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The SGLT2 Inhibitor Canagliflozin Reduces Androgen Receptor Expression and Nuclear 
Localization of Beta-Catenin in Human Prostate Cancer Cells 
Kalkidan Bekele, Tunde Smith, and LaMonica Stewart 

 

Drugs that inhibit the protein sodium-glucose cotransporter-2 (SGLT2) are commonly used in the United States 

to treat type 2 diabetes. Recent studies suggest that SGLT2 inhibitors reduce growth of lung, liver, and breast 

cancer cells in vitro. Therefore, administration of SGLT2 inhibitors may also limit the growth of malignant 

tumors. Previous work from our laboratory has shown that one SGLT2 inhibitor, canagliflozin, reduces the 

proliferation of C4-2B cells, a castration-resistant human prostate cancer cell line. Concentrations of 

canagliflozin that reduce proliferation also lower levels of the androgen receptor (AR), a protein known to 

promote growth of prostate cancers. The goal of this study was to define the mechanism by which canagliflozin 

lowers AR protein levels. Since canagliflozin induces phosphorylation of adenosine monophosphate-activated 

protein kinase (AMPK), we initially investigated the effect 

of the AMPK pathway on this response. AMPK is a kinase that regulates cellular energy homeostasis. Western 

blot analyses demonstrated that the AMPK inhibitor Compound C does not prevent canagliflozin-mediated 

reductions in AR protein within the C4-2B cells. This suggests the AMPK pathway does not significantly 

contribute to these reductions in AR. We next explored whether canagliflozin might alter localization of beta-

catenin, a transcription factor known to increase AR expression. Western blotting showed that canagliflozin 

reduces the amount of nuclear beta-catenin and AR within C4-2B cells. These data suggest that reductions in 

beta-catenin signaling may be the mechanism by which canagliflozin lowers AR in prostate cancer cells. 

 
Health Disparities of African Americans: Labor and Delivery 
Reona Hannah 

 

There is evident discrepancy involving African American pregnancy, labor, and delivery. This has been shown 

throughout many decades as Black women have not received the adequate amount of care compared to other 

races. Innumerable studies prove that African American women and their children are not receiving the 

appropriate amount of care as other races. Health disparities among African American women are on the rise. 

These sometimes result in life-long suffrage and/or death. In correlation to these issues, racism plays a major 

role (along with other contributing factors)  in the unfair treatment of our people. 

 
The Major Impacts of Human Life Due to Chemicals Used in Hydraulic Fracking 
Shiraz Ibrahim, Dr. Sujata Guha, Dr. Ryan Beni* 

 

The purpose of this research is to expose the socioeconomic effects of hydraulic fracking, the outlook of the 

future caused by fracking, investigate the chemicals that are used and how it is affecting the health of workers 

as well as lower income communities, and the different methods as well as the various results that have a direct 

correlation of what is used and the differences between of the results of different communities. There is more 

than one method that is used in fracking, each with a different outcome. There are differences between each 

result which will be identified in making an analysis. Chemicals such as methanol, ethylene glycol, and 

propargyl alcohol along with other chemicals are considered hazardous to human health have caused great 

concerns within fracking sites specifically in lower income communities due to decreased state regulations 

within those areas. Because fracking is extremely dangerous, the chemical processes that take place are also a 

vital to explaining the health effects that are caused. Shale gas, specifically, that is involved with hydraulic 

fracturing, has become an important topic associated with environmental issues around the world and 



specifically in the United States. Groundwater contamination, chemicals, earthquakes, air pollution, and 

greenhouse emissions are only some of the negative effects that fracking has caused. In this research we 

examined the effects of some chemical and geological backgrounds to take an in depth look at the pros and cons 

of hydraulic fracking development in lower income and minority communities. 

 
Effects of Dibutyltin Exposures on Translation Regulatory Factor S6 in Human Immune Cells  
Meaghan Lewis  

 

Dibutyltin is an organotin contaminating the environment through its use as a stabilizer in polyvinylchloride, 

PVC plastics. DBT has been found in drinking water and beverages, such as beer and wine, due to leaching 

from the PVC plastics used during the distribution of these drinks. Along with PVC plastics, DBT has been used 

as a deworming agent in poultry, infiltrating additional food products and increasing the exposure of the toxin 

to humans. Due to its multiple uses, it has entered the food chain and has been detected in human blood at 

levels as high as 0.3μM. Inflammatory cytokines are important mediators of the response to injury or infection. 

However, if their levels are increased in the absence of a needed immune response, chronic inflammation can 

occur. Chronic inflammation is associated with a number of pathologies including, rheumatoid arthritis, 

Crohn’s disease, atherosclerosis, and cancer. DBT can increase the synthesis of pro-inflammatory cytokines such 

as interferon gamma (IFNγ), tumor necrosis factor alpha (TNFα), interleukin 1 beta (IL-1β), and interleukin 6 

(IL-6) in human immune cells.   DBT appears to use the ERK 1/2 and/or p38 MAPK pathways to stimulate pro-

inflammatory cytokine production by immune cells. MAPK pathways have the capacity to regulate translation 

including processes leading to the phosphorylation (activation) of the S6 ribosomal subunit. The current study 

examines the levels and phosphorylation state of S6 after 1-hour and 6-hour exposures to DBT in peripheral 

blood mononuclear cells (PBMCs). The results indicated that, within 1 hour of exposure, DBT (at several 

concentrations) elevated levels of phospho (P)-S6 and S6. At 6 hours of exposure, DBT caused increased levels 

of S6, along with significant increases at higher concentrations for P-S6. These results suggest that DBT may be 

elevating the synthesis of key pro-inflammatory cytokines in immune cells by its ability to activate translation. 

 
Black Women are Dying: A Literature Review on How Implicit Biases Impact the Quality of Medical Care 
Black Women Receive when Seeking Reproductive and Sexual Healthcare 
Doug McCollum  

 

The goal of this paper is to provide a literature review to better understand and examine the implicit biases that 

Black women receive sexual and reproductive healthcare. Implicit biases are defined as a form of bias that 

occurs automatically and unintentionally, that nevertheless affects judgements, decisions, and behaviors (Ruhl, 

2020). Implicit biases can be displayed in education, the workplace, romantically, in healthcare, and several 

other settings. These biases can then have a detrimental impact on the lives that people live, especially in the 

case of minorities. Biases are largely rooted in societal stereotypes which have proven to be deadly. Implicit 

biases can explain the adverse outcomes that people, specifically Black women receive when seeking 

healthcare. First, the origins of sexual and reproductive health in America have abundantly contributed to the 

stereotypes that fuel the implicit biases Black women experience. Subsequently, this led to Black women 

experiencing implicit biases during childbirth, which has presented higher maternal mortality rates compared 

to other races. In addition to adverse childbirth outcomes, Black women also have disparate results when 

seeking care for breast cancer and reporting chronic pain. Finally, interventions will be suggested that will help 

reduce these racial disparities and how this research should be continued. 

 

 

Wnt/B-catenin Signaling Pathway Analysis on Chronic Wound Pathologies 
Sandra Noel 
 



This research is an assessment of Wnt/B-Catenin signaling on chronic wound healing in 

multiple chronic wound pathologies. This project will be performed in collaboration with 

Vanderbilt University Medical Center. The goal of this study is to establish a clinical correlation 

between Wnt signaling activation and non-healing chronic wounds such as Diabetic foot ulcers 

(DCU), keloids, burn tissue, melanoma cells, fibrosarcoma cells, and human dermal fibroblast. 

We will also assess the effect of Wnt inhibition on a mouse cardiac injury model. 

Although Wnt signaling is activated following a range of acute and chronic wounds, there 

is very little information available that correlates Wnt signaling activation with most or all 

chronic non-healing wounds. This understanding is crucial in drug development for utilizing Wnt signaling 

inhibitors for selective personalized therapy in acute as well as chronic wound healing through regeneration. 

 

Climate Change: Dynamics and Controls of Nitrous Oxide Emission in Bioenergy Crops (Switchgrass) Under 
Biochar Application and Fertilization 
Sarena Noel  

 

 In addition to carbon dioxide and methane, nitrous oxide (N2O) is the third most significant long-lived 

greenhouse gas. Croplands are thought of as biogeochemical hotspots of soil N2O emissions. Climate-smart 

agriculture strategies, such as using biochar, have been used to minimize soil N2O and other greenhouse gas 

emissions. Biochar application has been the subject of numerous investigations; however, the findings are 

inconclusive. Meta-analysis, a quantitative review that summarizes findings from various independent 

investigations, has been extensively utilized to address this problem. This study reviewed meta-analyses that 

looked at how applying biochar to the soil affected N2O emissions. 

 

The purpose of the research is to demonstrate the importance of climate change within the environment. Over 

100-year period, one pound of N2 heats the atmosphere 300 times more quickly than 1 pound of carbon 

dioxide. N2O is a harmful greenhouse gas because of its intensity and lengthy life. Biochar research has recently 

attracted interest in the agriculture industry as a component of the reaction to climate change. A solid chemical 

with high carbon content, biochar is created by pyrolyzing biomass in an oxygen-free atmosphere. The name 

"biochar" is a composite of the words "biomass" and "charcoal." In terms of increasing agricultural output and 

reducing climate change, biochar is a potential substitute. It has been said that biochar can lessen the effect of 

agricultural systems on global warming by storing carbon and squelching N2O emissions. 

 

Is Print Journalism Becoming Obsolete Due to the Oversaturation of Online News Media?  
Clayton Oglesby  

 

This research project explores the possibility of print journalism becoming obsolete due to the oversaturation of 

online news platforms. Through scholarly articles, I plan to gain insight into how newspapers are being less 

used due to more people deciding to get their news online. The scope of my paper will be why millennials in 

Tennessee are using online media more than newspapers, and the limitations will be that millennials are not the 

only age group that doesn’t read newspapers anymore. Another limitation is that Tennessee is not the only state 

where this happens, but I limited my research to this because I believe more people in Tennessee are choosing 

not to read newspapers anymore. For example, the newspapers from the Tennessee Tribune aren't being read as 

much as online articles from the Tennessean. The literature review is revealing that digital media is currently 

setting the news agenda and for print to survive, it has to drive the news cycle. 

 
Domino Effect of Food Deserts  
Irwin Todd III  

 



The purpose of this project is to provide an insight into the ramifications food desserts bring, using trusted 

articles, data, as well as solutions to the problems that food deserts bring. In the past there has always been 

research on the effects of food deserts of food deserts and never the initial cause. This causes a disconnect in 

finding the root of the problem so a stop can finally be put in place against this growing epidemic. The causes of 

food deserts are multifaceted. More likely than not, some type of public policy is put in place that is embedded 

in systemic racism. Socioeconomic stature has a role to play in the areas that are now becoming food deserts. 

There are more connections being put in place that confirm the connections in race and demographics as well. 

 

 

Hikeshi Leukodystrophy: Putting out the Fire 
Perrez Wilson 

A variety of illnesses that involve the central nervous system that affect the white matter include hikeshi 

leukodystrophy. We discovered a novel homozygous disease-causing variation in HIKESHI in a Finish 

individual, which causes hypomyelination leukoencephalopathy, periventricular cysts, and vermin 

degeneration. Most hereditary white matter problems have no known cures, but symptomatic therapies can 

greatly lessen the impact of occurrences. To significantly improve the quality and quantity of life in the affected 

population, novel genetic techniques and transplanted stem cells are both being researched. The broad group of 

signaling molecules referred to as heat shock proteins (Hsps) is well-known for its functions in enzyme 

development, re-folding, and breakdown. Some Hsps are abundantly expressed in specific areas, but others are 

quickly increased when adverse stimuli are present. Numerous stresses, including as ischemia and 

hyperthermia, can increase the production of Hsps. These proteins then engage with co-chaperones and 

substrate proteins to control cell survival and proliferation. 

 

 


