QoL),

and higher rates of psychiatric disorders. Although shyness is

known to be associated with reduced QoL in adults with

schizophrenia, this is not always the case, suggesting moderating

influences may affect this relation. One biological influence linking

temperament and QoL in healthy controls is cortisol. Individuals

with schizophrenia display dysregulated cortisol activity, which

may influence the relation between temperament and QoL;

however, this has not been examined in schizophrenia. In this

study, we investigated whether baseline cortisol levels moderated

the relation between shyness and QoL in 34 stable outpatient

adults with schizophrenia. Participants completed the Heinrichs

Quality of Life and Cheek & Buss scales to assess QoL and shyness,

respectively. Regression analyses revealed that cortisol modified

the relation between shyness and QoL (ß = 1.092, p = 0.004) such

that individuals with low baseline cortisol and high shyness

displayed the lowest QoL. Individuals with high baseline cortisol

reported similar QoL scores irrespective of shyness status. These

results suggest that low cortisol may be helpful to understanding

the relation between temperament and QoL in schizophrenia.

These findings are consistent with extant studies implicating

developmental changes from high to low cortisol levels in people

who are shy and the negative downstream effects resulting from

HPA axis dysregulation, extending those studies to people who

have schizophrenia and are shy.

WHEN GIVING BECOMES RECEIVING: BENEFITS OF

SCIENCE COMMUNICATION

J.H. Kim1,2

1Behavioural Neuroscience Division, The Florey Institute of Neuroscience and
Mental Health, Parkville 3052 Australia. 2The Florey Department of
Neuroscience and Mental Health, The University of Melbourne, Parkville
3010 Australia.
drjeehyunkim@gmail.com

Communicating your research across a range of audiences not only

allows you to experience the joy that comes from sharing your

passion, but it can offer great benefits for your academic career.

Dr. Jee Hyun Kim shares her personal experiences in public

engagement, which have led to unique opportunities for collab-

orations, presentations, grant funding, and promotion. From what

started as a way to give to the community and her colleagues in

science communication, Dr Kim's outreach efforts has grown her

academic standing internationally. Her science communication has

directly facilitated her research in ways ranging from easy

recruitment of human participants for her studies to being invited

as a paid expert consultant in various organisations, leading to

innovative collaborations. How we consume information is

changing world-wide, so do not miss out on the future of

disseminating your science!

DISTRACTOR SUPPRESSION AND MEMORY

PERFORMANCE IN SCHOOL AGE CHILDREN

J. King; J. Markant

Department of Psychology, Tulane University, New Orleans, LA 70118.
jking17@tulane.edu

Previous literature has shown that declining selective attention

skills during aging results in poorer distractor suppression, allowing

older adults to benefit from distracting information to enhance

memory. Young children also show poor distractor suppression due

to the protracted development of selective attention. This study

examines whether young children's memory can similarly benefit

from distracting information. Children ages 4–8 years completed a

combined memory-attention task consisting of three phases:

encoding, visual search, and retrieval. Children viewed multiple

objects during encoding. Next, children searched for a target

amongst 0, 5, 10, or 15 distractors. Half of the objects from

encoding were included as “relevant” distractors. The remaining

half (“irrelevant” distractors) were not re-presented during the

search phase. During retrieval children saw all objects from

encoding and an equal number of novel objects and indicated

whether they were old or new. Preliminary analyses examined

memory and attention separately. Visual search response time (RT)

slowed with increasing number of distractors, indicating an RT cost

associated with distractor suppression. Older children showed

better memory overall. Primary analyses examined relationships

between distractor suppression, age, and memory for relevant vs.

irrelevant distractors. Children who were least efficient at

suppressing distractors (i.e., showed greater RT cost) showed the

best memory for relevant distractors. This effect increased with

age, such that older children who were least efficient at

suppressing distractors showed the greatest memory benefit for

relevant distractors. These findings suggest that relevant distrac-

tion can boost children's memory while the selective attention

system is still developing.

[Funding provided by the School of Science & Engineering at Tulane

University]
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ASSOCIATIONS BETWEEN THE GUT MICROBIOME,

COGNITIVE PERFORMANCE, AND NEUROIMAGING

PHENOTYPES IN TYPICALLY DEVELOPING HUMAN

INFANTS

R.C. Knickmeyer1; A.L. Carlson2; K. Xia1; A. Salzwedel3; M.A.
Azcarate-Peril4,5; B.D. Goldman6,7; M. Ahn8; M.A.A. Styner1,9;
A.L. Thompson10,11; X. Geng12,13; W. Gao3; J.H. Gilmore1

1Department of Psychiatry, University of North Carolina, Chapel Hill, NC 27599.
2Neuroscience Curriculum, University of North Carolina, Chapel Hill, NC 27599.
3Biomedical Imaging Research Institute, Cedars-Sinai, Los Angeles, CA 90048.
4Department of Medicine, University of North Carolina, Chapel Hill, NC 27599.
5Microbiome Core Facility, University of North Carolina, Chapel Hill, NC 27599.
6Department of Psychology and Neuroscience, University of North Carolina,
Chapel Hill, NC 27599. 7Frank Porter Graham Child Development Institute,
University of North Carolina, Chapel Hill, NC 27599. 8Department of Mathemat-
ics and Statistics, University of Nevada, Reno, NV 89557. 9Department of
Computer Science, University of North Carolina, Chapel Hill, NC 27599.
10Department of Anthropology, University of North Carolina, Chapel Hill, NC
27599. 11Department of Nutrition, University of North Carolina, Chapel Hill, NC
27599. 12Department of Psychology Lab of Neuropsychology and Lab of Social
Cognitive Affective Neuroscience, University of Hong Kong, Hong Kong. 13State
Key Lab of Brain and Cognitive Sciences, University of Hong Kong, Hong Kong.
rebecca_knickmeyer@med.unc.edu

In humans, the first year of life is a dynamic time in gut colonization and

brain development, but little is known about the relationship between

these processes. In this preliminary study, fecal samples were collected

from 89 typically developing one-year old infants. 16s rRNA amplicon

sequencing was used for identification and relative quantification of

bacterial taxa.Measures of alpha diversitywere generated and distance

metrics and cluster scoring methods were used to identify genus level

enterotypes. Cognition was assessed at 1nd 2 years of age using the

Mullen Scales of Early Learning. Brain scanswere acquiredon a Siemens

head-only 3T TIM-Trio scanner (Siemens Medical System, Erlangen,

Germany) during unsedated natural sleep. Microbial composition at

1 year of age was associated with cognitive outcomes and regional gray

matter volumes at 2 years. In addition, we observed significant

associations between the infant gut microbiome and functional

connectivity at 1 year. Microbial composition influenced connectivity

between sensorimotor and language networks, and between right

amygdala and bilateral insular cortex, key nodes in circuits for fear-

reactivity and salience processing. Ultimately, with further research, it

may become possible to guide the development of the gut microbiome

through targeted interventions, thereby supporting cognitive develop-

ment and reducing risk for later psychiatric disorders.

FRIENDS GIVE BENEFITS: AUTUMN SOCIAL

FAMILIARITY PREFERENCES PREDICT REPRODUCTIVE

OUTPUT

G.M. Kohn1,2

1Psychology Department, Indiana University, Bloomington, Indiana, 47408.
2Biology Department, New Mexico State University, Las Cruces, NM, 88011.
gmkohn@umail.iu.edu

Fission-fusion dynamics create social instability, as individuals must

adjust to changes in group size and composition. Inmany social species,

group changes are associated with increases in aggression, stress

responses, and individual mortality. It has been hypothesized that

fission-fusion processes select for strong bonds between familiar

individuals that provide a predictable social environment across group

changes. This study explored if familiar social networks remain

predictable across periods of social instability in brown-headed

cowbird (Molothrus ater) flocks, and if females who sustained stronger

fall familiarity preferences show higher reproductive output during the

spring. During autumn, the organization of familiar social networks

remained predictable across a series of introductionswith novel flocks.

Familiar individuals were able to maintain their relationships with each

other despite large-scale group perturbations. During the spring, I

found that fall familiarity preferences was the only predictor of

reproductive output, with female cowbirds that sustained the

strongest familiarity preferences laying more eggs than other females.

These findings suggest that familiarity preferences have a cascading

influence on later reproductive performance, and that the social

dynamics of fission-fusion groups select for a familiarity-based social

organization.

INFANT CRY ACOUSTIC FEATURES: AN EARLY WINDOW

INTO PHYSIOLOGICAL CONSTRAINTS ON EMERGING

LANGUAGE DEVELOPMENT?

J. Kolacz1,*; G.F. Lewis2; J.- L. Gariépy3; S. W. Porges1,2

1The Trauma Research Center at the Kinsey Institute, Indiana University,
Bloomington, IN 47405. 2Department of Psychiatry, University of North Carolina
at Chapel Hill, Chapel Hill, NC 27514. 3Department of Psychology and
Neuroscience, University of North Carolina at Chapel Hill, Chapel Hill, NC 27599.
jkolacz@iu.edu

The Polyvagal Theory (Porges, 2007; 2011) proposes that over the

course of evolution the neural regulation of themuscles of the face and

head − including the larynx, pharynx, and middle ear − became

integrated with the vagal pathways that regulate body states to form

an integrated social engagement system (SES). These connections

provide the foundation for the regulation of behavioral and

physiological state, affiliative social orienting, vocalization feature

modulation, and propagation of language-carrying frequencies in the

middle ear (Porges & Lewis, 2009; Kolacz, Lewis, & Porges, in press).

We examined whether infant cry acoustic features may serve as an

index of SES function and a predictive tool for language development.

The sample consisted of an ethnically and socio-economically diverse

group of 37 children. At 6 months infant cry spectral-temporal

instability was measured using the modulation power spectrum (Singh

& Theunissen, 2003) and vagal regulation of the heart was indexed via

respiratory sinus arrhythmia (RSA) derived from an ECG signal.

Language development at 12 months was measured using the Bayley

Scales of Infant and Toddler Development. Unstable (moremodulated)

cries at 6 months were related to lower amplitude RSA (β = −.421,

SE =.151, p =.009, R2 =.206) and predicted poorer receptive language

skills at 12 months (β = −.486, SE =.143, p =.004, R2 =.236). These

results provide evidence that infant cry acoustic features are
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functionally integrated with the SES and may provide an early, non-

contact window into physiological constraints that affect language

development.

[Funded in part by NICHD grant R01HD053570]

THE RELATIONSHIP BETWEEN WEIGHT-BEARING

LOCOMOTION AND TENDON CHARACTERISTICS IN

RATS II: EFFECT OF NEONATAL SPINAL CORD

TRANSECTION

L.R. Kollmeyer1; N. Burgett1; J.J. Becker2; S.K. Funk2; A.R. Raveling2;
N.R. Schiele2; M.R. Brumley1

1Department of Psychology, Idaho State University, Pocatello, ID 83201.
2Department of Biological Engineering, University of Idaho, Moscow, ID 83844.
brummich@isu.edu

The aim of the current study was to examine the effect of impaired

locomotor development on hindlimb tendon development in spinal

transected rat pups. Rats received a low thoracic spinal cord

transection surgery or sham surgery on postnatal day 1 (P1; 24 hr

after birth). Subjects were tested on P10 in an open-field environment

for a 20-minute test session, and locomotion, posture, and weight-

bearing activity were measured. Immediately following testing,

subjects were euthanized, hindlimbs were removed and Achilles

tendons were extracted for further testing. Spinal transected subjects

generally do not show the same level or amount of locomotor and

weight-bearing activity compared to controls. In regards to Achilles

tendon development, data indicate that pups that underwent spinal

cord transection had tendons with altered mechanical properties,

specifically a reduced average maximum force (1.0 ± 0.7 N), compared

to controls (sham subjects: 3.2 ± 0.9 N). These results demonstrate the

potential for mechanical stimuli associated with postnatal locomotor

development to significantly influence the functional properties of

tendons, and for bidirectional developmental influences between

musculoskeletal and neurobehavioral systems.

[NIH grant P20GM103408]

BEHAVIORAL EFFECTS OF PRENATAL EXPOSURE TO

SERTRALINE, AN SSRI ANTIDEPRESSANT, AND ITS

DISCONTINUATION IN THE OFFSPRING IN AN ANIMAL

MODEL OF DEPRESSION

J.M. Kott*; S.M. Mooney-Leber; K. Badria; J.M. Young; S. Brummelte

Department of Psychology, Wayne State University, Detroit, MI.
sbrummelte@wayne.edu

Major depressive disorder is classified by the World Health

Organization as the leading cause of disability worldwide. Women

suffer from depression at higher rates than men, and are frequently

prescribed antidepressant medication. However, should a woman

become pregnant, she must choose whether to continue treatment,

as both maternal depression and antidepressant treatment can

negatively impact fetal development. This study investigated this

question using an animal model of depression. The developmental

implications of maternal depression, and its treatment with

sertraline, a frequently prescribed selective serotonin reuptake

inhibitor (SSRI), and the discontinuation of treatment during

pregnancy were assessed. For this, 36 female Sprague-Dawley

rats were treated with a vehicle or corticosterone (CORT; 40 mg/

kg, s.c.) for 21 days to create a depressive-like phenotype. On the

16th day of CORT/oil treatment, rats were given sertraline (SER;

20 mg/kg, p.o.) or a vehicle daily, then mated with males at the end

of the CORT treatment period. To investigate any differential effects

of SER discontinuation, half of the SER-animals discontinued

treatment at gestational day (GD) 16, and the other half continued

receiving the medication through parturition. Adult offspring then

underwent behavioral testing to determine the effects of each

condition on anxiety-like and depressive-like behavior, and stress

reactivity. Results indicate sex-dependent effects of both CORT and

SER treatment and its discontinuation in the behavior of the

offspring. There is a critical need for more research on the effects of

these exposures, and the discontinuation of antidepressant medica-

tion during pregnancy in order to better advise pregnant women.

BEHAVIORAL AND WEIGHT EFFECTS OF PERINATAL

EXPOSURE TO PHTHALATES AND A HIGH-FAT DIET IN

MALE AND FEMALE RATS

D.G. Kougias1,*; L.R. Cortes2; S.G. Rhoads2; J.M. Juraska1,2

1Neuroscience Program, University of Illinois at Urbana-Champaign, Champaign,
IL, 61820. 2Psychology Department, University of Illinois at Urbana-Champaign,
Champaign, IL, 61820.
kougias2@illinois.edu

Humans are ubiquitously exposed to phthalates, a class of

endocrine-disrupting chemicals used as plasticizers or solvents

with diet, especially fatty foods, presumed to be the main source

due to environmental contamination. Given this correspondence and

since phthalates and high fat diets (HFDs) are separately capable of

increasing oxidative stress and inflammation, it is important to study

their potential interaction. Since phthalates and many inflammatory

cytokines can cross the placenta, the prenatal period appears to be a

particularly vulnerable window to environmental insult. Here, we use

a rat model of human prenatal exposure to investigate the effects of

phthalates and a HFD. From gestation through postnatal day 10,

dams ate an environmentally relevant mixture of phthalates (0, 200,

or 1000 µg/kg/day) and were also fed a control or HFD. Results

indicate that a HFD didn’t exacerbate phthalate-induced effects,

though there were small interactions with pubertal onset. However,

dams fed a HFD consumed more calories and had greater gestational

weight gain. Likewise, an early postnatal HFD generally increased

pup body weight that persisted only in males into adulthood. The

HFD dams displayed more maternal care behaviors, specifically

licking while nursing pups and nest building. Additionally, perinatal

phthalate exposure resulted in lower prepubertal body weights in
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males and a dose-dependent decrease in periadolescent social play

behaviors in both sexes.

[P01 ES002848-Project3; USEPA 83543401 Project 3; T32 ES007326]

CPS-REFERRED MOTHERS’ PSYCHOPHYSIOLOGICAL

RESPONSES TO OWN VERSUS OTHER CHILD PREDICT

SENSITIVITY TO CHILD DISTRESS

S. Kuzava1,*; K. Bernard1; R. Simons2; M. Dozier2

1Department of Psychology, Stony Brook University, Stony Brook, NY, 11790.
2Department of Psychological and Brain Sciences, University of Delaware,
Newark, DE, 19717.
sierra.kuzava@stonybrook.edu

Maltreating mothers often struggle to respond sensitively to their

children'sdistress. Examiningpsychophysiological processingofownchild

cues may offer insight into neurobiological mechanisms that promote

sensitive parenting among high-risk mothers. The current study used

event-related potential (ERP) methodology to examine associations

between mothers’ neural responses to their own child versus other

children and observed sensitivity to distress. Participants included 73

mothers: 42withhistoriesof child protective services involvement and31

low-risk comparison mothers. Maternal sensitivity to child distress was

coded from observations of children's blood sample collection. Late

positive potential (LPP) ERP responses, which reflect sustained attention

to emotionally salient stimuli, were measured when mothers viewed

photosof their ownchild andother children.Anown-otherLPPdifference

scorewas computedby regressing themeanamplitudeofmothers’ LPP to

their own child on the mean amplitude of mothers’ LPP to other children.

CPS-referred mothers and low-risk mothers did not differ in their LPP

responses to own child, other children, or the own-other LPP. However,

there was a significant interaction between group (CPS-referred vs. low-

risk) and own-other LPP in predicting maternal sensitivity. Among the

CPS-referred mothers, own-other LPP was significantly correlated with

maternal sensitivity,with greater LPP amplitude to ownversus other child

associated with higher maternal sensitivity. In contrast, among the low-

risk group, own-other LPP was not significantly correlated with maternal

sensitivity. Findings add to our understanding of the neurobiology of

sensitive parenting among high-risk mothers.

IMPACT OF NEST QUALITY ON DAM-LITTER

INTERACTIONS IN LONG-EVANS RATS AND

DEVELOPMENT OF CENTRAL OXYTOCIN SYSTEMS

H.E. Lapp; A.A. Bartlett; A.R. Bartlett; C.L. Moore

Department of Psychology and Developmental Sciences Research Center, Univer-
sity of Massachusetts Boston, Boston, MA 02125.
hannah.lapp001@umb.edu

Mother-infant interactions during early life shape neurobiological circuits

needed for affiliative behavior beyond the mother-infant relationship in

early life, including relationshipswithpeers, potentialmates, andoffspring

in the next generation. Oxytocin has not only been implicated in adult

affiliative behaviors (maternal behavior, mating behavior, social bonding,

social buffering of stress), but is also thought to facilitate behaviors that

promote typical mother-infant interactions in young rats. Serious

disruptions in mother-infantinteractions can lead to changes in hypotha-

lamic-pituitary-adrenal (HPA) regulation,whichcanbeexplained inpartby

changes in maternal regulation of infant's stress response through

maternal buffering of stress. We explored the impact of developmental

stress on short and long-term development of oxytocin systems using

bedding deprivation, a manipulation that induces more fragmented

mother-litter interactions, inability to construct a proper nest, or maintain

a huddle. Female Long-Evans dams gave birth and received standard

housing or reduced bedding on postnatal day 2–14. A subset of offspring

from each litter was sacrificed on P15 while the remaining animals were

sacrificed as adults. Outcomes include acute and chronic hormone levels

(chroniccortisol inhair followingstressmanipulation,baselinecortisol, and

oxytocin), oxytocin receptor levels in brain areas important to social

buffering of stress (PVN, amygdala, hippocampus), and behavioral

outcomes (huddling behaviors in infants, social interaction in adulthood).

We build on previous work suggesting oxytocin systems are affected by

earlyexperiencebyconnectingexperience in thenest, oxytocin, andsocial

behavior later in life.

CONSISTENCY OF HAND PREFERENCE DEVELOPMENT

ACROSS CHILDHOOD

J.A. Latta; G.F. Michel

Psychology Department, University of North Carolina at Greensboro, Greensboro,
NC 27412.
jalatta@uncg.edu

Hand preference is a trait that emerges during early development.

Cascade theory states that the development of hand preference for a

simple action early in infancy will influence the development of hand

preference for more complex actions later in development. This study

will analyze the consistency of these preferences across three age

periods: infancy (6–14 months old), early toddlerhood (18–24 months

old) and the preschool period (at 5 years). The study is designed to

determine whether the preferences that develop early in infancy are

maintained as the children add more complex actions to their

repertoire. The infant's manual preference for acquiring objects is

assessed longitudinally during the 6–14 month age period. This

preference is compared to their manual preference for role-

differentiated bimanual manipulation assessed during the 18–24

month age period and finally these preferences are compared to a hand

preference for a peg-moving task that is commonly used at 5 years of

age. Consistency will be measured by chi-square assessment of the

contingency of the individual's hand classification (right, left, no

preference) across the infant and toddler tasks. Subsequently, infant

and toddler handedness will be used to predict 5-year-old speed

differences between the hands in transferring the pegs. Consistent

with cascade theory, it is predicted that infants with an identifiable

preference for the 6–14 month age period will maintain this

preference into toddlerhood and childhood.
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THE NEUROSCIENCE AND TREATMENT OF IRRITABILITY

IN YOUT

E. Leibenluft

Emotion and Development Branch, Intramural Research Program, National
Institute of Mental Health, Bethesda, MD 20814.
leibs@mail.nih.gov

Irritability is one of the most common reasons that youth present for

mental health care, but its biological mechanisms remain largely

unknown. We (1) recently proposed a translational heuristic model for

the pathophysiology of irritability, focusing on the roles of aberrant

responses to frustration and aberrant approach responses to threat.

Frustration can be modeled during functional scanning i.e., by having

children play rigged games. In irritable youth, studies show prefrontal

and striatal abnormalities when irritable youth attempt to exert

cognitive control after frustration. Of note, irritability can be

conceptualized as aberrant responses to threat, whereas anxiety is

characterized by aberrant avoid responses to threat. Indeed, anxiety

and irritability have cross-sectional, longitudinal, and genetic associ-

ations. On social threat paradigms, irritability is associated with

aberrant amygdala-striatal-frontal activity, whereas anxiety is associ-

ated with aberrant amygdala-prefrontal connectivity. These patho-

physiological findings will be discussed, along with their implications

for novel treatment development.

PHYSIOLOGICAL WAKE-UP CALL IN POST-

INSTITUTIONALIZED ADOLESCENTS − DIFFERENCES IN

THE CAR FOR EARLY- VERSUS LATE-ADOPTED

CHILDREN

K.B. Leneman*; M.R. Gunnar; C. Desjardins; B. Donzella

Institute of Child Development, University of Minnesota Twin Cities, Minneapolis,
MN 55455.
Lenem0011@umn.edu

Exposure to chronic stress early in life has been consistently associated

with disruptions of physiological stress systems important for social

and cognitive outcomes, especially the hypothalamic-pituitary-adrenal

(HPA) axis. The cortisol awakening response (CAR) is one measure of

HPA axis functioning that is superimposed on the diurnal cortisol

rhythm and considered a type of physiological preparation for the day.

While some work has been done examining the impact of early life

stress (ELS) on the CAR, strict guidelines on measurement and analysis

have since been published. Using updated guidelines, the present

analysis examined CAR data from 277 adolescents between the ages

of 7 and 15. Of these, 123 youth were adopted from institutional care

settings before 60 months of age and were further divided into early-

adopted (N = 66, 6 to 16 mos) and late-adopted (N = 57, 16–60 mos)

groups. The CAR was shown to be blunted, evidenced by a flatter

morning cortisol slope, for the late-adopted group when compared to

the early- and non-adopted groups, with no difference in CARbetween

the early- and non-adopted groups. These results suggest that ELS is

related tomodified HPA axis functioning, but that being removed from

adverse environments earlier in life might correspond with mitigated

detrimental impacts.

[NIH grant 5R01 HD075349-02 to MG]

PRENATAL EXPOSURE TO MATERNAL ACCULTURATIVE

STRESS, SOCIAL SUPPORT, AND ACUTE INFANT HPA

ACTIVITY IN INFANTS OF MEXICAN DESCENT

J. Lobos*; K. D’Anna-Hernandez

Department of Psychology, California State University San Marcos, San Marcos,
CA 92026.
lobos002@cougars.csusm.edu

Prenatal stress exposure may negatively impact the developing fetal

hypothalamic-pituitary-axis (HPA), a likely risk factor for later adverse

health outcomes. Mexican Americans may be particularly vulnerable as

they experience high levels of psychosocial stressors, including cultural

adaptation, i.e., acculturative stress. Social support may positively

influence infant development.Whether it buffers the effects of prenatal

acculturative stress is unknown.We hypothesized that higher maternal

acculturative stress and decreased perceived social support would be

associated with exaggerated acute cortisol responses in neonates.

Acculturative stress and perceived social support measures were

collected from 41 pregnant Mexican-American women. Infant salivary

cortisol was collected at birth and 6 months following a mock medical

exam and Still-Face paradigm, respectively. Area under the curve (AUC)

was calculated. Neither prenatal acculturative stress nor perceived

social support were associated with birth AUC (p>.05). Less accultura-

tive stress (R2= .079, B = −.101, t = −2.27, p = .027) and more social

support (R2= .253, B = .196, t = 3.14, p =.004) were associated with

higher 6 month AUC. Social support did not moderate the relationship

between acculturative stress and AUC (p > 0.05). Infants with a higher

AUC at birth were also higher at 6 months (t = 3.053, p = .005). Prenatal

exposure to acculturative stress may be a risk factor for infant HPA

development. Social supportmaynotbuffer against these effects. These

datamay increase our understanding of sociocultural factors associated

with HPA programming in Mexican Americans.

[NIMH grant 1 R15 MH099498-01A1 to KDH]

NEURAL ACTIVITY IN RESPONSE TO ANXIETY IN

LACTATING DAMS AND VIRGIN MICE IN BRAIN AREAS

ASSOCIATED WITH ANXIETY CONTROL

I. Lopez*; K. D’Anna-Hernandez

Psychology, California State University San Marcos, San Marcos, CA, 92096.
lopez340@cougars.csusm.edu

Lactating dams show less anxious-like behaviors and changes in neural

activity when exposed to stress compared to virgin mice. It is unclear if

these changes are due circulating postnatal hormones or pup exposure

and if these changes occur in individual regions or amongst a network.

To answer this question, lactating dams, sensitized virgins (virgins
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exposed daily to donor pups), and naïve virgins (no pup exposure) were

exposed to amild stressor andmaternal behavior test. Brains were then

collected and stained for c-Fos, an indirectmarker neuronal activity. The

c-Fos positive cells from brain regions Bed Nucleus of the Stria

Terminalis dorsal (BNSTd), Bed Nucleus of the Stria Terminalis ventral

(BNSTv), Central Amygdala (CeA), Medial Amygdala (MeA), and Medial

preoptic Area (MPOA) were counted since they are areas relevant for

control of anxiogenic and stress-related behaviors. Results showed

naïve virgin's head poked less than lactating dams (p = 0.002), but no

difference amongst the three groups in c-Fos counts in anyof the tested

regions. However, each group demonstrated a differential cluster of

neural circuitry amongst the five regions tested, with mPOA not being

involved in the circuitry in sensitized virgins and related to only

amygdalar regions in lactating dams, but correlatedwith both amygdalar

and BNST regions in the naïve virgin group. This work suggests naïve

virgins are less anxious than lactating dams and need to recruit a more

extensive network. As there was no difference between lactating dams

and sensitized virgins, these effects may be driven by pup exposure.

DIFFERENTIAL SUSCEPTIBILITY TO WEIGHT GAIN IN

INFANCY

L.J. Luecken; J.A. Somers; D.P. MacKinnon

Department of Psychology, Arizona State University, Tempe, AZ 85287.
luecken@asu.edu

Impoverished and ethnic minority children are at elevated risk of

obesity and associated health problems. Children who are biologically

susceptible (indexed by resting respiratory sinus arrhythmia [RSA])

may experience more unhealthy weight gain in high-risk environments

butmay be resilient to unhealthyweight gain in low-risk environments.

This study assessed infant weight seven times from birth to age two in

a sample of 322 low-income Mexican-origin mother-infant dyads.

Weights were converted into weight-for-length z-scores (WLZ;WHO,

2006). Infant five-minute resting RSA was assessed at six weeks.

Mothers reported their depressive symptoms (EPDS; Cox et al., 1987)

every three weeks from 6- to 24-weeks postpartum; offspring total

exposure was then calculated using area under the curve. A linear

growth model was estimated with MPlus that predicted the intercept

and slope of infant WLZ from the RSA X postpartum depression

interaction, adjusting for birth weight and maternal BMI. The model

showed good fit (e.g., RMSEA = .037; CFI = .93; Hu & Bentler, 1999).

The slope was positive across the sample, indicating excessive weight

gain relative to population norms. The interaction term was a

statistically significant predictor of the slope (p = .009). In low-risk

(i.e., low maternal depression) environments, infants with low RSA

exhibited the healthiest weight gain trajectories (i.e., smaller positive

slope). However, in the context of higher depression, higher RSA was

protective against excessive weight gain. Results suggest that social-

ecological influences on infant weight gain aremoderated by biological

factors, especially among susceptible infants.

[NIMH R01 MH083173 to LJL]

NEURAL AND BEHAVIORAL CORRELATES OF

CHILDREN’S ATTENTION BIAS TO REWARD AND SOCIAL

ADJUSTMENT: EXAMINING THE ROLE OF PARENTING

L. MacNeill1,*; A. Vallorani1; S. Morales1,2; B. Taber-Thomas1,3; K.
Pérez-Edgar1

1Department of Psychology, The Pennsylvania State University, University Park,
PA 16802. 2Department of Human Development and Quantitative Methods,
University of Maryland, College Park, MD 20742. 3Department of Psychology,
The University of Buffalo, Buffalo, NY 14228.
lam526@psu.edu

Parenting styles provide the emotional climate for young children,

influencing their social adjustment. Authoritative parenting, character-

ized by demanding yet sensitive parenting, has been linked to social

competence (e.g.,Maccoby&Martin, 1983). Alternatively, authoritarian

parenting, characterized by demanding andunresponsive parenting, has

been associated with poor social adjustment (e.g.,Williams et al., 2009).

Research suggests that cognitive biases toward emotions may affect

links between parenting and psychopathology (e.g., Gulley et al., 2014).

Event-related potential (ERP) studies indicate that maltreated children

show increased attention to angry faces (e.g., Pollak & Tolley-Schell,

2003). Reward processes, captured by bias to happy faces, are

understudied, particularly in parenting contexts. We examined how

neural and behavioral reward biases moderated associations between

parenting and children's adjustment. Children (62-to-date, 27 boys;

Mage = 5.5 years,SDage = 0.65) completed thedot-probe task tomeasure

behavioral (RT) and neural (ERP) attention bias to reward. ERP analyses

used mean amplitudes for frontal N2 and P2, elicited by face pairs.

Parents completed the Parenting Style Questionnaire (Smith et al.,

1993) and the Child Behavior Checklist (Achenbach & Rescorla, 2000).

Notably, the authoritative parenting and N2 amplitude interaction

predicted internalizing problems (β = −.08, SE=.04, p = .04), such that

children with smaller N2 amplitudes to reward had more internalizing

problems when parents were less authoritative. The interaction

between authoritarian parenting, P2 amplitude, and reward bias

predicting internalizing problems was also significant (β = .001,

SE = .001, p < .01), indicating that children who allocated less attention

to reward at both neural and behavioral levels had more internalizing

problems when parents were more authoritarian.

[Funding provided by in-kind support from the Social, Life, and

Engineering ImagingCenter (SLEIC) at ThePennsylvaniaStateUniversity.]

EFFECTS OF EARLY LIFE STRESS ON EARLY

BEHAVIORAL AND NEURONAL DEVELOPMENT

G. Manzano-Nieves1; A. Johnsen2; M. Bravo1; K.G. Bath2

1Department of Neuroscience, Brown University, Providence, RI 02906. 2Depart-
ment of Cognitive, Linguistic, and Psychological Sciences, Brown University,
Providence, RI 02906.
gabriela_manzano_nieves@brown.edu

Early life stress (ELS) increases the lifelong risk for developing stress-

related disorders, including anxiety, depression and PTSD. It is

estimated that over seventy-five percent of adults with stress-related
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disorders met diagnostic criteria as children and adolescents, however,

fewer than one in five children or teens are expected to receive

adequate treatment. The mechanisms underlying increased risk for

stress-associated pathology following ELS are not known. It is

hypothesized that the roots of later emotional disturbance may lie

in altered development and long term functioning of cortico-limbic

circuits that regulate emotional reactivity and threat evaluation,

including the basolateral amygdala (BLA), the site of threat learning,

and the infralimbic (IL) and prelimbic (PL) cortices. Elegant work in

control reared animals have shown that these regions are latematuring

and in adult animals these regions have been shown to be highly

sensitive to stress. Here, we use a mouse model of ELS in the form of

limited maternal bedding from P4-P11. Previous work by our lab and

others has shown that Limited Bedding Stress (LBS) induces a

fragmentation in maternal care and results in stress in the developing

pup. LBS reared animals recapitulate behavioral endophenotypes of

stress-associated illness in humans, including increased risk for anxiety

and depressive-like behaviors and cognitive disturbance as well as

precocious emergence of some forms of threat-associated learning. To

determine effects of ELS on the development of threat assessment, we

tested control and ELS rearedmice for the development of anxiety-like

behavior in the open field and elevated plus maze and threat-

associated learning in a contextual and cued conditioning paradigm.

We find a general decrease in anxiety-like behaviors in standard reared

mice at P28. In a context and cued conditioning paradigm, we find that

ELS mice show decreased cue and context-associated freezing at P21

while standard rearedmice showdecreased contextual fear expression

at P28. Interestingly, at P21, ELS rearedmice showwhat appears to be

a decrease in risk assessment. Along with these behavioral assays, we

will provide evidence from immunohistochemical, molecular and

optogenetic techniques to provide evidence for the hypothesis that

this altered development of risk assessment is due to asymmetrical

effects of ELS on the timing of cortical and limbic development.

CHANGES IN SITTING CONTROL AFFECT TOY

EXPLORATION DURING INFANCY

E.C. Marcinowski1; T. Tripathi1; J. Stankus2; H.-J. Chang2; R.
Harbourne2; S.C. Dusing1

1Department of Physical Therapy, Virginia Commonwealth University, Richmond,
VA 23231. 2Department of Physical Therapy, Duquesne University, Pittsburgh,
PA 15282.
emarcinowski@gmail.com

The development of sitting changes how much infants are able to

explore toys. Infants who can sit with their arms free and more upright

can explore their environment more effectively than propped sitters,

as their hands are free to explore. Thus, advances in infants’ sitting

likely enable infants to explore toys more effectively. We seek to

understand how propped sitters change the amount of toy exploration

from arms-free sitters. Infants younger than 7 months (n = 36) were

recruited at sitting emergence, either prop-sitting or arms-freewithout

the ability to change positions. Infants were grouped into sitting stage

at baseline (propped or arms-free). Across 3 visits (baseline, 3 weeks

later, 6–8 weeks later), researchers assessed the infants’ sitting angles

as a measure of control and toy exploration. To measure sitting angle,

infants’ right side were video-recorded side and sitting angle was

calculated between the leg (knee/hip) and trunk (hip/shoulder) using

AnglesApplication. Infant-supported sitting anglewas subtracted from

researcher-supported angle to create an angle difference score. To

measure exploration, the average duration of time/seconds infants

spent exploring was coded on three toys (pop-up, nesting cups,

gumball machine), one-at-a-time. Preliminary analyses (α < 0.06) using

multilevel modeling (n = 20) found that arms-free sitters decreased

angle difference scores more quickly, than propped (β = −13.60,

p < 0.07) and arms-free sitters initially explored toys for longer than

propped (β01 = 15.38, p < 0.05). More advanced sitters explored toys

for longer, than propped sitters; however, analysis of the larger sample

is needed to investigate more complex relations between sitting stage,

sitting angles and exploration.

[IES grant(NCT02593825)-SCD,RH;CHOR grant(647408)-SCD,ECM]

SUBCLINICAL NEWBORN METABOLITE LEVELS PREDICT

NEURODEVELOPMENTAL SYMPTOMATOLOGY

B. McKenna*; T. Koomar; J. Michaelson

Department of Psychiatry, University of Iowa, Iowa City, IA 52242.
bgmcken@emory.edu

Newborn metabolite screenings are routinely utilized to detect rare

congenital disorders leading to neurodevelopmental deficits, if left

untreated. Neonatal metabolite levels show a normal distribution, yet

only the most extreme levels warrant a diagnosis and immediate

intervention.Despite the significant impactmetabolic disorders haveon

neurodevelopment, little research has been done to determine the

effects of subclinical variation among these metabolites. Our study

aimed to determinewhether subclinicalmetabolite levels are associated

with neurodevelopmental symptomatology. We hypothesized that the

metabolites used to diagnose a disorder can also be used to predict the

subclinical phenotypes associated with that condition. 122 children

from age two to twelve, spanning a spectrum of social, behavioral, and

cognitive capabilities, were recruited from hospitals and clinics across

the state of Iowa. Parent-reports were corroborated with medical

records to determine the children's symptomatology and medical

history. Newborn screening results, covering 73 metabolites, were

obtained for each child from the Iowa Department of Public Health.

None of our participants’ newborn screening results led to a diagnosed

congenital disorder, yet subclinical metabolite levels were found to

predict neurodevelopmental phenotypes. Metabolites (e.g. Arg/Orn)

used to diagnose disorders characterized by cognitive deficits (e.g.

Argininemia) were significantly associated with our measures of

cognitive skills. Metabolite correlations were also observed for social

impairments, sleeping patterns, eating habits, and gastrointestinal

distress. Newborn metabolite levels can predict neurodevelopmental

symptomatology. This suggests that the pathways impacted by
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congenital metabolic disorders function along a continuum, and even

subtle metabolic irregularities can impact neurodevelopment.

PROGRESSION OF SUSTAINED ATTENTION DEFICITS IN

THE HIV-1 TRANSGENIC RAT

K.A. McLaurin*; R.M. Booze; C.F. Mactutus

Department of Psychology, University of South Carolina; Columbia SC 29208.
mclaurik@email.sc.edu

Life expectancy for individuals with human immunodeficiency virus

type 1 (HIV-1) dramatically increased following the advent of

combination antiretroviral therapy. Although HIV-1 seropositive

individuals are living longer; the progression of HIV-1 associated

neurocognitive disorders (HAND) has not been systematically

evaluated. Progression of sustained attention deficits in the HIV-1

transgenic (Tg) rat; a sequelae of long-term HIV-1 viral protein

exposure; was examined using a longitudinal experimental design. At

two months of age; male and female HIV-1 Tg and control animals

were trained in a signal detection operant task with varying signal

durations (1000–100 msec) until meeting criteria (70% accuracy for

five consecutive or seven non-consecutive days). Animals were

retested every sixty days across their functional lifespan. At 18months

of age; animals were challenged with shorter signal durations (1000–

10 msec). HIV-1 Tg and control animals displayed improved

performance in signal detection across retests. HIV-1 Tg animals;

however; improved significantly more slowly and to a lesser degree

than control animals. No significant effect of genotypewas observed in

signal detection at initial acquisition. At the first retest; however; HIV-

1 Tg animals exhibited deficits in sustained attention relative to

controls; a deficit that became most prominent when challenged at

18 months of age. Increased variability across retests in HIV-1 Tg; but

not control animals; suggests individual differences in the progression

of HAND. Understanding the progression of neurocognitive deficits

provides a critical foundation for developing therapeutic treatments

aimed at altering the trajectory of HAND.

[NIH grants: DA013137 to RMB; HD043680; MH106392; NS100624

to CFM]

INTERSENSORY PROCESSING IN 12 MONTH OLDS IS

RELATED TO SHARED GAZE TO TOYS

M.E. McNew*; L.E. Bahrick; J.T. Todd; K. Testa; C. Gomez-Lostalo

Department of Psychology, Florida International University, Miami, FL, 33199.
memcnew@fiu.edu

Joint attention, shared gaze to an object with a social partner, is

foundational for early language development (Morales, et al., 2000).

Intersensory processing, coordinating temporally synchronous pat-

terns of stimulation across sensory modalities, allows infants to

perceive unitary multisensory events (people speaking; labeling an

object) and is a proposed foundation for language and social

development (Bahrick & Lickliter, 2012). The present study tests our

hypothesis that individual differences in intersensory processing skills

predict shared gaze to toys in infant-parent social interactions. Thirty-

seven 12-month-olds participated in the Multisensory Attention

Assessment Protocol (MAAP; Bahrick et al., under review) and an 8-

minute caregiver-child interaction (CCI). TheMAAP is a 24-trial video-

based procedure with 12s trials depicting side-by-side events of either

faces speaking or objects dropping. One event is synchronous with its

natural soundtrack; the other is asynchronous. Intersensory matching

was calculated as the proportion of total looking time (PTLT) to the

sound-synchronous event. During the CCI, caregivers and infants

played together with toys. Gaze was coded frame-by-frame. Shared

gaze was calculated as the dyad's frequency of temporally co-

occurring looks to toys. Average PTLT was .524 (SD=.06). Median

frequency of shared gaze was 73 (range: 39–146). Poisson regression

indicated that intersensorymatching significantly predicts shared gaze,

X2(1) = 19.474, p < .001, R2deviance = .09, indicating infants who better

detect temporal synchrony are better able to coordinate their gaze to

toys. Findings are among the first to demonstrate a relationship

between intersensory processing and gaze coordination in social

interactions. Future research will address how these skills interact to

promote social and language development.

FAMILY STRESS, HAIR CORTISOL, AND CHILDREN’S

AMYGDALA AND HIPPOCAMPAL VOLUMES

E.C. Merz1; E.A. Maskus1; X. He2; J. Meyer3; S. Melvin4; K.G. Noble1

1Department of Biobehavioral Sciences, Teachers College, Columbia University,
New York, NY 10027. 2Department of Psychiatry, Columbia University Medical
Center, New York, NY, 10032. 3Department of Psychological and Brain Sciences,
University of Massachusetts, Amherst, MA, 01003. 4Department of Education
Policy, Teachers College, Columbia University, New York, NY, 10027.
emilymerz@gmail.com

Although severeearly life stressors (e.g., abuse, institutionalization) have

a well-documented impact on the structural development of the

amygdala and hippocampus, less is known about the roles of less

extreme family stress. In this ongoing study, we focused on hair cortisol

concentrations, which represent a relatively novel biomarker of chronic

stress. We examined associations of parent and child hair cortisol and

family stress with amygdala and hippocampal volumes in 5- to 9-year-

old children. Participants included 18 children with hair cortisol and

brain data, 18 with parent hair cortisol and child brain data, and 30with

family stress and child brain data. Children completed a structural MRI

scan and provided a hair sample. Parents provided hair samples and

reported on perceived stress and stressful life events. In regression

analyses, covariates included parent age, child age, sex, andwhole brain

volume. Results indicated that both higher parent hair cortisol (β = −.79,

p = .0028) and higher parental perceived stress (β = −.28, p = .0485)

were significantly associated with smaller hippocampal volume in

children. Greater stressful life events was marginally linked with larger

right amygdala volume in children (β = .27, p = .0987). Child hair cortisol

was not significantly associated with amygdala or hippocampal volume.

These findings suggest that higher parental hair cortisol and perceived
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stress may represent unique pathways leading to smaller hippocampal

volume in children, which may have implications for children's emotion

processing, memory, and capacity for efficient HPA axis regulation.

HAIR CORTISOL, PERCEIVED STRESS, AND BRAIN

DEVELOPMENT

E.C. Merz1; N.H. Brito2; A. Leon-Santos1; W.P. Fifer2,3,4; J. Meyer5;
K.G. Noble
1Department of Biobehavioral Sciences, Teachers College, Columbia University,
New York, NY 10027. 2Division of Developmental Neuroscience, New York State
Psychiatric Institute, New York, New York, 10032. 3Department of Psychiatry,
Columbia University, New York, New York, 10032. 4Department of Pediatrics,
Columbia University, New York, New York, 10032. 5Department of Psychology,
University of Massachusetts, Amherst, Massachusetts 01003.
kgn2106@tc.columbia.edu

Chronic overexposure to stress is a risk for poor health and development.

Traditional measures of salivary, urine or blood cortisol, which are

exquisitely sensitive to momentary acute fluctuations of the individual's

experience, may not capture chronic variation in stress exposure. In

contrast, hair cortisol concentration (HCC) is the result of long-term

integration of cortisol as hair growth occurs, thus serving as an index of

chronic stress exposure. Because cumulative or ongoing stress is a central

feature of childhood socioeconomic disadvantage, HCC may be a better

index of the type of stress experienced by socioeconomically disadvan-

taged parents and children. Methodologically, HCC also confers several

advantages, in that traditional cortisolmetrics vary as a function of timeof

day, and are affected by a host of factors that induce noise in the data,

whereas HCC is unaffected by most of these methodological challenges.

We recently reported lower parental education and lower family income

were each associated with higher HCC among parents. Further, lower

family income was associated with higher HCC among children, even

when adjusting for parent HCC. Here we consider the relationship

between HCC and parental perceived stress among socioeconomically

disadvantaged families. Preliminary work suggests that higher maternal

HCC is related to higher maternal perceived stress. Further, preliminary

analyses suggest that higher maternal perceived stress, but not HCC, is

associated with reduced infant high-frequency EEG power. Implications

for interventions to reduce stress exposure will be discussed.

NMDA RECEPTORS AND THE ONTOGENY OF

POSTSHOCK AND RETENTION FREEZING FOLLOWING

CONTEXTUAL FEAR CONDITIONING

L.A. Miller; N. A. Heroux; M.E. Stanton

Psychological and Brain Sciences, University of Delaware, Newark, Delaware
19716.
lmiller@udel.edu

In “foreground” contextual fear conditioning, rats that are exposed to a

context for 2–3min followed by foot-shock form a context-shock

associationwithin the same trial. The rats can thenbe tested for freezing

immediately during a postshock freezing test or during a retention test

24 hr later. Postshock freezing following context conditioning is seen as

early as PD 18 (Rudy & Morledge, 1994), while 24-hr retention of

freezing emerges between PD 17–24 (ibid, Schiffino et al., 2011). The

current study replicated these findings andbegan to examine the role of

NMDA receptors in post-shock vs. retention-test freezing. Systemic

injections (0.1mg/kg) of the NMDA receptor antagonist MK-801 or

saline vehicle were given prior to contextual fear conditioning or

immediate-shock control training in both PD 17 and PD 31 rats. PD17

rats given saline injections froze significantly more than immediate

shock controls during the postshock freezing test, while their MK-801

counterparts did not. However, post-shock freezing in saline animals

wasonlymarginally higher thanMK-801animals (reflecting low levelsof

freezing in both groups at PD17). PD 31 rats that received MK-801

showed intact post-shock freezing relative to both saline and

immediate-shock controls. Retention freezing was found only in

PD31 rats given saline. These findings confirm that post-shock freezing

is present in weanling and juvenile rats whereas long-term retention of

context conditioning emerges during the juvenile period (Rudy &

Morledge, 1994). Moreover, NMDA receptor may play a role in post-

shock freezing at PD17 but only in long-term retention at PD31.

[NIH 1-R01-HD075066-01A1 to MES]

EMOTIONAL CONNECTION IN MOTHERS AND

PRETERM INFANTS AND INFANT BIOBEHAVIORAL

RESPONDING TO THE STILL-FACE PARADIGM

M. Mitsuyama1; S. Wieman2; J.N. LaCoursiere1; M.M. Myers1,3; R.J.
Ludwig1; A.A. Hane1,2; M.G. Welch1,3,4

1Nurture Science, Department of Pediatrics, Columbia University Medical Center,
New York, NY 10032. 2Department of Psychology, Williams College, Williams-
town, MA 01267. 3Developmental Neuroscience, Department of Psychiatry,
Columbia University Medical Center, New York, NY 10032. 4Department of
Pathology and Cell Biology, Columbia University Medical Center, New York, NY
10032.
mgw13@cumc.columbia.edu

Mothers and their 76 preterm infants who participated in the Family

Nurture Interventionwere video-taped during face-to-face interaction

at 4 months corrected-age and then rated using the Welch Emotional

Connection Scales (WECS). The WECS is a novel instrument that

separately assesses mother and infant on 4 dimensions of social

behavior using a 3-point scale: Attraction, Vocalization, Affect, and

Sensitivity/Responsiveness. Three WECS scores were computed:

WECS-M (sum of mother's 4 items—mother's emotional connection

with infant); WECS-I (sum of infant's 4 items—infant's emotional

connectionwithmother); andWECS-EC (sumof all eight items—level of

mutual emotional connectedness). At this follow-up, mothers and

infants underwent the still-face paradigm (SFP), and were coded in

Observational Software for Approach (positive affect, gazing at)

behaviors. ECG was acquired from infants to measure vagal tone.

Vagal tone, maternal and infant approach were scored separately for

play, still-face and reunion. Higher WECS-EC scores were associated

with infant approach behavior during the play episode of the SFP;

WECS-I scores were associated with infant approach during reunion;

S46 | 2017 ABSTRACTS



and WEC-M scores were associated with maternal approach during

SFP reunion. WECS-EC scores were associated with infant vagal tone

during the course of the SFP, with dyads high on WEC-EC showing

vagal suppression to the still-face and slight recovery, while infants of

dyads low on WECS-EC showed vagal augmentation to maternal still-

face as well during reunion. These results indicate that emotional

connectedness between mothers and preterm infants supports

healthy physiological regulation during socio-emotional stress.

[Support: Einhorn Family Charitable Trust]

LONG-TERM BIOBEHAVIORAL OUTCOMES FOLLOWING

REDUCED MATERNAL CARE AND NEONATAL PAIN.

S. M. Mooney-Leber*; J. Young; S. Brummelte

Department of Psychology, Wayne State University, Detroit, 48202.
sbrummelte@wayne.edu

Preterm infants are exposed to a multitude of painful procedures while

in the neonatal intensive care unit. Although these procedures are in

place to promote the survival of the infants, recent research suggests

that exposure to many painful procedures may result in impaired brain

development. In addition to pain, preterm infants also experience

reducedmaternal carewith traditional incubator care.Preclinicalmodels

have indicated that reduced maternal care during the neonatal period

results in impaired biobehavioral development. Thus, the current study

sought to investigate the biological and behavioral consequences of

neonatal pain in combinationwith reducedmaternal care using a rodent

model. Rat pups within a litter were assigned to one of five groups:

unhandled control, tactile control, pain, reducedmaternal care, and pain

and reduced maternal care. Painful procedures consisted of needle

insertion into alternating paws several times a day. Pups in the reduced

maternal care groups were placed in a tea-ball infuser for 30min

immediately following administration of painful procedures or tactile

stimulation. Pain and reduced maternal care exposure were adminis-

tered during the first 4 days of life. After maturing into adulthood,

animals performed the novel object recognition test and the Morris

water maze to assess cognitive outcomes. Further, animals also

underwent the open field test and restraint stress testing to investigate

long-term changes to anxiety-like behaviors and hypothalamic-pitui-

tary-adrenal axis reactivity. It is hypothesized that exposure to either

early life stressorwill producecognitive andaffectivebehavioraldeficits,

that will be exacerbated in animals that experience both.

THE DIFFERENTIAL OUTCOMES EFFECT IN ADULTS AND

YOUNG CHILDREN USING AN EYE-TRACKING

PARADIGM

A. Moser1; A. Olsen1; C. Sendek2; G. Taylor3; P. Gerhardstein1

1Psychology Department, Binghamton University, Binghamton, NY 13902–6000.
2SUNY College of Optometry, New York, NY 10036. 3School of Health Sciences,
University of Salford, Salford, M5 4WT.
amoser1@binghamton.edu

Previous studies have found that when different stimulus pairings are

matched with distinct reinforcers in a learning task, the learning is

significantly better than when stimuli are matched with the same or

randomly paired reinforcements; the differential outcomes effect (DOE).

Evidence from adults, children, and other species characterize theDOE

by robust learning gains in speed of acquisition and accuracy

performance. Due to the pervasiveness of this effect, we hypothesized

that the differential outcomes procedure (DOP) can be used as ameans

of rapid discrimination learning with young children. Previous tasks

demonstrating the DOE would not be suitable for children under

4 years due to various required aspects of the tasks, such as requiring

children to understand complex verbal instructions, undergo extensive

training, and/or make overt motor responses. Eye-tracking, however,

has been a useful tool to measure visual working memory in young

children (Kaldy, Guillory, & Blaser, 2015), and may effectively

overcome such limitations. Therefore, we implemented the DOP

using gaze contingent eye-tracking as the response mechanism in a

discrimination learning task. A positive audiovisual reinforcement was

given after each correct response and importantly, was either

differential or nondifferential. Adult data were collected first, to

ensure replication of the effect using the eye-tracking methodology.

The DOE was observed in adults, who demonstrated significantly

higher accuracy and a faster rate of learning. Data collection in 3- to 5-

year-old children is underway.

SNIFFING RESPONSE TO THE MAMMARY PHEROMONE

IN RABBIT PUPS AT DIFFERENT DEVELOPMENTAL AGES

A-M. Mouly; G. Coureaud

Lyon Neuroscience Research Center, INSERM U1028 − CNRS UMR5292 −
Université Lyon 1, Lyon, France.
annemarie.mouly@cnrs.fr

In altricial mammals, chemosensory signals are essential for newborns’

survival. Lactating rabbit females release a molecule, named the

mammary pheromone (MP), that induces in rabbit neonates the typical

orocephalic response usually involved in nipple localization and

sucking. Experimentally, this response is triggered by the presentation

of a glass rod carrying the MP in front of the pup's nose, without

physical contact, thus showing that the stimulus is detected distally

through the olfactory sense. For most mammals, perception of an odor

induces an increase in respiratory rhythm called sniffing. In rat pups,

sniffing behavior undergoes considerable postnatal development and

these ontogenetic changeswere suggested to be important precursors

to the development of olfactory-perceptual functions. The aim of the

present study was to assess the development of odor-induced sniffing

behavior in rabbit pups. Three postnatal ages have been studied: PN2,

PN5 and PN10. Two odors were used: peppermint and MP. The pups

were introduced in a plethysmograph cage allowing noninvasive

monitoring of respiratory signal. Each odor was delivered four times in

two separate sessions and changes in respiratory rhythm were

assessed. Preliminary data suggest that before PN5, MP induces a

greater increase in respiratory rate than peppermint while the reverse
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is observed at PN5 and PN10. If confirmed, these observations may

point to a change in MP perception around PN5 that could be related

to some previously described changes in MP dual activity, as a

releasing and reinforcing signal, displayed throughout development.

[Grants from CNRS-PICS to GC]

INFANT MEMORY FOR A STRESSFUL SOCIAL EVENT AT

4-MONTHS: PHYSIOLOGICAL AND BEHAVIORAL

CORRELATES

I. Mueller*; N. Snidman; J. DiCorcia; A. Sravish; E. Duffy; E. Tronick

Department of Psychology, University of Massachusetts Boston, Boston, MA
02125.
isabelle.mueller001@umb.edu

Research on infant memory is typically based on non-stressful stimuli

such as novelty- or imitation-paradigms, but our understanding of infant

memory for a social stressor is limited. To fill this gap, the present study

uses theFace-to-FaceStill Face (FFSF) procedure, a paradigm thatelicits

a well-documented behavioral stress response in infants. Infants in the

experimental condition (n = 40) were exposed to the FFSF on two

consecutive days, while the control group (n = 40) completed a time-

matched play-session on day 1 and the FFSF on day 2. Changes in

behavior, heart rate (HR) and salivary cortisol were evaluated. Infants in

the experimental condition showed a significant decrease in positive

affect and an increase inHRonday 2, compared to controls. The change

in infant HR was independent from maternal HR which did not differ

betweenday1andday2orbetweengroups. Thegroupsdidnotdiffer in

salivary cortisol on day 2. Findings suggest that a previous stressful

experience may elicit a behavioral and physiological response in infants

24 hr later. The results could have implications for further research on

stressful and traumatic events in early childhood.

[NIH grant R01 HD050459-01 to ET]

SELF-MONITORING OF MYOCLONIC TWITCHES BY THE

INFERIOR OLIVE AND LATERAL RETICULAR NUCLEUS:

EVIDENCE OF COROLLARY DISCHARGE

D. Mukherjee*; G. Sokoloff; M. S. Blumberg

Department of Psychological and Brain Sciences, The University of Iowa, Iowa
City 52242.
didhiti-mukherjee@uiowa.edu

Developing mammals receive two kinds of proprioceptive input. One

arises from stimulation in the external environment (“exafference”),

such as that from a mother or littermate. The other arises from self-

produced movements (“reafference”), especially those associated with

the myoclonic twitches that occur abundantly during active (or REM)

sleep. Neural recordings in infant rats have established that exafferent

and reafferent proprioceptive inputs activate sensorimotor structures

throughout the brain, but it is not known whether twitches are also

accompanied by the production of corollary discharge (or efference

copy) signals that inform the nervous system that the movements are

self-generated. Based on recent recording studies in the red nucleus

and cerebellum, we hypothesized that two precerebellar nuclei—the

inferior olive (IO) and the lateral reticular nucleus (LRN)—receive

twitch-related corollary discharge signals. Here, we test this hypothe-

sis by recording the twitch-related activity of the IO and LRN during

sleep and wake in infant rats. In the majority of IO units and in a subset

of LRN units, neural activity was particularly pronounced at the time of

twitch onset. This twitch-related activity was remarkably sharp and

precise, reaching a peak in firing rate within 0–5ms after twitch onset.

This unique pattern of peritwitch activity suggests that, unlike sensory

structures that receive reafference from twitches, these two

precerebellar nuclei receive corollary discharge signals from areas

involved in the production of twitches. Next, we identified non-

overlapping premotor areas in themidbrainmesodiencephalic junction

that send projections to the IO and LRN; these areas include the red

nucleus, which projects to the LRN, and the rostral nucleus of

Darkschewitsch, which projects to the IO. Recordings from those areas

indicate that they contribute to the production of twitches. All

together, these results demonstrate for the first time that, due to the

presence of corollary discharge, the infant brain has the capacity to

distinguish between exafferent stimulation and twitch-related reaf-

ference. This capacity may underlie the developing infant's burgeoning

ability to distinguish between other-generated and self-generated

movements.

NEONATAL IMITATION REVISITED: NEONATAL

IMITATION REVISITED: A GENERAL RESPONSE,

ADAPTIVE ENGAGEMENT

E. Nagy

Department of Psychology, The University of Dundee, Dundee, DD14HN,
Scotland, UK.
e.nagy@dundee.ac.cuk

It has been suggested that neonatal imitation is more easily triggered

by some gestures than by others. If perinatal imitation were subserved

by innate releasing mechanisms or innate motor schemes, orofacial

gestures would be more readily imitated than fine motor manual

gestures are. If therewere a general mechanism subserving imitation, a

broad range of gestures would be equally likely to be imitated. If

imitation were reflexive, a narrow range of events would trigger

responses within millisecond-to-second latencies. A series of eight

studies will be reported on the imitation of individual finger move-

ments, tongue protrusion movement and imitation of four different

facial, head and manual gestures. The analysis, using frame-by-frame

microanalytic methods followed how the behaviour of the neonates

(aged 0–5 days of age) unfolded over time. The results showed that all

gesture groups were imitated. The temporal analysis showed that

response latencies were variable and from seconds to minutes, and

that complex movements were broken up sequentially. Based on the

results, perinatal imitation is found to be a non-reflexive response

involving intentional, voluntary movements.
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SOCIOECONOMIC INEQUALITY AND CHILDREN'S

COGNITIVE AND BRAIN DEVELOPMENT

K.G. Noble

Department of Biobehavioral Sciences, Teachers College, Columbia University,
New York, NY 10027.
kgn2106@tc.columbia.edu

Socioeconomic disparities in childhood are associatedwith remarkable

differences in cognitive and socio-emotional development during a

time when dramatic changes are occurring in the brain. Recent work

has focused on understanding the neurobiological pathways through

which socioeconomic factors shape development. Behavioral evidence

suggests that language, memory, social-emotional skills, and executive

functions exhibit relatively large differences across socioeconomic

lines, and more recent work has found differences in socioeconomic

differences in brain structure in the very regions that support these

skills. It is likely that socioeconomic factors operate via multiple

mechanisms to explain the development of different neural circuits. A

theoretical model will be presented whereby differences in the home

language environment and family stress likely impact particular brain

systems, which in turn support distinct neurocognitive skills. Evidence

for themodel, aswell as ongoing and futurework testing aspects of the

model, will be discussed. Finally, the question of interventions will be

addressed. It remains an empirical question whether ameliorating

socioeconomic disparities in child development is best accomplished

by focusing on education, proximalmediators, societal inequalities, or a

combination. A brief review of various approaches will be presented,

along with an overview of plans for the first clinical trial of poverty

reduction in early childhood.

BOBWHITE QUAIL NEONATES CAN USE OLFACTORY

CUES TO DIRECT SPATIAL EXPLORATION

C.D. Obrer*; S.C. Belnap; R. Lickliter

Department of Psychology, Florida International University, Miami, FL 33015.
chelsy.obrer@gmail.com

Most research on early perceptual development in precocial birds has

focused on chicks’ auditory and visual responsiveness. Olfactory

responsiveness has received little research attention, as precocial birds

were thought to have limited olfactory abilities in the days and weeks

following hatching. However, in recent years this belief has been

questioned, as olfactory cues may help in food and nest location,

predator detection, navigation, and kin identification. This preliminary

study investigated whether bobwhite quail (Colinus virginianus) neo-

nates could detect and demonstrate a preference for an olfactory

stimulus in a simultaneous choice test. Two-day-old naïve hatchlings

were tested in a paired scent choice task within an I-maze. Strawberry

or vanilla scented cotton balls were paired with a neutral odorless

cotton ball at opposite ends of the maze. Results indicated quail

neonates could detect and prefer the scented cotton ball from the

unscented cotton ball; a Wilcoxon signed rank test revealed chicks

spend more time near the scented stimulus (p < 0.001) and more time

closer to the scented stimulus (p = 0.003) than the unscented one

during testing. These findings suggest that young quail chicks can use

olfactory cues to direct their spatial exploration in the days following

hatching and that this olfactory sensitivity may be more developed at

hatch than previously thought. This preliminary study is the first in a

series designed to examine how prenatal chemosensory experience

may facilitate postnatal olfactory responsiveness and how such

responsiveness may affect the efficiency of other senses and peer

recognition following hatching.

[NSF grant BCS 1525371]

EMOTIONAL ABUSE AND GENETIC VARIANTS FOR

OXYTOCIN AND OXYTOCIN RECEPTOR GENES

INCREASE RISK OF DEPRESSIVE SYMPTOMS IN

PREGNANT WOMEN

D.E. Olazábal1; B. Bertoni2; A.S. Fleming3; G. Grandi4; D. Musetti4;
G. Rey5; N. Sandberg1; L. Fernández1; G. Laporte5; F. Medici5; E.
Nicolaisen1

1Dpto Fisiología, 2Dpto Genética, Facultad de Medicina, Univ. de la República,
Montevideo, 11800, Uruguay, 3Department of Psychology and Fraser Mustard
Institute for Human Development, University of Toronto at Mississauga (UTM),
Mississauga, ONT L5L1C6, Canada, 4Mutualista CASMU, Montevideo, 11600,
Uruguay, 5Clínica Ginecotocológica B, Hospital de Clínicas Manuel Quintela,
Facultad de Medicina, Univ. de la República, Montevideo, 11600, Uruguay.
dolazabal@fmed.edu.uy

Several studies show a high incidence of depression during pregnancy.

This emotional disturbance is associated with negative effects on the

outcome of pregnancy and fetal development, such as pre term birth

and low birth weight. Oxytocin (OXT) is a peptide that has recently

been related to depression. In the present study, we investigated

which factors better predict prenatal depression in a heterogeneous

population of pregnant women in Uruguay. Two hundred pregnant

women were randomly invited to participate in the study, provided

blood samples and completed several questionnaires and scales that

evaluated early experiences, demographic information, current family

context, and depression symptoms, among other information. Several

polymorphisms of the OXT and OXT (OXTR) receptors were also

investigated. We found a high incidence of symptoms of depression

(24%) in the Uruguayan population. Emotional abuse of the pregnant

women in her family of origin, and lack of social support during

pregnancy were the best predictors of depression. Genetic variant CC

and AA of the polymorphisms rs2740210 (OXT) and rs237887 (OXTR)

respectively increased the risk of depressive symptoms in pregnant

women that suffered emotional abuse in their family of origin. Our

study suggests that screening of early experiences in pregnant women

and their social and family context may contribute to the early

detection of emotional disturbances and the mitigation of the adverse

effects that depression has on mothers and fetuses. Analysis of the

OXT/OXTR variants may also contribute to predict depressive

symptoms in a subpopulation that suffered emotional abuse during

childhood or adolescence.
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FORAGING IN THE PLAYROOM: RANDOM WALK

BEHAVIOR IN HUMAN INFANTS

O. Ossmy*; J. Hoch*; K.E. Adolph

Department of Psychology, New York University, New York, NY 10003.
karen.adolph@nyu.edu *joint contribution

Dozens of studies report a randommovement pattern called Levy walk

behavior (or Levy Flights) in a diverse set of organisms including

microbes, insects, sharks, birds, and mammals. This movement pattern

reflects howorganisms experience and interact with theworld across a

wide range of ecological contexts. The Levy walk hypothesis suggests

that the optimal strategy for searching in an unknown environment is

to make successive movements in uniformly random directions where

the length of each movement is drawn from a probability distribution

that is ‘heavy-tailed.’ The probability Pr(d) that the walker performs a

bout of length d is given by: Pr(d)∼ d−y where 1 < y < 3. Here, we

examined whether human infants’ exploratory patterns can be

explained in terms of Levy walk behavior. To this end, we observed

infants’ (N = 33) locomotion in a laboratory playroom for 20min and

tracked their locomotor bouts.We fit a set of candidate distributions to

the observed bout distances using maximum likelihood methods. We

found that the paths are best fit by a heavy-tailed Levy walk

distribution. This is the first study reporting the use of Levy walk

behavior as a tool for characterizing and modeling infant walking. Our

findings provide evidence that infants use exploration strategies

during locomotor play similar to those used by optimally foraging

animals.

[NIH Grant R37-HD03348 to KEA]

NEURAL PATTERNS UNDERLYING THE DEVELOPMENT

OF PLANNING IN TOOL USE

O. Ossmy*; B. Kaplan; M. Xu; K.E. Adolph

Department of Psychology, New York University, New York, NY.
oo8@nyu.edu

Flexible, purposeful tool use requires action planning. Adults’ action

plans keepboth the initial contactwith the tool and theendgoal inmind,

evenwhen the end goal stretches far into the future. Children, however,

show dramatic deficits in planningwhen the end goal is not immediately

accessible to perception. For example, participants of all ages normally

reach for the handle of a hammer using an overhand radial grip. But

when the handle points away from the dominant hand, an initially

uncomfortable underhand grip is required to ensure the desired final

positionof the tool. This phenomenonof sacrificing comfort in the initial

grip to allow for a comfortable end position is called “end-state comfort.”

Here, we examined the possible sources of differences in action

planning between young children and adults. We innovated a novel

method for obtaining electroencephalography (EEG), head-mounted

eye tracking, motion tracking, and video simultaneously in an end-state

comfort hammering task. At the neural level, we found differences in

readiness potential over sensory-motor sites preceding end-state

comfort grips in adults compared with no differences in readiness

potential preceding similar grips in young children. We used machine-

learning algorithms to describe preparatory neural patterns underlying

differences in planning between the groups. We also show that

participants’ fixation location andmotion kinematics are correlatedwith

their grip. These results indicate thatyoungchildren's deficits inplanning

for end-state comfort stem fromdifferences in neural activity and visual

attention prior to moving the hand.

[Contract Grants: NSF/SBE-BSF-1627993 to OO and KEA]

DANCING TOGETHER: THE NATURE OF INFANT-

MOTHER LOCOMOTOR SYNCHRONY

O. Ossmy1,*; J. Hoch1,*; S. Hasan1; W. G. Cole2; K.E. Adolph1

1Department of Psychology, New York University, New York, NY, USA. 2Max
Planck Institute for Human Development, Berlin, Germany.
oo8@nyu.edu * equal contribution

Infants’ and mothers’ behaviors are sometimes so beautifully

synchronized and coordinated in space and time that, in the case of

face-to-face social interactions, researchers have referred to their joint

behavior as a “dance.” Here, we examined whether infants and

mothers continue the dance during free play on the floor.We observed

30 infant-mother dyads during 20min of free play in a laboratory

playroom filled with toys, furniture, and elevations. We identified

periods when each partner was stationary or locomoting, the number

of steps and distance traveled per bout of locomotion, their step-to-

step location in the room, and the distance between infant and mother

at each moment. We found that more active infants had more active

mothers in terms of accumulated steps, distance traveled, and unique

locations visited. However, infants took more steps than their mothers

and visited more unique room locations. Moreover, dyads showed

temporal and spatial synchrony in their moment-to-moment sponta-

neous locomotor activity. We used density peak clustering with

multivariate autoregressive modeling and granger-causality analysis to

determine periods when one partner was more likely to take the lead

and the other to follow, when partners took turns taking the lead, and

when dyads seamlessly coordinated their activity. Findings support the

notion that freely mobile infants and their mothers continue their

synchronized “dance” when they are on the floor. During locomotor

free play, dyads do not share mutual gaze, but they still maintain

temporally and spatially coordinated locomotor activity.

[NIH GRANT R37-HD03348 to KEA]

SEX DIFFERENCES IN RELAPSE FOLLOWING FEAR

EXTINCTION IN JUVENILE RATS

C.H.J. Park1,2,*; D.E. Ganella1,2; J.H. Kim1,2

1Behavioural Neuroscience Division, The Florey Institute of Neuroscience and
Mental Health, Melbourne, VIC 3052 Australia. 2Florey Department of Neurosci-
ence and Mental Health, University of Melbourne, Melbourne, VIC 3052 Australia.
j.park14@student.unimelb.edu.au
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By 6 years of age, girls are more than twice as likely to have

experienced an anxiety disorder than boys. This indicates sex

differences in fear learning may emerge from early childhood. Thus,

our study investigated sex differences in the fear relapse behaviours, a

core pathology of anxiety disorders, in juvenile rats (postnatal day

17 ± 1). All rats first received three white-noise − footshock pairings

and the freezing to the white-noise was then extinguished. In

experiment 1, rats were tested for freezing to the white-noise in the

same or different context to extinction. Female rats showed renewal of

extinguished fear when tested in the different context to extinction

(p < 0.05), whereas male rats did not (p > 0.05). In experiment 2, rats

received either a reminder footshock or context exposure the day after

extinction and were tested for freezing to the white-noise the next

day. Female rats that received the reminder showed reinstatement of

extinguished fear (p < 0.05), whereas the male rats did not (p > 0.05). In

experiment 3, rats were tested for freezing to the white-noise either

the day after or 5 days from extinction. Female rats tested after 5 days

showed spontaneous recovery of extinguished fear (p < 0.05), whereas

the male rats did not (p > 0.05). Our findings indicate the fear relapse

behaviours in juvenile male and female rats may be qualitatively

different. These differences may underlie the higher likelihood to

experience anxiety disorders in young female children compared to

male children.

[NHMRC grant APP1083309 to JHK]

THE RELATION BETWEEN UNIMANUAL

MANIPULATIONS AND RDBMs DURING INFANCY

D. Pattanakul1; W. Zakosek1; J.M. Campbell1; G.F. Michel2

1Department of Psychology, Illinois State University, Normal IL 61790. 2Depart-
ment of Psychology, University of North Carolina at Greensboro, Greensboro, NC
27403.
jmcamp9@ilstu.edu

Unimanual manipulation appears temporally before the onset of role-

differentiated bimanual manipulations (RDBM) (Nelson, Campbell, &

Michel, 2013). Campbell, Marcinowski, Babik, & Michel (2015) observed

that unimanual manipulations (UMs), in which one hand performs an

action, becomemore distinctive across 6 to 14-months. Babik andMichel

(2016a) found that simple forms of RDBMs, which require the use of two

hands to perform complementary tasks simultaneously, appear during

infancy beginning around 9months. In the current study, we examine the

relation between the development of UMs and the development of

RDBMs by observing the hand preference of both behaviors across the 9

to 14-month period in infancy. Thirty infants were observed during an

RDBM play situation in which a researcher presented 32 objects to an

infant.During theUMportionof the trials, theobjectswereplaced into the

infant's hands, while during the RDBM manipulations, the objects were

placed on the table. Videos were then analyzed for the number of UMs

and RDBMs that the infant performed during each monthly session. An

ANOVA was performed to determine whether the hand preference for

UM predicts the frequency of RDBMs that are performed. The results

indicated that infants with no preference for UMperformedmore RDBM

actions than infants with a hand preference for UMs. Using a multilevel

longitudinal model, hand preference for UM was found to be related to

hand preference for RDBM. Specifically, infants who were right handed

forUMshow increasing righthandpreference forRDBMhandpreference

over time.

[Supported by NIH/NICHD T32-HD-007376 to JMC, and NSF DLS

0718045 to GFM]

DEVELOPMENTAL TRAJECTORIES FOR FULLY ROLE-

DIFFERENTIATED BIMANUAL MANIPULATION IN

INFANTS

N. Pavon1,*; M.A. Taylor1; M.E. Fajardo1; S. Coxe1; G.F. Michel2; E.L.
Nelson1

1Department of Psychology, Florida International University, Miami, FL 33199.
2Department of Psychology, University of North Carolina at Greensboro, Greens-
boro, NC 27403.
npavo002@fiu.edu

Fully differentiated bimanual manipulation (fRDBM) is characterized by

clear and distinct roles for each hand such that one hand supports the

object for the other hand's manipulation. Previously, we found that

toddlers (18 to24months) exhibit oneof threestablehandusepatterns for

fRDBM: (1) predominantly right-handed with a mild amount of left hand

use; (2) predominantly right-handed with a moderate amount of left hand

use; or (3) predominantly left-handed with a moderate amount of right

hand use. However, the origins of these patterns earlier in development at

the onset of the skill are unknown. The goal of the current study was to

track theemergenceof fRDBMduring infancy (9 to14months) in thesame

sample of typically developing children. fRDBM was assessed monthly

over 28 trials for infant visits, and hand use was coded offline with the

Noldus Observer. Preliminary results using mixed ANOVA found a

significant main effect of toddler trajectory (F(2, 76) = 9.857, p< .001,

ηp
2=.206) on infant right hand fRDBM frequencies. Children in toddler

pattern one were significantly different from those in patterns 2 and 3,

although two and three were not significantly different from each other.

There was also a significant interaction between toddler trajectory and

time (F(10, 380) = 5.211, p< .001,ηp
2=.121). Descriptively, patterns 1 and

2 increased linearly across all infant timepointswhilepattern3 increased to

asymptote at 12 months. Data analysis is ongoing.

[Supported by an Intramural Award from the FIU Center for Children

and Families and NIH/NICHD T32-HD-007376 to ELN, and NSF DLS

0718045 to GFM]

YOUNG CHILDREN'S AFFECTIVE AND

PSYCHOPHYSIOLOGICAL RESPONSES TO ACCEPTANCE

AND REJECTION FROM PEERS

K. Pérez-Edgar1; S. Morales1,2; L. MacNeill1; A. Vallorani1

1Department of Psychology, The Pennsylvania State University, University Park,
PA, 16802. 2Department of Human Development and Quantitative Methods,
University of Maryland, College Park, MD, 20742.
kxp24@psu.edu
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Positive peer relations are an important predictor of socioemotional

adjustment during early childhood. The transition to school may be a

critical period as children face expanding social environments and

more salient peer interactions. Children's interpretations and re-

sponses to peer feedback contribute to social competence, and may

ultimately lead to more successful peer interactions. Experimental

paradigms with strong ecological validity would help evaluate child-

ren's response to social information across behavioral, psychological,

and biological levels of analysis. Recently, we developed a laboratory-

based paradigm relying on simulated social evaluation in young

children. We discuss findings that demonstrate the validity of this

paradigm and illustrate behavioral and psychophysiological markers of

social information processing. Children are shown pictures of young

children and asked to sort them into two equal groups: (1) Interested–

children they didwish to playwith and (2)Not Interested–children they

did not wish to play with. They were later told that half of the pictured

children did wish to play (Accepted) and half did not (Rejected).

Affective response was rated on a 4-point scale (1 = very unhappy;

4 = very happy). In two independent studies, 5-to-6-year-olds showed

systematic variations in their affective response, in line with both their

intentions and the social feedback (S1: F(1,47) = 36.72, p < 0.001, S2: F

(3,136) = 41.54, p < .001. Individuals differences in temperament

(study 1: F(1,43) = 6.61, p = 0.01; S2: F(1,127) = 3.77, p = .05) and

RSA (Study 2: F(1,131) = 4.14, p = .04) were linked to the children's

affective responses. These findings illustrate the potential to examine

social responsivity in very young children in an ecologically valid

manner.

EARLY BIPARENTAL CARE IMPACTS EPIGENETIC

REGULATION OF THE OXYTOCIN RECEPTOR GENE IN A

SOCIALLY MONOGAMOUS RODENT

A.M. Perkeybile1,*; K.L. Wroblewski2; W.M. Kenkel1; T.S. Lillard2;
C.S. Carter1; K.L. Bales3; J.J. Connelly2

1Kinsey Institute, Indiana University, Bloomington, IN 47405. 2Department of
Psychology, University of Virginia, Charlottesville, VA 22904. 3Department of
Psychology, University of California Davis, Davis, CA 95616.
aperkeyb@indiana.edu

Early experiences impact displays of many social behaviors associated

with variation in oxytocin receptor density, especially in the nucleus

accumbens. Mechanisms regulating effects of these experiences are

not fully understood. Herewe studied the socially monogamous prairie

vole (Microtus ochrogaster), examining the hypothesis that early

parental care impacts epigenetic regulation of the oxytocin receptor

gene (Oxtr). Twomodels that affect oxytocin-regulated species-typical

social behaviors were used: one where parental care differed

spontaneously, and a second where parental care differed after

families received early handling, or not. Four CpG sites in the Oxtr

promoter were studied; these are conserved from the human OXTR

and are associated with several mental health conditions. Methylation

levels did not differ between prenatal offspring and offspring receiving

high amounts of early care. Offspring receiving decreased parental

care had increased Oxtr DNA methylation in both the nucleus

accumbens and whole blood at the four conserved CpG sites.

Methylation levels were strongly correlated between central and

peripheral tissues. Methylation was also negatively correlated with

gene expression and receptor protein levels. Results suggest parental

care regulates Oxtr epigenetic markers and these markers are

functionally significant. Peripheral measures are also likely good

indicators of central Oxtr regulation. These data are the first to show

functionally significant changes in epigenetic regulation of Oxtr in the

prairie vole that are sensitive to early life experience. These findings

further implicate changes in the oxytocin receptor as a mechanism

throughwhich early experiencesmay drive lasting changes in behavior.

[Autism Speaks #7110; NICHD HD07575]

THE ROLE OF MATERNAL NURTURANCE AND

SYNCHRONY IN THE ASSOCIATION BETWEEN

CHILDHOOD ADVERSITY AND CHILD DIURNAL

CORTISOL

L. Perrone1,*; G. Nissim1; Mary Dozier2; Kristin Bernard1

1Department of Psychology, Stony Brook University, Stony Brook, NY 11794.
Department of Psychological and Brain Science, University of Delaware, Newark,
DE, 19716.
laura.perrone@stonybrook.edu

Exposure to adversity, such as poverty, has been associated with HPA

axis dysregulation in early childhood (Cutuli et al., 2010; Zalewski et al.,

2012). However, few studies have examined mechanisms by which

adversity disrupts children's physiological regulation. One possible

mechanism is the quality of parenting (Bernard et al., 2015; Pendry &

Adam, 2007), which is often disrupted by adversity in the environment

(Grant et al., 2003). The present study aimed to examine the role of

maternal sensitivity in mediating the association between cumulative

risk and children's diurnal cortisol rhythms. Given recent studies

suggesting that maternal sensitivity to child distress and non-distress

should be considered distinct constructs (Leerkes et al., 2012), we

examined both maternal sensitivity to distress (i.e., nurturance) and

maternal sensitivity to non-distress (i.e., following the lead) as potential

mediators. Participants include 45 4- to 6-year-old children and their

mothers. Dyads were video-recorded during a play task (coded for

following the lead) and during a finger prick (coded for nurturance), and

completed surveys to assess for indicators of adversity (summed to

form a cumulative risk score). Mothers collected child saliva samples

twice daily across three consecutive days. Whereas the indirect effect

of adversity on cortisol slope through nurturance was significant

(β = .26, p < .01), the indirect effect of adversity on cortisol slope

through following the lead was not (β = 0.08, p = .23). These results

suggest that maternal nurturance may play a significant role in

explaining the pathway from adversity to physiological dysregulation

during early childhood.

[NIMH grants R01MH052135, R01MH074374, and R01MH084135

to MD]
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EARLY-LIFE STRESS INITIATES LATER-LIFE SOCIAL

BEHAVIORAL DIFFICULTIES: EXPLORING THE

NEUROBIOLOGICAL PATHWAY TO PATHOLOGY

R.E. Perry1; S.H. Braren1; G. Pollonini2; M. Jia2; C.M. Alberini2; C.C.
Raver1; C. Blair1; R.M. Sullivan3

1Department of Applied Psychology, New York University, New York, NY 10012.
2Center for Neural Science, New York University, New York, NY 10012.
3Emotional Brain Institute, Nathan Kline Institute & Department of Child and
Adolescent Psychiatry, New York University School of Medicine, New York, NY
10016.
rosemarie.perry@nyu.edu

Typical social behavior is essential for many species’ survival, ensuring

access to care in early life, aswell as safety, resources, and opportunities

for reproduction in adulthood. Conversely, atypical social behavior is a

common feature of myriad psychiatric disorders (Kennedy & Adolphs,

2012). However, the underlying neurobiological mechanisms resulting

in social behavior difficulties are unclear. Here we present a rodent

model for social behavior difficulties inducedbyearly-life stress, inorder

to assess mechanisms by which early-life stress places the developing

infant at increased risk for social behavior difficulties.

In this model, rodent litters were housed in control or low resource

conditions of scarcity-adversity. Scarcity-adversity conditions resulted in

negative caregiving behaviors and elevated corticosterone (CORT) levels

in pups. Following these early-life rearing conditions, offspring displayed

social behavior difficulties in peri-adolescence, which correlated with

blunted hypothalamic-pituitary-adrenal (HPA) activation in response to a

social stimulus, as indicatedby decreasedbloodCORT levels and elevated

glucocorticoid receptor levels in the medial prefrontal cortex (mPFC) and

dorsal hippocampus. Pharmacologically increasing CORT prior to social

behavior testing normalized the amount of time that scarcity-adversity

reared rodents interacted with a social stimulus. Furthermore, pair

housing scarcity-adversity reared subjects with control reared subjects

naturalistically repaired social behavior following early-life stress rearing.

These findings provide important insight into how early-life stress alters

social behavior skills, and identifyaneed for regulationof theHPAaxis, the

mPFC, and dorsal hippocampus as potential therapeutic targets.

Furthermore, our results imply that inclusive environments may provide

protective factors to at-risk individuals.

[Preparation of this abstract was supported by National Institutes of

Health Grants R01HD881252 and UG3OD023332 to Clancy Blair,

and R37HD083217 and R01MH091451 to Regina M. Sullivan.]

NEURAL CORRELATES OF LINKING COMMUNICATIVE

SIGNALS AND COGNITION IN 6-MONTH-OLDS

D.R. Perszyk1; J.L. Voss2; S.R. Waxman1

1Psychology Department, Northwestern University, Evanston, IL 60208. 2Medical
Social Sciences, Northwestern University, Chicago, IL 60611.
danielleperszyk2017@u.northwestern.edu

To acquire language, infants must first distinguish the sounds of their

native language and then ascertain how these sounds are linked to the

objects and events they encounter. At 3 and 4months, listening to both

human (speech) and nonhuman primate vocalizations (Madagascar,

blue-eyed lemur: Eulemur macaco flavifrons) support infants’ object

categorization, a core cognitive capacity (Ferry, Hespos, & Waxman,

2010; 2013). By 6 months, only human speech confers this advanta-

geous effect. Moreover, backward human speech—a sound equally

complex to forwardhumanspeech—doesnothave this effect at any age.

Here we use EEG to reveal the neural correlates of listening to these

three types of sounds. Our results indicate that for 6-month-olds, both

lemur vocalizations and backward speech elicit robust P300s in right

parietal regions, suggesting that these unfamiliar sounds draw more of

infants’ attention relative to forward speech. In addition, lemur

vocalizations elicit enhanced gamma activation (40–60Hz) in right

frontal regions relative to forward or backward speech, suggesting that

these sounds are affectively arousing (Muller, Keil, Gruber, & Elbert,

1999). These results,which suggest that theremaybemultiple routes by

which a signal can support infant cognition, converge with neuroana-

tomical evidence that indicate dual-pathways for the evolutionary

origins of human language (Ackermann, Hage, & Ziegler, 2014).

[Northwestern Alumni Grant to DRP and SRW; Northwestern

Developmental Sciences Grant to DRP]

LEVERAGING NEUROSCIENCE TO IMPROVE

TREATMENT OF ADOLESCENTS: ANXIETY AS AN

EXAMPLE

D.S. Pine

Emotion and Development Branch, Intramural Research Program, National
Institute of Mental Health, Bethesda, MD 20814.
pined@mail.nih.gov

Due to cross-species conservation inbrain-behavior relations, studies of

anxiety provide unique opportunities for clinical translation of basic

science. Suchwork is important amongadolescents,when ratesof social

and generalized anxiety disordersmarkedly increase. In this context, the

current presentation will review research on the capacity of threats to

influence attention orienting. This presentation will begin by describing

insights from basic science on threat-related attention orienting. Next,

paradigms forextendingsuchbasic research tohumanswill be reviewed,

describing how clinical variation in anxiety relates to individual

differences in brain function and behavior on these paradigms. Finally,

data on therapeutics will be described, from research that leverages

basic science in ways that creates promising, novel treatments.

DELAY EYEBLINK CONDITIONING IN PRESCHOOL

CHILDREN WITH AUTISM SPECTRUM DISORDER

J. Pinkney*; V. Vieites; L. McDowell; A. Gutierrez; B.C. Reeb-Sutherland

Department of Psychology, Florida International University, Miami, FL, 33199.
jpink006@fiu.edu

Pavlovian eyeblink conditioning (EBC) is a paradigm widely used to

examine associative learning aswell as the brain regions (i.e., hippocampus
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and cerebellum) underlying such learning in typically and atypically

developing populations. EBC is a safe and non-invasive technique that

does not require social or verbal skill competency, making it suitable for

children with autism spectrum disorder (ASD). Previous work has found

that children with ASD do not exhibit properly timed eyeblinks in a

cerebellar-dependent delay conditioning paradigm, in which the condi-

tioned (i.e, tone) and unconditioned (i.e, airpuff) stimuli overlap. These

findings indicateadeficit in thecerebellarcortex,which is involved inmotor

control, causing inaccuracy in conditioned responses during EBC. The

current studyutilizes a delay conditioningparadigm to investigatewhether

there are any abnormalities in EBC in preschool children with ASD.

Preliminary analyses revealed that children exhibited significantly higher

learningon the last blockcompared to the first blockof trials (t(12) = 4.422;

p< .01),butdidnotshowan increase in learningacrossblockscovarying for

age (F(9, 99)=.487; p=.880). Findings suggest that although children with

ASD did not exhibit a steady increase in associative learning across the

procedure, they did show a capability to learn by the end of the procedure

compared to the start. Moreover, the current findings implicate the

cerebellum in ASD.

[Supported by Ronald E. McNair Baccalaureate Fellowship to JP]

TRAJECTORIES OF SOCIAL ANXIETY IN CHILDREN:

INFLUENCE OF CHILD CORTISOL REACTIVITY AND

PARENTAL SOCIAL ANXIETY

K.L. Poole1; R.J. Van Lieshout2; A.E. McHolm2; C.E. Cunningham2;
L.A. Schmidt1

1Department of Psychology, Neuroscience & Behaviour, McMaster University,
Hamilton, Ontario, L8S 4K1, Canada. 2Department of Psychiatry and Behavioural
Neurosciences, McMaster University, Hamilton, Ontario, L8S 4K1, Canada.
poolekl@mcmaster.ca

Little research has examined the interactive effect of multiple intra- and

extra-individual vulnerability factors on the trajectory of social anxiety in

children. In this study, we examined the joint influence of familial

vulnerability (i.e., parental social anxiety) and child biological stress

vulnerability (i.e., cortisol reactivity) on trajectories of social anxiety.

Children (N =143 (80males),Mage = 9.54 years, S.D.= 3.06)were followed

over three visits spanning approximately three years. Parental social

anxiety was assessed using the Social Phobia and Anxiety Inventory;

children's salivary cortisol reactivitywasmeasured following a speech task;

andchildren's social anxietywasassessed at all three visits using the Screen

for Child Related Emotional Disorders (SCARED; Parent-report). Growth

curve analysis was used to examine trajectories of child social anxiety as

predicted by children's cortisol reactivity and parental social anxiety,

adjusting for relevant covariates. We found a significant interaction

between parental social anxiety and child cortisol reactivity in predicting

child social anxiety across time. Having a socially anxious parent coupled

with heightened cortisol reactivity predicted the highest levels of child

social anxiety, with scores that remained above clinically significant levels

for social anxiety across all visits. Children with familial risk for social

anxiety and who also exhibit high stress-reactivity appear to be at risk for

persistent, clinically significant social anxiety. These findings highlight the

importance of considering both biological and contextual factors in

dynamic transactionwithoneanotherwhenconsidering thedevelopment,

maintenance, and treatment of social anxiety in children across time.

[Funding Information:OntarioMentalHealth FoundationGrant toCEC]

PREADOLESCENT OXYTOCIN ADMINISTRATION TO

AMELIORATE EFFECTS OF MATERNAL

CORTICOSTERONE AND SSRI EXPOSURE ON MALE AND

FEMALE OFFSPRING

W. Qiu1; K. Go2,3; L. Casanueva2,3; S.E. Lieblich2,3; P. Duarte-
Guterman2,3; A.R. Gobinath1; R. Mahmoud1; L.A.M. Galea1,2,3

1Graduate Program in Neuroscience, University of British Columbia, Vancouver,
BC, Canada. 2Department of Psychology, University of British Columbia,
Vancouver, BC, Canada. 3Djavad Mwafaghian Centre for Brain Health, University
of British Columbia, Vancouver, BC, Canada.

Exposures to serotonin reuptake inhibitors (SSRIs) during thematernal peri-

partum and postpartum period may increase the risk of Autism Spectrum

Disorder in children. Oxytocin can enhance social interactions in rodents,

and intranasal oxytocin is currently being investigated in clinical trials as a

treatment for children with Autism Spectrum Disorder. The aim of this

study is to investigate theeffectsofmaternalpostpartumcorticosterone (to

induce depressive-like behavior in the dam) and maternal fluoxetine

administration on male and female offspring. Oxytocin is a peptide

hormonethatdoesnot readilycross theblood-brainbarrier.Hereweuseda

nanoparticle drug delivery system Triozan™ to facilitate oxytocin entering

the central nervous system in pre-adolescent offspring. We hypothesized

that Fluoxetine given damswill decrease social behaviour in bothmale and

female offspring. We expect that oxytocin, given to preadolescent

offspring, will reverse the adverse effect of maternal fluoxetine and

normalize social behaviour, microbiome composition, proinflammatory

cytokines, andadultneurogenesiscomparedtocontrols.Damswillbegiven

corticosterone (40mg/kg) to simulate postpartum depression and fluoxe-

tine (10mg/kg) for 23 days. Administration of oxytocin (0.5mg/kg) and

Triozan™ (0.25mg/mL) in offspring will occur for 10 days from postnatal

day 25 to day 34.Offspringwill be tested for social, anxiety and locomotor

behaviourduringadolescence (postnatalday35–37)andagain inadulthood

(postnatal day 70–73). The results of the current study will determine

whether preadolescent exposure to oxytocinmitigates any adverse effects

of maternal corticosterone and concurrently fluoxetine on offspring

behavior, microbiome, and neuroinflammatory profile.

[Funding from CIHR to LAMG (MOP-142308)]

THE JOINT PATTERNS OF MOTHERS’ AND INFANTS’

RSA DURING THE STILL-FACE PARADIGM IN RELATION

TO CHILD OUTCOMES

J. Qu1; E. M. Leerkes2

1Psychology Department, Pennsylvania State University, University Park, PA,
16802. 2Human Development and Family Studies Department, University of
North Carolina at Greensboro. Greensboro, NC, 27412.
joq5026@psu.edu
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During the still-face paradigm, the typical RSA pattern of infants is to

experience vagal withdrawal during the still-face episode and recovery

during the reunion episode (Mesman et al. 2009). For sensitive

mothers, the typical RSA pattern is to experience an increase in RSA

during the still-face episode, and vagal withdrawal during the reunion

episode (Moore et al., 2009). However; the joint patterns of mothers’

and infants’ RSA in relation to children's later outcomes have been

overlooked. This study included 207 mothers and infants, who

completed the still-face paradigm procedure at 6 months. Mothers

completed BITSEA (Problem subscale) at 1 year and 2 years and the

Emotion Regulation Questionnaire (Regulation subscale) at 4.5 years.

Latent profile analysis was conducted using infants’ andmothers’mean

RSA scores during each episode. Three profiles emerged. Both profile 1

and profile 2 mothers showed an increase in RSA during the still-face

episode and vagal withdrawal during the reunion episode (the typical

pattern); profile three mothers did not demonstrate changes in RSA.

Profile 1 and profile 3 infants did not exhibit changes in RSA. Profile 2

infants engaged in vagal withdrawal during the still-face and showed

no recovery during the reunion. Generally, child outcomes were best

for children in Profile 2, in which both members of the dyad

demonstrated the prototypical pattern of RSA responding, worst in

Profile 3 in which neither mother or infant demonstrated the

prototypical pattern; and mixed in Profile 1 in which the mother but

not the infant demonstrated the prototypical pattern.

EARLY SOCIAL DEPRIVATION AND THE DIURNAL

CORTISOL REGULATION OF CHILDREN ADOPTED

INTERNATIONALLY

K.L. Raby1; K. Bernard2; C.E. DePasquale3; J.R. Hoye4; M. Dozier4

1Department of Psychology, University of Utah, Salt Lake City, 84102. 2Depart-
ment of Psychology, Stony Brook University, Stony Brook, NY 11794. 3Institute of
Child Development, University of Minnesota, Minneapolis, MN 55455. 4Department
of Psychological and Brain Sciences, University of Delaware, Newark, DE 19716.
lee.raby@psych.utah.edu

Early attachment relationships are believed to play a crucial role in

regulating the functioning of the hypothalamic-pituitary-adrenocortical

(HPA) axis. International adoption offers a powerful test of the effects of

early adversity on HPA functioning because many of the children

experience profound early social deprivation before being adopted into

highly-resourced families. Prior studies of internationally adopted children

have not produced consistent evidence regarding the consequences of

earlydeprivation for children'sdiurnalHPAoutcomes. Thismaybebecause

studies have focused on a variety of individual indicators of early social

deprivation. The present study examined the significance of a comprehen-

sive set of indicators of early social deprivation for the diurnal cortisol

rhythms of 130 internationally adopted childrenwhowere between 6 and

48 months old. Six commonly studied indicators of pre-adoptive

deprivation were examined, including late age of adoption, long duration

of institutional care, adoption from Russia or Eastern Europe, stunted

physical growth, parent-reported poor pre-adoptive caregiving quality, and

parent-reported social neglect. A principal components analysis supported

the creation of a single measure of early social deprivation. Children's

diurnal cortisol levels were assessed by collecting saliva at wake-up and

bedtimeacross threedays.Results indicated that experiencingmoresevere

social deprivation prior to adoption was associated with lower wakening

cortisol levels (β=−.23, p= .03). This associationwas robust to controls for

prenatal alcohol exposure and adoptive parents’ sensitive caregiving.

Altogether, these findings support the idea that severe early adversity

disrupts the regulation of children's HPA axes.

[NIMH grant MH084135 to MD]

CHALLENGES TO DEVELOPMENTAL RESEARCH ON

SITTING AND REACHING

J. Rachwani*; K.E. Adolph

Department of Psychology, New York University, New York, NY.
jrp516@nyu.edu

Development always occurs in an environmental context. Researchers

typically ignore this context by considering the endpoint of sitting

development to be maintaining balance on a horizontal surface, or the

endpointof reachingdevelopment tobe theability toguide thehand toa

toy. Studying motor skill acquisition in context yields a richer, more

nuanced, andmore valid view of developmental processes.We present

two studies inspired by these claimIn Study 1, 6- to 8-month-old infants

sat on an adjustable slope (0° − 50°). Trials beganwith the slant at 0°; we

increased slant in 2° increments until infants lost balance (M = 24°).

Despite the novelty of the variable environmental context, infants

showed impressive ability to adapt sitting posture bymoving their trunk

in opposition to changes in degree of slant. Sitting experience predicted

more adaptive postural adjustments. In Study 2, 6- to 12-month-old

infants sat on a rotating chair that brought targets into view. Infants

were required to quickly gather visual information about target location

to guide arm movements while maintaining posture. All infants lifted

their arm and touched the target. However, successful grasping

improved with sitting experience. Moreover, head-mounted eye

tracking showed that successful object prehension requireda consistent

sequence of behaviors: visually locate the target, move the arm, then

fixate and contact the target. These non-standard paradigms challenge

current research on sitting and reaching and allowed us to explore the

development of adaptive behavioral responses to perceptual informa-

tion about the changing status of the environment.

[NIH GRANT R37-HD03348 to KEA]

EFFECT OF EARLY-LIFE ADVERSITY ON IMMUNE

SYSTEM FUNCTION IN ANIMALS PRENATALLY EXPOSED

TO ALCOHOL: IMPLICATIONS FOR MENTAL HEALTH

C. Raineki; T. S. Bodnar; P. J. Holman; S. L. Baglot; N. Lan; J.
Weinberg

Department of Cellular and Physiological Sciences, University of British Columbia,
Vancouver, Canada V6T 1Z3.
charlisraineki@gmail.com
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The contribution of the postnatal environment to the pervasive effects

of prenatal alcohol exposure (PAE) is poorly understood. Dysregulation

of immune function may play a role in how pre- and/or postnatal

adversity/stress alter brain development. Here, we combined two

animal models to examine whether PAE differentially increases

vulnerability to immunedysregulation in response to early-life adversity

(ELA), which may further alter brain development and lead to

psychopathologies. PAE and control litters were exposed either to

limited bedding (postnatal day [PN] 8–12) to model ELA or normal

bedding, and maternal behavior and pup vocalizations were recorded.

Peripheral (serum) and central (amygdala) immune (cytokine and CRP)

responses to ELA were evaluated at PN12. Male and female offspring

were tested in early (PN30) or late (PN45) adolescence using the open

field (OF) and elevated plus maze (EPM). Insufficient bedding increased

abusive-like maternal behavior in both groups. ELA increased vocaliza-

tion in all animals; however, PAE pups vocalized less than controls. In

infancy, adversity reduced serum cytokine levels in control but not PAE

animals. PAE increased serum CRP at PN12; and adversity exacerbated

this effect. PAE reduced KC/GRO and increased IL-10 amygdala levels.

Behavioral assessments indicated that, in females, PAE induced anxiety-

like behaviors in the OF in both ages. In males, PAE with ELA increased

anxiety-like behaviors in the EPM in both ages. Our results indicate that

PAE alters immune system development and both behavioral and

immune responses to ELA, which could have subsequent consequences

for brain development and later life mental health.

[NIH/NIAAA grants R37 AA007789 and R01 AA022460, and Neuro-

DevNet grant 20R64153 to JW and Canadian Foundation on Fetal

Alcohol Research (CFFAR) grant to CR and JW]

BRAIN-BEHAVIOR ASSOCIATIONS DURING COGNITIVE

FLEXIBILITY PERFORMANCE

V. Rajan1; M.A. Bell2

1Department of Behavioral and Social Sciences, University of the Sciences,
Philadelphia, PA, 19104, USA. 2Department of Psychology, Virginia Tech,
Blacksburg, VA, 24061, USA.
v.rajan@usciences.edu

The present study examined patterns of brain electrical activity

associated with cognitive flexibility performance in a sample of 6-

year-old children (N = 152). Continuous electroencephalogram (EEG)

measures were recorded at the 8–10Hz frequency band during the

post-switch and border phases of the Dimensional Change Card Sort

(DCCS) Task. Children were divided into high and low performance

groups based on whether they passed or failed the Border task.

Repeated measures MANOVAS revealed a performance group X

condition interaction, F(1, 150) = 5.141, p < .05. Children in the high

performance groups (i.e., children who passed the border phase of the

task) exhibited an increase in EEG power from post-switch to border

phases [t(85) = −2.635, p < .05]. In contrast, children in the low

performance group who failed the border phase showed no change in

EEG power from post-switch to border phases, t(75) = .264, p = .792.

These findings shed light on the neurocognitive mechanisms that

underlie individual variation in cognitive flexibility performance in early

childhood.

INDIVIDUAL DIFFERENCES IN SELF-REPORTED

ATTENTIONAL CONTROL MODERATES THE RELATION

BETWEEN ERROR MONITORING AND ANXIETY IN

CHILDREN AND ADOLESCENTS

M.L. Ramos1,*; M. Bechor1; J.W. Pettit1; W.K. Silverman2; B.C.
Reeb-Sutherland1

1Department of Psychology, Florida International University, Miami, FL 33199
USA. 2Child Study Center, Yale University School of Medicine, New Haven, CT
06510 USA.
mramo033@fiu.edu

There is growing concern for the profound effects anxiety may have on

cognitive processes, and of particular interest is attention control.

Attention control refers to one's ability to choose what to pay attention

to and what to ignore. Within anxiety, this ability is suggested to be

impaired. One neural mechanism that has been identified as an

electrophysiological correlate of anxiety is the error-related negativity

(ERN), and is reflective of error monitoring. As little work has focused on

attentional control and increased ERN amplitudes, the current study

examined the relationbetween this component and individual differences

of attention in youthwith (N = 21, 9 female,M = 11.52 years) andwithout

(N = 18,6 female,M = 10.67years) ananxietydisorder.Youthcompleteda

flanker task while simultaneous EEG was collected. The Attentional

Control Scale was used to assess attention, and the Screen for Child

AnxietyRelatedDisorders to assess anxiety. Partial correlation controlling

for age, number of error trials, medication, andADHD revealed a negative

correlation between anxiety and attentional control, such that higher

levels of anxiety were related to lower levels of attentional control,

(r = −.369, p< .05). Regression analyses suggest that attention may play a

moderating role in the ERN/anxiety relation, such that youth with better

attentional control, had the lowest levels of anxiety, β = −.308, b= −3.136,

p< .05.Furtheranalyses indicate the importanceof shift ability in reducing

error monitoring and high levels of anxiety, β = −.349, b = −3.371, p<.05.

Taken together, results suggest that attentional control may serve to

protect against more severe levels of anxiety.

[NIMHR34MH097931: JP&WKS,NIMHF31MH105144-01A1:MB]

LONG-TERM NEUROBEHAVIORAL CHANGES IN MICE

FOLLOWING NEONATAL REPEATED EXPOSURE TO

SUCROSE AND PAIN

M. Ranger1,2,*; S. Tremblay2,3,4,*; C. MY Chau2,3; L. Holsti2,5; D.
Goldowitz§,2,4; R.E. Grunau2,3,*

1Psychiatry, Developmental Neuroscience Division, & Nurture Science Program,
Columbia University, New York, NY, 10032. 2B.C. Children's Hospital Research
Institute, Vancouver, BC, V6H 3V4. 3Pediatrics, University of British Columbia,
Vancouver, BC, V6H 3V4. 4Centre for Molecular Medicine and Therapeutics,
Vancouver, BC, V5Z 4H4. 5Occupational Science & Occupational Therapy,
University of British Columbia, Vancouver, BC, V5Z 4H4.
mr3691@cumc.columbia.edu
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Sucrose is recommended for pain of minor procedures in preterm

infants in the NICU. No human or animal studies of effects of early

repeated sucrose exposure on long-term neurobehavioural outcomes

have been done in the context of pain. We examined effects of

repeated neonatal sucrose treatment on long-term neurobehaviour in

mice. Neonatal C57Bl/6J mice (N = 160, 47% male) were randomly

assigned to one of two treatments (sucrose vs water) and one of three

interventions (needle-prick, touch, handling). Pups received 10

intervention/day from postnatal day 1–6. A single dose of 24%

sucrose or water was given orally 2 min pre-intervention. In adulthood

(8–12 weeks), mice underwent a series of behavioural testing

(memory, anxiety/depression, sugar preferen). When exposed to

needle-pricks, pups treated with sucrose or water did not differ on

their short- and long-term memory performance at adulthood

(p = 0.16). Water-exposed mice in the needle-prick group had

significantly poorer short-term memory compared to the handling

group (p = 0.0003). In the handling groups, short-term memory was

poorer in sucrose-exposed compared to water-exposed mice

(p = 0.009). Mice in the sucrose/needle-prick or sucrose/touch groups

consumed less sugar solution as adults (p = 0.017). Memory in

adulthood was poorer for mice exposed to pain during the first

week of life, regardless of sucrose treatment, suggesting that sucrose is

not protective formemory performancewhen administered for pain. In

the absence of pain, early sucrose exposure induced poorer short-term

memory, stressing importance of accurate pain assessment. Sugar

preference in adulthoodwas altered in pups exposed to sucrose before

intervention, indicating possible conditioned memory.

[NIH/NICHD R01 HD039783 to REG, Canadian Institute of Health/

Canadian Child Health Clinician Scientist Program to MR and ST]

THE IMPACT OF EARLY LIFE ADVERSITY AND GROWTH

STUNTING ON PUBERTAL DEVELOPMENT AND BODY

COMPOSITION IN ADOLESCENCE

B.M. Reid1; B.S. Miller2; L.D. Dorn3; C. Desjardins4; B. Donzella1; M.
Gunnar1

1Institute of Child Development, University of Minnesota, Minneapolis, MN, USA.
2Department of Pediatrics, Division of Pediatric Endocrinology, University of
Minnesota, Minneapolis, MN, USA. 3College of Nursing and Department of
Pediatrics, The Pennsylvania State University, University Park, PA, USA. 4Univer-
sity of Minnesota Twin Cities, Center for Applied Research and Educational
Improvement, Minneapolis, MN, USA.

There is evidence that early life adversity that increases the risk of

growth stunting also increases the risk of obesity and, in girls, early

onset puberty. Children adopted from orphanages provide an

interesting case to test hypotheses about the sequelae of early

adversity, as institutional care can represent a discrete period of

adversity when children are adopted into highly-resourced homes.

This hypothesis was tested in the first two years of a longitudinal study

of youth (aged 7–15 years) who were either adopted from orphanages

(post-institutionalized; PI) or reared in comparable families (non-

adopted; NA). Current anthropometrics, pubertal stage, and fat mass

were collected in a nurse's exam; anthropometrics at adoption were

obtained from US clinics. Contrary to hypotheses, Year 1 result found

that PIs had lower BMI-for- age, height-for- age, and less body fat than

NAs, but did not differ by sex. Pubertal status did not differ by group or

sex. The anthropometric findings held when the stunted-at- adoption

subset was examined; theywere also less likely to be in central puberty

than other PI youth. Thus, early deprived orphanage care increases the

risk of growth stunting but not the risk of obesity in children adopted

into US families and does not independently contribute to early onset

puberty for PI girls. Results from Year 1 and Year 2 of study will

determine if this surprising finding holds true as PI andNA youth age as

they progress in puberty.

[NICHD Grant 5R01 HD075349-02 to MG]

PROSPECTIVE ASSOCIATIONS BETWEEN SLEEP, POST-

TRAUMATIC STRESS, AND PSYCHOSOCIAL HEALTH

OUTCOMES IN CHILDREN WITH TRAUMATIC BRAIN

INJURY

B.L. Reidy1,*; R.M. LeBrocque2; J.A. Kenardy3,4

1Department of Psychology, Emory University, Atlanta, GA 30322, USA. 2School
of Nursing Midwifery and Social Work, The University of Queensland, St Lucia,
Queensland 4072, Australia. 3School of Psychology, University of Queensland, St
Lucia 4072, Queensland, Australia. 4Recover Injury Research Centre, Level 7, Oral
Health Building, The University of Queensland, Herston, Queensland 4029,
Australia.
breidy@emory.edu

Sleep disturbance is a common and often persistent consequence of

pediatric traumatic brain injury (TBI). Research has linked childhood

sleep problems to adverse psychosocial and adaptive outcomes

post-TBI. However, these findings could be explained by sleep

disturbance associated with post-traumatic stress (PTS), which has

also been shown to influence children's psychosocial recovery post-

injury. The literature examining sleep in pediatric TBI has largely

failed to account for the effects of PTS. Given this, the current study

examined prospective associations between sleep problems, PTS

symptomology, and psychosocial functioning in a cohort of 205

children (6–15 years old) with TBI. Youth represented a full range of

TBI severity and were followed for 12 months post-injury. Multiple

regression analyses revealed that relative to premorbid measures,

higher levels of parent-reported youth sleep problems at 6 months

post-injury predicted psychosocial functioning at 6 months post-

injury (t = −2.550, p = 0.012), after controlling for the effects of injury

severity, post-traumatic stress, premorbid anxiety and premorbid

psychosocial functioning. Individuals with worsening sleep problems

post-injury were significantly more likely to have poor psychosocial

functioning at both 6 months (χ2 (1, N = 145) = 6.720, p = 010) and

12 months post-injury (χ2 (1, N = 118) = 4.130, p = .042). These

findings suggest that childhood sleep quality influences psychosocial

recovery post-TBI independently of other risk factors, and highlight

the need for early screening and sleep-related intervention for youth

with TBI. Future work is needed to elucidate the mechanisms by
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which sleep disturbance confers psychosocial risk for children post-

injury.

[This study was supported by the Australian National Health and

Medical Research Council grant number 301103.]

PRENATAL CORTISOL PREDICTS MATERNAL SELF-

EFFICACY

A. Ribner*; C. Blair

Department of Applied Psychology, New York University, New York, NY 10012
USA.
aribner@nyu.edu

Maternal self-efficacy—the degree to which mothers perceive

themselves capable of performing tasks associated with parenting—

has been suggested as a robust predictor of positive parenting

practices, but is negatively predicted by poormental health. A separate

literature has suggested positive parenting practices are negatively

related to both perceived and physiological measures of stress. In the

present study, we test unique associations of both physiological and

perceived stress with maternal self-efficacy in an international sample

of 482 first-time mothers. Mothers were enrolled in the study during

their third trimester of pregnancy. Saliva samples were taken at three

times during two consecutive days when mothers were in their last

month of pregnancy: upon waking, 30min after waking, and

immediately before sleep. Samples were assayed for salivary cortisol

(CORT), a marker of hypothalamic-pituitary-adrenal axis activation.

Area under the curve with respect to ground was calculated to capture

an estimate of total cortisol production. Prenatally and when infants

were 4 months old, mothers completed questionnaires of depression,

stress, and anxiety. When infants were 4 months, mothers also

completed a questionnaire that assessed self-efficacy. Self-efficacy

was regressed onto cortisol, education, country, and latent factors of

maternal mental health prenatally and postnatally. The structural

model fit the data well: Net of mental health and other covariates,

CORT was negatively related to ratings of maternal self-efficacy. This

suggests physiological stress may be associated with parenting—and

confidence as a parent—over and above perceptions of stress.

Implications of these findings will be discussed.

FAILURE TO REPLICATE THE PREDICTION OF

ATTENTION PROBLEMS AT 8 YEARS FROM

MOVEMENT-GAZE COUPLING AT 3 MONTHS

S.S. Robertson

Department of Human Development, Cornell University, Ithaca, NY 14853.
ssr4@cornell.edu

Infants rapidly reduce spontaneous body movement at the beginning

of looks. For Suppressors, movement remains below baseline through

the first second; for Rebounders, it returns to baseline or above. We

recently found that 3-month-old Rebounders have more parent-

reported attention problems at 8 years (Robertson et. al, 2014),

replicating our original finding that infant movement-gaze coupling

predicts later attention problems (Friedman et. al., 2005). The current

study is a new replication attempt. Methods: At 3-months, infants

looked freely at an interesting 3-D object until looking time habituated.

Rebounders (N = 9) and Suppressors (N = 12) were identified from

analysis of their pre-habituation looks. At 8 years, parents completed a

questionnaire that included the inattention and hyperactive-impulsive

symptoms from the DSM-IV diagnostic criteria for ADHD, and the

Attention Problems and ADHD scales of the Child Behavior Check List

(CBCL). Results: Rebounders and Suppressors did not differ on any

outcomemeasure. In contrast, in the first replication study Rebounders

had more DSM-IV inattention symptoms, scored higher on the CBCL

Attention Problems scale, and more reached the DSM-IV diagnostic

threshold for ADHD (inattentive subtype). Conclusions: Among

numerous potential explanations for the failure to replicate the

prediction of childhood attention problems in the current study (e.g.,

the original and first replication studies were false positives), key

differences in the infant experiments (e.g., active visual foraging with

multiple objects in the original and first replication studies, habituation

to a single object in the current study) may be important.

[NIFA grant 1004111 to SSR]

EVIDENCE OF NMDA-INDEPENDENT ACQUISITION OF

CONTEXT MEMORY IN DEVELOPING RATS

P.A. Robinson-Drummer*; V. Long; M. E. Stanton

Psychological and Brain Sciences, University of Delaware, Newark, Delaware
19716.
probinson@psych.udel.edu

Acquisition of contextual fear requires NMDA-receptor activation in

the rodent brain. However, NMDA-independent learning has been

observed during contextual fear re-acquisition (Sanders & Fanselow,

2003; Hardt et al., 2009; Tayler et al., 2011). Infant rodents show

NMDA-independent learning even though they show no memory for

the initial conditioning (Li & Richardson, 2013; Chan, Baker &

Richardson, 2015). This suggests that fear conditioning in developing

animals produces persistent molecular changes regardless of memory

retention. The current experiment extended these findings to

adolescent rats in the context preexposure facilitation effect (CPFE),

a variant of standard contextual fear conditioning (sCFC) that requires

NMDA-receptor activity to acquire the representation of the training

context. During early adolescence (PD31), animals were or were not

exposed to a novel alternate-context (not the CPFE context). Five days

later, they underwent the CPFE protocol-context preexposure,

immediate shock training, context testing, 24 hr apart (PD36-38).

Prior to context preexposure, animals were givenMK-801, an NMDA-

receptor antagonist, or vehicle. In controls without prior alternate

context exposure MK-801 impaired the CPFE. In contrast, previous

alternate context exposure prevented this MK-801-induced learning

deficit. Subsequent studies in infant and juvenile rats could show a
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transition to NMDA-independent context acquisition similar to that

observed here or in studies of cued fear and sCFC (Li & Richardson,

2013; Chan, Baker & Richardson, 2015). Alternatively, the separation

of context learning from context-shock association during the CPFE

may cause this transition to emerge later in ontogeny. Future

experiments will assess these possibilities.

[NIH 1-R01-HD075066-01A1 to MES]

ANS FUNCTION IN NEWBORNS AND LATER

NEURODEVELOPMENTAL OUTCOMES

D.J. Rodriguez1; N.H. Brito1; N. Burtchen2; J.S. Yang3; M.M.
Myers1,3,4; W.P. Fifer1,3,4

1Division of Developmental Neuroscience, New York State Psychiatric Institute,
New York, New York, 10032. 2Department of Psychosomatic Medicine and
Psychotherapy, University of Freiburg, Freiburg, Germany 79104. 3Department of
Psychiatry, Columbia University, New York, New York, 10032. 4Department of
Pediatrics, Columbia University, New York, New York, 10032.
drodrig@nyspi.columbia.edu

Assessment of the autonomic nervous system (ANS) can provide a

window into investigations of neurodevelopmental trajectories. Such

studies can determine whether early measures of heart rate (HR) and

heart rate variability (HRV) are related to cognitive and behavioral

outcome in childhood. The current study investigates differences in

ANS measures at birth and associations with outcomes at 24–36

months. 90 newborns (35–40 weeks GA) were followed up using

parental report of developmental assessments: the BITSEA (Social

Emotional Assessment) and the PARCAR (Cognitive and Linguistic

Assessment). All ANS parameters differed as a function of GA and in

both quiet (QS) and active sleep (AS) states (p's < .03). Controlling for

HR, sex, GA, and age at the time of the newborn assessment, the

standard deviation of HR in QS and the interquartile range of HR (IQR)

were both negatively related to socio emotional problems (β = −.48,

p =.04, R2 =.14; β = −.44, p =.04, R2 =.14 respectively). IQR showed a

marginally significant positive association with language scores (β =.38

p =.06, R2 =.35). Significant positive associations were also found for

HRV in AS and later language scores (SD: β =.46, p =.008, R2 =.39; IQR:

β =.35, p =.07, R2 =.35). These results suggest that neonatal HRV may

be useful in predicting neurodevelopmental function at 2 to 3 years of

age.

[NIH Grants R37 HD032774, UL1TR001873]

NEONATAL EEG PREDICTS SOCIO-EMOTIONAL AND

BEHAVIORAL OUTCOMES IN TODDLERS

C. Rodriguez1; N.H. Brito1; A.J. Elliot2; E. Holahan1; J.S. Yang3; M.
Shairr1; W.P. Fifer1,3,4

1Division of Developmental Neuroscience, New York State Psychiatric Institute,
New York, New York, 10032. 2Center for Health Outcomes and Prevention,
Sanford Research, Sioux Falls, SD 57104. 3Department of Psychiatry, Columbia
University, New York, New York, 10032. 4Department of Pediatrics, Columbia
University, New York, New York, 10032.
cyrodri@nyspi.columbia.edu

The increased prevalence of Autism Spectrum Disorder (ASD) has

motivated researchers to find reliable early markers of developmental

disorders and delays. Past studies have shown links between higher

frequency neonatal electroencephalogram (EEG) and better memory

and language outcomes at 15 months of age. Others studies have

reported positive correlations between higher frequency EEGpower in

the frontal regions and cognitive assessments at 16 to 36 months of

age. The current study examines associations between neonatal EEG

of 207 newborns (37–40 weeks gestational age) in active sleep and

later developmental assessments at 24–36 months of age. Parental

report measures of socio-emotional development and ASD risk

(BITSEA) and cognitive and language outcomes (PARCAR) were

administered over the phone. Analyses focused on higher frequency

EEG activity (Gamma: 22–36Hz) in the frontal, temporal, and parietal

brain regions. Controlling for sex, gestational age at birth (GA), and age

at the time of assessment, significant negative associationswere found

between high frequency EEG power in the frontal polar (β = −.205,

p = .011, R2 = .07), frontal (β = −.215, p = .008, R2 =.06), and temporal

(β = −.255, p = .002,R2 = .08) brain regions andBITSEAASD risk scores.

Infants with higher EEG gamma power were more likely to have lower

risk of ASD symptoms. These results demonstrate some promising

associations between early neural biomarkers and later risk for

neurodevelopmental delays.

[Funded by NIH Grant UL1TR000040, U01 HD55155, U01

HD045935 & R37 HD032774]

INTERSENSORY REDUNDANCY AND INFANT SELECTIVE

ATTENTION TO NATIVE AND NON-NATIVE

AUDIOVISUAL SPEECH.

K.C. Roth*; A.L. Stumpe; C. Berosh; L. Dukes; E. Grimes; M. Stover;
K. Connor; E. Manning; and G.D. Reynolds.

Department of Psychology, University of Tennessee, Knoxville, TN 37996.
kelcroth@vols.utk.edu

The current study utilized eye-tracking to investigate the effects of

intersensory redundancy on infant visual attention and discrimination

of a change in affect in native and non-native audiovisual speech. The

Intersensory Redundancy Hypothesis states the synchronous and

redundant presentation of multimodal stimuli selectively recruits

infant attention to and facilitates processing of amodal stimulus

properties (Bahrick & Lickliter, 2000). Monolingual English learning

infants viewed either synchronous (redundant) or asynchronous (non-

redundant) video clips of a woman speaking in English (native speech)

or Spanish (non-native speech). Halfway through each trial, the

speaker changed affect from adult-directed speech to infant-directed

speech or vice versa. Participants completed four 1-min trials. Order of

presentation was counter-balanced. Infant scanning patterns were

measured using an EyeLink 1000 Plus. We hypothesized that

intersensory redundancy would direct infant attention to amodal

properties of speech and facilitate discrimination of a change in affect.

Specifically, we predicted infants viewing synchronous videos would
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demonstrate differential scanning based on a change in affect on both

English and Spanish trials. In contrast, we predicted infants in the

asynchronous condition would only demonstrate differential scanning

patterns based on change in affect on English trials. The findings

revealed differential scanning patterns across groups and conditions.

Infants in the synchronous condition spent a greater proportion of

each trial fixated on the mouth area, whereas infants in the

asynchronous condition spent a greater proportion of each trial

fixated on the nose area. These findings highlight the role of

intersensory redundancy in directing infant selective attention to

amodal stimulus properties.

EPIGENETIC AND BEHAVIORAL CONSEQUENCES OF

ADVERSITY IN THE CONTEXT OF CAREGIVING

T.L. Roth

Psychological and Brain Sciences, University of Delaware, Newark, DE 19716.
troth@psych.udel.edu

Epigenetic alterations have emerged as biomarkers for measuring the

impact of stress and adversity and as important mechanisms by which

such environmental factors could interact with DNA to affect physical

and mental health outcomes. We have designed a rodent model to

understand the capacity of adversity experienced in the context of

caregiving to cause epigenetic alterations in the brain and their

relevance for behavioral outcomes. This model employs resource

scarcity (i.e., insufficient nesting materials) to elicit adverse caregiving

conditions (including maltreatment) toward rat neonates. When these

animals are adult, we have observed sexually-dimorphic epigenetic

alterations throughout brain. In this talk I will highlight some of these

data as well as more recent data from our laboratory regarding the

impact of these infant experiences on adult behavior and whether

broad-scale epigenome modifiers are successful in altering brain

epigenetic patterns and behaviors associated with maltreatment.

[NIH grants 1R01HD087509-01 and 1P20GM103653 to TLR]

THE DEVELOPING FRONTAL-PARIETAL NETWORK:

SPATIAL IMITATION PERFORMANCE PREDICTS

ACTIVATION IN YOUNG CHILDREN

S.N. Rusnak1; A. Medvedev2; F. Subiaul3,4; and R. Barr1

1Department of Psychology, Georgetown University, Washington, DC, 20057.
2Department of Neurology, Georgetown University, Washington, DC, 20057.
3Department of Speech & Hearing Science, The George Washington University,
Washington, DC, 20052. 4Department of Anthropology, The George Washington
University, Washington, DC, 20052.
snr30@georgetown.edu

The neural signature of visuo-spatial working memory (VSWM), the

short-term ability to retain and manipulate information, is well

characterized in school-aged children and adults by frontal-parietal

activation that strengthens with development and memory load

(Moriguchi & Hiraki, 2013). Due to the technical difficulties associated

with studying young children using fMRI, knowledge of the neural

basis of VSWM in preschoolers is limited. Functional near infrared

spectroscopy (fNIRS) may be a suitable alternative. Due to a lack of

standardization of VSWM measurement in fNIRS studies, prior

findings have been mixed (Buss et al., 2014; Moriguchi & Hiraki,

2013). In the present study, we collected fNIRS data from 5- to 8-year-

olds during two multi-step spatial imitation tasks: one well-established

(Subiaul et al., 2015, 2014) and one novel. An experimenter

demonstrated a sequence of actions and then the child was tested.

We hypothesized that these tasks would activate fronto-parietal

networks during the test phase due to the demands of holding multiple

steps in mind. Memory load was manipulated by length of sequence (2

to five steps), with all children performing at ceiling across loads. Both

younger and older children exhibited frontal-parietal activation during

the test phase of each task. However, for high relative to low load

younger children showed only parietal activation, while older children

exhibited the canonical frontal-parietal activation. Data collectionwith

3- to 8-year-olds is ongoing. Understanding the neural mechanisms

underlying the development of imitation and load-dependent VSWM

in very young children has important implications for our understand-

ing of the science of learning.

[The Television Academy Foundation's Mister Rogers Memorial

Scholarship to SNR]

ASSOCIATION BETWEEN 5-HTTLPR AND BEHAVIORAL

APPROACH SENSITIVITY (BAS)

A. Saito1; H. Tada2

1Tsurumi Junior College, Yokohama, 230–8501. 2Toho University School of
Medicine, Ota-ku, 143–0015.
saito-a@tsurumi-u.ac.jp

The aim of the study was to examine the association between EEG

frontal asymmetry/5-HTTLPR polymorphism and BIS/BAS sensitivity.

Thirty-five Japanese participants (20 girls) aged between 8 and

16 years old who lived in Tokyo joined in the study. EEGwasmeasured

during Wisconsin Card Sorting Test. Saliva was collected by Oragene

(DNA genotek). 5-HTTLPR polymorphism and RS25531 SNP were

analyzed by the capillary sequencing method. Behavioral inhibitory/

approach sensitivity was measured with BIS/BAS questionnaire

(Carver and White,1994) . The FFT analysis extracted Fp1/Fp2 alpha

value (8-13 Hz, μV2) from EEG data. 5-HTTLPR was in Hardy-

Weinberg equation (p < .05). RS25531 SNP G allele with 5-HTTLPR

long allele (16-repeats, L) as well as short allele (14-repeats, S) was

regarded to reduce 5-HTTLPR transcriptional efficacy and designated

as LG.We combined genotype of S/S and S/LG into S/S. There was no

L/L. Generalized estimating equations revealed that 5-HTTLPR

genotype associated with BAS Drive score (p=.000), but neither 5-

HTTLPR genotype nor EEG frontal alpha asymmetry associated with

BIS. Means of BAS Drive scores for S/S and S/L were 2.50(n22, sd .81)

and 1.71(n13, sd .48) respectively. Our result did not confirm

preceding 5-HTTLPR/EEG nor 5-HTTLPR/BIS researches. The study
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was approved by the ethical review board of the first author's college.

Written informed consent was obtained from all mothers and

participants who were over 15 years old and written informed assent

from participants under 15 years old.

DIFFERENCES BETWEEN JUVENILE AND ADULT FEAR

MEMORY CAPABILITIES: THE ROLE OF IP3/MAP KINASE

ACTIVATION AND TRAFFICKING OF GLUA2 INTO

MATURE SPINES

S.D. Sanay1-3,*; R.M. Zanca4,5; H.N. Shair1,2; P. A. Serrano4,5

1Division of Developmental Neuroscience, New York State Psychiatric Institute.
2Department of Psychiatry, College of Physicians and Surgeons, Columbia
University, New York, New York, 10032. 3Department of Clinical Research,
Graduate School of Biomedical Science, Icahn School of Medicine at Mount Sinai,
New York, New York, 10029. 4Department of Psychology, Hunter College, New
York, NY, 10065. 5The Graduate Center of CUNY, New York, NY, 10016.
sanaysh@nyspi.columbia.edu

It is well known that young organisms do not maintain memories as

long as adults, but the mechanisms for this ontogenetic difference are

unknown. Here we demonstrate that 1h pedestal stress produces a

long-lasting behavioral change in adult rodents indicative of fear

memory. Sprague Dawley rats were assigned to either pedestal stress

(1h) or no stress control. All animals were placed in an open field at the

base of a 6 × 6 sq. inch pedestal (4 ft high). Both groups were allowed

an initial 5 min exploration of the novel environment before control

subjects were placed back in their home cages, while the stress animals

were placed on the pedestal for 1h. There were no differences

between groups for any of the measurements: exploration (s), freezing

(s), or number of rears (p>0.05), during initial exposure. For the 1d re-

exposure test, the stress group shows a significant reduction in both

number of rears, and exploration time, along with a significant increase

in freezing time, compared to the controls. For the 7d re-exposure, the

stress group shows a significant decrease in exploration time and a

significant increase in freezing time. Juvenile animals are currently

undergoing testing. We predict that in adults there will be increased

expression of hippocampal mushroom spines that contain a significant

increase in AMPA − GluA2 subunit expression providing insight into

the ontogenetic differences in fear memory consolidation.

[NIMH grant R21 MH109779 to P.A.S and H.N.S]

PRENATAL SOCIAL SUPPORT, ACCULTURATIVE STRESS,

HAIR CORTISOL, AND MATERNAL MENTAL HEALTH

SYMPTOMS IN MEXICAN-AMERICAN WOMEN

D. Sanchez1,* and K. D’anna-Hernandez2

1Psychology, California State University San Marcos, San Marcos, CA 92096.
sanch210@cougars.csusm.edu

Mexican-American women report high levels of prenatal anxiety and

depression, which contribute to adverse maternal outcomes,

including changes in the hypothalamic pituitary adrenal (HPA) axis.

Mexican-American women experience high levels of psychosocial

stressors that contribute to mental health symptoms, including those

associated with cultural adaptation, such as acculturative stress.

Home country contact may be contributing to acculturative stress,

such that the clash between cultures is more constant, however it

may also provide social support. Social support has been shown to

buffer the adverse effects of maternal mental health, but the role of

social support plays in the relationship between acculturative stress,

cortisol, and maternal mental health systems in Mexican-American

women is not known. It was hypothesized that high levels of contact

with Mexico would be associated with stress and mental health

symptoms. Mexican-American pregnant women (n = 104) were

recruited and administered acculturative stress, anxiety, depression,

and social support surveys throughout pregnancy as well as contact

with Mexico. Hair cortisol was analyzed every trimester. High

perceived social support was associated with elevated maternal hair

cortisol early in pregnancy (R2 = 0.201, B = −.410, p < .003), but not

acculturative stress. Elevated maternal hair cortisol was also

marginally associated with elevated depressive symptoms late in

pregnancy (R2 = .041, B = 1.252, p = .070) and high acculturative

stress postpartum (R2 = .055, B = 3.631; p = .076). Moderation

analyses showed that low social support and less contact with

Mexico was associated with increase depressive and anxiety

symptoms during pregnancy. Maternal prenatal physiology is

associated with sociocultural factors with consequences for mater-

nal mental health in Mexican-American women.

[NIMH R15 AREA award 1R15MH099498-01A1 to KDH]

THE DEVELOPMENT OF A NOVEL IMITATION

GENERALIZATION TASK TO MEASURE COGNITIVE

FLEXIBILITY IN THREE-YEAR-OLDS

T. Sawaf; J. Rocha Hidalgo; O. Blanchfield; M. Lui; N. Strautman; R.
Barr

Department of Psychology, Georgetown University, Washington, DC, 20008.
rfb5@georgetown.edu

Cognitive flexibility is defined as the ability to shift information

across cues and update this information to new learning situations

(Carroll, Blakey, & Fitzgibbon, 2016). The goal of the current study

is to develop a new cognitive flexibility task for 3-year-olds, called

the “Robots,” task for measuring imitation generalization, which is

the ability to apply learned information to novel stimuli that are

similar in function but differ in shape and color. A 2-, 3-, 4- and 5-

step sequence was developed. Performance of the target actions

was assessed during baseline and test phases, which were then

totaled to form both a composite baseline and composite test

score. Data from 27 3-year-olds showed a significantly higher total

composite score in the test phase (after demonstration) than in the

baseline phase of the Robots task. Additionally, the frequency of

performing one target action after another in order, called a “pair,”

was significantly higher in the test phase than chance for each

2017 ABSTRACTS | S61



multi-step sequence. These results indicate that the Robots task is

an appropriate measure of imitation generalization in this age

group. Prior research with infants has demonstrated that bilingual

infants show greater memory generalization (e.g., Brito & Barr,

2012, 2014). We are currently testing monolingual and bilingual

children to assess whether there continues to be a difference in

memory generalization in 3-year-olds as well. There are few

imitation tasks for 3-year-olds, and this new task has the potential

to test the consequences of bilingualism on cognitive flexibility

development.

[Supported by Grant. NSF BCS-1551719. From memory flexibility to

cognitive flexibility: Examining precursors to bilingual advantages

during early childhood to Barr]

EFFECTS OF CORTICOSTERONE ADMINISTRATION ON

CONTEXTUAL FEAR CONDITIONING USING PERI-

ORBITAL SHOCK

A.E. Schmidt1; M.N. Milhem2; N.A. Koraym1; M.B. Hennessy1; D.I.
Claflin1

Departments of Psychology1 and Biomedical Engineering2; Wright State Univer-
sity, Dayton, OH 45435.
dragana.claflin@wright.edu

Past studies from our lab have shown that corticosterone (CORT)

can impair or facilitate hippocampal-dependent learning in young

rats using trace eye-blink conditioning, depending on the method of

administration. Here we use an alternative hippocampal-dependent

paradigm, contextual fear conditioning, to replicate these findings.

Corticosterone was administered by either osmotic mini-pump or

injection. Starting on Day 15, rats either underwent surgery to have

a 3-day osmotic mini-pump implanted at the nape of the neck or

received injections at 9am and 5pm for 3 days. For each

administration method there was a CORT group and a vehicle

control group (PEG for mini-pumps, sesame oil for injections). On

Day 23, rats underwent surgery to implant the bipolar stimulating

electrode for the periorbital shock and context fear conditioning

began on Day 25. Rats were placed into the conditioning chamber

and observed for 3 min each day before receiving one 1.5 mA 100-

ms shock. Observations were made for 6 days with no shock delivery

on the final day. Corticosterone impaired contextual fear condition-

ing, whether administered by mini-pump or by injection. Lower levels

of freezing were observed in both corticosterone groups (25% mini-

pump, 30% injection) relative to vehicle control groups (55% both).

These data indicate that early-life stress and elevation of cortico-

sterone results in learning deficits using contextual fear conditioning.

Differences in neural substrates between contextual fear and eye-

blink conditioning may explain the different pattern of results seen

here for mini-pump versus injection administration of corti-

costerone.

[NIH/ NIGMS, R25GM090122, IMSB BioSTAR and the Department of

Psychology, Wright State University]

PARENTING PLAY: DOES RESTRICTIVE CHILDREARING

AFFECT INFANT PLAY WITH OBJECTS?

J.L. Schneider1; Y.A. Kuchirko2; L.B. Karasik1; C.S. Tamis-LeMonda2;
K.E. Adolph3

1Department of Psychology, College of Staten Island, City University of New York,
Staten Island, NY 10314. 2Department of Applied Psychology, New York
University, New York, NY 10003. 3Department of Psychology, College of Staten
Island, City University of New York, Staten Island, NY 10314.
josh.schneider@nyu.edu

In Western cultures, objects are abundant and varied. Parents

constantly offer toys, scaled to infants’ interests and abilities, thereby

offering opportunities for object engagement. Over the first two years,

infants showadvances in object play from visual inspection to symbolic

engagements, discovering possible actions on objects. Here, we

examined visual-manual exploration in 8- to 24-month-olds in

Tajikistan, who have been reared in a “gahvora” cradle from birth.

The gahvora constrains infants’ posture, limbs, and visual input—

infants spent M = 11.00 hours/day in the cradle (range from 0 to 21

hours)—and may influence how infants explore objects. We observed

97 infantswith a novel “busy cube” toy for 2 min and examined amount

of exploration and interest in the object, simple actions on the object

(e.g., mouthing, banging), and discovery of elements of the object and

adapting their actions (e.g., using fingers to push bead along spiral

path). Results show a developmental trajectory—adapted actions

increased over age. Simple actions decreased slightly but remained

high in older infants. Infants (n = 75) were video-recorded during

spontaneous activities forM = 43.50min when out of the gahvora.We

are coding infants’ spontaneous interactions with objects found in

their environment to examine whether infants’ everyday experiences

with objects affect their exploration in the object task. We will also

consider whether daily cradling hours relate to infants’ spontaneous

object exploration and in turn affect their behaviors in the object task.

These findings highlight cultural influences on infants’ everyday

experiences and subsequent effects on infant development.

[NSF DLS 1528831 to LBK, CTL, & KEA; NSF DLS 1349044 to LBK,

CTL, & KEA]

FATHERHOOD ALTERS GENE EXPRESSION WITHIN THE

MPOA

A.M.H. Seelke1; J.M. Bond1; D Stolzenberg1; M Rhemtulla1; K.L.
Bales1,2

1Department of Psychology, University of California − Davis, Davis, CA 95616.
2California National Primate Research Center, University of California − Davis,
Davis, CA 95616.
amseelke@ucdavis.edu

Parental care, and especially maternal care, is a common behavioral

characteristic of mammals. Female parenting is obligate because

mammalian offspring need to nurse, but fathering behavior among

mammals is rare. Only 3–5% of mammalian species exhibit biparental

care. A great deal is known about the neural and hormonal mechanisms

underlying maternal behavior, but the mechanisms of fathering
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behavior are less clear. Here we attempt to identify new targets

involved in the regulation of fathering behavior using RNA sequencing.

Subjects were male prairie voles that experienced one of three social

conditions: virgin males, pair bonded males, and males with fathering

experience. Tissue punches were taken from the medial preoptic area

(MPOA) and RNA was extracted. The RNA was sequenced, and

sequenceswere compared between groups to identify genes thatwere

differentially expressed in fathers. The top500 differentially expressed

genes from each comparison (Virgin vs Paired, Virgin vs Fathers, and

Paired vs Fathers) were evaluated using the Gene Ontology

enrichment analysis. Further analysis entailed the use of Kegg

Pathways to reveal metabolic pathways associated with specific

differentially expressed genes. Using these tools, we identified 23

genes within the MPOA that are differentially expressed in voles with

fathering experience, including Adora2a, Chrm1, Gabrd, Grin2a and

Grin2b, and Kcnj2 and Kcnj4. These genes are involved in a variety of

processes ranging from immune function and metabolism to learning

and memory and the remodeling of dendritic spines. The identification

of these genes will lead to novel insights into the biological basis of

fathering behavior.

THE IMPACT OF PHTHLATE EXPOSURE DURING THE

PERINATAL PERIOD ON THE NUMBER OF SYNAPSES IN

THE MEDIAL PREFRONTAL CORTEX

E.P. Sellinger1,*; D.G. Kougias1; J.M. Juraska1,2

1Program in Neuroscience, University of Illinois at Urbana-Champaign, Cham-
paign, Illinois 61820. 2Department of Psychology, University of Illinois at Urbana-
Champaign, Champaign, Illinois 61820.
ellenps2@illinois.edu

The perinatal period is both a critical time for brain development and a

time when the brain is especially prone to environmental insult. One

such environmental concern is exposure to phthalates, a class of

endocrine-disrupting chemicals used as plasticizers, solvents, and

emulsifiers in a variety of products that are known to readily cross the

placenta and can be passed to offspring though lactation. Previously,

we have shown perinatal phthalate exposure in rats can lead to sex-

specific behavioral and cognitive changes in adolescence and

adulthood that rely on the medial prefrontal cortex (mPFC). Due to

these behavioral findings, in this study we examine the effect of

perinatal phthalate exposure on the number of synapses in the adult

mPFC. Dams were dosed orally with an environmentally relevant

phthalate mixture composed of 35.35% DEP, 21.12% DEHP, 15.12%

DiNP, 15.10% DBP, 8.16% DiBP, and 5.15% BBP at 0, 200, or

1000 µg/kg/day. Pups were sacrificed in adulthood and their brains

harvested. Immunohistochemistry was performed on coronal slices of

the mPFC for synaptophysin, a presynaptic vesicle marker, and then

stereologically analyzed. Our preliminary results indicate that increas-

ing phthalate exposure generally decreases synaptic density, particu-

larly in layer V/VI, in both sexes. However, the addition of mPFC

volume measurements will allow for the calculation of total synapse

number in themPFC,whichwill provide amore complete picture of the

lasting impact of perinatal phthalate exposure on mPFC synaptic

development.

[NIHgrant P01ES002848-Project 3 to JMJ; EPAgrantUSEPA83543401

Project 3 to JMJ; DKG supported by NIH grant T32 ES007326]

THE EFFECTS OF POSTNATAL CLOMIPRAMINE ON THE

DEVELOPMENT OF OBSESSIVE COMPULSIVE DISORDER:

A TWO-GENERATIONAL EPIGENETIC MODEL IN

LABORATORY RATS

N.H. Shah1; A. Crossman1; H. Cabuhay1; C.M. Ragan1,2

1Psychology Department and Neuroscience Program, Colgate University, Hamil-
ton, NY 13346. 2Psychology Department, Purdue University Northwest, Westville,
IN 46391.
christina.ragan@gmail.com

Obsessive Compulsive Disorder (OCD) affects approximately 2% of

adult Americans and involves repetitive, intrusive thoughts–obses-

sions–that lead to repetitive and ritualistic behaviors–compulsions.

The postpartum period shows increased vulnerability to anxiety

disorders including OCD. Anxiety disorders can be transferred to

offspring through epigenetic effects, mediated by suboptimal maternal

care. Clomipramine, a tricyclic antidepressant that targets serotonin

and norepinephrine transporters, is normally used to treat adult OCD.

However, exposure during the postnatal period can induce OCD in

adulthood inmale rats.We examined the effects of postnatal exposure

to clomipramine on the development of OCD-like behavior in dams

and their offspring. During postnatal days (PND) 9–16, females were

treated with either saline or 15mg/kg clomipramine. Around PND 90,

females were mated and maternal behavior was observed during

postpartum days (PPD) 1–6. On PPD 7, females were tested on the

hole board to observe OCD-like behavior. Offspring were tested on

the hole board on PND 30 and 90. During PPD 3–4, we observed that

postnatal clomipramine-treated dams engaged inmore passive nursing

compared to postnatal saline-treated dams. In addition, postnatal

clomipramine-treated dams made more hole pokes compared to

postnatal saline-treated dams. We also found an epigenetic effect of

clomipramine treatment, with peri-adolescent offspring of clomipra-

mine-treated females making more hole pokes compared to offspring

of saline-treated females.We are currently investigating themolecular

mechanisms behind clomipramine-induced epigenetic effects. These

findings help to elucidate how development of OCD in offspring may

be an indirect effect of early maternal exposure to clomipramine.

GENES, ENVIRONMENT, AND EARLY LIFE STRESS: LIFE

SPAN EFFECTS

H.N. Shair1,3; A.J. Feifel3; C. Schmauss2,3

1Division of Developmental Neuroscience, New York State Psychiatric Institute,
New York, NY 10032. 2Division of Molecular Therapeutics, New York State
Psychiatric Institute, New York, NY 10032. 3Department of Psychiatry, Columbia
University, New York, NY 10032.
shairha@nyspi.columbia.edu
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In the mouse, a powerful paradigm of early life stress, infant maternal

separation (IMS), can trigger emotional and cognitive dysfunctions in

adulthood similar to those found in humans with a history of childhood

adversity. The magnitude of IMS effects differs among diverse inbred

strains suggesting an interaction between the genetic background of

pups and the maternal care they received. Here we investigated this

interaction with studies on reciprocal F1 hybrid mice of the stress-

susceptible Balb/c and the resilient C57Bl/6 strains that were either

raised by Balb/c mothers (low maternal care) or by C57Bl/6 mothers

(higher maternal care) with or without IMS exposure. The ultrasonic

vocalization response to isolationwas recorded from infantF1pups, and

their emotional, executive cognitive, and epigenetic phenotypes were

assessed in adulthood. These studies showed that, regardless of the

maternal care received, the emotional phenotype of F1 hybrids was not

significantly affected by IMS exposure. However, F1 pups raised by

Balb/c (butnotC57Bl/6)mothersduring IMSexposureexhibit deficits in

working memory and attention-set-shifting in adulthood. They also

exhibit reduced histone deacetylase 1 levels at promotors of brain-

derived neurotrophic factor and early growth response 1 genes, and

abnormally high induction of expression of these genes during cognitive

testing. Since one of affected genes was previously shown to associate

with the Balb/c and the other with the C57Bl/6 genetic background,

these findings indicate that both parental alleles interact with the

maternal environment to modulate the cognitive and epigenetic

phenotypes of F1 mice exposed to the IMS.

[Supported by the NIMH MH099251 (CS) and the New York State

Office of Mental Health (HNS and CS)]

A LACK OF A SEX DIFFERENCE IN CELL PROLIFERATION

IN THE DENTATE GYRUS OF THE DORSAL AND

VENTRAL HIPPOCAMPAL FORMATION IN MALE AND

FEMALE MICE

A. Shome*; S. Weinstein; S. Lee; R.D. Romeo

Department of Psychology and Neuroscience and Behavior Program, Barnard
College of Columbia University, New York, NY 10027.
as4740@barnard.edu

There are sex differences in the frequency and manifestation of many

neuropsychological dysfunctions, yet the neurobiological mechanisms

for these differences remain unclear. Changes in the hippocampal

formation are implicated in some of these dysfunctions, such as

depression and Alzheimer's disease. The dentate gyrus of the

hippocampal formation displays cellular proliferation throughout the

lifespan, and disruption of this process may be a neural substrate for

these dysfunctions. Moreover, the proliferative rate and survival of

newly born cells in the dentate gyrus are different between males and

females of many species. Previous work in adult mice, however, has

shown that cell proliferation in the dentate is similar in males and

females, yet these studies only focused on the dorsal aspect of the

hippocampal formation. Given the role of the ventral hippocampal

formation in emotional behaviors and stress reactivity, factors that

display sex differences, we quantified the number of proliferating cells

in both the dorsal and ventral dentate of male and female C57BL/6

mice. Using Ki-67 immunohistochemistry, we found no sex differences

in the number of proliferating cells in either the dorsal or ventral

dentate. Furthermore, we found no correlation between uterine

weight, an index of circulating estradiol, and cell proliferation in

females. These data compliment and extend the previous studies

showing a lack of sex differences in cellular proliferation in the dentate

gyrus of mice. Future studies could establish the phenotype of these

newly born cells and assess their potential contribution to the

differential neuropsychological vulnerabilities observed in males and

females.

MAKING SENSE OF ANTISENSE: TRANSLATING

COMPLEX IDEAS INTO SIMPLE TERMS

A.K. Short*

University of California Irvine, Irvine, CA 92697.
short.annabel@gmail.com

Scientific researchers are fluent in an advanced language and are able

to communicate complex ideas and processes. Understanding these

terms comes from many years of education and work, and scientists

are often surrounded by people who share the same experience.

However, the ability to translate complicated concepts into clear

language is a key research skill. Not only does it allow the sharing of

research with non-specialists, such as politicians, students, or the

public; being able to clearly explain complex science can help foster

connections across other scientific fields. Science communication is

becoming increasingly important, particularly when addressing a wider

public audience, who now have unprecedented access to the scientific

literature. While this increased access has many positive implications,

it also raises serious issues, such as themisinterpretation of pre-clinical

studies, as well as the overstating of pre-clinical research in attention

grabbing headlines favoured bymainstreammedia.Wewill discuss the

issues that currently face science, and how we can best translate

complex ideas into simple terms, without loss of the scientificmessage.

PUBERTAL- AND SEX-DEPENDENT CHANGES IN CELL

PROLIFERATION IN THE DENTATE GYRUS OF RATS

A. Siddiqui* and R.D. Romeo

Department of Psychology and Neuroscience and Behavior Program, Barnard
College of Columbia University, New York, NY 10027.
as4634@barnard.edu

Pubertal development is associated with many changes in the structure

and function of the central nervous system, including significant

decreases in the rate of cellular proliferation in the dentate gyrus of the

hippocampal formation. These studies examining pubertal-related

changes in hippocampal cellular proliferation have largely focused on

male rats. In adulthood, sexdifferences in cell proliferationarepresent in
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this species, but the influence of sex on pubertal changes in this

parameter are unknown. Thus, we examined cellular proliferation, as

measured by Ki-67 immunohistochemistry, in the dentate gyrus in the

dorsal hippocampal formation in pre-pubertal (30d), mid-pubertal (45d)

and post-pubertal (70d) male and female rats. We found significant

pubertal decreases in the number of Ki-67-positive cells in both males

and females, but this decrease was significantly greater in males than

females. This sex difference is driven by the significant difference in the

number of Ki-67-positive cells between the 30d-oldmales and females,

with males showing significantly higher levels of cellular proliferation

compared to females. These data show both pubertal- and sex-

dependent changes in hippocampal cellular proliferation in rats. Given

the widespread influence of hippocampal cellular proliferation on

neurobehavioral functions and dysfunctions, future studies will need to

address the implications of these differences. Moreover, additional

studies are being conducted to assess if these differences are specific to

the hippocampus or if they occur in other proliferative zones of the

brain, such as the subventricular zone.

THE AMYGDALA AS A BIOLOGICAL LINK BETWEEN

ADVERSITY AND ANXIETY

J.A. Silvers1; B. Goff1; L.J. Gabard-Durnam2; D.G. Gee3; D.S. Fareri4;
C. Caldera1; N. Tottenham5

1Department of Psychology, University of California-Los Angeles, Los Angeles, CA
90095. 2Division of Developmental Medicine, Harvard University, Boston,
Massachusetts 02115. 3Department of Psychology, Yale University, New Haven,
CT 06520. 4Gordon F. Derner Institute of Advanced Psychological Studies,
Adelphi University, Garden City, NY 11530. 5Department of Psychology, Colum-
bia University, New York, NY 10027.
silvers@ucla.edu

Early adversity is commonly associated with alterations of amygdala

circuitry and increased anxiety. While many theoretical and clinical

accounts of early adversity suggest that it increases vigilance to

threatening stimuli, the present study tested whether heightened

anxiety and amygdala reactivity associated with early adversity

enhanced goal-directed attention for threatening stimuli. Showing

this association would provide support that these adversity-induced

alterations are developmental adaptations of the individual. 34 children

andadolescentswhoexperiencedearly adversity in the formofprevious

institutionalization (PI) (26 female, mean age = 13.49 years) and a

comparison group of 33 children and adolescents who were reared by

their biological parents since birth (16 female, mean age = 13.40 years)

underwent fMRI scanning while completing a visual search task that

involved quickly locating a negative (fearful face) or positive target

(happy face) in an array of neutral distractor stimuli (neutral faces).

Across both groups, individual differences in vigilant behavior were

positively associated with amygdala responses for negative versus

positive stimuli. However, a moderation analysis revealed that the

degree to which amygdala responses were greater for negative versus

positive stimuli was associated with greater anxiety symptomology for

PI youth, but not comparison youth. Together, these findings suggest

that institutional care strengthens linkagesbetween amygdala reactivity

and anxiety, perhaps serving to enhance goal-directed attention.

TESTING THE AROUSAL HYPOTHESIS OF NEONATAL

IMITATION IN INFANT RHESUS MACAQUES (MACACA

MULATTA)

E.A. Simpson1; E.J. Pedersen1; A. Paukner2

1Department of Psychology, University of Miami, Coral Gables, Florida 33146.
2Eunice Kennedy Shriver National Institute of Child Health and Human Develop-
ment, National Institutes of Health, Poolesville, Maryland 20842.
simpsone@miami.edu

Neonatal imitation is thematching of (often facial) gestures by newborn

infants. Some studies suggest that performance of facial gestures is due

to general arousal, which may produce false positives on neonatal

imitation assessments. Here we examine whether facial gesturing and

arousal are associated in newborn infant rhesus macaques. We tested

152 infants in a neonatal imitation paradigm, tested in three conditions,

everyotherday in the firstweekof life.Weanalyzed infants’ lipsmacking

gestures—rapid opening and closing of themouth—aswell as their yawn

responses, which is a measure of arousal. Arousal increased throughout

the assessment, and arousal and lipsmacking gestures were associated

with each other, yetwe foundnoevidence suggesting that arousal on its

own could explain the condition-specific increase in lipsmacking

gestures when infants viewed a lipsmacking model. Thus, we found

no support for the arousal hypothesis of neonatal imitation.We discuss

optimal testing conditions to minimize potentially confounding effects

of arousal on measurements of neonatal imitation.

[Funding: NSF CAREER Award 1653737 to EAS; Intramural

Program, NICHD, NIH]

DOES LOCATION MATTER? AN INVESTIGATION OF

ATTENTIONAL BIAS TO AFFECTIVE FACIAL

EXPRESSIONS IN INFANCY

R.N. Sims; J.L. Burris; S.M. Rivera

Department of Psychology, University of California, Davis, CA 95616.
rnsims@ucdavis.edu

Although previous research indicates that infants take longer to

disengage from fearful faces compared to happy faces in the presence

of non-face peripherally-located stimuli (Peltola, Leppänen, Palokan-

gas, & Hietanen, 2008), no research has explored disengagement from

centrally-located facial targets in the presence of peripherally-located

facial targets. Therefore, it is unclear if infantswouldmaintain a bias for

centrally-located fearful faces if the peripherallylocated target was

also of a similar affective valence. The current study uses an Overlap

eye tracking task to investigate the role of peripherally-located

emotional stimuli in facilitating disengagement from centrally-located

emotional stimuli. Twenty-eight 5- to 24-month-olds were shown

trials in which a fearful, angry, happy, or neutral face was displayed in

the center of themonitor for 500ms, followed by the onset of a fearful,

angry, happy, or neutral face in the periphery for 1500ms. Preliminary

data analysis indicates amain effect of central emotion (F(3, 20) = 3.79,

p < .03, hr2 =.36) and no main effect of peripheral emotion (F(3,
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20) =.72, p =.55, hr2 =.10). This suggests that the emotion of the

centrally-located face, not the peripherallylocated face, is most

influential in facilitating disengagement from the centrally-located

face. Data collection is ongoing, and future analyseswill investigate the

average number of latencies to each emotional expression (by

location), the average duration of first fixation to each emotional

expression (by location), as well as potential links between infant

temperament and fixation patterns.

[NIH grant 1 R01 HD056031 to SR]

FNIRS IN TODDLERS: NEURAL DIFFERENTIATION OF

COMMUNICATIVE CUES AND RELATION TO FUTURE

LANGUAGE ABILITIES

E. Smith1,2; A. Thurm3; A. Gandjbakhche2; E. Redcay1

1Human Development and Quantitative Methodology, University of Maryland,
College Park, MD, 20740. 2Section on Functional and Analytical Biophotonics,
National Institute of Child Health and Human Development, Bethesda, MD
20892. 3Pediatrics and Developmental Neuroscience Branch, National Institute of
Mental Health, Bethesda, MD 20892.
esmith23@umd.edu

Functional Near Infrared Spectroscopy (FNIRs) is a comfortable, motion-

tolerant neuroimaging technique that can be used to assess brain activity

on the surface of the cortex. Here, we use fNIRS to assess neural

differentiation of communicative stimuli in toddlers (ages 2 and 3 years),

ages where neural representations of communicative development have

been difficult to measure previously. fNIRS was measured in 30 children

across the frontal regionswhile they observed gesture and speech stimuli

that were either communicative or noncommunicative. Three and two-

year olds both differentiated whether stimuli were communicative

(including gestures and words) via activity in the left lateral frontal region

(forwords, t = 3.1, p< .01; for gestures t = −2.5, p< .05). Activity in the left

lateral frontal region also discriminated between meaningful speech and

gestures across both 2 and 3 year olds (t = 2.4, p < .05). However, two and

three year olds differed in their neural differentiation of stimuli in the right

medial frontal regions(for communicativevs. noncommunicativegestures,

t = −2.5, p < .05; for gestures vs speech t = −2.2, p< .05). Finally, in a

sampleof15 twoyearolds, includingboth thosewith typical development

and languagedelays, neuraldifferentiationof communicativestimuli in the

right lateral frontal region predicted expressive language outcomes at age

3, asmeasuredwith theMullen Scales of Early Learning. Specifically, after

accounting for variance related toMullenperformance at age2, increased

neural activation for words compared to nonwords, noncommunicative

versus communicative gestures, and communicative speech versus

gestures at age 2 predicted better expressive language at age 3. These

results are discussed in the context of the underlying mechanisms of

toddler speech development and use of fNIRS in prediction of language

outcomes, including delay.

[Thestudywassupportedbythe IntramuralResearchProgramofNational

Institute ofMental Health and Eunice Kennedy Shriver National Institute

of Child Health and Human Development and was completed as part of

protocol 11-M-0144, NCT01339767 under ZIAMH002868.]

QUANTITY AND PATTERNING OF REM-SLEEP

TWITCHES ACROSS THE FIRST POSTNATAL YEAR

G. Sokoloff1,2; M.E. Tobias1; M.S. Blumberg1,2,3,4

1Department of Psychological and Brain Sciences, 2DeLTA Center, 3Biology
Department, 4Iowa Neuroscience Institute, The University of Iowa, Iowa City,
Iowa 52242.
greta-sokoloff@uiowa.edu

Human newborns spend 16 hr each day asleep, with half of that time

spent in REM (or active) sleep. Noting that the proportion of REM to non-

REM sleep decreases over development, it was hypothesized that REM

sleep contributes to early brain development. Consistent with this

hypothesis, we have shown in infant rats that sensory feedback arising

from twitching activates sensorimotor structures throughout the brain. In

contrast, activity is suppressed in these same structures when the rat is

awake and vigorously moving its limbs. These findings suggest that

twitches provide the developing infantwith unique information about the

functional features of its continuously growing body. Although sleep has

been studied extensively in human infants, the quantity and patterning of

twitching have never been directly assessed. Therefore, we recorded and

analyzed daytime sleep in normally developing, full-term human infants

from2weeks to 12months of age. Infants twitched at steady rates across

the first postnatal year, averaging approximately 6 limb twitches per

minute of REM sleep. Interestingly, the patterning of twitching changes

with age. For example, twitches of the head predominate at birth and

decline in relative frequency over the first three postnatal months; in

contrast, around the same time, twitchesof thehandsand fingers increase

in relative frequency. Overall, this initial study lays a foundation for

investigating of the roles that sleep and sleep-related twitching play in the

development of the sensorimotor system.

[This work was supported by a Grand Challenges Exploration Grant

from the Bill & Melinda Gates Foundation awarded to M.S.B.]

RELATION OF EMOTION REGULATION TO NEURAL

INDICES OF INHIBITORY CONTROL IN EARLY

CHILDHOOD

A. St. John*; B. Oztahtaci; A. Tarullo

Department of Psychological and Brain Sciences, Boston University, Boston, MA.
02215.
astjohn@bu.edu

Emotion regulationpredicts children's academic success; however, early

cognitive skills that facilitate emotion regulation have not been fully

explored (Hudson & Jacques, 2014). An emotion regulation strategy

called suppression requires inhibiting theexpressionofemotion. Indeed,

inhibitory control assessed with behavioral measures has been related

to emotion regulation in children (Carlson & Wang, 2007; Liew et al.,

2004). However, the neural bases of emotion regulation in early

childhood are notwell understood. This study explored contributions of

both behavioral and neural inhibitory control to emotion regulation in

4.5–5.5 year old children (N = 97). Inhibitory control was measured
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using a go/no-go game, where children pressed a button for every

animal except orangutans. Accuracy on no-go trials indexed behavioral

inhibitory control. Mean amplitudes of the P300 ERP component were

computed for midline parietal electrodes for correct no-go trials. The

P300 is thought to index neural inhibition processes (Lewis et al., 2006).

Emotion regulation was assessed using parent-ratings on the Emotion

Regulation Checklist (Shields & Cicchetti, 1997). Behavioral inhibitory

controlwasunrelated toemotion regulation.However, therewasamain

effect of emotion regulation on P300 amplitudes using a repeated-

measures ANOVAwith electrode location as a within-subjects factor, F

(1, 48) = 4.40, p = .041. The effect was such that better emotion

regulation related to larger P300 amplitudes, indexing better inhibition.

Results suggest that the neural circuitry of inhibitory control may

support the development of emotion regulation, though longitudinal

research is needed to understand potential bi-directional relations

between these constructs.

ARE REWARD PROCESSES CAUSALLY INVOLVED IN THE

PATHOGENESIS OF DEPRESSION

A. Stringaris

Emotion and Development Branch, Intramural Research Program, National
Institute of Mental Health, Bethesda, MD 20814.
argyris.stringaris@nih.gov

Reward processing has been proposed as a plausible candidate

mechanism for depression and as an attractive treatment target. In this

talk I assess the involvement of reward processing in the aetiology of

depression that can also be applied to other candidate mechanisms. I

present evidence from our own research encompassing task-based

and resting-state neuroimaging using longitudinal studies and

pharmacological interventions. I embed these findings into a broader

network of fMRI and EEG meta-analytic findings and review current

computational models proposed to understand reward in depression.

ADVERSE CHILDHOOD EXPERIENCES AND

PHYSIOLOGICAL RESPONDING TO STRESS IN YOUNG

ADULTS

G. Suarez1,2; M.M. Myers3,4; N.A. Fox2; A. Hane1,4

1Department of Psychology, Williams College, Williamstown, MA. 2Developmental
Science, Department of Education, University of Maryland College Park, MD.
3Developmental Neuroscience, Department of Psychiatry, Columbia University
Medical Center, New York, NY. 4Nurture Science, Department of Pediatrics,
Columbia University Medical Center, New York, NY.
ahane@williams.edu

This study examined biological and behavioral markers of health and

physiological responding to stress in a selected sample of young adults

recruited from a residential liberal arts college campus. We screened

239 students via online questionnaires to identify those with no

adverse childhood experiences (ACEs) or four or more ACEs.

Participants meeting selection criteria (no ACEs [controls], n =15; 4

or more ACEs [ACEs], n = 14) participated in a laboratory visit to assess

in-vivo physiological responding to stress. Laboratory tasks included

the cold presser test; a finger-stick blood sample; a five-minute speech

sample about childhood; an interview about disappointing experi-

ences; and the speech portion of the Trier Social Stress Test. Relative

to controls, the ACEs group reported significantly more trait anxiety,

fewer hours of sleep per night, and demonstrated less tolerance for

pain in the cold presser test. The groups did not significantly differ on

biomarkers of health risk, including blood pressure, HDL cholesterol,

percent body fat, or BMI. Significant differences in autonomic

responding during laboratory tasks were found. The control group

showed a consistent pattern of the expected, reciprocal mode of

autonomic responding, that is, reciprocal changes in heart rate (HR)

and respiratory sinus arrhythmia (RSA) across all tasks. In contrast, the

ACEs group exhibited atypical profiles of nonreciprocal modes of

responding on 4 of the 6 tasks. Autonomic dysregulation was robustly

evident in the ACEs group and may be a key biological mechanism

involved in the association between childhood adversity and stress-

related illness across the lifespan.

EFFECTS OF CHRONIC CORTICOSTERONE EXPOSURE

ON NEUROENDOCRINE FUNCTION OF ADOLESCENT

AND ADULT MALE MICE

R. Sultana*; Z. Shahanoor; M.R. Baker; R.D. Romeo

Department of Psychology and Neuroscience and Behavior Program, Barnard
College of Columbia University, New York, NY 10027.
rs3573@barnard.edu

Adolescence is associated with the maturation of the hypothalamic-

pituitary-adrenal (HPA) axis and ismarked by a variety of stress-related

vulnerabilities, including neurobehavioral dysfunctions. Many of these

vulnerabilities are accompanied by a disrupted HPA axis. A mouse

model of disrupted HPA function has been developed using oral

chronic corticosterone (CORT) administration, which results in various

abnormalities in stress reactivity and anxiety-like behaviors. This

model has only been established in adults; therefore, to extend this

model, we tested how disrupting the HPA axis in adolescent mice

would influence stress reactivity. Specifically, we exposed adolescent

and adult male C57BL/6 mice to 4wks of oral CORT exposure (25mg/

ml) and tested their plasma CORT and neural activity patterns in

response to 30min of restraint stress. We show that CORT treatment

during adolescence or adulthood leads to hormonal hypo-responsive-

ness, such that stress failed to elevate plasma CORT levels in treated

mice. Despite this reduced hormonal response, we found significant

neural activation in both adult- and adolescent-treated mice in the

paraventricular nucleus of the hypothalamus (PVN), the neural initiator

of the hormonal stress response. These data indicate a dissociation

between stress-induced peripheral and central responses following

CORT treatment during either adolescence or adulthood. Moreover,

we found that stress-induced neural activation in the PVNwas highest

in animals treated during adolescence, indicating an age-dependent

effect of chronic CORT treatment on PVN reactivity. These experi-

ments extend this model of HPA disruption to include adolescent
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animals and highlight unique effects of HPA disruption during

adolescence.

FAMILY NURTURE INTERVENTION FOR PRETERM

INFANTS IN THE NICU INCREASES VAGAL TONE AT 5

YEARS OF AGE

A. Surman1; M.M. Myers1,2,3; J.L. Barone1; M.R. Firestein4; M.G.
Welch2,3,5

1Developmental Neuroscience, Department of Psychiatry, Columbia University
Medical Center, New York, NY. 2Department of Psychiatry, Columbia University,
New York, NY 10032. 3Department of Pediatrics, Columbia University, New York,
NY 10032. 4Department of Psychology, Columbia University, New York, NY,
10027. 5Pathology & Cell Biology, Columbia University College of Physicians &
Surgeons, New York, NY, 10032.
als2340@cumc.columbia.edu

Premature infants are delayed in maturation of their autonomic

nervous systems (ANS; Patural et al., 2004).). Vagal tone is a widely

used measure of functionality of the parasympathetic branch of the

ANS. Vagal tone is estimated by calculating heart rate variability (HRV)

associated with respiration, i.e. respiratory sinus arrhythmia (RSA),

using spectral (HF-HRV) and time domain measures (rMSSD). It is

hypothesized that vagal tone can be used as a physiologic marker of

emotion regulation (Porges et al., 1994). Family Nurture Intervention

(FNI) was designed to enhance emotional connection between

mothers and infants (Welch et al., 2012). FNI is hypothesized to

increase mother and infant physiological co-regulation which, in turn,

would promote ANS maturation, in particular, vagal tone. A random-

ized controlled trial of FNI was conducted at Columbia University

Medical Center comparing 150 preterm infants who received standard

care (SC) versus those who received FNI. FNI was administered by

nurture specialists who facilitated mothers to engage in activities

including: sustained touch, eye contact, scent cloth exchange, vocal

soothing, and skin-to-skin touch, all of which designed to increase the

opportunity for emotional connection. A subset of infants (25 SC, 27

FNI) have been followed to 5 years of age. Ten-minute ECG samples

were taken during a cognitive battery and HRV was quantified. FNI

children exhibited ∼30% greater vagal tone as assessed by HF-HRV

and rMSSD, p = 0.014, 0.018, respectively). These results support the

hypothesis that FNI has a positive long-term effect on physiological

and emotion regulation of preterm infants.

EXPOSURE TO TRAUMATIC EVENTS IN CHILDHOOD

SHAPES STRESS PHYSIOLOGY DURING PREGNANCY:

IMPLICATIONS FOR THE INTERGENERATIONAL

TRANSMISSION OF RISK

D.A. Swales1,*; S. Stout1; L.M. Glynn2; C.A. Sandman2; D.A. Wing3;
E.P. Davis1

1Department of Psychology, University of Denver, Denver, CO 80208. 2Obstetrics
and Gynecology, University of California Irvine, Irvine, CA 92868. 3Department of
Psychology, Chapman University, Orange, CA 92866.
danielle.swales@du.edu

Childhood exposure to traumatic events can have profound and

lifelong consequences for physical and mental health, including an

elevated risk for dysregulated stress physiology in adulthood. In

current study, we evaluate the impact of childhood traumatic events

on prenatal stress physiology, indexed by hair cortisol concentrations.

As a secondary aim, we assess whether childhood traumatic events

sensitize the individual to the consequences of subsequent trauma

exposures on cortisol concentrations during pregnancy. The current

study included 88 pregnant women (M = 28.6 gestational weeks,

SD = 3.2). Maternal life events in childhood (0–10 years), adolescence

(11–17 years), adulthood (18+ years), and during the current

pregnancy, were assessed using a modified form of the Life Events

Checklist (LEC). Maternal hair cortisol was assessed during the

beginning of the third trimester, providing a measure of cumulative

cortisol production over the previous three months of gestation.

Hierarchical linear regression revealed that more traumatic events in

childhood predicted elevated cortisol concentrations during preg-

nancy, event while accounting for adulthood exposures (p < 0.001).

We also report a novel finding, that childhood traumatic events may

increase vulnerability to the dysregulating impact of subsequent

exposures in adulthood (p < 0.01). Our results highlight the profound

effect of childhood traumatic experiences on maternal HPA-axis

functioning. Prenatal stress physiology has important consequences

for the developing fetus and offspring outcomes. Thus, taken together,

findings suggest that childhood traumatic experiences can have

pervasive consequences for maternal stress regulatory systems, an

effect which may have implications for the next generation.

[NIH grant R01 HD065823 to EPD & NIH grant P50MH096889 to

EPD, LMG, & CAS]

THE RELATIONSHIP BETWEEN WEIGHT-BEARING

LOCOMOTION AND TENDON CHARACTERISTICS IN

RATS I: POSTNATAL DEVELOPMENT

H.E. Swann1; N. Burgett1; J.J. Becker2; S.K. Funk2; A.R. Raveling2;
N.R. Schiele2; M.R. Brumley1

1Department of Psychology, Idaho State University, Pocatello, ID 83201.
2Department of Biological Engineering, University of Idaho, Moscow, ID 83844.
brummich@isu.edu

Factors involved in the regulationof normative tendondevelopment are

largely unknown. The aim of the current study was to examine

relationships between specific locomotion and posture patterns and

tendon characteristics during postnatal development in rats. Rats were

tested on postnatal day 1 (P1; 24 hr after birth), P5, or P10 in an open-

field environment for a 20-minute test session. Locomotion, posture,

and weight-bearing activity were measured. Immediately following

testing and euthanasia, hindlimbs were removed to extract Achilles

tendons for further testing. Data indicate that crimp patterns in the

collagen structure of Achilles tendons are visible at P5 and increase in

organization by P10. Additionally, changes in the mechanical properties

of tendons occur from P5 to P10, such that tendons of P10 rats

withstandhigher levelsof force.These findingsare interestinggiven that
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spontaneous locomotion changes frompivoting and crawling towalking

(increased weight-bearing) around P9. Increased understanding of the

relation between neurobehavioral and musculoskeletal development is

important for addressing developmental neuromotor disorders, such as

spina bifida, where altered locomotor development is seen.

[NIH grant P20GM103408]

THE IMPACT OF INCREASING SITTING ABILITY AND AGE

IN DEVELOPING EARLY PROBLEM SOLVING SKILLS

G. Syed1; T. Tripathi1; E.C. Marcinowski1; L.-Y. Hsu2; N. Koziol3; S.C.
Dusing1

1Department of Physical Therapy, Virginia Commonwealth University, Richmond,
VA 23231. 2Department of Physical Therapy, University of Washington, Seattle,
WA 98195. 3Nebraska Center for Research on Children, Youth, Families &
Schools, University of Nebraska-Lincoln, Lincoln, NE 68588.
syedg@mymail.vcu.edu

Advancements in infantmotor function can support further interactions

with the environment. Problem solving, a cognitive process, is grounded

in infants’ everyday experiences and emerges, in part, through

exploration of objects. Infants who are more stable sitters may be

more capable of exploring toys. Subsequently, sitting may affect the

development of problem solving skills. The study purpose is to evaluate

if there is a change in early play-based problem solving skills in response

to change in sitting ability in typically developing infants. Infants (n = 36)

were recruited when they could sit propped or arms free, without the

ability to change positions. Assessment visits were completed at

baseline, after 3weeks, and after 6–8weeks. The Early ProblemSolving

Indicator (EPSI) is a measure of early behaviors related to the

development of problem solving used during play with 3 standard

toys. Gross Motor Function Measure Sitting Scale (GMFM-SS) is a

standardized assessment of sitting skills of children. A preliminary

analysis (n = 19) using linear mixedmodelingwas performed to describe

the interaction effect of Age and GMFM-SS on two EPSI behaviors

(looks, explores). Results indicated significant interaction effects of age

and sitting ability on frequency of looks (b = 0.08, df = 39.24, p = .002)

and explores (b = −0.47, df = 39.48, p = .007). Our results suggest that it

is important toaccount for ageaswell as sittingabilitywhen studying the

development of behaviors related to problem solving.

[IES grant(NCT02593825)to SCD & CHOR grant to SCD,ECM]

MATERNAL ELECTROCORTICAL RESPONSES TO OWN

VERSUS OTHER CHILD PICTURES AND CHILD

INTERNALIZING SYMPTOMS

A. Szenczy; A. Levinson; G. Hajcak; K. Bernard

Department of Psychology, Stony Brook University, Stony Brook, NY 11794.
aline.szenczy@stonybrook.edu

Maternal responsiveness to their children is an important factor in

promoting positive mother-child relationships and child well-being

across a number of domains. Recent studies have begun to elucidate

biomarkers of maternal responsiveness to their children. One

promising biomarker is the Late Positive Potential (LPP), an event-

related potential reflecting emotional engagement, which has been

shown to be potentiated to own versus other child stimuli. However,

little is known about how maternal LPP to own child may be related to

child outcomes (e.g., symptoms of anxiety and depression). The current

study included 37 mothers recruited based on at least one of the

following risk factors: history of depression, history of anxiety, high

authoritarian parenting, low authoritative parenting.We examined the

associations between maternal LPP to own child and parent-report

measures of child anxiety (SCARED-P) and depression (CDI-P).

Replicating previous work, we found that maternal LPP was

potentiated to own child pictures compared with other child and

neutral pictures. Further, we found that maternal LPP to own child was

negatively correlated with child anxiety symptoms, such that mothers

who showed larger LPP responses to their own children had children

with fewer anxiety symptoms than mothers who showed smaller LPP

responses to their own children. Furthermore, we found that these

associations were driven by associations with symptoms of separation

and social anxiety. These preliminary findings suggest that maternal

LPP to own child may be a valuable biomarker in predicting child

anxiety symptoms, and may be a useful target for relational

interventions.

[NIMH grant 1R21MH108766 to KB]

DEVELOPMENTAL DIFFERENCES IN EVENT-RELATED

POTENTIALS TO SOCIAL EXCLUSION IN CHILDREN,

ADOLESCENTS, AND ADULTS

A. Tang1,*; A. Lahat1; M. J. Crowley2; L. A. Schmidt1

1Department of Psychology, Neuroscience & Behaviour, McMaster University,
Hamilton, ON L8S4K1. 2Child Study Center, Yale University, New Haven, CT
06520.
tanga6@mcmaster.ca

Although neural correlates of social exclusion have been well-

documented, most studies have examined age groups separately or

linear age effects in mixed samples of children and adolescents, rather

than nonlinear specific age-differences across children, adolescents,

and adults. This study directly compared age-related differences in the

medial frontal N2 ERP during social exclusion across children,

adolescents, and adults. We focused on the N2 ERP as increases in

N2 amplitudes have been linked to cognitive control, behavioral

monitoring, and self-regulation processes (Van Noordt et al., 2015).

Thirty-four children (ages 10–12), 44 adolescents (ages 14–16), and 63

adults (ages 17–28) completed the Cyberball game (Williams et al.,

2000) while wearing a 128-channel Hydrocel net. Participants also

provided ratings of fear of negative evaluation during the game. A

repeated measures ANOVA with condition (favor, not my turn, and

reject) as within-subjects factor and age group (children, adolescents,

adults) as between-subject factor revealed a condition X age group

interaction for the N2 ERP, F(4,276) = 2.62, p < .04. In rejection events,

adolescents showed smaller (i.e., less negative) N2 amplitudes than
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children and adults, F(2,140) = 3.10, p < .05. In not my turn events,

children and adolescents showed larger N2 amplitudes than adults, F

(2,140) = 11.32, p < .01. Moreover, more negative N2 amplitudes to

not my turn events were related to higher fear of negative evaluation,

controlling for age, partial correlation, r(140) = −.17, p < .05). These

developmental differences in brain functioning suggest the engage-

ment of lower cognitive control to social exclusion in adolescence and

enhanced cognitive control to threats of exclusion beginning in early

adolescence.

[Funding provided by SSHRC operating grants]

EARLY CARE EXPERIENCES AND ADULT

PSYCHOPATHOLOGY: AN INVESTIGATION OF HISTORY

OF EARLY CARE EXPERIENCES AS PREDICTORS OF

ADULT PSYCHOPATHOLOGICAL AND PHYSICAL

HEALTH CONDITIONS ACROSS CULTURES

M.S. Tarsha1; S. Park2; P. Sterkenburg3; M. Kudo4; T. Salman5

1Department of Psychology and Human Development, Vanderbilt University,
Nashville, TN. 2Department of Psychological Sciences, Vanderbilty University,
Nashville, TN. 3Department of Psychotherapy, Vrije University, Amsterdam, the
Netherlands. 4Department of Clinical Psychology and Human Development,
Nagoya University, Nagoya, Japan. 5Department of Neuropsychiatry and Child
Development, Bethlehem, Palestine.
mary.s.tarsha@vanderbilt.edu

Emerging research in neuroscience and developmental psychology

demonstrates that early care experiences influence neuronal develop-

ment and subsequently, shape both psychological and physical

outcomes. Within this framework, there exists a heterogeneous

approach of best practice for caring for children and infants in the early

years of life. In order to address the question of best early care

practices for children, we created an online survey utilizing Research

Electronic Data Capture software, and translated this survey into

Dutch, Japanese and Arabic. The survey includes the following

measures: Experiences in Close Relationship Scale-Short Form (ECR-

S), Trauma Symptom Checklist (TSC-40), Three-Item Loneliness Scale,

Social Phobia Inventory (SPIN-17), six questions about the respond-

ent's early care experiences and two physical health questions. The

goal is to procure 45 completed surveys in each of the five languages;

collaborators in each of the above-mentioned countries are facilitating

the dissemination of the survey. To date, we have procured n = 97

surveys (n = 68 complete) from English speakers, n = 67 complete

surveys fromDutch speakers and are currently collecting data from the

two remaining countries. Hierarchical regression analysis of English

speakers data demonstrate that previous history of sleeping condition

together with trauma symptomology, degree of loneliness and type of

adult attachment significantly predict adult social phobia scores,

F(5,62) = 3.97, p = .0035. Additional regression analyses suggest that

alone, the degree of secure adult attachment and degree of loneliness

significantly predict social phobia, F(2,65) = 3.70, p = .03, and anxiety

scores, F(2,65) = 13.77, p = .0004. Clinical application of findings is

discussed in terms of sensitivity to diverse populations.

PATTERNS OF REACHING IN INFANT RHESUS MONKEYS

(MACACA MULATTA)

M.A. Taylor1,*; A.T. Seidler1; E.A. Simpson2; P.F. Ferrari3; V.
Sclafani4; S.J. Suomi5; G.D. Konidaris6; E.L. Nelson1

1Department of Psychology, Florida International University, Miami, FL 33199.
2Department of Psychology, University of Miami, Miami, FL 33136. 3Institut des
Sciences Cognitives Marc Jeannerod UMR 5229, CNRS, Université de Lyon, Bron
Cedex, France. 4School of Psychology and Clinical Language Studies, University of
Reading, UK. 5Eunice Kennedy Shriver National Institute of Child Health and
Human Development, National Institutes of Health, Poolesville, MD 20837.
6Department of Computer Science, Brown University, Providence, RI 02912.
mtayl090@fiu.edu

Kinematic studies have provided valuable insights into the structure of

reaching over human development, but comparable data from

nonhuman primates are limited. The goal of the current study was to

conduct the earliest assessment of reach kinematics in the rhesus

monkey (Macaca mulatta). Forty-five nursery-reared monkeys com-

pleted a reaching task at 3 weeks of age in a 2 × 2 design varying object

size and object location (peripersonal vs. extrapersonal space) across 8

trials. Motion analysis was conducted offline from videotape using the

software program MaxTRAQ 2-D, and kinematic variables were

calculated inMatlab. Linearmixed effectsmodels were used to examine

the effects of hand, object size, and distance relative to the monkey on

average reach speed, reach smoothness, and reach straightness. There

was a significant effect of hand on reach straightness, β = −0.095,

SE = 0.036, t(165.91) = −2.627, p < .01, such that left hand reacheswere

straighter than right hand reaches. There was also a significant

interaction between object size and location on reach smoothness,

β = −0.477, SE = 0.191, t(166.87) = −2.491, p < .05. Reaches to the small

object in the monkey's peripersonal space were smoother than reaches

to the small object in the monkey's extrapersonal space. Reaches to the

large object did not vary in smoothness based on object location. There

were no effects on average reach speed. Kinematic findings will be

discussedwith respect to grip selection, as well as within a comparative

perspective with human patterns.

[Supported by the Division of Intramural Research, NICHD]

A ROLE FOR VISUAL EXPERIENCE IN ACTIVITY-

DEPENDENT DEVELOPMENT PRIOR TO EYE-OPENING

A. Tiriac1; B. Smith2; M.B. Feller1,2

1Molecular And Cell Biology, 2Vision Sciences, University of California Berkeley,
Berkeley, CA 94720.
atiriac@berkeley.edu

As early aswhen the eyes first open, light is known to play a critical role

in the development of visual circuitry. However, whether light

interacts with the developing visual system before eye opening is

notwell understood. Inmice, the eyelids remain closed for the first two

weeks of postnatal life during which cells of the retina exhibit retinal

waves, a term used to describe spontaneous correlated activity. These

waves are the predominant type of neural activity before vision and

have been implicated in the refinement of retinal projections to the
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brain. Several days before eye-opening, rod and cone photoreceptors

become active components of retinal circuitry, suggesting that light-

mediated responses and retinal waves could interact. Here, using two-

photon imaging, we show that light modulates the frequency and area

of propagation of waves, andwewill present data testing the impact of

light on the directionality of wave propagation. Second, we show that

dark-rearing mice before eye-opening leads to reduced eye-specific

segregation of axonal projections from retinal ganglion cells to the

dorsal lateral geniculate nucleus. These studieswill provide critical new

insights on the importance of light stimulation even before eye-

opening for the proper development of the visual system.

[R01EY019498, R01EY013528, P30EY003176 awarded to M.B.F]

MECHANISMS FOR A DEVELOPMENTAL CRITICAL

PERIOD OF HIPPOCAMPAL LEARNING

A. Travaglia1,*; R. Bisaz1; E. S. Sweet2,3; R.D. Blitzer2,4; C. M.
Alberini1

1Center for Neural Science, New York University, New York, 10003 NY, USA.
2Department of Pharmacological Sciences, 3Department of Neurology, 4Depart-
ment of Psychiatry, Icahn School of Medicine at Mount Sinai, New York, NY
10029.
ca60@nyu.edu

Episodic memories formed during the first postnatal period are rapidly

forgotten, a phenomenon known as infantile amnesia. Infantile amnesia is

conserved throughout evolution, as it has been described in rodents as

well as humans. It remains to be understood whether this amnesia is the

result of immaturity of the infant brain, impaired memory retrieval, or

failure in memory storage. Furthermore, in spite of this apparent memory

loss, early life experiences influence brain development and predispose to

psychopathologies, raising the question of which mechanisms underlie

infantilememories. Using contextual fear-based task inhibitory avoidance

(IA) in infant rats, we found that early life experiences are stored as latent

memory traces for a long time: later reminders reinstate a robust, context-

specific and long-lastingmemory. The formation and storage of this latent

memory requires the hippocampus and employs mechanisms typical of

developmental critical periods, including a BDNF- and mGluR5-depen-

dent expression switch of NMDA receptor subunits from 2B to 2A.

Moreover, BDNF administration after training rescues the infantile

amnesia, hence closing the critical period. We suggest that the

hippocampus, like sensory systems, undergoes a developmental critical

period to become functionally competent.

[Support: R01-MH074736 and Agalma Foundation]

INFANT SLEEP ONSET TIME AND COSLEEPING:

ASSOCIATIONS WITH INFANT AND PARENT CHRONIC

PHYSIOLOGICAL STRESS

C.T. Tuladhar1,*; J.S. Meyer2; A.R. Tarullo1

1Department of Psychological and Brain Sciences, Boston University, Boston, MA
02215. 2Department of Psychological and Brain Sciences, University of Massa-
chusetts, Amherst, MA 01003. tuladhar@bu.edu

Infant sleep characteristics have been shown to have an association

with acute physiological stress as indexed by salivary cortisol

awakening response (CAR). However, associations between infant

sleep characteristics and infant chronic physiological stress as indexed

by hair cortisol concentration (HCC) have been understudied. Given

that infants who have later sleep onset at night have higher CAR

(Stalder et al., 2013), it is possible that infants with later sleep onset

have greater cumulative cortisol exposure over time. Because infant

and parental HCC are associated (Flom et al., 2017), it is also important

to assess factors associated with parental HCC. Potential discomfort

associated with cosleeping with infants could be a factor contributing

to parental HCC. The current study investigated the relation between

sleep onset time at night and HCC in 12-month old infants

(N = 76,Mage = 12.22, Female = 39). Additionally, we investigated

whether engaging in cosleeping was related to infant and parent

HCC. We found that infants with later sleep onset time had greater

HCC (r=.30, p=.010). Parents who shared the same bed with their

infants for at least a part of the night had greater HCC compared to

those who did not engage in cosleeping, t(71) = −2.55, p=.013.

Cosleeping was not related to infant HCC. Results suggest that later

sleep onset time may contribute to infants’ cumulative exposure to

physiological stress and cosleeping may contribute to parents’

cumulative exposure to physiological stress. Thus, infant sleep

characteristics are related to both infant and parental cumulative

cortisol exposure.

[NIH Grant 1R03HD082550 to AT]

CHILDHOOD STRESS EXPOSURES AND INTERLEUKIN-6:

A LONGITUDINAL ANALYSIS

A.I. Vallejo Sefair1; T.G. O’Connor2; A.S. Burke1; J.A Moynihan2; J.
Carnahan3; M.T. Caserta3

1Department of Clinical and Social Psychology, University of Rochester, Rochester,
NY 14642. 2Department of Psychiatry, University of Rochester, Rochester, NY
14642. 3Department of Pediatrics, University of Rochester, Rochester, NY 14642.
avallej3@ur.rochester.edu

The association between childhood stress and circulating interleukin-6

(il-6), a key inflammatory marker, was assessed in a sample of 188

children aged 9–10 years. The study over-sampled low-income, high

psychosocial stress families (e.g., 67% minority; 30% high school

graduation or less). Families were assessed every 6-months over a

period of 3 years. Stress measures included the child-reported

Disagreements with Parent Questionnaire and the MacArthur

Subjective Social Status Ladder − Youth Version, which indexes an

individual's perception of rank in the social hierarchy. In children, this

scale asks the child where they rank themselves in relation to other

students in their school. Blood from venipuncture was collected for

immune analyses of il-6. The General Estimating Equation method was

used to test the associations of stress and il-6 over the three-year time

period. Il-6 concentration was log-transformed for normality; both

stressmeasureswere considered as time-varying covariates. Child age,

sex, race and annual household income, BMI, parent education, and the
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presence of illness in the last 2 weeks were also controlled for. Child

subjective social status was significantly associated with il-6 (p < .05):

Across the three-year observational period, children who perceived

lower socioeconomic status had higher il-6 activation (95% CI, −.04–

0.02), even after accounting for objective SES and other covariates.

The results indicate that higher psychosocial stress and socioeconomic

disenfranchisement is associated with immune system activation in a

pediatric sample, and may partly explain the socio-economic health

gradient reported in pediatric samples.

[NIH grant HD038938 to MTC]

BLUNTED CORTISOL LEVELS AND DYSREGULATED FEAR

RELATE TO REDUCED SOCIAL APPROACH IN TODDLERS

A. Vallorani*; X. Fu; K. Gilsenan; K. A. Buss

Department of Psychology, The Pennsylvania State University, University Park,
PA, 16801.
auv27@psu.edu

Research indicates that dysregulated fear, characterized by high fear to

low-threat situations, during early childhood may predict later social

inhibition more precisely than general fearful temperament (Buss,

2011; Buss et al., 2013; Buss et al., 2017). Research also suggests that

physiological markers of stress may interact with dysregulated fear to

predict social inhibition (Buss et al., 2017). Elevated cortisol levels, a

marker of stress (Simons et al., 2017), have been linked to social

inhibition in children (Kertes et al., 2009); however, research has not

examined if cortisol is important for understanding social inhibition in

toddlers exhibiting dysregulated fear, characterized by high fear to low

threat (Buss, 2011). 155 toddlers were assessed for dysregulated fear

at 24months by completing six structured tasks designed to elicit fear.

Behaviors during the tasks were coded second-by-second and a latent

profile analysis was conducted, creating three groups of children—

normative, high fear to high threat, and dysregulated fear. Cortisol was

collected at home in the morning and evening to capture typical stress

levels. Difference in cortisol levels was computed by subtracting

morning cortisol from evening cortisol. Toddler social inhibition was

captured by maternal report of social approach on the ITSEA. Results

indicate that, relative to the normative group, toddlers exhibiting

dysregulated fear and a flatter diurnal cortisol slope, driven by blunted

morning cortisol levels, displayed less social approach (p = .04). The

findings suggest biological markers of stress coupled with behavioral

observation may best identify toddlers struggling with social

engagement.

HIGH STRESS IN PREGNANT MOTHER IS ASSOCIATED

WITH REDUCED GLOBAL BRAIN EFFICIENCY IN THE

FETUS

M.I. van den Heuvel1,3; M.E. Thomason1,2,3,4; R. Waller4,5; E. Turk6;
M.P. van den Heuvel b,6; J.H. Manning1,3; J. Hect1; N. Marshall1,3;
E. Hernandez-Andrade3,7; S.S. Hassan3,7; R. Romero3,8,9,10

1Merrill Palmer Skillman Institute for Child and Family Development, Wayne State
University, Detroit, MI 48202. 2Department of Pediatrics, Wayne State University
School of Medicine, Detroit, MI 48202. 3Perinatology Research Branch, NICHD/
NIH/DHHS, Detroit, Michigan, and Bethesda, Maryland, USA. 4Department of
Psychology, University of Michigan, Ann Arbor, MI 48109. 5Department of
Psychiatry, University of Michigan, Ann Arbor, MI 48109. 6Brain Center Rudolf
Magnus, Department of Psychiatry, University Medical Center, Utrecht, The
Netherlands. 7Department of Obstetrics and Gynecology, Wayne State University
School of Medicine, Detroit, MI 48202. 8Center for Molecular Medicine, Wayne
State University, Detroit, MI 48202. 9Department of Obstetrics and Gynecology,
University of Michigan School of Medicine, Ann Arbor, MI, 48104. 10Department
of Epidemiology, Michigan State University, East Lansing, MI 48825.
m.vdnheuvel@wayne.edu

Maternal prenatal stress has detrimental and lasting effects on

children's neurobehavioral health. Harmful effects to the child are

thought to be transferred through the intrauterine environment, but

human data to support this is lacking. Advances in fetal functional

connectivity MRI (fcMRI) make it possible to, for the first time,

examine the human connectome before birth to address fetal neural

programming hypotheses in utero. We examined the effect of stress

on fetal brain development in N = 47 pregnant women. Using

maternal self-report measures and fetal fcMRI, we addressed the

primary hypothesis that fetal neural functional connectivity is related

to maternal stress. Associations between variables were tested with

structural equation models that included age and motion as

covariates. Scales from six questionnaires assessing maternal stress

were best represented as single latent factor, showing high loadings

and good model fit (χ2 = 19.11, df = 9, p = .02; CFI = .97; TLI = .96;

RMSEA = .08). Maternal stress, represented as a single latent factor,

was related to fetal neural connectivity. Specifically, higher maternal

prenatal stress was associated with reduced strength of neural

efficiency (B = − .007, SE = .003, β = .24, p = .04). Post-hoc local

analyses showed that maternal prenatal stress mostly affects

efficiency of regions in the cerebellum, medial temporal lobe, and

prefrontal cortex. For the first time, we report that maternal prenatal

stress exerts intrauterine programming of in vivo human neural

functional networks. This discovery has implications for transfer of

risk via early brain programming, which may be relevant to long-term

psychiatric health.

[HHSN275201300006C (RR), R21ES026022 (MET), [P30ES020957

MET), R01HD075806 (MET)]

MIDFRONTAL THETA POWER IN RESPONSE TO SOCIAL

EVALUATIVE FEEDBACK: A CANDIDATE MARKER OF

REJECTION SENSITIVITY?

M.J.W. van der Molen1,2

1Institute of Psychology, Leiden University, Leiden, 2333 AK, The Netherlands.
2Leiden Institute for Brain and Cognition, Leiden University, Leiden, 2333 AK, The
Netherlands.
m.j.w.van.der.molen@fsw.leidenuniv.nl

Recent evidence suggests that midfrontal theta oscillatory activity

− originating from the midcingulate cortex − reflects a common

mechanism implicated in the adaptive control of behavior.
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However, the role of theta oscillations in affective control

processes (e.g., feelings of anxiety) remains largely underexplored.

In this talk, I will present a series of studies that have used the

Social Judgment Paradigm to examine whether midfrontal theta

power is a candidate neural marker of rejection sensitivity, a hall-

mark feature of a wide range of internalizing disorders (e.g., social

anxiety, depression). In these studies, participants were led to

believe that they had been evaluated by peers based on a first

impression evaluation of their portrait photograph (evaluation:

like/dislike) and during the experiment the participants were

shown feedback from this peer evaluation. At the group-level we

observed that theta power was highest when participants received

unexpected rejection feedback. This increase in theta power could

be source-localized to neural substrates that are part of the

saliency and cognitive control networks (e.g., insula, dorsal anterior

cingulate cortex). During this talk, I will show how this neural

response is modulated by individual differences in social anxiety,

fear of negative evaluation, and self-esteem. These findings should

contribute to our understanding of midfrontal theta oscillations in

the control of negative affect.

DEVELOPMENTAL CHANGE IN FOUR-CHOICE REVERSAL

LEARNING COINCIDES WITH PUBERTY ONSET

M.R. VanTieghem1,*; L. Wilbrecht2; N. Tottenham1

1Psychology Department, Columbia University, New York, NY 10027. 2Psychology
Department, University of California Berkeley, Berkeley CA 94720.
michelle.vantieghem@gmail.com

Cognitive flexibility is an important component of executive

functioning that guides goal-directed behavior. Most studies in

human subjects show age-related improvements in cognitive

flexibility during set-shifting and rule-reversal tasks, with adult like

performance emerging at age 10 to 15 (Crone et al., 2006; Huizing

et al., 2007). These developmental increases in cognitive flexibility

are supported by maturation of prefrontal regions, which may be

driven by changes in pubertal hormones (Piekarski et al., 2017).

However, recent research suggests that in specific contexts, pre-

pubertal juvenile rodents may show more flexible goal-directed

behavior relative to adults (Johnson & Wilbrecht, 2011). In the

current study, we examined the effects of puberty on developmental

changes in cognitive flexibility from ages 6–30 (N = 56) using a

positively reinforced 4-choice reversal task. This task was adapted

from a rodent study, which found that change in reversal learning

was driven by pubertal hormones (Piekarski et al., 2017). We found

that the pre-pubertal group made more perseverative errors (F

(2,52) = 5.04, p < .01) and took more trials to learn reversal (F

(52,2) = 3.29, p < .05) relative to both the pubertal group and adults,

whose performance did not differ. Although the younger partic-

ipants did not out-perform adults, the current results extend prior

literature to suggest that the non-linear developmental change in

flexible goal-directed behavior coincides with pubertal change, such

that adult-like performance emerges at puberty onset.

SYNCHRONIZED MOTION INFLUENCES BOBWHITE

QUAIL CHICKS’ PREFERENCE FOR A ROBOTIC

MATERNAL HEN

P. Velasquez*; S.C. Belnap; R. Lickliter

Psychology Department, Florida International University, Miami, FL, 33199.
licklite@fiu.edu

Determining which features of avian hen behavior attract chicks

followinghatchinghasprimarily focusedonauditory and to someextent

visual stimulation. No studies have examined the importance of

redundancy across auditory and visual stimulation during the early

postnatal period. In this study we assessed the social preferences of

bobwhite quail chicks using robotic hen models that allowed us to

manipulate hen movement with her vocalizations. At 96hr following

hatching, naïve chickswereexposed individually to two robotichens in a

large circular arena; each model was paired with a recording of an

identical maternal call. Three conditions were tested, and chick

preference was assessed by the total time spent in proximity to each

robotic hen during a 5min choice test. In condition 1, both hen models

remained motionless, in condition 2 one robotic hen randomly head

bobbedwhile one remained motionless, and in condition 3 bothmodels

headbobbed; one synchronouslywith the five notes of thematernal call

and one asynchronously with the five note call. Results revealed that

chicks showed no preference between the models when motionless,

preferred the moving model over the motionless model, and preferred

the synchronous model over the asynchronous model. These results

suggest that hen movement, and particularly redundancy across

auditory andvisualmaternal stimulation, can influence social preference

in bobwhite quail hatchlings. Further research is needed to determine

howprenatal andearlypostnatal experience facilitates postnatalmotion

preferences and contributes to early social development.

[NSF grant BCS 1525371]

THE ROLE OF EXPERIENCE IN GENDER DIFFERENCES IN

SPATIAL APTITUDE

V. Vieites*; J. Limia; E. Green; N. Hoang; P. Mora; B.C. Reeb-
Sutherland; S.M. Pruden

Department of Psychology, Florida International University, Miami, FL 33199.
vviei001@fiu.edu

Spatial reasoning predicts college students’ pursuit of science and

math careers, in which women are typically underrepresented.

Previous research has found gender differences in spatial reasoning

(i.e., mental rotation) from preschool through adulthood, with boys

outperforming girls. The basis for sex differences in spatial aptitude is

still debated, but explanations include use of different strategies,

higher levels of spatial anxiety, and less spatial experience in women

compared to men. The current study seeks to determine whether

childhood wayfinding (i.e., navigation) experience relates to sex

differences in performance on spatial tasks. One-hundred-forty-three

undergraduate psychology students reported their anxiety levels,
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childhood wayfinding experience, and wayfinding strategies, and

performed a variety of spatial memory tests. Independent samples t-

tests revealed significant gender differences in childhood wayfinding

experience (t(138) = 2.645; p < .01), spatial anxiety (t(140) = −2.871;

p < .01), spatial orientation (t(140) = 3.160; p < .01), and mental rotation

(t(140) = 3.203; p < .01), with women reporting less childhood way-

finding experience and more spatial anxiety than men, and men scoring

higher than women on the mental rotation and spatial orientation tests.

Furthermore, bivariate correlations revealed that childhood wayfinding

experience was negatively associated with spatial anxiety in adulthood

(r = −.231; p < .01). The current findings corroborate previous research

on sex differences in spatial reasoning, while providing some potential

explanations for these differences. Namely, sex differences in spatial

anxiety and past wayfinding experience may help us understand why

men and women perform differently on spatial tasks. In addition,

findings suggest that environmental exploration during childhood may

lessen spatial anxiety, which may, in turn, boost confidence in

performing spatial tasks.

PTSD SYMPTOMS AND CHRONIC PAIN IN YOUTH:

SHARED NEUROBIOLOGY AS A MUTUALLY

MAINTAINING MECHANISM

J. Vinall1,*; N. Rasic1; S. Bray2,3; K.M. Barlow3; A.D. Harris2; M.
Noel5

1Anesthesia, 2Radiology, 3Pediatrics, 4Psychology, University of Calgary, Calgary,
AB, Canada, T3B 6A8.
jillian.vinall@ahs.ca

Chronic pain (pain for ≥3 months) is alarmingly prevalent in

adolescence (15–40% of youth), poses enormous costs to society,

and can lead to persistent pain problems and mental health conditions

into adulthood. Youth with chronic pain report having a greater

number of traumatic events early in life compared to those without

chronic pain, and this is associated with higher posttraumatic stress

disorder (PTSD) symptoms. PTSD is a mental health condition

characterized by prolonged distress following exposure to a traumatic

event (e.g. injury, sexual violence). PTSD and chronic pain have been

found to co-occur at high rates in both adolescent and adult samples

(10–80%), and are linked to heightened impairment and disability.

Comorbid chronic pain and PTSD has been explained by the presence

of shared neurobiology. There are a number of regions within the

central nervous system where nociceptive signals and responses to

threat converge and interact to potentiate neural activation. However,

the underlying neurobiology of comorbid pediatric chronic pain and

PTSD has not been empirically examined. To examine the relationship

between PTSD and chronic pain, we will assess PTSD symptoms in 30

youth with and without chronic pain, and use state-of-the-art

neuroimaging methods (i.e. task-based and resting state functional

magnetic resonance imaging) to assess and compare their neural

activation patterns. Given the heightened impairment experienced by

youth with comorbid chronic pain and PTSD, research is critically

needed to examine neuronal mechanisms, and inform the develop-

ment of targeted interventions to improve pain trajectories and health

outcomes for these vulnerable youth.

VAGAL REGULATION IN INFANCY AND THE

DEVELOPMENT OF LANGUAGE: IMPLICATIONS FOR

EXECUTIVE FUNCTION AND EMOTION REGULATION IN

CHILDHOOD

M. Whedon1; N.B. Perry2; S.D. Calkins1; M.A. Bell3

1Department of Human Development and Family Studies, University of North
Carolina at Greensboro, Greensboro, NC 27412. 2 Department of Psychology,
University of Minnesota, Minneapolis, MN 55455. 3Department of Psychology,
Virginia Tech. University, Blacksburg, VA 24061.
m_whedon@uncg.edu

Advances in early language may contribute towards improvements in

children's self-regulatory skills. Parasympathetic influence on the heart

(vagal tone) may influence language development through its influence

on attention (Porges, 1992). In infants, decreased vagal tone during

information processing has been linked to greater sustained attention

and recognition memory (Bornstein & Suess, 2000), both of which are

important for learning. In contrast, increased vagal tone during social

interaction, a primary context for language learning, may foster social

responsiveness by allowing attention to be directed towards

anticipated events (Stroganova et al., 2006). Thus, understanding

howmodulation of vagal tone (vagal regulation) in both social and non-

social contexts relates to language development is important. We

examined the associations between 10-month vagal regulation, 2- and

3-year language (composite), and cognitive and emotional self-

regulation at 6-years (N = 296). Path analyses (Mplus, v.12; FIML for

missing data) were conducted with parent education as a covariate.

Vagal tone was assessed at baseline, during a cognitive challenge, and

during social interaction (vagal regulation = task − baseline). Larger

numbers reflect increases in vagal tone (augmentation) and smaller

numbers reflect decreases (withdrawal). Model fit was good (CFI>.95,

RMSEA = < .05). Toddlers’ vocabulary size was positively associated

with their observed Executive Function skills (backwards digit span)

and parent-reported Emotion Regulation at age 6. Both vagal

withdrawal and augmentation at 10 months were associated with

larger vocabulary. Indirect effects to both 6-year outcomes were

significant. Vagal regulation in infancy may influence language

acquisition and subsequently children's self-regulatory skills.

[HD049878, HD043057]

50 YEARS LATER; THE FOUNDERS OF THE ISDP

R.V. Wheeler; R.E. Brown

Psychology and Neuroscience, Dalhousie University, Halifax, NS, Canada,
B3H4R2.
ryan.wheeler@dal.ca

On December 30th, 1968, during the AAAS meeting in Dallas, Texas,

the first meeting of the International Society for Developmental

Psychobiology (ISDP) was held. Gilbert Meier, the society's first
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executive secretary, has described howGrant Newton and himself got

together in the early fall of 1966, and discussed publishing frustrations

in developmental physiological psychology. Together they decided to

form: (1) a journal, Developmental Psychobiology, (2) a society, the

International Society for Developmental Psychobiology and (3) a

research center, which never came to fruition. Meier credited

Newton's intense focus and drive for the founding of the journal

and society. Throughout the rest of the year, Newton andMeier would

contact many of the researchers active in the field of developmental

psychobiology representing both human and animal research to form

the society. Many of these foundingmembers of the ISDPwould come

from the contributors of Grant Newton and Seymore Levine's

influential book, Early Experience and Behaviour: The Psychology of

Development (1968) resulting in a focus on early experience research

early in the foundation of the society. Grant Newton and contributors

Wagner H. Bridger, Victor H. Denenberg, John A. King, William A.

Mason, Gilbert W. Meier, Howard Moltz, Mark R. Rosenzweig and J.P.

Scott would be joined by Joseph Altman, James E. Birren, Samuel

Eiduson, R.J. Ellingson, John L. Fuller, Herman Harvey, B. J. Key,

HowardMoltz, Hanus Papousek, and F. J. Schulte to form the society in

1967.

[NSERC grant to REB]

CALLOUSNESS AND PHYSIOLOGICAL INDICATORS OF

EMOTION REGULATION MEDIATE THE RELATIONSHIP

BETWEEN EARLY LIFE STRESS AND AGGRESSION

D.A. Winiarski1; M.L. Engel2; P.A. Brennan3

1Department of Psychiatry, Rush University Medical Center, Chicago, IL 60601.
2Institute of Child Development, University of Minnesota, Minneapolis, MN,
55455. 3Department of Psychology, Emory University, Atlanta, GA 30322.
dominika_a_winiarski@rush.edu

Though previous studies have implicated early life stress (ELS) in the

development of aggression, the exact mechanisms by which this

process unfolds remain unclear. The current study tested associations

between early life stress, callousness, and stress reactivity in the

prediction of school-age and persistent early childhood aggression. A

longitudinal sample of 185 mother-child dyads participated in a lab-

based visit and online follow-up. Children participated in a standard-

ized LAB-tab frustration task during the preschool-age lab visit, at

which time both cortisol and behavioral measures of stress reactivity

were collected. Mothers completed ratings of child aggressive

behavior (Child Behavior Checklist), callousness (Inventory of Cal-

lous-Unemotional Traits), and ELS (Life Experiences Survey) during the

preschool period and for the school-age follow-up. Overall, the results

suggested that ELS was related to measures of both school-age and

persistent early childhood aggression, and that callousness played both

a mediating and moderating role in this process. Specifically, higher

levels of child callousness were associated with stronger associations

between ELS and aggression. Cortisol reactivity also moderated the

association between ELS and persistent childhood aggression, such

that the ELS-aggression relationship was stronger in cases where

children had higher levels of cortisol reactivity in preschool. These

findings highlight the potential importance of assessing subgroups of

children at risk for aggression based on their emotional and

physiological profiles.

[Research support was received from the Laney Graduate School, a

NARSAD Independent Investigator Award to Brennan, and NIH Grant

RC1 MH088609.]

THE EFFECT OF FETAL SLEEP STATE AND SEX ON

AUTONOMIC FUNCTION

J. Zavala1,2; A. Perez1; L. Ecklund-Flores2; M. M. Myers1,3,4; W.P.
Fifer1,3,4

1Division of Developmental Neuroscience, New York State Psychiatric Institute,
New York, NY 10032. 2Department of Psychology, Mercy College, Dobbs Ferry,
NY 10522. 3Department of Psychiatry, Columbia University, New York, NY
10032. 4Department of Pediatrics, Columbia University, New York, NY 10032.
jzavala1@mercy.edu

Differences inmeasures of fetal autonomic function as a function of sleep

state and fetal sex were investigated. Eighty-one healthy fetuses at

36 weeks were included in the analysis. Fetal heart rate and movement,

recorded with a Doppler ultrasound monitor, were used to code fetal

behavioral states (quiet sleep—1F, quiet awake—2F, and active awake—

4F). A fetal ECG monitor was used to measure heart rate (FHR) and two

measures of heart rate variability—standard deviation of FHR (SD) and

beat-to-beat variability (RMSSD). Fetuses in states 1F and 2F had

significantly lower FHRs than those in 4F. Fetuses in 1F had significantly

lower SDs than fetuses in 2F, those in 1F and 2F had significantly lower

SDs than those in 4F. There was a main effect for sex on FHR, where

females had significantly higher FHRs than males. There was also a main

effect for sex on SD, where males had significantly higher SDs than

females. Within-subjects results (N = 23) showed a significant difference

in FHR, SD and RMSSD between 1F and 2F. Overall, between-subjects

results reveal that heart rate is lower in quiet states than the active state.

Heart rate variability is lowest for 1F, followed by 2F, and highest in 4F.

Differences in RMSSD by state were only significant within-subjects

indicating that there are individual differences in the absolute values of

beat-to-beat variability for each fetal sleep state.

[Funded by NIH Grants 1P20MD002717, UL1TR000040, U01

HD55155, & U01 HD045935]

SOCIAL MEDIA FOR RESEARCH IMPACT

I.C. Zbukvic*

Black Dog Institute, Sydney, NSW 2031, Australia.
isabelzbukvic@gmail.com

We all have skills in communications, which we demonstrate every time

we chat to friends and family about our latest work. These skills can be

translated to promote research. Indeed, science truly comes alive when

we engage with others about our challenges and our discoveries.

Although scientists and clinicians have a long history of public
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engagement, our greatest tool for sharing research is a relatively recent

discovery: the Internet. Through her experience across both academia

and online engagement, Dr. Zbukvic will open a discussion on why and

how researchers can harness this remarkable tool to build their impact.

Dr.Zbukvicwill shareher tips forusingTwitter,Wikipedia, andacademic

social networks to build your engagement across academia and beyond,

and will discuss the rise of alternative metrics for measuring research

impact, known as Altmetrics.

ONTOGENY OF INDIVIDUAL DIFFERENCES IN

BEHAVIOR IN THE DOMESTIC RABBIT: THE ROLE OF

PRENATAL AND EARLY POSTNATAL LIFE

J.A. Zepeda1; A. Bautista2; V. Reyes-Meza2; M. Martínez Gómez2,3;
R. Hudson3

1Doctorado en Ciencias Biológicas, UATX, Tlaxcala, México. 2Centro Tlaxcala de
Biología de la Conducta UATX, Tlaxcala, México. 3Instituto de Investigaciones
Biomédicas UNAM, Ciudad de México, México.
feyozepeda@gmail.com

Consistent and stable individual differences in behavior, known as animal

personality, have been studied for several decades by behavioral

ecologists and psychobiologists in a wide range of taxa, from arthropodes

to apes. However, studies of the ontogeny of personality are scarce, at

least in vertebrates. In this work we asked if prenatal development

(relative position in utero), in interaction with the first postnatal week

(positionwithin the litter huddle), drive the expressionof personality traits

across the preweaning period. In a first step, frompostnatal days (PD) 1–7

wemeasuredgrowth andposition in thehuddle in 36pups fromsix litters.

We performed two pre-weaning behavioral tests: handle-restriction (PD

2–7) and exploratory behavior (PD 17–19). We predict that central

(heavier) pupswithin the huddlewill show longer latencies to struggle and

leave thestartbox later andexplore less than theirperipheral sibs, and that

this will be modulated by relative position in the uterus and the sex of

intrauterine neighbors. The data are currently under analysis.

[CONACyT: 407512, PAPIIT IN212416].

LINKS BETWEEN SYMPATHETIC AUTONOMIC NERVOUS

SYSTEM RESPONSIVITY DURING COGNITIVE CONTROL

AND SOCIAL-EMOTIONAL OUTCOMES IN EARLY

CHILDHOOD

S. Zeytinoglu*; S.D. Calkins; E.M. Leerkes

Department of Human Development and Family Studies, The University of North
Carolina at Greensboro, Greensboro, NC 27402.
s_zeytin@uncg.edu

Despite the extensive literature on the relations between parasym-

pathetic nervous system responses and social-emotional function-

ing, little work examined the role of sympathetic nervous system

(SNS) responses in social-emotional functioning in early childhood.

Greater SNS responsivity, as indexed by shortened pre-ejection

(PEP) intervals, reflects the body's rapid excitatory (fight or flight)

responses to deal with external stress. Greater SNS activation

during a prolonged cognitive task may predict less adaptive social-

emotional outcomes given that such responses may reflect

heightened stress reactivity towards mildly stressful challenges.

Our goal was to examine whether SNS responsivity during a

prolonged cognitive task relates to children's social-emotional

outcomes. Participants (N = 207) were recruited as part of a

larger longitudinal study examining the integration of physiology,

emotion and cognition in early childhood. PEP was measured at

rest and during a Go/No-Go task (8 minutes) in kindergarten.

SNS responsivity was calculated as baseline minus task PEP,

such that positive values reflected SNS activation. Emotion

regulation behaviors were observed in the laboratory and teachers

reported on children's emotional reactivity and the quality of

their relationship in kindergarten and first grade. Greater SNS

responsivity during cognitive challenge in kindergarten was

associated with lower levels emotion regulation behaviors

(r = −.14-.20, p < .05), greater teacher-report of emotional reactivity

(r = .24, p < .05), and lower levels of overall positive relationship

with teachers (r = −.20, p < .05) one year later. These findings

suggest that greater SNS responsivity during a prolonged mild-

stress task may be linked with less adaptive social-emotional

outcomes in early childhood.

[NICHD 5R01HD071957 to UNCG]
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