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Integrative Physiology Discipline 

Robert T. Mallet, PhD, Graduate Advisor  
Carl E. Everett Education and Administration Building – EAD 318 
817-735-5080 
Robert.Mallet@unthsc.edu 

Graduate Faculty: T. Cunningham; R. Cunningham; Dory; Goulopoulou; Gwirtz; Hodge; Lacko, 
Ma; Mallet; Mathis; Mifflin; Raut; Rickards; Roane; Romero; Schreihofer; Smith; Yurvati 
 
Physiology is an essential foundation for clinical and experimental medicine. The physiologist seeks 
an understanding of the physical and chemical mechanisms of biological processes. Integrative 
physiology is the study of the function of living organisms and their various components. It 
encompasses normal and abnormal function and ranges in scope from an understanding of basic 
molecular and cellular functions to a cognizance of biological control systems and of the integration 
of bodily functions among multiple organ systems. 
 
The faculty maintain active and productive research programs with special emphasis on 
cardiovascular physiology. Research interests of the faculty include autonomic neuroscience, 
neuroendocrinology, lipoprotein-based drug delivery, hypertension, cardiac hypertrophy and failure, 
cardiac resuscitation, cardiac opioids, coronary circulation, adaptation to exercise and hypoxia, 
effects of aging and obesity, neurophysiology, stroke and neuroprotection, renal physiology and 
pathology, and calcium signaling. Faculty programs are funded by extramural sources including the 
American Heart Association, the National Institutes of Health, American Diabetes Association, 
Department of Defense, and the National Aeronautics and Space Administration. 
 
Students may enter the discipline after completing course work and laboratory rotations as required 
by the Graduate School of Biomedical Sciences. The discipline offers advanced courses designed to 
integrate the fundamental processes of molecular biology and neurophysiology with organ system 
functions. Students participate in teaching and seminars and receive extensive training in techniques 
of contemporary physiological research. Doctor of Philosophy (Ph.D.) and Master of Science (M.S.) 
students perform original, publishable research, and present their research findings at national 
scientific meetings. One to two years are required to complete the M.S. degree requirements. Three 
to five years are required to complete the Ph.D. degree requirements.  
 
Graduates with advanced degrees find employment in higher education, industry and government 
agencies. 
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Integrative Physiology Graduate Faculty and Their Research 
 
J. Thomas Cunningham, Ph.D. 
Interim Chair and Associate Dean of Research, GSBS and Regents Professor, Department of 
Physiology & Anatomy  
Category III 

Our laboratory studies the role of the central nervous system in the 
regulation of the cardiovascular system and water and electrolyte balance. 
We study how the brain participates in the normal maintenance of blood 
pressure and fluid balance, a process called homeostasis. We also 
investigate how changes in these CNS processes contribute to water 
retention associated with heart or liver disease and chronic diseases such as 
hypertension. Our goal is to achieve a better understanding of how the CNS 
contributes to health and diseases though its interactions with the 
cardiovascular system. 
 
 

 
Rebecca L. Cunningham, Ph.D. 
Associate Professor, Department of Physiology and Anatomy  
Category III 

Our laboratory studies the role of steroid hormones, specifically androgens, 
from prenatal development to aging. Most of our research is focused on 
androgen signaling mechanisms and defining the effects of androgens on 
central nervous system function. One of our long-term research goals is to 
determine how development and aging alters neuronal steroid hormonal 
responses in an oxidative stress environment, a hallmark of aging, 
developmental disorders, and neurodegeneration. We have shown that 
androgens can either be neuroprotective or damaging, and these effects are 
heavily influenced by the oxidative stress environment. We use in vitro, in 
vivo, and clinical approaches to understand the how androgens affect brain 

function and physiology.  It is expected that this research will expand the understanding of how 
steroid hormones impact the brain and body. 
 
Lad Dory, Ph.D. 
Professor, Department of Physiology & Anatomy 
Category III  

Dr. Dory’s research is focused on the area of atherosclerosis, specifically reverse 
cholesterol transport and apolipoprotein E metabolism. He conducted pioneering 
research to characterize interstitial fluid lipoproteins and peripheral high density 
lipoprotein (HDL) formation, and was the first to demonstrate, in vivo, the synthesis 
of apoE by peripheral (non-hepatic) tissues, as part of cholesterol efflux and HDL 
formation. He also pioneered work on the effects of hyperbaric oxygen on the 
development and regression of atherosclerosis in animal models and discovered a new 
allele for the murine form of extracellular superoxide dismutase (ecSOD). His current 
work is aimed at elucidating the role of ecSOD, including the novel ecSOD variant, in 
various diseases, including bacterial infection, asbestosis, irritable bowel disease and 
colon cancer. 
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Styliani Goulopoulou, Ph.D. 
Assistant Professor, Department of Physiology & Anatomy 
Category III  

Dr. Goulopoulou’s laboratory aims to understand the causes of pregnancy 
complications that endanger the health and life of the mother and the baby during 
and after pregnancy.  Preeclampsia is a disease that occurs only during pregnancy 
and has many characteristics such as maternal high blood pressure and inability of 
the vessels to transfer nutrients and oxygen to the baby.  In pregnancies with 
preeclampsia, both the mother and the baby are at risk for health problems and death.  
Unfortunately, we do not know what causes preeclampsia and there is no available 
cure to treat this disease.  Dr. Goulopoulou and her research team will test whether 
molecules that are released in the maternal blood from dead cells cause the 
symptoms of preeclampsia, and if certain treatments to stop these molecules and 
their actions are effective at preventing preeclampsia.  Also, they will test whether 

women with preeclampsia have increased levels of products that are released into the blood from dead cells.  
Understanding the causes of preeclampsia will help mothers and babies live healthy and long lives. 
 
 
Patricia Gwirtz, Ph.D. 
Associate Dean of Academics, GSBS and Professor, Department of Physiology & Anatomy 
Category III 

Dr. Patricia Gwirtz is a Professor in the Department of Integrative Physiology and 
Anatomy and serves as Associate Dean of GSBS. In this role, she oversees the 
Specialized Master’s Degree Programs in Medical Science, Clinical Research 
Management and Biotechnology, developing the curriculum and serving as faculty 
adviser for the students in these programs. She has more than 25 years of 
experience in the development and oversight of educational programs and student 
development as an instructor, course director, program director and assistant dean. 
She is committed to mentoring students and junior faculty and to finding 
innovative ways to incorporate active learning methods in the classroom in order 
to foster active learning and develop the critical thinking skills of students. 

 
 
Lisa Hodge, Ph.D. 
Associate Professor, Department of Physiology & Anatomy 
Category III  

Our long-range research goal is to evaluate the effectiveness of osteopathic 
manipulative techniques (OMT) at modulating the immune response against a variety 
of infectious and inflammatory diseases. Clinical studies support the application of 
OMT for the treatment of infection, edema, neuromuscular dysfunction, and pain, but 
experimental support for their use is sparse and the mechanisms involved are not well 
understood.  Currently, we are examining the mechanisms by which OMT influences 
lymphatics, inflammation, and lymphocyte migration during pneumonia, cancer and 
following tissue injury.  In addition, we develop animal models to study the 
mechanisms by which alternative medicine therapies augment the lymphatic and 
immune systems in both healthy and diseased states. 
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Andras Lacko, Ph.D. 
Professor, Department of Physiology & Anatomy 
Category III  

Our research focuses on development and evaluation of targeted biocompatible 
transport systems for systemic drug delivery, particularly for cancer chemotherapy.  
Of particular interest is the uptake of chemotherapeutic agents from lipoprotein 
type nanoparticles via a receptor-mediated mechanism that allows selective 
delivery of chemotherapeutic drugs to tumors vs normal tissues. 
 

 
 

 
 
Rong Ma, M.D., Ph.D. 
Professor, Department of Physiology & Anatomy 
Category III 

We study renal physiology and pathology using both in vitro (cell culture) and in 
vivo (animal models) approaches. Our research focuses on Ca2+-conductive 
channels, particularly transient receptor canonical (TRPC) channels and store-
operated channels, in glomerular mesangial cells and podocytes of the kidney, and 
vascular smooth muscle cells.  Our major interests include molecular mechanisms 
for regulation of TRPC and store-operated channels, physiological relevance of 
TRPC and store-operated channels in kidney and blood vessels, and the 
association of the channel dysfunction with kidney and vascular diseases, such as 
diabetic nephropathy and vasculopathy. 
 
 

 
 
 
Robert Mallet, Ph.D. 
Graduate Advisor and Regents Professor, Department of Physiology & Anatomy 
Category III 

Our research is focused on developing novel treatments to protect the heart and 
brain from damage inflicted by heart attack, stroke and cardiac arrest.  These 
conditions, which result from interruptions in the blood flow to the heart and brain, 
are among the leading causes of death and disability in the United States.  We have 
discovered that intermittently breathing air with reduced oxygen content, i.e. 
hypoxia, triggers adaptations in the heart and brain that enable these organs to 
withstand interruptions in their blood flow, greatly decreasing the resultant damage.  
Our current studies are defining the antioxidant and anti-inflammatory mechanisms 
responsible for the robust heart and brain protection afforded by intermittent 
hypoxia. 
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Keisa Mathis, Ph.D. 
Assistant Professor, Department of Physiology & Anatomy 
Category III 

The primary focus of the Mathis Laboratory is to investigate neuroimmune 
mechanisms that contribute to the pathogenesis of hypertension and renal injury. We 
are interested in systemic lupus erythematosus (SLE), an autoimmune disease and 
major risk factor for hypertension that primarily affects young women. The 
autonomic dysfunction and chronic inflammation in SLE makes it an ideal disease 
to study neuroimmune interactions that may lead to alterations in the kidney and, 
ultimately, hypertension. We are currently investigating the role of the vagally-
mediated, cholinergic anti-inflammatory pathway in the development of chronic 
inflammation and hypertension in a mouse model of SLE using integrative 
physiological approaches complimented with molecular, cellular and 
immunological techniques. The clinical implications of our research may benefit not 

only patients with SLE and essential hypertension, but also those with other chronic inflammatory diseases. 
 
 
Steve Mifflin, Ph.D. 
Regents Professor, Department of Physiology & Anatomy 
Category III 

 
My 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. 
 
 

 
Caroline Rickards, Ph.D.  
Associate Professor, Department of Physiology & Anatomy 
Category III 

My laboratory’s general research interests encompass understanding the integrated 
cardiovascular, autonomic, and cerebrovascular responses to environmental and 
behavioral stressors in humans that challenge vital organ perfusion, with an emphasis 
on hemorrhage, orthostasis, exercise, and smoking (specifically, electronic cigarettes). 
A major research focus has been on the early detection of hemorrhagic injury in trauma 
patients, characterizing physiological differences between individuals with high 
versus low tolerance to this stress. In addition to investigating these physiological 
mechanisms, we also collaborate with academic, industry, and government partners to 
develop and test sensor technologies that may improve the early detection of tissue 
hypoperfusion in clinical settings. We also study potential therapies that may improve 

cardiovascular and cerebrovascular tolerance to hypoperfusion, including resistance breathing, oscillatory 
perfusion therapy, and occlusive exercise.  These studies are expected to impact clinical treatment of stroke, 
traumatic brain injury, hemorrhage, migraine, myocardial infarction, and orthostatic intolerance.  
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Brandy Roane, Ph.D. 
Associate Professor, Department of Physiology & Anatomy 
Category II 

Dr. Brandy M. Roane is a licensed clinical health psychologist and a certified 
behavioral sleep medicine specialist. At UNTHSC, Dr. Roane provides clinical 
services to children, teens, families and adults for the treatment of sleep disorders. Dr. 
Roane currently leads several studies, including the Teen Sleep and Health Project, 
Project Sync, and the Sleep During Pregnancy Study. The Teen Sleep and Health 
Project examines the influence of sleep and the daily biological and social rhythms 
and their impact on weight. Project Sync evaluates the effectiveness of a circadian-
conscious intervention in reducing risk of type II diabetes in teens. The Sleep During 
Pregnancy Study examines sleep disorder symptoms and sleep patterns in pregnant 
women throughout the prenatal period.  
 

 
 
Steven Romero, Ph.D. 
Assistant Professor, Department of Physiology & Anatomy 
Category III 

Dr. Romero’s Human Vascular Physiology Laboratory has two broad research 
themes. The first research theme centers on investigating how the human vascular 
system adjusts and adapts to exercise and environmental stress in healthy and 
diseased populations. The second research theme centers on investigating the 
vascular and functional maladaptations that accompany various diseases (e.g. 
peripheral arterial disease, aging, burn survivors), in addition to identifying novel 
therapies that may mitigate such detrimental changes. 

  

Ann Schreihofer, Ph.D. 
Professor, Department of Physiology & Anatomy 
Category III  

The goal of the Schreihofer lab is to better understand how the brain controls blood 
pressure both under normal conditions and in the presence of disorders that raise 
blood pressure.  Currently, our laboratory focuses on two conditions that lead to high 
blood pressure: obesity and sleep apnea.  Both of these conditions change how the 
brain controls blood pressure, but the mechanisms are not well understood.  Although, 
ideally obesity and sleep apnea can be managed, many find it difficult to control body 
weight in the long term and not may tolerate current treatments for sleep apnea.  As 
these conditions continue to become more prevalent, the cardiovascular disease that 
accompanies them also becomes a major health issue nationwide.  The current 
treatments for high blood pressure are numerous, and many medications act within 
the brain to control blood pressure.  Our work examines which treatments are ideal 

for management of cardiovascular disease with these conditions by determining how the brain changes with 
obesity and sleep apnea and whether current medications can reverse these changes.  Because high blood 
pressure has many causes, treatments should be individually optimized to best manage control of blood 
pressure in the context of the conditions that accompany high blood pressure. 
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Michael Smith, Ph.D. 
Professor, Department of Physiology & Anatomy 
Category III  

 
Dr. Smith’s research career has focused on human-based research that bridges 
systems-based physiological mechanisms to clinical application relating to 
cardiovascular diseases including sleep apnea, heart failure and cardiac 
dysrhythmias. This work has focused on physiologic assessment of abnormal 
responses in disease and the application to predict outcomes.  During the past 25 
years, his focus has been on autonomic dysfunction in sleep apnea and cardiac 
dysrhythmias. Current projects merge these two areas with a focus on cardiac 
dysrhythmias and dysrhythmia risk in sleep and sleep apnea.  In addition, he has 
active research on predictors of sleep disorders, associated cardiovascular risks and 
health disparities in sleep apnea.  

 
 
  

 
Albert Yurvati, D.O. Ph.D. 
Professor, Department of Physiology & Anatomy; Chairman and Professor, Dept. of Medical Education 
Category III 

Dr. Yurvati’s research interests include tissue reperfusion injury and hemorrhagic 
shock. The Yurvati laboratory has received funding to seek ways to lessen injury to 
the brain during prolonged cardiopulmonary resuscitation (CPR), shock and the 
effects of cardiopulmonary bypass.  As a board-certified cardiothoracic surgeon, Dr. 
Yurvati is ideally positioned to translate his research results to improve clinical 
treatment to protect vital organs threatened by shock or ischemia-reperfusion. 
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Requirements 
 
The requirements below are in addition to the GSBS requirements listed in the GSBS Degree 
Programs chapter of the UNTHSC Catalog. 
 
A student who receives not more than one “C” in BMSC 6201, BMSC 6202, BMSC 6203, or 
BMSC 6204, but maintains an overall GPA of 3.0 or better after the first semester of graduate study 
will be allowed to enter the Integrative Physiology Discipline and enroll in PHAN 6400.  Ph.D. 
students in Integrative Physiology who are in good academic standing will take the Oral Qualifying 
Examination in the summer of year 1. 
 
 
I. PhD REQUIRED COURSES 
 

Physiology in Health and Disease (PHAN 6400) – 4 SCH 
A grade of “A” or “B” in this course is required. A PhD student who receives a “C” or “F” 
in this course, but who is otherwise in good academic standing, will be allowed to remediate 
the course once, and must do so before taking the Oral Qualifying Examination. 
 

II. SEMINAR COURSES, JOURNAL CLUB COURSES, AND WIPs 
 
 Seminar in Current Topics (PHAN 5140) – 1 SCH 

• Offered in the Fall and Spring  
• Minimum of 2 SCH required 

 
Current Topics in Physiology: Works in Progress (PHAN 6385) – 1 SCH 

• Offered in the Fall 
• All Integrative Physiology students are required to register for the Works in 

Progress course (PHAN 6385) during every fall semester beginning in year 2. 
  

III. PhD ELECTIVE (ADVANCED AND TECHNIQUE) COURSES  
PhD students are required to take at least 6 SCH of advanced courses in addition to PHAN 
6400. At least 3 SCH must be earned by taking PHAN advanced course(s), selected from the 
following list. Students may take advanced courses from PHAN or other GSBS disciplines 
in order to complete the 6 SCH requirement. These advanced courses should be selected in 
consultation with the student’s major professor and advisory committee.  

 
Offered in fall semesters: 
Cardiovascular Physiology (PHAN 5300) – 3 SCH 
Neurohumoral Control of Autonomic Function (PHAN 6380) – 3 SCH 
 
Offered every spring: 
Physiology & Pathophysiology of the Renal & Respiratory Systems (PHAN 5302) – 3 SCH 
Courses available via the Medical Sciences Program: 

Neuromuscular Physiology (PHAN 6501) – 1 SCH 
Endocrine Physiology (PHAN 6502) – 2 SCH 
Cardiopulmonary Physiology (PHAN 6503) – 2 SCH 
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Gastrointestinal-Renal Physiology (PHAN 6504) – 1 SCH 
SAMPLE DEGREE PLANS 
 
I. Master of Science Degree Plan – The sample below does not imply that all requirements 

for graduation will be met with 30 SCH of course work. While it is possible to complete the 
requirements in this time frame, most M.S. thesis research projects require additional 
semesters to complete. The typical time-to-degree for M.S. students is two years. 

 
 

Dept 
 

Course 
Number 

 
 

Title 

 
 

SCH 

Semester  
to be 

Completed 
BMSC 5150 Lab Rotations 2 Fall year 1 
BMSC 6200 Introduction to Experimental Design & 

Biostatistical Methods 
2 Fall year 1 

BMSC 6201 Fundamentals of Biomedical Science I  2 Fall year 1 
BMSC 6202 Fundamentals of Biomedical Science II 2 Fall year 1 
BMSC 6203 Fundamentals of Biomedical Science III 2 Fall year 1 
BMSC 6204 Fundamentals of Biomedical Science IV 2 Fall year 1 

  Subtotal 12  
Milestones to be completed: Selection of Major Professor, Change of Discipline 

     
BMSC 5160 Responsible Conduct of Research 1 Spring year 1 
BMSC 5315 Principles of Scientific Communication 2 Spring year 1 
BMSC 5998 Individual Research 0-4 Spring year 1 
PHAN 5140 Seminar in Current Topics 1 Spring year 1 
PHAN  Advanced Course/Electives 0-6 Spring year 1 
  Subtotal 12  
Milestones to be completed: Designation of Advisory Committee, Degree Plan.  
     
BMSC 5395 Thesis 0-6 Summer year 1 
BMSC 5998 Individual Research 0-6 Summer year 1 
  Advanced Courses 0-3 Summer year 1 
  Subtotal 6  
  Total for Degree 30  
Milestones to be completed: Research Summary (annual committee meeting), Research 
proposal (advancement to candidacy). The Research Proposal must be filed prior to 
enrollment in BMSC 5395. 30 SCH are accumulated at this point. If degree 
requirements are not met, student continues to register for BMSC 5395.  
PHAN 6385 Current topics in Physiology: WiP 1 Fall year 2 
BMSC 5998 Individual Research 1-11 Fall year 2 
BMSC 5395 Thesis 1-11 Fall year 2 
  Subtotal 12  
     
BMSC 5395 Thesis 1-9 Spring year 2 
PHAN 5140 Seminar in Current Topics 1 Spring year 2 
  Subtotal 9  
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  Minimum Total for Degree 30  
II.  Doctor of Philosophy Degree Plan - The sample below does not imply that all 

requirements for graduation will be met with 90 SCH of course work. While it is possible to 
complete the requirements in this time frame, most doctoral dissertation research projects 
require additional semesters to complete. The typical time-to-degree for Ph.D. students is 
approximately five years. 

 
 
 

Dept 

 
Course 
Number 

 
 

Title 

 
 

SCH 

Semester 
to be 

Completed 
BMSC 5150 Lab Rotations 2 Fall year 1 
BMSC 6200 Introduction to Experimental Design & 

Biostatistical Methods 
2 Fall year 1 

BMSC 6201 Fundamentals of Biomedical Science I  2 Fall year 1 
BMSC 6202 Fundamentals of Biomedical Science II 2 Fall year 1 
BMSC 6203 Fundamentals of Biomedical Science III 2 Fall year 1 
BMSC 6203 Fundamentals of Biomedical Science IV 2 Fall year 1 

  Subtotal 12  
Milestones to be completed: Selection of Major Professor, Change of Discipline 

     
BMSC 5160 Responsible Conduct of Research 1 Spring year 1 
BMSC 5315 Principles of Scientific Communication 2 Spring year 1 
BMSC 5998 Individual Research 1 Spring year 1 
PHAN 5140 Seminar in Current Topics 1 Spring year 1 
PHAN 6400 Physiology in Health and Disease 4 Spring year 1 
BMSC 6998 Individual Research (max 40 SCH) 3 Spring year 1 
  Subtotal 12  
Milestones to be completed: Designation of Advisory Committee, Degree Plan 
     
BMSC 6998 Individual Research 1-6 Summer year 1 
  Advanced Courses 0-5 Summer year 1 
  Subtotal 6  
Milestone to be completed: Oral Qualifying Examination, Research Summary (annual 
committee meeting) 
     
BMSC 6998 Individual Research 1-10 Fall year 2 
PHAN 6385 Current topics in Physiology: WiP 1 Fall year 2 
  Advance Course/Electives 0-9 Fall year 2 
  Subtotal 12  
     
BMSC 6998 Individual Research 1-11 Spring year 2 
PHAN 5140 Seminar in Current Topics 1 Spring year 2 
  Advanced Courses 0-11 Spring year 2 
  Subtotal 12  
     
BMSC 6998 Individual Research 1-6 Summer year 2 
  Advanced Courses 1-4 Summer year 2 
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  Subtotal 6  
Milestone to be completed: A Research Progress Summary (annual committee meeting) 
and approved Research Proposal (subsequently advancement to candidacy) must be on 
file prior to enrollment in Doctoral Dissertation (BMSC 6395). Once a student 
completes qualifying exam and research proposal, SCH can be reduced to 9 SCH for 
Fall and Spring semesters, and 6 SCH for Summer semesters. 

     
BMSC 6998 Individual Research 0-11 Fall year 3 
PHAN 6385 Current topics in Physiology: WiP 1 Fall year 3 

  Advanced Courses 0-8 Fall year 3 
  Subtotal 9-12  
     

BMSC 6998 Individual Research 0-11 Spring year 3 
BMSC 6395 Doctoral Dissertation (max 12 SCH) 0-9 Spring year 3 
PHAN 5140 Seminar in Current Topics 0-1 Spring year 3 

  Advanced Courses 0-8 Spring year 3 
  Subtotal 9-12  
     

BMSC 6998 Individual Research 0-6 Summer year 3 
BMSC 6395 Doctoral Dissertation 0-6 Summer year 3 

  Advanced Courses 0-5 Summer year 3 
  Subtotal 6  
     

BMSC 6998 Individual Research 0-12 Fall year 4 
BMSC 6395 Doctoral Dissertation 0-12 Fall year 4 

  Subtotal 9-12  
     
  Minimum Total for Degree 90  
130 SCH is the maximum hours for in-state tuition. In some cases, a different degree 
plan may be applicable. In all cases, the degree plan must be approved by the student’s 
advisory committee and the Dean of the GSBS.  
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For students entering the Ph.D. program with the M.S. or other advanced degree, some of 
the BMSC core courses may be waived. Waiving of a core course will usually require that 
the student has made a grade of B or above in an equivalent course at UNTHSC or another 
accredited academic institution, or a grade of 80 or above in a waiver examination. Course 
waiver must have Dean and advisory committee approval. The waiving of a course does not 
mean the student will receive credit for those specific course hours toward the Ph.D. 
degree. Once the core courses to be waived have been identified, the remaining course 
hours required for the Ph.D. are determined by the student's Advisory Committee.  
 
The following are the coursework and SCH requirements for dual-degree students seeking 
the D.O. degree and either the M.S. or Ph.D. degree: 
 

1. D.O./M.S. Degrees At least 18 SCH, not including courses in the D.O. program will be 
required to obtain the M.S. degree. These SCH will normally include: 

 

BMSC 6200 Experimental Design and Biostatistics  2 SCH 
BMSC 5160 Responsible Conduct of Research   1 SCH 
BMSC 5315 Principles of Scientific Communications   1 SCH 
BMSC 5998 Individual Research for MS students   ³ 3 SCH 
BMSC 5395 Thesis       ³ 3 SCH 
PHAN 6385 Current Topics in Physiology: WiP (every fall) 3 SCH 
PHAN 5140 Seminar in Current Topics (minimum 2 SCH) 2 SCH 
PHAN/other GSBS Elective courses     Variable 

 
2. D.O./Ph.D. Degrees At least 45 SCH, not including courses in the D.O. program, are 

required to obtain the Ph.D. degree as a second terminal degree.  These SCH will 
normally include: 

BMSC 6200 Experimental Design and Biostatistics  2 SCH 
BMSC 5160 Responsible Conduct of Research   1 SCH 
BMSC 5315 Principles of Scientific Communications   1 SCH 
BMSC 6998 Individual Research     ³ 3 SCH 
BMSC 6395 Doctoral Dissertation     12 SCH 
PHAN 6385 Current Topics in Physiology: WiP (every fall) 3 SCH 
PHAN 5140 Seminar in Current Topics (minimum 2 SCH) 2 SCH 
PHAN Physiology Advanced Course    ³ 3 SCH 
PHAN/other GSBS Advanced Course/Electives    Variable 

• Physiology in Health and Disease (PHAN 6400) can be waived if the student is in 
good academic standing at TCOM and has passed COMLEX-USA Level 1.  

• Aside from PHAN 6400, D.O./Ph.D. students are required to take at least 6 SCH of 
advanced courses, in which at least 3 SCH must be in PHAN advanced course(s). 

 
3. The Ph.D. in Integrative Physiology as a second terminal degree  For students entering 

the program who already have earned a terminal degree (D.O., D.V.M., M.D., Ph.D., 
etc.), the program requirements are those of the D.O./Ph.D. degrees listed above. 
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Advancement to Candidacy 
  
I. Master of Science 
 

Advancement to Master’s Candidacy is achieved after successful completion and approval 
of a research proposal.  
 
The research proposal is a detailed outline of the thesis project. It must include a 
summary of the proposed project, the hypothesis and aims to be investigated, 
significance and innovation of the project, research design and methodology to be used, 
a review of the salient literature that supports or opposes the hypothesis, and potential 
limitations. To take advantage of the advisory committee's expertise and advice, and to 
clearly define the project and the committee's expectations, it is imperative that the 
student meets with his/her advisory committee before preparing the research proposal. 
The research proposal should be provided to the advisory committee no later than 
14 days prior to the defense. A formal public presentation of the research proposal will 
be followed by a private defense of the research proposal to the members of the student’s 
advisory committee. The research proposal must be approved by the advisory committee 
and the Dean prior to registering for Thesis (BMSC 5395). It is expected that M.S. 
students will complete their Research Proposal in the Fall of year 2. 
 
Research Proposal Guidelines and the Research Proposal approval forms are available on 
the GSBS Forms and Guidelines website. 
 
Once a master’s student has successfully advanced to candidacy, he/she may use “M.S. 
Candidate” as a title on any general business correspondence such as business cards, e-mail 
messages, etc.  
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II. Doctor of Philosophy 
 

Advancement to Doctoral Candidacy is a two-step process. The first step of this process is 
successful completion of the Oral Qualifying Examination, a major milestone in most 
doctoral programs regardless of the field of study. The second step of this process is the 
preparation and defense of a research proposal. Below are details of the Integrative 
Physiology Discipline for advancing to candidacy. 

 
A. Oral Qualifying Examination 

The qualifying examination ensures that the doctoral student has mastered 
information needed to succeed as a PhD in the field of Integrative Physiology. 
The graduate advisor will distribute a list of key topics to the student prior to the 
qualifying examination. The student is expected to become knowledgeable in 
each of these topics through their previous course work, reading of textbooks and 
scientific literature, and discussion with faculty members. 
The qualifying examination is administered by a committee comprised of members 
of the Integrative Physiology graduate faculty and the student's university member.  
The committee is established by the Integrative Physiology Graduate Advisor. The 
Graduate Advisor will either chair the committee or select an alternate chair. The 
student’s major professor may attend the qualifying examination but may not ask 
questions, be present during the voting, or cast a vote. The qualifying examination 
will be administered in the summer of the first year. The student will be given a list 
of questions covering topics from core and required advanced courses. The student 
will be given 30 minutes of preparation time to review the questions and select a 
specified number of questions upon which he/she will be examined. The student will 
address the selected topics as well as any questions from the committee that may 
arise from the question and answer session.  
Successful completion of the oral qualifying exam will be determined by the 
committee. If unsuccessful on the first attempt, a student may be allowed to retake 
the examination. The second attempt should be completed within twelve weeks of 
the original examination, unless otherwise specified by the examination committee. 
If unsuccessful on the second attempt, the student will be required to transfer to the 
M.S. degree program to complete the requirements for the M.S. degree.  
It is the responsibility of the student to obtain signatures from the examination 
committee, university member, graduate advisor, and department chairman upon 
completion of the exam. The appropriate form may be obtained from the GSBS 
Forms and Guidelines website. 

 
B. Research Proposal 

The research proposal is a detailed outline of the dissertation project. It must 
include a summary of the proposed project, the hypothesis and aims to be 
investigated, significance and innovation of the project, research design and 
methodology to be used, a review of the salient literature that supports or opposes 
the hypothesis, and the project’s potential limitations. To take advantage of the 
advisory committee's expertise and advice, and to clearly define the project and 
the committee's expectations, it is imperative that the student meets with his/her 
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advisory committee before preparing the research proposal. The research 
proposal should be submitted to the advisory committee no later than 14 
days prior to the defense. A formal public presentation of the research proposal 
will be followed by a private defense of the research proposal to the student’s 
advisory committee. The research proposal must be approved by the advisory 
committee and the Dean prior to registering for Dissertation (BMSC 6395). It is 
expected that Ph.D. students will complete and defend his/her Research Proposal 
no later than the summer of year 2. Research Proposal Guidelines and the 
Research Proposal approval forms are available on the GSBS Forms and 
Guidelines website. 
 

Once a doctoral student has successfully advanced to candidacy, he/she may use “Ph.D. 
Candidate” or “Doctoral Candidate” as a title on any general business correspondence such 
as business cards, e-mail messages, etc. In addition, the minimum number of credit hours 
required for full-time enrollment drops from 12 SCH to 9 SCH in the Fall and Spring 
semesters. 

 
 
 
 
 
 
 


