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Introduction: There are currently no pharmacological treatments available to treat social affective symptoms 
in Autism. It has been proposed that the social-bonding hormone oxytocin could be administered to promote 
social affective ability in those with ASD 1–3.  The problem with simply administering Oxytocin as a 
neuropeptide is that its half-life is only around three minutes, thus greatly limiting its clinical usefulness 2. 
Identifying molecular pathways of oxytocin and mechanisms of action (MOA) of targets that are similar to 
oxytocin’s action, using transcriptomics available datasets, can be promising in identifying genes and pathways 
that could be further investigated in future translational autism research.    
Methods: Three RNA-SEQ studies were identified on the NCBI database that examined Oxytocin exposure to 
nerve cells in these data sets: GSE210528, GSE24666, and GSE199427, with the first two studies from rat tissue 
samples and the last one from human stem cells in a laboratory setting 4–6. The data was analyzed with the 
Library of Integrated Network-Based Cellular Signatures – or ILINCS, to find molecular pathways of oxytocin 
and mechanisms of action of genes that have similar transcriptomics signature to oxytocin. 
Results: Oxytocin had a significant effect on neural activity and signaling pathways, including enrichment of 
MAPK signaling. Oxytocin exposure led to positive regulation of protein phosphorylation and to Phosphatase 
Binding. Among the top concordant mechanisms of actions were shown to be HDAC Inhibitor, NF-kB Pathway 
Inhibitor, Dopamine Receptor and Serotonin Receptor Antagonist.  
Conclusion: This analysis indicates that Oxytocin does enrich molecular pathways, and has similar mechanisms 
of action to genes, that are directly involved in autism psychopathology. A combination of oxytocin and SSRIs 
or anti-inflammatory markers can be further investigated in laboratory settings under control conditions to 
better understand its mechanisms in the context of autism research.  
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