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7-7:30 p.m. 
The Effects of Mu Opioid Receptor Agonists and 5HT-3 Receptor Antagonists 
on Zebrafish as Evidenced by Zebrafish Anxiety Levels 
Emily Mason 
Faculty Advisor:  Lori McGrew, Ph.D. 
 
It is known that the 5HT-3 serotonin signaling pathway functions to send pain signals to the 
brain, and that the mu opioid signaling pathway blocks pain signaling.  To determine whether 
treatment of both pathways to block pain signaling would produce a greater pain relief effect 
than treatment of either individual pathway, we treated three groups of zebrafish to a mu opioid 
receptor agonist, a 5HT-3 receptor antagonist, and a combination of the two compounds.  
Treated and control zebrafish were each placed in a dive tank for ten minutes, and their 
movements and behavior are being analyzed to determine the anxiety levels and corresponding 
pain levels of the fish under the effects of the pain-blocking compounds.  All compounds used 
were expected to relieve pain and therefore reduce the anxiety and activity levels of the zebrafish 
to near-normal levels.    To support the hypothesis that the mu opioid and 5HT-3 pain pathways 
are good targets for combination therapy, a compound effect of pain and anxiety relief was 
expected when the fish were treated with both the mu opoid receptor agonist and the 5HT-3 
receptor antagonist, resulting in restoration of normal activity levels.  A depressive, anti-anxiety 
effect was seen in the fish in response to the individual compounds, but no significant 
compounding effect was seen in response to the compound combinations.  However, the results 
suggest that combination therapy targeting the 5HT-3 and mu opioid pathways could prove 
successful in future pain studies. 
 
 
7:30-8 p.m. 
The Evaluation of Type I Interferon Levels in HPV-Positive Cervical Cancer 
Cell Lines 
Crystal LeBlanc 
Faculty Advisor: Jennifer T. Thomas, Ph.D.  
 
Human Papillomavirus (HPV) is the most common sexually transmitted virus in the United 
States and the leading cause of anogenital and oropharyngeal cancers. Previously, it has been 
determined that levels of IRF-3, a transcription factor allowing for expression of antiviral Type I 
Interferons, are reduced in HPV-positive cervical cancer cell lines.  As an extension of this work, 
we wanted to determine if Type I Interferon levels themselves are also reduced in the presence of 
HPV by Western Blot analysis. We confirmed decreased levels of IRF-3 in HeLa cells versus 
C33A cells. Original analysis of cell lysates revealed faint expression of Interferon-α and 
Interferon-β for both cell lines, however, the levels were too low to distinguish between the 
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samples. Given that Interferon-α and Interferon-β are secreted proteins and their levels of 
expression in cell lysates were so low, we next examined supernatants for Type I interferons. 
Analysis of supernatants indicate possible multimer formation of the Type I interferons in C33A 
and HeLa cells. Future studies can compare levels of the secreted interferons between C33A and 
HeLa cells. Taken together, these results may indicate that HPV can suppress antiviral activity 
downstream of IRF-3 and potentially contribute to immune evasion and cancer progression. 
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