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• Vitamin D deficiencies have been 
associated with many 
neurodevelopmental disorders, such 
as Attention-Deficit/Hyperactivity 
Disorder (ADHD), autism, and 
schizophrenia.1

• ADHD is characterized by extended 
periods of hyperactivity, impulsivity, 
and inattention.2

• Evidence suggests that Vitamin D may 
have a direct role in the regulation of 
the dopaminergic system in the 
brain.3

• There is an overall lack of 
understanding and gaps in knowledge 
of how acute high-dose Vitamin D 
supplementation can affect the 
dopaminergic system when 
challenged, either by a disorder 
(ADHD) or by administration of drugs 
that alter dopamine signaling [e.g., 
dopamine transporter (DAT) inhibitor, 
GBR 12909].
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Hypothesis

Rats with elevated levels of 
Vitamin D will exhibit more 

hyperactive, ADHD-like behaviors 
in the open field and nest building 

tasks than rats with normal 
Vitamin D levels after receiving 
the DAT inhibitor, GBR 12909. 

SURFS

Fig. 3 Score of nest built overnight for both male (A) and female (B) rats based on the treatment group
assigned. Results for nest building were not statistically significant. Amount of food consumed during the nest
building task for males (C) and females (D). For both sexes, rats given Vitamin D tended to consume less food
overnight during the nest building task. *p < 0.05 **p < 0.01

• The toxic levels of the acute-high dose of Vitamin D in addition 
to lower appetite could be contributing factors to the overall 
decrease in weights of the rats.

• Rats given Vitamin D tended to travel more distance in the 
open field activity task, which may be due to hyperactive 
behavior induced by the treatment.

• The nest building results were not statistically significant, but 
the rats that received Vitamin D ate less food during the nest 
building task that could be due to the toxic levels of the 
Vitamin D treatment.

• Vitamin D levels determined by the ELISA were significantly 
higher in treated rats meaning the doses given were effective.

• Future research should aim to replicate this study to add more 
rats and increase the statistical power to better gauge the 
trends in data.
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Fig. 1 General timeline of treatments and tests for each of the 22 rats (11 males and 11 females). Social
Preference and Marble Burying Tasks are related to another study focusing on Autism Spectrum Disorder.
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Fig. 5 Plasma 25-OH Vitamin D levels (determined by an ELISA) after testing
for males (A) and females (B). Rats given Vitamin D did show significantly
higher levels of Vitamin D than the control group. Both p < 0.01

Fig. 2 Distance travelled in centimeters for both male (A) and female (B) rats during the open field activity
task, divided into 5-minute intervals. (C) Representative heat map for the open field activity task. For both
sexes, the rats given Vitamin D tended to travel more distance, but results were not statistically significant.

EXPERIMENTAL DESIGN & RESULTS

Fig. 4 Change in weight of both male (A) and female (B) rats throughout
the study. For both sexes, the rats that received Vitamin D tended to
gain less weight than control rats.
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