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Current and future Research Projects: 
  
Project line #1: Investigating the potential use of natural factor and bioactive 
compounds for restoring or enhancing cellular bioenergetics in cancer and 
diabetes. 
Cellular bioenergetics (broadly defined investigation of the function of mitochondria and 
glycolysis in energy production) plays an essential role in many pathophysiological 
conditions. It is well recognized that disturbances in cellular bioenergetics are 
representing some of the most distinct factors involved in development and progression 
of cancer and diabetes. 
Considering the importance and burden of cancer and diabetes on public health (both are 
ranked as #2 and #7 leading causes of death in the USA for 2017 according to US CDC), 
it is imperative to increase our understanding of mechanisms involved in developing 
disturbances in cellular bioenergetics and find new ways to restore normal cellular 
functions. 
This project will focus on investigating the therapeutic potential of various naturally 
occurring antioxidant compounds such as melatonin, cortisol, apigenin, and others for 
resting the disturbance in cellular bioenergetics and ultimately aiming to improve the 
quality of life of cancer or diabetes patients. Additionally, we will investigate how 
environmental factors (temperature, pH and phosphate levels) at cellular levels could be 
manipulated as possible ways to restore (or enhance) bioenergetics profiles of 
dysfunctional cells. We will utilize an in vitro model to study bioenergetics of normal and 
dysfunctional pancreatic β-cell and lung fibroblast/lung cancer cell lines. The overall goal 
is to investigate the role of redox metabolism and natural antioxidant compounds for 
improving pancreatic β-cells and lung fibroblast dysfunction.  
  
Project line # 2: Role of the redox metabolism in muscle biology. 
Antioxidant defense and redox regulation play a central role in muscle biology. The 
primary source of free radicals in most cells is the mitochondrial oxidative 
phosphorylation. Among various tissues and organs, muscle cells top the list in the 
number of mitochondria per cell. As a result of these properties of muscle cells and 
mitochondria, it is crucial to increase our understanding of the role of free radicals and 
oxidative stress in heart, skeletal, and smooth muscle.  
Potential advancements in our understanding of these processes will be necessary for a 
number of practical and clinical reasons. For example, heart disease and failure are the 
#1 leading causes of death in the USA according to US CDC; and a better understanding 
of oxidative modifications in muscle proteins could help for improving current approaches 
for treating patients with heart dysfunction or failure. This project will focus on 
investigating the changes in muscle cellular bioenergetics, sarcomere protein isoform 
changes of expression and posttranslational modifications and their functional 



manifestation. Initially, the aim will be to focus predominately on striated muscle (skeletal 
and heart muscle cells) studies but will aim also to include smooth muscle experiments 
later stages of the studies. This project line will be highly collaborative research involving 
PIs from local institutions (BSU, ISU, NNU, etc.) and others. Experiments will be carried 
on tissues that have been previously collected from and stored frozen and in vitro 
experiments with living muscle cells (C2C12 myoblast and others). 
  
  
Link to publications on Google Scholar: 
https://scholar.google.com/citations?user=r3W-M9AAAAAJ&hl=en&oi=ao 
  
  
  
Student Research Opportunities at ICOM: 
No specific skills are required or expected. 
Anyone enthusiastic to obtain hands-on research experience is welcome in the lab. 
Dependability and ability to work well with others are a must. 
 
 


