Effect of propranolol on facial processing in autism spectrum disorder
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Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder characterized by social interaction deficits,
communication impairments, and restricted, repetitive
behaviors (1). ASD, with estimates of incidence as high as
1 in 88 individuals, has a largely unknown etiology (2).
Pharmacological intervention is currently being explored
to improve symptoms of ASD, including those in the social
domain (3,4). Social interaction deficits in this population
may include facial processing abnormalities, such as
reduced eye contact, and increased fixation on less
socially-salient facial regions, such as the mouth (5).
However, there is variability in the degree of these deficits
in the current literature (6). Additionally, it has been
previously hypothesized that stress mediates poor facial
processing in individuals with ASD (7,8). This pilot study
examines the effect of propranolol, a nonselective beta-
adrenergic antagonist anxiolytic, on facial processing in
individuals with ASD and typically developing controls.

Methods

Individuals with ASD (n = 12, mean age = 18.25 * 2.67
(SD) years, mean WASI IQ = 103.50 %= 13.04 (SD)) and
age/IQ/gender-matched controls (n = 12) participated in
two study sessions. Propranolol (40 mg) and placebo were
administered in a double-blinded, counter-balanced
manner. Heart rate and blood pressure was recorded pre-
(0 min) and post-drug administration (60 and 150 min).
Drugs were administered 1 hour prior to testing to allow
for peak drug effects during testing.

Eye movements were recorded using an Eye-Trac R6
remote eye movement monitor with video head tracking
(Applied Sciences Laboratories, Bedford, MA). The eye
movement monitor was calibrated for each participant at
the start of each recording session. Dynamic video stimuli
of 16 novel human (8 male, 8 female) faces were presented
for 10 seconds each at each session. Participants were
instructed to view the images naturally.

For data analysis, video stimuli were converted into image
frames, with 1 image frame captured at each 500 ms time
segment, resulting in 20 image frames for each video clip.
Areas of interest (AOlIs) corresponding to the eyes, nose,
and mouth were designated a priori and fixation data was
mapped onto the images using EyeNal and FixPlot
programs. Visual fixation time spent on the eyes, nose,
and mouth regions for each second of video clip was
extracted from the EyeNal data. 2 x 2 ANOVAs and paired
sample t-tests were used to compare average visual
fixation time for each AOI across drug conditions
(propranolol and placebo) within each group (ASD and
control). Simple linear regression models were used to
evaluate relationships between ASD symptomatology, as

measured by ADI-R subscale scores, and fixation time on
AQls.

Acknowledgements

T'his study was funded by a Research Scholar grant from the
[Thompson Center for Autism and Neurodevelopmental
Disorders and the Department of Radiology Research Investment
Fund at the University of Missouri.

0.5
0.45
0.4
0.35

Time (seconds)

- - -
=
0 T = A o I L N O N

=

lUniversity of Missouri - Columbia, 4Ohio State University

Effect of Propranolol vs. Placebo

ASD

Eyes Nose

-T

-
s)

-
U

o
I

m Placebo

Propranolol

-
N
0

Lips

Time {seconds)
- -
NI W

~

Eyes

Control

Mose

|
I 1l .

Lips

Placebo

Propranolol

Figure 1. Average time spent fixating on each AOI per second of video segment for both ASD and control subjects. Bars represent S.E.M.
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Figure 2. Effects of propranolol on both heart rate and blood pressure across all participants at 0, 60, and 150 minutes post-drug
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Figure 3. Linear regression models for time spent fixating on the lips in each drug condition and ADI-R non-verbal communication and
social interaction subscale scores. p <0.05 for time spent fixating on the lips in the placebo condition and non-verbal communication.
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Results

* A significant main effect of drug was found ina 2 x 2
ANOVA for time spent fixating on the lip region
(F(1,22)=7.410, p = 0.012) with no drug x group
interaction and no main effect of group.

* Paired t-tests revealed a significant decrease in the time
the ASD participants spent fixating on the lip region in
the propranolol condition, as compared to the placebo
condition (#(11) =2.873, p = 0.015).

* No significant differences were found between drug
conditions for time spent on the eye or nose regions in
the ASD group. Additionally, no significant differences
were found between drug conditions for time spent on
any of the AOI regions in the control group.

* As expected, propranolol led to significant decreases
between baseline and the time of testing (60 minutes
post-drug) in heart rate (#(23) = 6.852, p = 0.001) as well
as systolic blood pressure (#(23) =7.108, p <0.001),
across all participants.

* Linear regression models showed a positive
relationship between ADI-R non-verbal
communication scores and time spent fixating on the
lips in the placebo condition (3 =0.007, #(8) =2.325, p =
0.049), but not in the propranolol condition.

Conclusions

* These initial findings indicate a potential benefit from
propranolol in reducing the time individuals with ASD
spend looking at the mouth.

* A positive relationship between non-verbal
communication deficits and time spent looking at the
lips in the placebo condition further suggests mouth
fixation as a target for pharmacological intervention.

* The older and high-functioning nature of the
participants in the present study may have contributed
to a lack of other facial processing abnormalities in the
placebo condition, as behavioral therapy for ASD often
emphasizes skills such as eye contact.

 Future studies with larger sample sizes are needed to
further delineate the characteristics of facial processing
in ASD and the effects of pharmacological intervention.

References

(1) American Psychiatric Association. (2000). Diagnostic and Statistical Manual of Mental Disorders. 4" ed, Text Revision (DSM IVTR).
Washington, DC: American Psychiatric Association.

(2) Baio]., and the Autism and Developmental Disabilities Monitoring Network. Surveillance Year 2008 Principal Investigators. (2012).
Prevalence of Autism Spectrum Disorders --- Autism and Developmental Disabilities Monitoring Network, 14 Sites, United States,
2008. CDC Morbidity and Mortality Weekly Report, 61, 1-19.

(2) Ratey, ].]., et al. (1987). Brief report: Open trial effects of beta-blockers on speech and social behaviors in 8 autistic individuals. |
Autism Dev Disord, 17, 439-446.

(3) Beversdorf, D. Q,, et al. (2011). Effect of propranolol on word fluency in autism. Cognitive and Behavioral Neurology, 24(1), 11-17.

(4) Klin, A., Jones, W., Schultz, R., Volkmar, F., & Cohen, D. (2002). Visual fixation patterns during viewing of naturalistic social
situations as predictors of social competence in individuals with autism. Arch Gen Psychiatry, 59, 809-16.

(5) Kylliainen, A. and J.K. Hietanen. (2006). Skin conductance responses to another person's gaze in children with autism. | Autism Dev
Disord, 36, 517-25.

(6) Rutherford, M., & Towns, A. (2008). Scan path differences and similarities during emotion perception in those with and without
autism spectrum disorders. | Autism Dev Disord, 38, 1371-81.

(7) Joseph, R. M., Ehrman, K., McNally, R., & Keehn, B. (2008). Affective response to eye contact and face recognition ability in
children with ASD. | Int Neuropsychol Soc, 14, 947-55.

(8) Neumann, D., Spezio, M. L., Piven, J., & Adolphs, R. (2006). Looking you in the mouth: Abnormal gaze in autism resulting from
impaired top-down modulation of visual attention. Social Cognitive & Affective Neurosci, 1, 194-202.



	Slide Number 1

