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 The main goal of the Original Work Grant is to support the research and creative activity conducted by 

graduate students at Wright State University. The Original Work Grant is intended to help the student 

accomplish research initiatives vital to completion of thesis, publication, or any other activities relating to 

graduate studies. 
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College of Science and Mathematics 

 Dorney, Kevin Michael 

Major: Chemistry (Master of Science) 

Advisor: Dr. Ioana E Sizemore 

Title of research: Determining the Antiviral Mechanism of Silver Nanoparticles for 

Inexpensive and Effective Broad-Spectrum Antiviral Treatment 

 

 Davis, Samantha Lynn, Ph.D. Candidate 

Major:  Environmental Sciences  

Advisor: Dr. Don Cipollini 

Title of research: The effects of Alliaria petiolata, garlic mustard, on a rare butterfly 

 

 Rigsby, Chad Michael, Ph.D. Candidate 

Major: Environmental Sciences 

Advisor: Dr. Don Cipollini 

Title of research: Investigation of Sea Turtle Leeches as Vector Organisms in the 

Transmission of Fibropapilloma-Associated Turtle Herpesvirus 

 

 Oswal, Dhawal Pravinkumar, Ph.D. Candidate 

Major: Biomedical Sciences  

Advisor: Dr. Heather Hostler 

Title of research: The role of Dietary fatty acids in energy balance 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 

Dorney, Kevin Michael 

Chemistry (Master of Science) 

            

Abstract 

Silver nanoparticles (AgNPs) have recently gained increased attention as potential therapeutic 

agents due to their unique antimicrobial, antifungal, and antiviral properties; however, little is 

known of the exact mechanism by which AgNPs inhibit infections. AgNPs have recently been 

shown to inhibit or disrupt infection for a variety of virus families (e.g., HIV-1, hepatitis B virus, 

etc.), thus, proposing that AgNPs have an extraordinary potential to be utilized as an effective 

broad-spectrum antiviral agent. In order for AgNPs to be implemented for effective antiviral 

treatments, the exact biochemical process of viral inhibition must be known so that adverse host 

reactions to AgNPs can be minimized or avoided. Determination of the AgNP antiviral 

mechanism for two potent viral strains (e.g., Dengue fever virus, serotype II) will be 

accomplished using interdisciplinary chemical and biological techniques, such as, transmission 

electron microscopy to visualize AgNP viral localization, surface-enhanced Raman spectroscopy 

to chemically determine the AgNP-viral interaction at the molecular level, and cellular toxicity 

assays to determine cell viability to AgNPs at viral inhibitory doses. The insights and 

conclusions gained from this work will serve to further advance the efficacy and application of 

AgNPs as inexpensive, broad-spectrum antivirals for an increasingly susceptible world 

population. 

 

 

 

 

 

 

 

 



 

 

 

 

 
 

Davis, Samantha Lynn 

Environmental Sciences (Ph.D. Candidate) 
 

Abstract 

Invasive species – any non-indigeneous plant or animal – are a growing problem in the United 

States, because they negatively affect native plants and animals. Pieris virginiensis, the West 

Virginia White Butterfly, is a rare native butterfly that lives in forests in Pennsylvania, Ohio, and 

New York. Populations of this butterfly are declining due to climate change, habitat loss, and 

plant invasion. Its native host plants – the plants where it lays its eggs – may also be declining 

due to garlic mustard, an invasive plant. Preliminary work has shown that garlic mustard 

outcompetes the native host plants of P. virginiensis and also elicits “mistake ovipositions” from 

P. virginiensis.  The adults lay their eggs on garlic mustard, but the caterpillars cannot survive.  I 

propose to investigate the mechanisms of both apparent adult attraction to the novel plant garlic 

mustard, and also discover which chemical in garlic mustard’s chemical arsenal is responsible 

for larval death.  These results will inform conservation efforts as well as shed light on the 

evolution of Pierids in North America.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Rigsby, Chad Michael 

Environmental Sciences (Ph.D. Candidate) 

 

Abstract 

 The emerald ash borer (EAB), Agrilus planipennis (Coleoptera: Buprestidae), has been 

one of the most devastating forest pests in decades. This insect feeds on the phloem tissue of 

trees of the ash genus (Fraxinus spp.) and kills the host after approximately 3-5 years by cutting 

off the transport of sugars from the leaves to lower parts of the tree. Our lab is interested in 

characterizing EAB larval responses to putative ash defenses. We are in need of baseline data to 

health narrow our search for effective mechanisms and we are proposing to obtain these by 

quantifying the sub-lethal physiological effects of ash defenses on larvae that have fed directly 

on ash hosts. An experiment has already been performed assessing larval growth and survival on 

a native North American host compared to an Asian, co-evolved host with trees being subjected 

to different fertility and water stress treatments. Midguts will be dissected from these larvae and 

midgut homogenates made which will be used to quantify cytochrome P450 concentrations, 

serine protease, catalase, chitin synthase, and sulfotransferase activities. Cytochrome P450’s are 

involved with xenobiotic metabolism and detoxification, serine proteases are the primary protein 

digestion enzyme in EAB, catalases are the chief antioxidant enzymes in EAB midguts, chitin 

synthases are involved in chitin biosynthesis and have been shown to be upregulated in stressed 

larvae, and sulfotransferases are neurodetoxification enzymes. Data collected through this 

research will aid in our search for EAB physiological targets of ash defenses and help identify 

ash resistant phenotypes. 

 

 

 

 

 

 

 

 



 

    Oswal, Dhawal Pravinkumar 

         Biomedical Sciences (Ph.D. Candidate) 

 

Abstract 

 Obesity is a medical condition defined as an increased mass of adipose tissue that affects more 

than one-third of adults (35.7%) and approximately 17% (or 12.5 million) of children in the US 

alone. The estimated annual direct medical cost of obesity in the United States (2009) is $147 

billion. While dietary long chain fatty acids (LCFA) serve as major metabolic fuels and 

important components of biological membranes, they also play a significant role as gene 

regulators and signaling molecules that regulate metabolic pathways governing fuel utilization, 

storage, transport and mobilization. Dysregulated LCFA disrupt this energy homeostasis and 

thus have been implicated in various metabolic, endocrine and cardiovascular complications. 

 Adiponectin is secretory protein that serves to increase fatty acid oxidation, glucose uptake and 

decrease gluconeogenesis. Decreased levels of adiponectin have been implicated in obesity and 

its co-morbidities including coronary artery disease, hypertension, atherosclerosis and diabetes. 

Clinical and preclinical studies have suggested regulation of adiponectin and its receptors by 

agonists of a class of nuclear receptors - the peroxisome proliferator-activated receptor alpha 

(PPARα). The role of PPARα and its underlying mechanisms in regulating the expression of 

adiponectin is still not clear. Since PPARα binds LCFA and regulates the expression of genes 

involved in lipid metabolism, we hypothesize that ligand-activated PPARα regulates the 

expression of adiponectin.  

The goal of this research is to study the role of dietary LCFA which are known PPARα ligands 

on the expression pattern of adiponectin in in vitro cell culture models. This is important to 

understand the role of PPARα as a nutrient sensor in energy homeostasis The outcome of this 

research will also 1) help explain the importance of dietary nutrients on the pathophysiology of 

the metabolic syndrome and 2) help establish better dietary guidelines for healthy living.  

 


