RESEARCH PROJECTS

I. Hepatitis E Seroprevalence Study in canis lupis familiaris and Associations to Human Owners.
Sporadic, acute Hepatitis E is emerging more frequently in humans in the developed world, even in
Texas. HEV may be more abundant in humans and other animals than we realize. One U.S. human
seroprevalence survey found HEV IgG rates of 21%. Many theorize a zoonotic nature of transmission as
antibodies have been detected in a wide range of mammals. For instance, a recent study found 40% HEV
prevalence in laboratory rabbits. Current thinking from USDA and CDC places suspicion on feral pigs.
This collaborative project is designed to study the prevalence of HEV in East Texas and the role of
domestic doges in emerging of this zoonotic disease.

I1. Liposomal antibiotics in Infection Therapy

Liposomes are emerging as a preferred drug carrier to combat antibiotic resistant strains due to their
ability to fuse with the prokaryotic cell membrane as the endpoint of their carrier function. In this project,
we investigate the efficacy of this alternate method on microbial adhesion, which is accepted as a
prerequisite to P. aeruginosa colonization and infection. Using A549 pulmonary epithelial cells, we
quantify P. aeruginosa adhesions to host cells using fluorescence microscopy and colony forming unit
assay. The ultimate goal is to safely eliminate bacterial infections caused by organism resistant to
conventional drugs. Our hypothesis for this line of research is that the use of liposomal antibiotics as
opposed to conventional methods will augment the existing antibiotics ability to efficiently inhibit the
adherence of P. aeruginosa to human lung cells and therefore decrease susceptibility to infection.

I11. Therapeutics for Pulmonary Inflammatory disease- We are investigating the efficacy of both free
and liposomal erythromycin in reducing inflammation in human alveolar cells. Using human A549 cells,
we model inflammation and the immunomodulatory effects of erythromycin. We use an ELISA to
determine exact concentrations of various mediators of inflammation including IL-8 and TNFa. Our
ultimate goal is to understand the inflammatory process set forth by structural cells of the lungs in an
effort to provide more options for relieving inflammation in the pulmonary system.

IV. Cellular Mechanism of Pulmonary edema- Pseudomonas aeruginosa frequently infects patients
with cystic fibrosis and immunocompromised individuals. One of the first steps in pulmonary injury is the
loss of epithelium integrity; which is followed by inflammation and edema. Previous reports from our lab
indicate that P. aeruginosa elastase (PE) activates host cells’ signal transduction pathways that, in part,
contribute to tight junction disruption. The exact mechanism of epithelial disruption, however, is not yet
fully understood. We investigate the role of cell receptors and signaling cascades in PE-induced
modification of Tight Junction organization and epithelial barrier integrity. An in vitro model of human
pulmonary epithelial cell (Calu-3) grown on tissue culture inserts are utilized in this project.

V. Plasminogen Activator inhibitor (PAI-1) activity as a biomarker and target for therapeutic
intervention. Pleural loculation or scarring in the pleural space is now difficult to treat and is associated
with poor outcomes. As a member of a research team at UTHSCT, we identified PAI-1 activity as a
biomarker and target for therapeutic intervention. Our ultimate goal is to identify a novel PAI-1-targeted
intrapleural fibrinolytic therapeutic, which we will advance to IND-enabling work in anticipation of near-
term clinical trial testing to provide better, safer treatment for patients with pleural loculation.
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