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Modulating Neuroplasticity in Post-Stroke Animal Models  

Treated with a Drug Combination of Fluoxetine and Simvastatin 

Moner Ragas 

Biomedical Sciences/Neuroscience, Cell Biology & Physiology, PhD 

ABSTRACT 

Stroke is a leading cause of serious disability and death in the United States. The American Heart 

Association (AHA) reported that in the United States every 40 seconds a person has a stroke. The total 

number of stroke-related disability cases is around six million. Currently, available options to treat stroke 

are giving thrombolytic therapy (recombinant tissue plasminogen activator, tPA), aspirin or statins, 

which are generally aimed to prevent a recurring stroke. Unfortunately, tPA, the only drug with strong 

functional improvement following stroke, is time-sensitive and must be used within 3.5 hr. Within the 

stroke population, only less than 10% are able to make it to the hospital within that short window of 

time. 

Previous studies in our lab have shown successful recovery of motor functional ability up to 85-

90% of pre-stroke function in stroked rats of the Long Evans strain with a drug combination of 

Fluoxetine and Simvastatine, when treated about 20-26 hours after stroke induction. Based on their 

functional improvement, we decided to apply the same strategy to the Sprague-Dawley strain. This 

strain has higher brain circulation which is similar to that of humans. We will use RNA analysis of the 

tissue around the infarct regions of animals treated either with or without our drug combination and 

then with or without rehabilitation of the injured forepaw to assess changes in neuroplasticity. We will 

test for functional improvement in forelimb use during the 32 days with a grasping test, called the 

Montoya staircase.  We aim to clearly understand the mechanisms by which drug combination, with or 

without limb physical rehabilitation, enhances functional recovery. 

We hope we will be able to translate our results into effective clinical therapies that save people 

from lasting motor disability following a stroke. 



 

The Effects of Herpes Simplex Virus 1 (HSV-1)  

or Dengue Virus 2 (DENV-2) Infection on Polarized RAW 264.7 Murine Macrophage Cell Line 

Nagarjuna Reddy Cheemarla  

Microbiology and Immunology, MS 

ABSTRACT 

Two distinct subpopulations of macrophages have recently been described.  The first population 

is referred to as M1, or classical macrophages and the second population is classified as M2, or 

alternative macrophages. Macrophages are polarized to M1 by type 1 cytokines and M2 by type 2 

cytokines. The hypothesis of this study is that Herpes Simplex Virus type 1 (HSV-1) or strain 2 of the 

Dengue virus (DENV2) infected unpolarized M0 macrophages will exhibit the same morphology, 

elevated levels of suppressor of cytokine signaling 1 (SOCS1), and iNOS production as do M1 polarized 

macrophages and will not express elevated SOCS3 levels, IL-10, and Arginase I as do M2 macrophages. 

This study involves polarization of murine macrophage cell line RAW 264.7 by IFN-/LPS treatment for 

M1 phenotype to identify the stimulation of SOCS-3 resulting in nitric oxide (NO) production as well as 

stimulation of SOCS-1 and IL-10 production by IL-4/IL-13 treatment for M2 phenotypes in response to 

infection by HSV-1 or DENV2. Before and after HSV-1 or DENV-2 infection, polarization will be 

characterized using immunostaining and flow cytometry for expression of CD86/CD14, and for iNOS by 

M1 cells and for Arg I and IL-10 by the M2 phenotype. Ratios of SOCS1/SOCS3 proteins will be done 

using flow cytometry. Since this macrophage cell line is of BALB/c origin, future studies include DENV-2 

or HSV-1 infection of BALB/c mice and subsequent monitoring of pathogenesis to detect macrophages 

expressing SOCS1/SOCS3,  iNOS, IL-10 and Arg I during the first 14 days of infection. These findings will 

elucidate the role of macrophage sub-populations in DENV-2 associated pathogenesis and HSV-1-

induced lesion formation and resolution over time. 

 

 



 
 

The Early Antibody Response to Influenza Viral Infection  

Amber Braddock  

Pharmacology and Toxicology, MS 

ABSTRACT 

According to the World Health Organization, the 2009 Pandemic H1N1 Flu killed over 14,000 

people worldwide and the seasonal flu kills around 35,000 a year. Non-lethal infections cost thousands 

of dollars in hospitalization expenses and missed work. The identification of cell populations and 

pathways involved in the early induction of neutralizing antibodies can assist in the development of 

novel protective vaccines against new pandemic influenza virus strains. The 8th gene of influenza codes 

for Nonstructural Proteins 1 and 2 (NS1 and NS2).  The NS1 of H1N1 but not H3N2 flu viruses inhibit the 

expression of type I (alpha) interferon (IFN) in dendritic cells.  IFN alpha (α) is involved in the activation 

of B-lymphocytes and is associated with increased antibody secretion. 

The purpose of this study is to analyze the kinetics of anti-influenza antibody secretion in 

humans in vitro early after infection with H3N2 wild type (wt) and H1N1wt virus.  Our hypothesis is that 

infection of dendritic cells with H3N2wt in the presence of IgM+ B cells does induce a rapid antibody 

response. In contrast, infection with H1N1wt does not induce a rapid antibody response against the 

virus. Specific aim one is the infection of separate dendritic cell (DC) populations with influenza H3N2wt 

and H1N1wt, respectively.  We hypothesize that DCs infected with H1N1wt will have decreased 

expression of type I IFNs and BAFF secreted cytokines inducing production of antibodies. In contrast, 

DCs infected with H3N2wt is predicted to secrete type I IFNs and leading to a rapid activation of B 

lymphocytes. The second aim is to co-culture infected DCs with IgM+ B cells containing Marginal Zone B 

Cells (MZBCs) for 7 days and study the kinetics of anti-influenza antibody production.  We expect to see 

wells containing IgM+ B cells to have an earlier detection of antibodies when co-cultured with H3N2wt, 

compared to H1N1wt.  We speculate the lack of IFN alpha in H1N1wt infected DCs will result in a delay 

of the antibody response by the IgM+ B cells. 

 



 
 

Mitochondrial-Nuclear Dysfunctions in Caenorhabditis 

Emily King 

Biological Sciences, MS 

ABSTRACT 

Nuclear and mitochondrial genomes have coevolved to regulate and maintain cellular interactions.  Both 

gene networks have adapted to conserve fitness. If a sufficient disruption occurs between the nuclear-

mitochondrial interactions, fitness will decline. Cells highly demand the energy output from the 

mitochondria. Therefore, a decrease in fitness could lead to cell damage and potentially give rise to 

disorders. Recombinant C. briggsae and C. briggsae: C. sp. 9 strains will be tested on three fitness assays 

to determine if divergence within and between these species is sufficient to disrupt nuclear-

mitochondrial interactions. Studying nematodes for the interactions of mitochondria and nuclear DNA 

can help better our understanding of serious human diseases such as Parkinson’s and muscular 

dystrophy.   

 



 

Assortative Fertilization in the Elegans-Group of Caenorhabditis  

Sara Seibert 

Biological Sciences, MS 

ABSTRACT 

There are many factors that inhibit two species from producing viable offspring. Differences in external 

and internal mechanisms between two species can result in reproductive isolation. In Caenorhabditis, 

non-parasitic soil nematodes, internal mechanisms that prevent fertilization of the egg by the sperm can 

be observed.  Assortative fertilization is an example of an internal mechanism with species-specific 

interactions between sperm and oocytes. One aspect of this type of fertilization most intriguing to 

evolutionary biologists is sperm chemotaxis. This has been observed in the Elegans-group of 

Caenorhabditis. After mating, amoeboid sperm crawl along the uterine lining of the female towards the 

spermathecae in response to prostaglandin signals from unfertilized oocytes.  My goal is to expand the 

analysis of species-specific sperm chemotaxis and determine its role in assortative fertilization within 

the Elegans-group. In addition, I will attempt to correlate variation in the rates of fertilization between 

species of Caenorhabditis to differences in their DNA that impact sperm-egg interactions. Broader 

implications of this work could give insight into genetic variations impacting the factors leading to 

speciation events and an understanding of the interactions of chemical signaling between sperm and 

oocyte. The chemical signaling involved in cell navigation in an organism is a universal concept that can 

applied to humans and other organisms. Understanding Caenorhabditis’ genome evolution and its 

impact on reproduction will further aid our research efforts on speciation. Moreover, observing genetic 

variation impacting fertilization in Caenorhabditis and other intermediate model organisms could give 

researchers insight into the growing number of humans that have varying degrees of fertility. 

 

 


