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University of North Texas Health Science Center

The Department: The core of the department's research focuses on the physiology and pathophysiology of the
cardiovascular system. Research in the department is funded at over $3 million per year by grants from the
National Institutes of Health, the American Heart Association, the U.S. Department of Defense, and NASA. In
addition, several faculty receive funding from private sources to support developmental research in biotechnology.

THE FACULTY

Steve W. Mifflin, Ph.D., Chair and Professor (Ph.D., Physiology and Biophysics, University of Texas Medical
Branch, 1983). Research focuses on brainstem neurons that regulate blood pressure and respiration. Of
particular interest is how these neurons adapt following chronic changes in physiological state (high blood
pressure, low oxygen levels, sleep apnea, high salt intake). Studies are conducted over the spectrum from
conscious, freely moving animals to single cell electrophysiology. The goal is to better understand if alterations in
central nervous system function in pathophysiological states are protective or contribute to the pathophysiology.
This knowledge can guide new therapeutic approaches.
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James L. Caffrey, Ph.D., Professor (Ph.D., Physiology, University of Virginia, 1973). Laboratory studies the
neuroendocrine regulation of the heart and circulation with specific emphasis on interactions between the
autonomic neurotransmitters (acetylcholine and norepinephrine) and the endogenous opioids (endorphins,
enkephalins, and dynorphins). Studies in this program include both molecular and intact organ system
approaches in both human subjects and experimental animals. The laboratory emphasis includes the role of
opioids in cardioprotection, cardiometabolic disease in general and diabetes in particular. A current laboratory
focus is the identification of early markers of cardiometabolic disease in ethnic minorities and the development of
strategic interventions to address those disparities. Our results suggest that determining the cardiac and
neurovascular influences of endogenous opioids will help to develop new strategies for the treatment and
prevention of the emerging world wide epidemic of cardiometabolic disease.
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Flavia R Carrefio, Ph.D., Research Assistant Professor; Director Biochemical/Molecular Biology Core (Ph.D.,
Cellular and Tissue Biology, University of Sao Paulo, Brazil, 2004). Primary goal is to identify molecular
mechanisms associated with adaptations and/or neuroplasticity in animal models of chronic disease states such
as inappropriate vasopressin release, hypertension and sleep apnea. Studies in this program include biochemical
and molecular approaches to evaluate neurothrophins related signal transduction mechanisms; lipid raft-protein
association; protein-protein interactions among signaling molecules and receptors; post-translational
modifications with an emphasis on glycosylation, ubiquitination, lipidation and phosphorylation.
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J. Thomas Cunningham, Ph.D., Professor and Director of Cardiovascular Research Institute (Ph.D.,
Biopsychology, University of lowa, 1988). We investigate the role of the central nervous system in body fluid
homeostasis and cardiovascular regulation. Current projects focus on the physiological regulation of vasopressin
release by visceral afferents and the roles of hypothalamic TRP channels and brain derived neurotrophic factors
in syndrome of inappropriate ADH (SIADH). We also study hypothalamic mechanisms that influence sympathetic
outflow in animal models of hypertension.
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Dan Dimitrijevich, Ph.D., Research Associate Professor (Ph.D., Organic Synthesis, University of Bath, 1969).
Cell—cell and cell-matrix interactions pertinent to wound healing, human tissue engineering strategies and in vitro
generation of grafts for tissue replacement therapy. Development of 3-D in vitro models and studies of scar
formation and prevention. Most recent tissue of interest is bone which regenerates without scar formation.
Recent interest in targeted adult stem / progenitor cell isolation and delivery using tissue engineered grafts and
the cellular and extracellular role of 14-3-3 proteins in development and homeostasis of human eye tissues.
Patents obtained for engineering skin and cornea substitutes, rotating wall vessels for tissue engineering and a
bioabsorbable anti-adhesion membrane.
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H. Fred Downey, Ph.D., Regents Professor and Vice Chair, (Ph.D., Biophysics, University of lllinois, 1968).
Research delineates mechanisms to protect the heart from ischemia. Investigations focus on mechanisms
controlling the coronary circulation and myocardial metabolism and on interactions between the coronary
circulation and cardiac function. Current emphasis is on right ventricular physiology and on effects of osteopathic
manipulation on lymph flow and immune function.
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Patricia A. Gwirtz, Ph.D., Professor, (Ph.D., Physiology, Thomas Jefferson University, 1978). The application of
the core principle of “Respect of Persons” in ethical research is the concept of informed consent. Respect of
persons in research implies consideration of and valuing the opinions and choices made by a subject who has
adequate knowledge. This requires that the subject fully understand or comprehend the informed consent;
otherwise their rights and respect are compromised. A major barrier to comprehension occurs when the informed
consent must be translated. Current research is focusing on examining the effects of these linguistic problems
and other contributing factors (e.g., education) on comprehension of the consent process.
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Rong Ma, Ph.D., Assistant Professor (Ph.D., Physiology, University of Nebraska, 1999) Research focuses on
Ca“"-conductive channels (TRP channels) in kidney (glomerular mesangial cells and podocytes) and vascular
smooth muscle cells. Major interests include regulation of TRP channels by protein kinases and reactive oxygen
species, physiological relevance of TRP channels in kidney and blood vessels, and the association of TRP
channel dysfunction with kidney and vascular diseases, such as diabetic nephropathy and vasculopathy.
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Robert T. Mallet, Ph.D., Professor (Ph.D., Physiology, George Washington University, 1986). Research
emphasizes development of novel strategies to protect heart and brain from ischemic and inflammatory injury by
modifying metabolic fuel supply to these organs, or by hypoxia conditioning. Current studies are defining
mechanisms responsible for protection of the heart and brain by pyruvate during cardiac arrest-resuscitation,
cardiopulmonary bypass surgery and hemorrhagic shock, and robust preservation of ischemic heart muscle and
brain by intermittent, normobaric hypoxia conditioning.
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Jeffrey T. Potts, Ph.D., Associate Professor (Ph.D., Physiology, University of North Texas Health Science
Center, 1993). Research focuses on neuroplasticity in autonomic brainstem circuits controlling cardiovascular and
respiratory function. Studies involve single cell-to-whole animal models employing electrophysiology, optical
imaging, neuronal tracing and immunohistochemistry. The goal of my research is to understand the role of
cardiorespiratory brainstem circuits in exercise and in disease states including hypertension, sudden infant death
syndrome and sleep apnea.
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Peter B. Raven, Ph.D., Professor (Ph.D., Scientific Basis of Physical Education, University of Oregon, 1969).
Investigates cardiovascular regulation of the human during exercise and orthostasis. By using invasive and non-
invasive procedures, integrative physiological mechanisms of cardiovascular regulation of the human are
investigated during dynamic exercise and gravitational stress in both young and elderly individuals with varying
levels of aerobic fitness.
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Xiangrong Shi, Ph.D., Associate Professor (Ph.D., Environmental Physiology, Yale University, 1989). Research
interests include body fluid and blood pressure regulation under various environmental stresses; cardiovascular
adaptations to acute physical activity and/or chronic exercise training; and the interrelation of blood volume and
blood pressure control and regulatory mechanisms with aging.
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Michael L. Smith, Ph.D., Professor (Ph.D., Biology, University of North Texas, 1986). Research efforts focus on
the neural control of cardiovascular function relating to mechanisms of sudden cardiac death, syncope, exercise
training effects, and mechanisms of the association between obstructive sleep apnea and hypertension.
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Weirong Zhang, Ph.D., Research Assistant Professor (Ph.D., Physiological Sciences, University of Florida,
2004). Research efforts focus on neural control of cardiovascular and respiratory function. Studies involve
various animal models, including chronic hypertension, chronic intermittent and sustained hypoxia. Current
studies are investigating chronic hypoxia-induced neural plasticity in central nervous system.
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