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Research Interests  

A. General Research Interests: 

My research interests focus on skeletal biology, with a particular emphasis on the mechanisms of 

actions of glucocorticoids (GC) upon the musculoskeletal system. My graduate studies focused 

on investigating novel mechanisms that potentially interfere with glucocorticoid (GC)-induced 

bone loss, under the guidance of Dr. Teresita Bellido at the University of Indiana School of 

Medicine. These studies examined the effects of interventions targeting endoplasmic reticulum 

stress, the Wnt antagonist Sost/sclerostin, and Pyk2 activity on the response of bone cells to GC, 

focusing on bone formation, osteoblast/osteocyte apoptosis, and bone resorption activity. In the 

last part of my graduate studies, I initiated investigations on the mechanisms by which GC excess 

induces skeletal muscle loss and weakness. My postdoctoral studies expand upon these initial 

observations and investigate the hypothesis that atrogene upregulation is a common mechanism 

underlying GC actions in bone and skeletal muscle, and that therapeutic approaches that interfere 

with the atrophy pathway will simultaneously prevent harmful GC actions in both tissues. We are 

also investigating whether prevention of Pyk2 activation and Notch signaling induced by GC, as 

well as whether increased activation of the vitamin D receptor will prevent GC-induced 

musculoskeletal disease. During my post-doctoral fellowship, I also have had the opportunity to 

examine the role of osteocytic focal adhesion kinase FAK expression in the anabolic skeletal 

response to mechanical loading in vivo, as well as the role of anti-oxidant enriched blueberry 

diets and antioxidant transcription factor Nrf2 expression upon the skeletal response to sex 

steroid deficiency. I have also participated in studies investigating the potential of interventions 

such as the SERM Raloxifene, activation of the PTH receptor with PTHrP peptides, and mechanical 



loading to ameliorate the bone disease elicited by type I or type II diabetes in rodent models.  

B. Glucocorticoid, Muscle, and Bone focused Postdoctoral Career: Mechanisms of 

glucocorticoid action on the musculoskeletal system: Excess of glucocorticoids (GC) 

increases bone resorption and decreases bone formation, resulting in loss of bone mass and 

strength. GC also cause skeletal muscle weakness with loss of body balance and increased falls, 

which in turn further elevated bone fracture risks. Currently, there is an unmet need for a 

therapeutic agent that simultaneously addresses osteoporosis and sarcopenia, and improved 

therapeutic strategies are sorely needed. We are investigating the atrophy E3 ubiquitin ligase 

signaling pathway as well as whether interventions that prevent bone loss impact GC skeletal 

muscle effects. These findings will offer new molecular targets for interventions to potentially 

prevent GC-induced bone and muscle loss.  

C. Nutrition, Microbiome, and Bone focused Postdoctoral Career: Blueberry diet 

induced bone to gut microbiome crosstalk: Accumulating evidence highlights the 

importance of the gut microbiome for homeostasis in several tissues, including the skeleton. In 

particular, the composition of intestinal microbiota is linked to bone remodeling and bone loss 

with estrogen deficiency in mouse models; although the mechanisms by which the gut 

microbiome influence bone homeostasis are far from being fully understood. These studies 

investigate the underlying protective mechanism of blueberry-based nutritional interventions that 

protects the musculoskeletal system from estrogen loss and promotes gut microbiome diversity. 

These findings lay the foundation for developing nutrition-based interventions with fewer side 

effects and tailored to patient sex. 
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