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• Autism Spectrum Disorder (ASD) is a 
neurodevelopmental disorder characterized 
by deficits in social communication and the 
presence of restricted interests and 
repetitive behaviors.1

• Disrupted signaling in the dopamine system 
leads to the presence of behaviors typically 
associated with ASD.2

• Vitamin D, through activation of the 
vitamin D receptor (VDR), regulates 
dopaminergic neuron differentiation3 and 
influences the synthesis and metabolism of 
dopamine.4

• There is a significant negative correlation 
between a person’s vitamin D levels and 
the severity of that person’s score on 
multiple measures of ASD.5

• Research suggests a link between 
deficiency in vitamin D and more severe 
stereotyped repetitive behaviors and 
deficits in social communication6; however, 
the effect of excess vitamin D on the 
behaviors of adolescent rats has not yet 
been examined. 
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Rats given an acute high dose of 
vitamin D will show differences in 

ASD-associated behaviors 
compared to rats that received 
vehicle when the dopaminergic 

system is probed by administration 
of a dopamine transporter (DAT) 

inhibitor (GBR 12909). 
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• Statistical significance of social preference differed between males and females in the 
social preference task.

• No significant differences between the treatment and control groups was observed in 
the marble burying task.

• Male and female rats react differently to acute high levels of vitamin D as well as GBR 
12909, possibly because estrogen and testosterone have different effects on the 
metabolism of vitamin D7 and GBR 129098.

• Rats given acute high levels of vitamin D failed to gain weight over the treatment period.
• A vitamin D assay showed the vitamin D levels of the vitamin D treatment group were 

higher than those of the control group; however, the vitamin D levels of the treatment 
group were lower than hypothesized based on the dosage given.

• Future research should aim to replicate this study on a larger sample to further 
investigate the role of vitamin D in ASD associated behaviors.
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Hypothesis
Figure 2. (A) There was a significant preference for the social (R = rat) stimulus compared to the empty cup (E = empty) 
in female rats in the corn oil-saline group only, p = 0.042. (B) There was a significant preference for the social stimulus 
compared to the empty cup in male rats in the vitamin D-GBR 12909 group only, p = 0.032. (C) There was a significant 
preference for the side of the arena where the rat was later placed for the stimulus trial when rats were habituated to 
the social preference arena with no stimuli for 5 minutes (males and females combined)  p < 0.0001. (D) Representative 
heat map of location of the rat during the social preference task.

Figure 3. (A) There was an interaction between treatment group and weight such that the rats who received vitamin D failed 
to gain weight over the treatment period while the corn oil group demonstrated weight gain typical of adolescent rats 
(males and females combined), p = 0.048. (B) There was no significant difference between the treatment and control groups 
during the marble burying task. (C) Vitamin D levels were significantly higher in rats who received vitamin D treatment than 
rats who received corn oil, p < 0.0001 but, as expected, not between the saline (sal) and GBR 12909 groups.
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Figure 1. (A) Male and female 6-week-old rats received vitamin D treatment (2 mg/kg) or corn oil (vehicle) by oral gavage daily for three days; on the fourth day they received a DAT inhibitor drug, GBR 12909 or saline prior to participating in 
behavioral tasks as shown in (B).
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