6th Annual Meeting

MPS Leadership 2018-2019

Naveen Sharma
President-Elect
Central Michigan University

John Durocher
President
Michigan Tech University

Karen Ball
Past-President
Alma College

Jennifer Vranish
Secretary
Alma College

Harold Bell
Membership & Fundraising
Central Michigan University

Beth Zimmer
Awards Committee
Ferris State University

Sue Speirs
K-12 Outreach
Grosse Pointe North HS

Ian Greenlund
Trainee Committee
Michigan Tech University

Kevin Gordish
Web Coordinator
Henry Ford Health System
1

Brianna Harfmann
Treasurer
Alma College

A SPECIAL THANK YOU to our Donors!!!
Diamond Sponsor: $2,000
Michigan Technological University (College of Sciences and Arts, Department of Kinesiology &
Integrative Physiology, MTU Graduate School, Department of Biological Sciences, and the
Department of Biomedical Engineering)
Central Michigan University, Office of the Vice President for Research and Dean of the College of
Medicine (Dr. David Ash)
Wayne State University, Office of the Vice President for Research
(Dr. Stephen Lanier)

Platinum Sponsors: $1,000
Henry Ford Health System, Office of the Vice President for Research
(Dr. Margot LaPointe)
Central Michigan University, College of Medicine
(Dr. George Kikano)
Central Michigan University, Herbert H. & Grace A. Dow College of Health Professions
(Dr. Thomas Masterson)
Ferris State University, College of Arts and Sciences
(Dr. Kristi Haik)

Gold Sponsors: $500-999
Michigan State University, Graduate School
(Dr. Thomas D. Jeitschko)
Wayne State University, Department of Biological Sciences
(Dr. Victoria Meller)
Wayne State University School of Medicine, Office of Graduate Programs
(Dr. Daniel Walz)
Wayne State University School of Medicine, Office of Research
(Dr. Linda Hazlett)
Wayne State University School of Medicine, Department of Physiology
(Dr. Charles Lee Cox)
Wayne State University, College of Natural Sciences
(Dr. Cheryl Sisk)
Wayne State University, Translational Science and Clinical Research Innovation Center
(Dr. Phil Levy)
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Bronze Sponsors: $200-299
Ferris State University, Department of Biological Sciences
(Dr. Beth Zimmer)
Ferris State University, Shimdzu Core Laboratory for Academic and Research Excellence
(Dr. Schuyler Pike)
Wayne State University Graduate School
(Dr. Ingrid Guerra-Lopez)
MilliporeSigma

Individual Donors:
Zhiying Shang
John Durocher
Naveen Sharma
Theodore Towse

… and thank you to the American Physiological
Society for its ongoing support of the MPS

Thanks to the following who reviewed abstracts:
Harold Bell
Qinghui Chen
John Durocher
Greg Fink
Ankita Jaykumar

Pat Mueller
David Pieper
Chris Westerkamp
Beth Zimmer

The meeting organizers would also like to thank all those who volunteered
their valuable time to support this event!
Rob Brown
Fallon Koenig
Rachael Nelson
Taylor Robertson

Bill Saltarelli
Mikayla Schmidt
Leslie Wallace
Micah Zuhl
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2019 MPS Distinguished Lecture
Thursday, June 27, 2019

William K. Milsom, PhD
Professor Emeritus
Department of Zoology
University of British Columbia, Vancouver, BC
“Living high: Multiple strategies for obtaining oxygen at high altitude in birds”

It is our honor to present William (Bill) K. Milsom PhD, our Keynote Speaker for the 6th annual Michigan
Physiological Society meeting hosted at Central Michigan University. Dr. Milsom is a distinguished
physiologist, with an extraordinary history of contributions to the discipline of physiology across the
domains of research, teaching, and service. He holds degrees from the University of Alberta, University of
Washington, and the University of British Columbia (UBC) where he received his doctorate. Presently an
Emeritus Professor at UBC, Dr. Milsom is the quintessential comparative physiologist, having developed and
studied an extraordinary breadth of animal models. His relentless curiosity to uncover the mechanisms of
adaptation and tolerance to challenging environments has led to over 200 publications based on research
involving reptiles, fish, birds, mammals, and even human subjects. Among many other awards, Dr. Milsom’s
work earned him the August Krogh Distinguished Lectureship of the APS Comparative and Evolutionary
Physiology Section in 2009, the highest honor presented by that section of the American Physiological
Society. An effort to definitively tally the number of species that Dr. Milsom has studied throughout his
career could certainly serve as the basis for a thesis all on its own. Attesting to the quality and relevance of
his scholarship, Dr. Milsom’s laboratory is funded through the National Sciences and Research Council of
Canada (NSERC), and has been continuously supported through this grant agency for nearly 40 years. Across
those years, Dr. Milsom has mentored an impressive list of trainees, many of whom have gone on to establish
successful careers of their own as physiologists across the world. An outstanding role model, his
commitment to advancing the discipline of physiology is inspirational. His energy and enthusiasm are
contagious. Please join us in welcoming Dr. Milsom, and share in his Keynote presentation, titled, “Living
high: Multiple strategies for obtaining oxygen at high altitude in birds”.
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6th Annual Meeting of the Michigan Physiological Society
The Michigan Chapter of the American Physiological Society
Thursday - Friday, June 27-28, 2019
Thursday, June 27_
10:00 am – 12:00 pm MICHIGAN PHYSIOLOGY QUIZ – OPENING ROUNDS
[University Center, Rm 221 Rotunda]
12:00 pm – 2:30 pm

REGISTRATION
[University Center, Rm 221 Rotunda]

12:00 pm – 2:30 pm

CMU MEDICAL SCHOOL/CAMPUS TOUR
[Guided tours leaving from the University Center]

2:30 pm – 3:00 pm

WELCOME AND MEETING OPENING
[University Center, Rm 221 Rotunda]
 John Durocher, PhD (MPS President)
 Harold Bell, PhD & Naveen Sharma, PhD (Meeting Co-Chairs)
 George Kikano, MD (Vice President for Health Affairs, Central Michigan
University; Dean, Central Michigan University College of Medicine)

3:00 pm – 4:00 pm

KEYNOTE ADDRESS:
[University Center, Rm 221 Rotunda]
Introduction: Beth Zimmer, PhD (MPS Awards Chair; Ferris State University)

William K. Milsom, PhD
University of British Columbia
Department of Zoology

"LIVING HIGH: MULTIPLE STRATEGIES FOR OBTAINING
OXYGEN AT HIGH ALTITUDES IN BIRDS."
4:00 pm – 4:15 pm

COFFEE BREAK

4:15 pm – 5:15 pm

ORAL SESSION #1: Heart and Circulatory Physiology
[University Center, Rm 221 Rotunda]
Moderators:
Emily Cook, Michigan Technological University
Tang-Dong Liao, Henry Ford Health System

4:15 pm

Lyndsey Matus, Wayne State University
“Sex-Related Differences in Sympathetic Nerve Activity Following Activation of the
Rostral Ventrolateral Medulla”
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4:30 pm

Ian Greenlund, Michigan Technological University
“Alpha Intrusion during Rapid Eye Movement (REM) and K Complexes in Stage Two
Sleep Increases Blood Pressure”

4:45 pm

Laura Chambers, Michigan State University
“Sex Differences in the Response to Angiotensin II-Induced Hypertension”

5:00 pm

Joseph Mannozzi, Wayne State University
“Control of Ventricular-Vascular Coupling During Exercise in Heart Failure by the
Muscle Metaboreflex and Arterial Baroreflex”

5:30 pm – 7:00 pm

DINNER/POSTER VIEWING
[University Center, Rm 221 Rotunda/Rms 219, 220]

7:00 pm – 8:15 pm

POSTER SESSION A
[University Center, Rms 219, 220]
(Index of presenting authors is on page 30-32; poster abstracts are on pages 36-47)
*Presenters eligible for awards need to be at or near their posters so that the judges
are able to score your presentation.

Representatives from institutions within Michigan and out-of-state will be available during this time
to handle inquiries and questions about undergraduate and graduate level programs.

8:15 pm – 9:15 pm

MICHIGAN PHYSIOLOGY QUIZ – FINALS
[University Center, Rm 221 Rotunda]

9:15 pm

END OF OFFICIAL DAY 1 PROGRAM
[Interested participants are welcome to a social mixer at the Cask Room in Hunter’s
Ale House, 4855 E Blue Grass Rd. a short distance from conference hotels]

Friday, June 28
7:30 am – 8:30 am

REGISTRATION AND CONTINENTAL BREAKFAST
[University Center, Rm 221 Rotunda]

Representatives from institutions within Michigan and out-of-state will be available during this
time to handle inquiries and questions about undergraduate and graduate level programs.

8:25 am – 8:30 am

ANNOUNCEMENTS
[University Center, Rm 221 Rotunda]

8:30 am – 9:30 am

ORAL SESSION #2: NEUROPHYSIOLOGY
[University Center, Rm 221 Rotunda]
Moderators:
Tomas Barrett, Central Michigan University
Maggie Patterson, Alma College

8:30 am

Stephanie Morgan, Wayne State University
“Effects of Genetic Variation in the PACAPergic System on Functional Organization
in the Limbic System of Youth”

8:45 am

Ryan Welchko, Central Michigan University
“Liraglutide Reduces High Fat/High Sucrose Diet-Induced Brain Inflammation”
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9:00 am

Jeremy Bigalke, Michigan Technological University
“The Orexin System in DOCA-Salt Hypertension: Regulation of Vasopressin”

9:15 am

Paul Morrison, Wayne State University
“Measuring Action Potential Frequencies in Sympathetic Nerves: Understanding
Sex-Dependent Changes in Sympathoexcitation”

9:30 am – 10:00 am

COFFEE BREAK

10:00 am – 11:25 am CONCURRENT BREAKOUT SESSIONS AND POSTER VIEWING
Each session will last ~40 min and will be repeated in Breakout #2. Please refer to
page 13 for summaries of each session.
 10:00 – 10:40: Breakout #1
 10:45 – 11:25: Breakout #2
Breakout Session A: Graduate School Admissions Panel
[University Center, Rm 222 Isabella]
Speakers:
Rob Hassen - Manager, Graduate Recruiting, Central Michigan University
Steven Elmer - Faculty, Department of Kinesiology and Integrative Physiology,
Michigan Technological University
Jeremy Bigalke - Graduate Student, Michigan Technological University
Breakout Session B: Post-Doc/New Faculty Panel
[University Center, Rm 123, Mackinaw]
Speakers:
Brianna Harfmann – Faculty, Alma College
Micah Zuhl – Faculty, Central Michigan University
Ian Greenlund – Graduate Student, Michigan Technological University
Breakout Session C: Financial Aid for Graduate and Professional Schools
[University Center, Rm 125, Lakeshore]
Speaker:
Kelsey Stewart - Assistant Director of Scholarships and Financial Aid, Central
Michigan University
Breakout Session D: Poster Viewing
[University Center, Rms 219, 220]
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11:45 am – 12:30 pm ORAL SESSION #3: LUNG, CELLULAR and MOLECULAR PHYSIOLOGY
[University Center, Rm 221, Rotunda]
Moderators:
Guodong Pan, Henry Ford Health System
Mikaela Gabler, Central Michigan University
11:30 am

Joshua Gonzalez, Michigan Technological University
“Acute Effects of Vaporized Nicotine on Hemodynamics and Autonomic Regulation”

11:45 am

Tanwir Hashem, Michigan State University
“CD2 Regulates Pathogenesis of Asthma Induced by House Dust Mite Extract”

12:00 pm

Joseph Reed, Central Michigan University
“Absence of Gasping Breaths and Failure of Respiratory Autoresuscitation in
Neonatal Rats Studied Under Ethyl Carbamate (Urethane) Anesthesia”

12:15 pm

Olesya Didyuk, Wayne State, University
“Sex-Specific Metabolic Imbalance and Hypothalamic Inflammation Triggered by
Low-Grade Benzene Exposure”

12:30 pm – 1:30 pm

LUNCH
[University Center, Rm 221, Rotunda]

1:00 pm – 2:30 pm

POSTER SESSION B
[University Center, Rms 219, 220]
(Index of presenting authors on pages 33-35; poster abstracts are on pages 48-59)
*Presenters eligible for awards need to be at or near their posters so that the judges
are able to score your presentation.

Representatives from institutions within Michigan and out-of-state will be available during this time
to handle inquiries and questions about undergraduate and graduate level programs.

2:30 – 3:30 pm

ORAL SESSION #4: Regulatory, Integrative, and Comparative Physiology
[University Center, Rm 221, Rotunda]
Moderators:
John Andraka, Central Michigan University
Hannah Cunningham, Michigan Technological University

2:30 pm

Keeler Steele, Michigan State University
“Student’s Perceptions of professional Skill Competencies Improved by Participating
in PSL 475L Capstone Laboratory in Physiology”

2:45 pm

Samerender Nagam Hanumantharao, Michigan Technological University
“Design and Fabrication of Customized Wound Healing Patches for Tissues”

3:00 pm

Annika Lintvedt, Michigan State University
“Pannexin Channels and Their Role in Gut Physiology and Pathophysiology”

3:15 pm

Cesar Barrabi, Wayne State University
“Glucotoxicity Causes Downregulation of Bip’s Co-Chaperone Sil1 in INS1 Beta Cells”
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3:30 pm – 3:45 pm

COFFEE BREAK
[Judges Convene for Final Award Selections]

3:45 pm – 4:00 pm

GROUP PICTURE
[CMU Seal, Warriner Mall]

4:00 pm – 4:30 pm

BUSINESS MEETING & LEADERSHIP TRANSITION
[University Center, Rm 221, Rotunda]

4:30 pm – 4:45 pm

TRAINEE ABSTRACT AWARDS/CLOSING COMMENTS
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6th Annual Meeting of the Michigan Physiological Society
Central Michigan University
Life Sciences Teacher Workshop
Friday June 28th, 2019
7:30 am – 8:00 am

REGISTRATION AND CONTINENTAL BREAKFAST,
[University Center, Rm 221 Rotunda]
.

8:00 am

Travel to Workshop Session in the Health Professions Building
[Health Professions Building, Rm HPB 2311]
(escorted by Sue Speirs and Bill Saltarelli)

8:15 am – 9:30 am

APS LIFE SCIENCES TEACHERS WORKSHOP
Welcome and Introduction – Sue Speirs (MPS K-12 Outreach Chair)
Session Organizer – Bill Saltarelli, PhD (Central Michigan University)
 “STRUCTURED COOPERATIVE LEARNING IN AN ANATOMY LAB”

9:30 am

Travel Back to the University Center

9:45 am – 10:00 am

Coffee Break

10:00 am – 11:25 am CONCURRENT BREAKOUT SESSIONS AND POSTER VIEWING
Each session will last ~40 min and will be repeated in Breakout #2.
 10:00 – 10:40: Breakout #1
 10:45 – 11:25: Breakout #2
Breakout Session A: Graduate School Admissions Panel
[University Center, Rm 222 Isabella]
Speakers:
Rob Hassen - Manager, Graduate Recruiting, Central Michigan University
Steven Elmer - Faculty, Department of Kinesiology and Integrative Physiology,
Michigan Technological University
Jeremy Bigalke - Graduate Student, Michigan Technological University
Breakout Session B: Post-Doc/New Faculty Panel
[University Center, Rm 123, Mackinaw]
Speakers:
Brianna Harfmann – Faculty, Alma College
Micah Zuhl – Faculty, Central Michigan University
Ian Greenlund – Graduate Student, Michigan Technological University
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6th Annual Meeting of the Michigan Physiological Society
Central Michigan University
Life Sciences Teacher Workshop
Friday June 28th, 2019 (cont’d)
Breakout Session C: Financial Aid for Graduate and Professional Schools
[University Center, Rm 125, Lakeshore]
Speaker:
Kelsey Stewart - Assistant Director of Scholarships and Financial Aid, Central
Michigan University
Breakout Session D: Poster Viewing
[University Center, Rms 219, 220]
11:30 am -12:30 pm

KEYNOTE ADDRESS FOR LIFE SCIENCE TEACHERS
[University Center, Rm 222, Isabella Room]
Dr. Bill Milsom, PhD
Department of Zoology, University of British Columbia

12:30 – 1:30 pm

LUNCH/INTERACTIONS WITH MAIN MEETING AND WORKSHOP ATTENDEES
[University Center, Rm 221 Rotunda]

1:00 pm – 2:30 pm

POSTER SESSION B
[University Center, Rms 219, 220]

2:30 – 3:30 pm

APS/ONLINE RESOURCES FOR LIFE SCIENCE TEACHERS
[University Center, Rm 222, Isabella]
Speaker:
Sue Spiers - MPS K-12 Outreach Chair/Grosse Pointe North HS.

3:30 pm – 3:45 pm

COFFEE BREAK
[Judges Convene for Final Award Selections]

3:45 pm – 4:00 pm

GROUP PICTURE
[CMU Seal, Warriner Mall]

4:00 pm – 4:30 pm

BUSINESS MEETING & LEADERSHIP TRANSITION
[University Center, Rm 221, Rotunda]

4:30 pm – 4:45 pm

TRAINEE ABSTRACT AWARDS/CLOSING COMMENTS
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2019 MPS Breakout Session Descriptions
Breakout Session A: Graduate School Admissions Panel
[University Center, Rm 222 Isabella]
Speakers:
Rob Hassen - Manager, Graduate Recruiting, Central Michigan University
Steven Elmer - Faculty, Department of Kinesiology and Integrative Physiology, Michigan Technological
University
Jeremy Bigalke - Graduate Student, Michigan Technological University
Speakers will walk students through the application process to graduate programs of several varieties
ranging from research-intensive to professional programs.
Breakout Session B: Post-Doc/New Faculty Panel
[University Center, Rm 123, Mackinaw]
Speakers:
Brianna Harfmann – Faculty, Alma College
Micah Zuhl – Faculty, Central Michigan University
Ian Greenlund – Graduate Student, Michigan Technological University
You finally earned your PhD, congratulations! Now how do you get a job in academia? Our speakers will
share their fresh perspectives for early career scientists.
Breakout Session C: Financial Aid for Graduate and Professional Schools
[University Center, Rm 125, Lakeshore]
Speaker:
Kelsey Stewart - Assistant Director of Scholarships and Financial Aid, Central Michigan University
The next step of your academic journey could be costly, particularly for professional graduate programs.
Kelsey will let you know what financial resources are available to pay for your future schooling.
Breakout Session D: Poster Viewing
[Location – University Center, Rms 219, 220)
Trainee posters featuring their latest research findings.
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ORAL SESSION #1: Heart and Circulatory Physiology
Thursday, June 27
4:15 PM
Sex-Related Differences in Sympathetic Nerve Activity Following Activation of the Rostral
Ventrolateral Medulla
Lyndsey Matus, Olivia Flessland, Toni Azar, & Patrick Mueller
Department of Physiology, School of Medicine, Wayne State University
Cardiovascular disease is the number one cause of death in the United States. The onset of
cardiovascular disease differs in men and women and is thought to be due to female reproductive
hormones that increase at menarche and initiate a protective effect that is no longer evident in postmenopausal women. Cardiovascular disease relates to increased sympathetic outflow, and a
sedentary lifestyle appears to enhance the increased outflow. Previous studies have observed an
increase in sympathetic nerve activity in male rats after 12 weeks of sedentary versus active
conditions. However, the influence of sedentary conditions on female rats before and after the start
of the estrous cycle is unknown. The purpose of our study was to investigate whether the increased
sympathetic nerve activity in sedentary, cycling female rats is further influenced by the estrous cycle.
We hypothesized that female rats, when compared to age-matched males, would have less
sympathetic nerve activity due to the protective effect of female reproductive hormones that arise at
the start of their estrous cycle. Since the female estrous cycle begins at 5-6 weeks of age, male and
female rats were studied at 4, 8, or 16 weeks of age. The age groups at 8 and 16 weeks included active
and sedentary groups, in which active groups had 24-hour access to running wheels. At each time
point, microinjections of glutamate (1-100 mM) were made into the rostral ventrolateral medulla
(RVLM) of Inactin-anesthetized rats while recording splanchnic nerve activity (SSNA) and arterial
pressure. Microinjections were performed at 4, 8, and 16 weeks, so that the maturation, and
especially the onset of the estrous cycle in females, could be considered. At 4 weeks of age (preestrous cycle), female rats (n=7) had a greater increase in SSNA in response to glutamate (100 mM)
compared to males (n=5) (0.79+0.26 vs. 0.36+0.18 mV•S, respectively). In contrast, at 8 weeks of age
(during female estrous cycling), sedentary females appeared to have a smaller increase in SSNA
compared to sedentary males (0.66+0.28 vs. 0.85+0.18 mV•S, respectively). In conclusion, our data
suggests that increases in SSNA elicited by glutamate-induced stimulation of the RVLM is enhanced
by sedentary conditions in males but attenuated by the onset of the estrous cycle and the
cardioprotective effects of reproductive hormones in females.
Funding Support: NIH HL096787-08; AHA25810010
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ORAL SESSION #1: Heart and Circulatory Physiology
Thursday, June 27
4:30 PM
Alpha Intrusion during Rapid Eye Movement (REM) and K Complexes in Stage Two Sleep Increase
Beat-to-Beat Blood Pressure in Humans
Ian Greenlund, Hannah Cunningham, Anne Tikkanen, John Durocher, Carl Smoot, & Jason Carter
Michigan Technological University
Blood pressure regulation during sleep is dynamic and complex. REM sleep features a higher
incidence of adverse cardiovascular events. In chronic pain conditions, alpha frequencies (8-13 Hz)
are often observed during normal EEG frequencies, a phenomena referred to as alpha intrusion.
Additionally, K complexes are a common occurrence in stage two sleep. Previous work suggests a
relation between K complexes and bursts of muscle sympathetic nerve activity, a powerful regulator
of blood pressure. The impact of alpha intrusion and K complexes on blood pressure during sleep
remain unknown. The purpose of this study was to utilize finger plethysmography to determine the
impact of alpha intrusion and K complexes on beat-to-beat blood pressure and heart rate during REM
and stage two sleep, respectively. Eleven participants (6 female, 22±1 years, 28±1 kg/m2) were
equipped with overnight finger plethysmography (NOVA, Finapres) and standard 10-lead
polysomnography. Occipital leads were analyzed using a short-term Fourier transform function to
quantify alpha intrusion using alpha frequencies (8-12 Hz) in the final REM episode. During the final
REM episode, a representative 30 second sample of maximum alpha intrusion was selected, and
compared to 30 second baseline and recovery periods immediately preceding and following the
maximum alpha intrusion. During stage two sleep, an isolated K complex was selected in each
participant and the blood pressure response was followed for ten subsequent cardiac cycles.
Continuous systolic arterial pressure (SAP), diastolic arterial pressure (DAP), and heart rate (HR)
were recorded throughout the night. Each EEG sample was free of any significant nocturnal events.
Similarly, SAP increased during alpha intrusion (121±5 mmHg to 124±5 mmHg; p=0.038), and
returned to baseline levels during recovery (121±6 mmHg). DAP tended to increase during alpha
intrusion (p=0.08), while HR did not change with alpha intrusion. During stage two sleep, K
complexes were associated with increases of SAP (105±3 mmHg to 115±5 mmHg, p<0.001) and DAP
(59±3 mmHg to 64±4 mmHg, p=0.001) 10 cardiac cycles after the K complex. Heart rate remained
unchanged following a K complex. These findings demonstrate that both alpha intrusion during REM,
and K complexes during stage 2 sleep, elicit acute increases in arterial blood pressure. These results
have potential clinical relevance given the higher incidence of adverse cardiovascular events during
early morning REM sleep and the reported association of K complexes and bursts of sympathetic
traffic.
Funding Support: National Institutes of Health (NIAAA) AA-024892 and Portage Health Foundation
(PHF).
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ORAL SESSION #1: Heart and Circulatory Physiology
Thursday, June 27
4:45 PM
Sex Differences in the Response to Angiotensin II-Induced Hypertension
Laura Chambers, Janice Diaz-Otero, Ting-Chieh Yen, & Anne Dorrance
Michigan State University
Hypertension impairs cerebral artery structure and function. Hyperaldosteronism or
mineralocorticoid receptor (MR) activation are linked to cerebrovascular damage and dementia.
Dementia incidence is higher in females than in males. We hypothesized that females will experience
cognitive decline in response to angiotensin II (AngII)-induced hypertension, which will be
dependent on MR activation. Sixteen-week-old female C57BL/6 mice were treated with AngII (800
ng/kg/min) ± the MR antagonist eplerenone (EPL; 100 mg/kg/day) for four weeks. Sham mice
served as control. Blood pressure, non-spatial memory, spatial memory, and nesting ability were
measured. Plasma was collected at euthanasia. Data for female mice are presented as mean ± SEM;
n=7-8 per group. The results were compared to published studies using male mice. In male mice,
AngII infusion resulted in hyperaldosteronism and hypertension that was not MR-dependent. Male
mice experienced reduced cerebral perfusion and impaired spatial and non-spatial memory that was
ameliorated by MR antagonism. In female mice, systolic blood pressure was increased after AngII
infusion, which was unaffected by EPL treatment (Sham: 150 ± 4; AngII: 180* ± 5; AngII+EPL: 188* ±
3mmHg; *=p<0.05 vs. Sham). Cerebral perfusion was decreased after AngII infusion and was partially
improved by EPL (Sham: 985 ± 14; AngII: 821* ± 24; AngII+EPL: 892*# ± 18 perfusion units;
*=p<0.05 vs. Sham, #=p<0.05 vs. AngII). The reduced cerebral perfusion was not due to artery
rarefaction, assessed by endothelial cell staining in the cerebral cortex. AngII infusion increased
plasma aldosterone, which was not affected by EPL (Sham: 144 ± 5; AngII: 262* ± 4; AngII+EPL: 258*
± 5 pg/mL; *=p<0.05 vs. Sham). Novel object testing showed non-spatial memory was unchanged in
AngII-treated female mice (Sham: 48 ± 6; AngII: 53 ± 4; AngII+EPL: 57 ± 6 % novel object exploration
time; p>0.05). AngII treatment did not affect spatial memory, tested by Barnes maze (Sham: 29 ± 4;
AngII: 34 ± 4; AngII+EPL: 32 ± 3 seconds spent in target quadrant; p>0.05). Nesting behavior,
however, was impaired during AngII infusion and was improved with EPL (Sham: 32 ± 5; AngII 11*
± 2; AngII+EPL: 27# ± 8 % nestlet shredded; *=p<0.05 vs. Sham, #=p<0.05 vs. AngII). Interestingly,
EPL treatment increased plasma 17 ?-estradiol, although not significantly (Sham: 16 ± 1; AngII: 19 ±
3; AngII+EPL: 33 ± 8 pg/mL; p=0.07). Female mice are protected from hypertension-induced changes
in cognition present in male mice; however, hypertensive female mice demonstrated impaired
executive function.
Funding Support: R01-HL-137694-01
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ORAL SESSION #1: Heart and Circulatory Physiology
Thursday, June 27
4:45 PM
Control of Ventricular-Vascular Coupling During Exercise in Heart Failure by the Muscle
Metaboreflex and Arterial Baroreflex
Joseph Mannozzi, Mohamed-Hussein Al-Hassan, Beruk Lessanework, Alberto Alvarez, Charles Chung,
& Donal O'Leary
Department of Physiology and Cardiovascular Research Institute, School of Medicine, Wayne State
University
Cardiovascular homeostasis during exercise is dependent on optimal ventricular – vascular coupling
which reflects energy transfer from the left ventricle to the arterial circulation. To what extent this
coupling is controlled by two of the major reflexes responsible for cardiovascular control during
exercise and how this control is altered in heart failure are not well understood. We utilized
conscious chronically instrumented canines trained to exercise on a motor driven treadmill (3.2 kph).
Animals were chronically instrumented to measure cardiac output, hindlimb blood flow and arterial
pressure. Muscle metaboreflex was activated by partially reducing hindlimb blood flow by inflating
a vascular occluder on the distal aorta just proximal to the iliac arteries. The arterial baroreflex was
activated by bilateral carotid occlusion via inflation of occluders on the common carotid arteries.
Experiments were performed before and after induction of heart failure induced via rapid ventricular
pacing (220-240 bpm ~ 30 days). We hypothesized that activation of either the muscle metaboreflex
or the arterial baroreflex in heart failure would impair ventricular - vascular coupling thereby
reducing cardiovascular efficiency. We utilized two measures (M1 and M2) of Effective Arterial
Elastance (EA) (M1: EA = ESP / SV; M2 EA = NIVR X HR). Heart failure significantly increased EA in
all conditions. Absolute muscle metaboreflex-induced increases in EA were similar before and after
induction of HF even with a higher baseline in HF. Whereas, activation of the baroreflex evoked
significantly greater increases in EA in HF in terms of absolute changes by either method M1 2.3
mmHg / mL ? 0.5 and by M2 3.0 mmHg / mL ? 0.5 under the same ventricular constraints as muscle
metaboreflex activation. The percent change for arterial baroreflex activation was significantly
increased in heart failure compared to control by M1 and approached significance by the more
conservative measure, M2.We conclude that heart failure does not enhance the effect of muscle
metaboreflex activation on EA thereby maintaining the heart centric aspect of reflex activation and
minimizing the impact of reflex activation on the ventricular – vascular coupling relationship.
Alternatively, heart failure does enhance the effect of arterial baroreflex activation on EA through
robust changes in vascular resistance and thus further impairs ventricular vascular coupling in heart
failure.
Funding Support: NIH HL - 55473, HL – 126706, HL – 120822, R25 – GM 058905
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ORAL SESSION #2: Neurophysiology
Friday, June 28
8:30 AM
Effects of Genetic Variation in the PACAPergic System on Functional Organization in the Limbic
System of Youth
Stephanie Morgan, Hillary Marusak, Farrah Elrahal, Craig Peters, Allesandra Iadipaolo, Kyle
Burghardt, & Christine Rabinak
Wayne State University
Pituitary adenylate cyclase-activating polypeptide (PACAP) is a neuroprotein and neurohormone
that is involved in the hypothalamic-pituitary-adrenal (HPA) axis, and thus plays a role in the
regulation of cortisol. Previous studies in adults link genetic variation in the PACAP receptor, PAC1,
to risk of posttraumatic stress disorder. The PAC1 CC genotype has been associated with reduced
functional connectivity (FC) between limbic brain areas associated with HPA axis regulation (e.g.,
hippocampus, amygdala). Although stress-related disorders frequently begin in youth, no pediatric
studies have tested for potential links between the PAC1 polymorphism and variation in limbic-based
functional organization. To address this, forty-five youth, ages 6-17 (26 females) participated in this
functional magnetic resonance imaging study. DNA was extracted from saliva, and Taqman
Genotyping was performed for rs2267735. Resting-state FC within and between amygdala and
hippocampus were calculated and compared between gene groups (CC vs. G-alleles). Graph theory
measures were calculated to compare functional segregation and integration (e.g., local efficiency,
clustering coefficient) of limbic-based connections, between groups. No group differences in FC were
observed. However, there were group differences in graph measures of limbic-based functional
integration such that youth with the CC genotype demonstrated lower efficiency of the right
hippocampus, compared to G-alleles. Additionally, there was a sex-by-genotype interaction such that
females with the CC genotype showed lower local efficiency and clustering coefficient of the right
amygdala compared to CC males. Lower local efficiency of the hippocampus in the risk CC gene group
may reflect poorer control over the HPA axis, and underlie risk for stress-related pathology. Sex-bygenotype effects may indicate an interaction between PACAP and sex hormones. Our results suggest
that the PAC1 polymorphism influences limbic-based brain organization earlier in life than
previously demonstrated.
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ORAL SESSION #2: Neurophysiology
Friday, June 28
8:45 AM
Liraglutide Reduces High Fat/High Sucrose Diet-Induced Brain Inflammation
Ryan Welchko & Lixin Li
Herbert H. & Grace A. Dow College of Health Professions, Central Michigan University
High fat and high sugar diets (HFHS) have been directly linked to type 2 diabetes, nonalcoholic fatty
liver disease, and general systemic inflammation. General systemic inflammation increases the risk
of developing many other diseases, such as neurodegenerative disorders, the two most prevalent
neurodegenerative disorders, Alzheimer’s disease and Parkinson’s disease are characterized by
inflammation and the accumulation of misfolded protein aggregates, indicating the involvement in
endoplasmic reticulum stress (ER). Liraglutide, a glucagon-like receptor 1 agonist, commonly used
in the treatment of type 2 diabetes and obesity, has been shown to improve brain insulin sensitivity;
however the mechanistic pathways involved within the brain remain to be elucidated. Using a diet
induced type 2 diabetes / obesity mouse model, we explored inflammatory pathways induced by
HFHS within the brain, through mRNA and protein expression (RT-PCR and Western blot). We found
elevation of the brain inflammatory cytokines Interleukin 1-β (IL1-β), and Tumor necrosis factor -α
(TNF-α) in HFHS feed mice, and a reduction in these cytokines when treated with Liraglutide, which
is suggestive of activated microglia and astroglia. Additionally, HFHS diet induced up-regulation of
cyclooxygenase 2, an inflammation marker, was reduced after liraglutide treatment. We then
evaluated the activation of the NLR family Pyrin Containing 3 inflammasone (NLRP3) which has been
shown induce IL1-β secretion through activation by ER stress. We found HFHS diet induced increased
expression in NLP-3, Apoptosis-associated speck-like protein containing card (ASC), Procaspase 1,
and Caspase1. Additionally we observed an increase in expression of the ER chaperone protein BIP
compare with chow diet group. Importantly, we observed a reduction in expression of both NLRP-3
inflamasome and BIP with liraglutide treatment. These findings suggest that HFHS diet introduces
inflammatory cytokines and ER stress which mediates neuroinflammation. Further Liraglutide
protects the brain against HFHS diet induced inflammation and ER stress. Nevertheless, the cellspecific mechanisms still remain unclear.

18

ORAL SESSION #2: Neurophysiology
Friday, June 28
9:00 AM
The Orexin System in DOCA-Salt Hypertension: Regulation of Vasopressin
Jeremy Bigalke & Zhiying Shan
Michigan Technological University
Orexin is a neuropeptide with a large range of functions, with a recently discovered role in blood
pressure (BP) regulation. Although the role of brain orexin system in hypertension has been
investigated in several hypertensive animals, it remains unclear whether the orexin system
contributes to the development of Deoxycorticosterone-acetate (DOCA) hypertension, an animal
model of human salt sensitive hypertension. In this study, we investigated whether Orexin-1 receptor
(OX1R) expression is increased in the paraventricular nucleus (PVN), a critical brain area controlling
cardiovascular function, which subsequently increases vasopressin (AVP) expression and peripheral
secretion, resulting in hypertension development. Seven to eight-week-old male Sprague Dawley
(SD) rats were split into three groups including DOCA-salt, untreated controls, and OX1RshRNADOCA rats. Following knockdown of OX1R in the PVN via viral infection in the OX1RshRNA-DOCA
rats, they, as well as the DOCA-salt group, were implanted with a 75mg DOCA pellet and treated with
1%NaCl/0.2%KCl drinking water, while the control group remained untreated. Blood pressure of
each rat was measured using tail-cuff plethysmography. Three weeks following DOCA-salt or sham
treatment, all rats were sacrificed, and brains were subjected to either real-time PCR or
immunostaining to assay mRNA level and protein expression of Orexin A, OX1R, and AVP in the PVN.
Their blood was collected for plasma AVP measurement, and their hearts were weighed for
measurement of their heart weight/body weight (BW/HW) ratio. Our results showed that chronic
knockdown of the PVN OX1R effectively attenuated hypertension induced by DOCA-salt treatment
(control: 107.91±5.99 vs. DOCA-salt: 142.43±7.73 vs. DOCA+OX1RshRNA: 115.69±8.23 mmHg;
P<0.01) PCR data showed the mRNA levels of OX1R was increased by 23%, while vasopressin
showed more than a 2-fold increase in the PVN of DOCA-salt rats compared to controls.
Immunostaining data showed a dramatic increase in OX1R as well as vasopressin expression within
the PVN following DOCA-salt treatment, and both increases were attenuated following PVN OX1R
knockdown. Plasma AVP levels also showed a significant increase following DOCA-salt treatment
(control: 9.04±2.57 vs. DOCA-salt: 37.94±8.66 pg/ml; P<0.05), and PVN OX1R significantly
attenuated this (DOCA-OX1RshRNA: 0.644±0.281, P<0.05). The heart weight to body weight ratio
was also measured to be larger in the DOCA-salt group when compared to the control group (Control:
0.31±0.011%, vs DOCA-salt: 0.40±0.017%, P<0.005), while the OX1RshRNA injection appeared to
mitigate this increase (OX1RshRNA: 0.35±0.019%, vs DOCA-salt: DOCA-salt: 0.40±0.017%). The
combination of this data shows a potential role for orexin in the pathology of salt-sensitive
hypertension development.
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Friday, June 28
9:15 AM
Measuring Action Potential Frequencies in Sympathetic Nerves: Understanding Sex-Dependent
Changes in Sympathoexcitation
PT Morrison1, CO Tan2, AE Draghici2, & PJ Mueller1
1Department of Physiology, School of Medicine, Wayne State University and 2Harvard Medical
School
Cardiovascular disease is a prevalent health issue, particularly in postmenopausal females who have
a higher risk of cardiovascular disease compared to males and premenopausal females. In many
cardiovascular diseases, sympathetic nerve activity (SNA) is elevated. While quantifying action
potential frequency in multi-unit recordings of SNA has been difficult due to physical and technical
limitations, Tan and colleagues (2009) provided a method of estimating these frequencies in human
SNA recordings. Despite this advancement, this method has not been applied to studies performed in
male and female rats and could be valuable in assessing sex-dependent differences in regulation of
SNA. The purpose of this study was to apply this method to compare splanchnic sympathetic nerve
activity in male versus female rats over time. We hypothesized that sedentary conditions increase
SNA action potential frequency in male rats and that the presence of the estrous cycle would limit the
increase in SNA action potential frequency in female rats. We recorded splanchnic SNA from 14 rats
under Inactin anesthesia using Labchart software. Preliminary results indicate that sedentary
conditions increase SNA action potential frequency in male rats from four (n=4) to eight (n=4) weeks
of age (36.9 ±7.2 Hz vs 65.5 ±7.4 Hz; p=0.033). In contrast, SNA action potential frequency did not
appear to change in female rats from four (n=2) to eight (n=4) weeks of age (49.6 ±8.1 Hz vs 46.3
±5.53 Hz), although small sample size precluded statistical analysis. Our results suggest that
sedentary conditions promote increases in SNA in males only, and that the onset of the estrous cycle
(typically between 5-6 weeks in rats) and the presence of reproductive hormones appears to protect
females from inactivity-related increases in SNA. This new method provides novel insights into the
contributions of sex-dependent differences in sympathetic nerve activity and its potential role in the
development and maintenance of cardiovascular disease.
Funding Support: NIH HL096787-08; AHA25810010
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ORAL SESSION #3: Lung, Cellular, and Molecular Physiology
Friday, June 28
11:30 AM
Acute Effects of Vaporized Nicotine on Hemodynamics and Autonomic Regulation
Joshua Gonzalez, Stephanie Jewell, & William Cooke
Michigan Technological University
"Electronic cigarettes (e-cig) are popular with smokers but are also becoming popular with nonsmokers who might never have considered smoking a cigarette. Nicotine is a sympathomimetic
agent, which could affect autonomic cardiovascular control. We therefore studied the acute
autonomic and cardiovascular effects of e-cig use in non-smokers. The purpose of this study was to
document autonomic and hemodynamic effects of vaporized nicotine inhalation via e-cig on arterial
pressure and autonomic cardiovascular regulation. This study is a randomized, crossover design that
had participants inhale on a e-cig containing nicotine (59 mg/ml) and a placebo e-cig (0 mg/ml),
separated by 1 month. Fourteen young, healthy non-smokers (8 M, 6 F, 20±0.4 yr) participated. With
subjects in a semi-recumbent position, we recorded the electrocardiogram, beat-by beat arterial
pressure (finger plethysmography), and muscle sympathetic nerve activity (peroneal nerve
microneurography, MSNA). Subjects rested quietly for 10 minutes while breathing in time to a
computer display prompting them to breathe at a frequency of 15 breaths/min. Subjects then
continued to breathe in time to the computer display, but inhaled once every thirty seconds on either
a randomized e-cig for 10-min followed by a 10-min recovery. The last 5-min baseline variables were
averaged and compared to the last 5-min of active vaping (VAPE) and last 5-min of recovery (REC).
Variables were assessed with repeated measures ANOVA with significant condition by time
interactions assessed with a Tukey post-poc test. Data are expressed as ? means ± SE from baseline
values. Mean arterial pressure increased in the nicotine condition during VAPE and remained
elevated into REC. (6.3±1.7 NIC vs 2.4±1 PLA at VAPE and 5.0±1.9 NIC vs 1.2±1.5 PLA at REC; all
p<.05). MSNA bursts per min decreased from BASE to VAPE and remained decreased from BASE to
REC (-10.1±3.9 NIC vs 2.1±1.6 PLA at VAPE and -11.1±4.8 NIC vs .1±4.8 PLA at REC; all p<.05) MSNA
bursts per 100 heart beats (hb) decreased from BASE to VAPE and REC (-17.6±6.4 NIC vs. 2.6±2.3
PLA at VAPE and -15.5±5.9 NIC vs .5±1.7 PLA at REC; all p<.05). Use of e-cigs has increased
precipitously among young non-smokers, largely due to the perception of lower risk relative to
combustible tobacco. Our results suggest that acute vaporized nicotine inhalation delivers a stimulus
that increases arterial pressure and decreases MSNA likely through sympathetic baroreflex
inhibition.
Funding Support: The Portage Health Foundation & Blue Cross Blue Shield of Michigan
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ORAL SESSION #3: Lung, Cellular, and Molecular Physiology
Friday, June 28
11:45 AM
CD2 Regulates Pathogenesis of Asthma Induced by House Dust Mite Extract
Tanwir Hashem, Ananth Kammala, Devika Bahal, Kanedra Thaxton, Ryan Griffin, Manthan Patel,
Hariharan Subramanian, & Rupali Das
Michigan State University
Background: The inflammatory immune response that is characteristic of allergic asthma is triggered
by exposure to allergens such as house dust mite extract (HDME) and is driven by CD4+Th2
lymphocytes that secrete large quantities of Th2 cytokines including interleukin (IL)-4, IL-13, IL-5
and IL-9. Surface expression of CD2 and its ligand; CD58 is increased on the monocytes and
eosinophils of asthma patients, which correlate with elevated serum IgE levels, suggesting that CD2
may contribute to allergic airway inflammation. Hence, using an HDME-induced murine model, we
sought to determine the role of CD2 in the pathogenesis of asthma.
Methods: We injected Balb/c (wild-type) and Cd2??? age-matched mice intranasally with 25l of 2g/l
HDME or 25l of PBS every alternate day for a total of 7 injections. 24 hours after the last injection,
mice were anesthetized and lung mechanics was measured using flexiVent. Broncho alveolar lavage
fluid and serum was collected and analyzed for cytokines and IgE respectively. Gene expression of
cytokines and chemokines in the lungs was measure by real-time quantitative PCR. For histology,
fixed lung sections were embedded in paraffin for hematoxylin & eosin or periodic acid-schiff
staining.
Results: We observed that HDME-exposed Balb/c mice have increased airway hyper responsiveness
(AHR), cellular infiltration, goblet cell hyperplasia, and elevated levels of Th2 cytokines in the lungs,
as well as increased serum IgE levels as compared to the control Balb/c animals. In contrast, AHR,
and cellular infiltration are significantly reduced in HDME-exposed Cd2??? mice. Interestingly, Il-13
but not Il-4 or Il-5 gene expression in the lungs is significantly reduced in HDME-exposed Cd2???
mice. Of note, the gene expression of polymeric mucins, Muc5b and Muc5ac were significantly
upregulated in the lungs of HDME-exposed Balb/c mice, consistent with their role in asthma
pathogenesis. However, these were significantly reduced in the lungs of HDME-exposed Cd2??? mice.
Conclusion: Given the established role of IL-13 in promoting goblet cell hyperplasia and mucus
production during allergic asthma, our studies reveal a unique role for CD2 in IL-13 production and
goblet cell hyperplasia in Th2-associated allergic asthma. Studies are underway to dissect the
immunological and molecular basis for CD2-mediated airway inflammation, so that it can be
harnessed for the treatment of asthma patients.
Funding Support: Institutional funds from Michigan State University
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ORAL SESSION #3: Lung, Cellular, and Molecular Physiology
Friday, June 28
12:00 PM
Absence of Gasping Breaths and Failure of Respiratory Autoresuscitation in Neonatal Rats Studied
Under Ethyl Carbamate (Urethane) Anesthesia
Joseph Reed & Harold Bell
College of Medicine, Central Michigan University
Our laboratory has shown that in adult rats urethane anesthesia prevents autoresustitation and
causes predictable cardiorespiratory collapse and sudden death as a result of even a single episode
of severe hypoxemia . Given these findings, we hypothesized that neonatal rats would also experience
significant disruption of the respiratory autoresuscitation process, negatively impacting their
survival from a severe hypoxemic event. To test our hypothesis, we studied 4 male and 5 female rat
pups aged P11-13. Animals were divided into two experimental groups, defined by the anesthetic
used to study animals. The urethane (URE, n=5, 3f/2m, 31±3g, 12.2±0.8 d) group was anesthetized
with urethane (1.2 – 1.5 g/kg i.p.), and the ketamine-xylazine (KET, n=4, 2f/2m, 35±5g, 13.0±0.8 d)
group was anesthetized with ketamine-xylazine (40/5 mg/kg i.p.). Animals were maintained at a
rectal temperature of 35±0.3 oC, equipped with a head cone to monitor breathing (VE) and ECG
electrodes to monitor heart rate (HR). VE and HR were continuously monitored while breathing
room air, and subsequently a mild hypoxic gas mixture (FiO2=0.10, balance N2). Following recovery,
animals were monitored during exposure to acute severe hypoxemia (breathing 100% N2), access to
normoxic air was restored (FiO2=0.21) once respiratory arrest occurred, and opportunity for
spontaneous respiratory autoresuscitation was provided. Pending successful autoresuscitation, this
was repeated up to 4 times before the animal was exposed to terminal asphyxia for purposes of
euthanasia. Baseline VE (16.0±4.1 vs 19.2±10.0 mL/min), HR (357±18 vs. 308±79 bpm) were not
different between URE and KET animals, nor were VE or HR during steady-state in mild hypoxia.
During exposures to severe hypoxemia, the interval between the onset of exposure and respiratory
arrest were not different between conditions (26.2±7.2 sec vs. 28.2±3.2 sec), but the amplitude of the
peak ventilatory response during severe hypoxemia before respiratory arrest was significantly
smaller in the URE vs KET condition (30.2±10.2 vs. 50.3±15.3 mL/min). All animals in the KET group
successfully autoresuscitated from 4/4 exposures to severe hypoxemia. In the URE group, 0/5
animals successfully autoresuscitated and none expressed a single gasping breath following
respiratory arrest. In neonatal rats, urethane anesthesia causes fatal disruption of respiratory
autoresuscitation in response to a single acute exposure to severe hypoxemia, preventing gasping
breaths and normal restoration of eupneic breathing. These results demonstrate that urethane
provides a pharmacological model of sudden death in response to severe hypoxemia that is relevant
to the neonatal stage of development.
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ORAL SESSION #3: Lung, Cellular, and Molecular Physiology
Friday, June 28
12:15 PM
Sex-Specific Metabolic Imbalance and Hypothalamic Inflammation Triggered by Low-Grade Benzene
Exposure
Olesya Didyuk
Wayne State University
The current global prevalence of type 2-diabetes mellitus is estimated at 8.4% by the World Health
Organization, which represents a fourfold increase over the last four decades. The lifestyle, lack of
physical activity, diet and the growing aging population is often used to explain the rise of the
diabetes pandemic. However, it is now increasingly accepted that insulin resistance, T2D prevalence
and mortality have been associated with long- term exposure to air and traffic pollution. Benzene is
a highly volatile liquid, and a constituent of crude petroleum. Given its ubiquitous utilization in
industry as well as consumer products, it is classified as a common airborne pollutant. As such, any
exposure to petroleum or its products can result in significant occupational benzene exposure.
Notably, benzene exposure from motor vehicle exhaust is higher in inner city populations, which
suggests a causative role in the pathogenesis of T2D. We hypothesized that benzene, at levels below
carcinogenic, contributes to insulin resistance and inflammatory responses linking persistent
organic pollutants (POP) exposure to type 2 diabetes mellitus. For this purpose, C57BL/6 mice in
inhalation chambers were exposed to benzene concentration of 50 ppm for 6h/day for 4 weeks. We
found that under these conditions, exposure to benzene did not significantly influence mice body
weight, neither had it trigger any toxic responses in these animals. Despite normal fasting glucose
and insulin levels, benzene-exposed male mice displayed significantly impaired glucose tolerance.
Consequently, we detected a significant elevation of hepatic genes associated with gluconeogenesis,
G6Pase and Pck1, and lipid synthesis, SREB-1c and SREB-2 in male mice as compared to controls.
Female mice were completely resistant to the negative metabolic consequences of chronic benzene
exposure. Further sex differences were apparent in neuroinflammatory responses, with greater male
vulnerability observed in the hypothalamus of benzene- exposed animals. Benzene exposure
promoted hypothalamic gliosis and robust neuronal activation in the arcuate, paraventricular,
ventromedial, and dorsomedial hypothalamic nucleuses; and, significantly upregulated genes
associated with ER stress, IRE-1?, XBP1, CHOP in the arachnoid nucleus and IRE-1?,XBP1 in the
paraventricular hypothalamus. These findings demonstrate male vulnerability to air pollution, and
provide evidence that exposure to benzene induces metabolic imbalance and severe
neuroinflammatory responses in a sex-specific manner. Persistent ambient benzene exposure may
be a heretofore unrecognized contributor to metabolic diseases with male bias.
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ORAL SESSION #4: Regulatory, Integrative, and Molecular Physiology
Friday, June 28
2:30 PM
Student’s Perceptions of professional Skill Competencies Improved by Participating in PSL 475L
Capstone Laboratory in Physiology.
Keeler Steele, Valerie VanRyn, & Erica Wehrwein
Michigan State University
Employers and professional schools have published position statements regarding the need for
undergraduate training in key professional skills such as teamwork, critical thinking, and
communication. Therefore, in our upper-division laboratory course for Physiology majors at
Michigan State University (MSU), we have incorporated professional development opportunities and
training throughout our course. Professional skills self-assessment surveys were given before and
after the semester to monitor progress. Questions were modeled after the “12 Essentials for Success”
using a Likert scale with the response options of poor, fair, average, good, or excellent. During FS17,
there was an overall improvement in student self-rankings of excellent (pre- to post-score: 20 to
28%), and good (42 to 51%), and post-score reductions in average (26 to 20%), fair (11 to 0%), and
poor (2 to 0%). Similar trends were observed in SS18 and FS18. In SS18, there was dramatic increase
in self-rankings of excellent (pre- to post-score: 19 to 43%). In FS18, there was an increase of
excellent (15 to 29%) and good (43 to 51%) self-rankings, while the downward trend for post-scores
continued for average (31 to 17%), fair (8 to 3%), and poor (14 to 1%) self-rankings. Upperclassmen
at MSU entering PSL 475L did not feel adequately informed or educated on professional skills during
their undergraduate career. A critical first step regarding professional development is awareness.
Intentional methods to incorporate professional development into course structure, such as PSL
475L, can be used to expand student’s awareness and self-perceptions about their professional skill
competencies.
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ORAL SESSION #4: Regulatory, Integrative, and Molecular Physiology
Friday, June 28
2:45 PM
Design and Fabrication of Customized Wound Healing Patches for Tissues
Samerender Nagam Hanumantharao, Carolynn Que, Emily Nelson, & Smitha Rao
Michigan Technological University
The topographical cues provided by the extracellular matrices play an important role in deciding the
cell behavior by influencing key cell signaling cascades including cell migration, cell death and
homeostasis. Hence, it is essential to understand the cues and the subsequent responses for designing
scaffolds that mimic the natural extracellular matrix. In this work, we present a self-assembly
technique using electrospinning for fabrication of honeycomb shaped, 3D scaffolds of varying pore
diameters by altering the voltage used during the electrospinning process. The scaffolds are
composed of a biodegradable polymer, Polycaprolactone (PCL) and a semiconducting polymer,
Polyaniline (PANI). The PCL-PANI blend is used to obtain structures with long range order,
reminiscent of the morphology of naturally occurring extracellular matrix. The scaffolds were
characterized for their mechanical and surface properties to ensure it mimicked the natural
microenvironment of the tissues. The following techniques were used for characterization of the
scaffolds: FTIR for their surface chemistry, DMA for mechanical properties and FESEM for visual
characterization of the topographies. In order to characterize the cell-scaffold behavior, human
dermal fibroblasts (HDFa) were seeded on the scaffolds and characterized using immunostaining and
cell proliferation assays at Day 2,3 and 7. The cell scaffold behavior was also compared to a
honeycomb structured scaffold composed of PCL without the PANI in order to evaluate effectiveness
of the blend used for fabrication. The PCL-PANI scaffold provided more support for cell migration
and infiltration in comparison to the PCL scaffolds. Examination of the PCL-PANI scaffold after seven
days revealed extensive cell migration and production of extracellular matrices on the scaffolds. The
extent of cell proliferation and migration varied between the different morphologies which helped to
identify the most effective scaffold for use as wound healing patches. Using this technique of scaffold
fabrication, customized wound healing patches for different type of tissues can be designed.
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ORAL SESSION #4: Regulatory, Integrative, and Molecular Physiology
Friday, June 28
3:00 PM
Pannexin Channels and Their Role in Gut Physiology and Pathophysiology
Annika Lintvedt, Jonathon McClain, & Brian Gulbransen
Department of Physiology, Michigan State University
Purinergic signaling plays major roles in the regulation of physiological gut functions and in gut
inflammation. Purinergic signaling within the enteric nervous system (ENS) regulates gut reflexes
and alterations in enteric purinergic signaling contributes to the development of functional bowel
disorders. Pannexin channels have recently emerged as key molecular mediators of purine release.
Pannexin-1, in particular, contributes to ATP release in the ENS and plays a central role in driving
neuroinflammation in disease. However, the physiological role of pannexin-1 in the ENS is not known.
We hypothesize that neuronal pannexin-1 expression contributes to the physiological regulation of
gut functions. Here, we tested our hypothesis by using immunohistochemistry to assess pannexin-1
expression in the ENS and functional assays in Wnt1Cre2;Panx1fl/fl mice to assess how the selective
ablation of pannexin-1 in the ENS affects gut functions. Immunohistochemistry data in wild type mice
show that pannexin-1 is expressed by 94% of inhibitory neurons that express neuronal nitric oxide
synthase (nNOS) and 59% of excitatory neurons that express calretinin in the colon myenteric plexus.
The ablation of neuronal pannexin-1 in Wnt1Cre2;Panx1fl/fl mice does not drive overt changes to
the intestine that would indicate pathological processes. Colonic bead expulsion time, a measure of
colonic motility in vivo, is 28% faster (P>0.033) in Wnt1Cre2;Panx1fl/fl mice than wild type animals.
However, total fecal pellet output is unchanged. Together, these data suggest that pannexin-1
regulates gut functions by regulating the excitability of inhibitory (nitrergic) neurons and a subset of
excitatory neurons in the ENS. Changes to the regulation of neuronal excitability by pannexin-1 could
contribute to altered gut functions in disease.
Funding Support: National Institute of Health (NIH) RO1DK103723.
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Friday, June 28
3:15 PM
Glucotoxicity Causes Downregulation of Bip’s Co-Chaperone Sil1 in INS1 Beta Cells
Cesar Barrabi, James Woods, & Xuequn Chen
Department of Physiology, Wayne State University
Type 2 Diabetes (T2D) is a costly disease that affects 27 million Americans per year and is
characterized by the loss of insulin secreting beta cells in the pancreas. Insulin production relies on
endoplasm reticulum (ER) homeostasis and is regulated by the ER chaperone Heat shock protein 70
(BiP). When BiP’s folding capacity is outmatched by insulin demand the ER is overwhelmed with
unfolded/misfolded proteins leading to ER stress, beta cell apoptosis and T2D. Glucotoxicity is a
major contributor leading to beta cell apoptosis and T2D. To investigate the consequences of
glucotoxicity we treated INS1 beta cells with chronic high glucose (HG) simulating the environment
beta cells experience in vivo leading to beta cell dysfunction and T2D. We used a proteomics approach
to understand the molecular events that occur in the ER due to HG exposure. We purified ER proteins
and performed an LC-MS analysis to prescreen the cell and identified protein abundance changes that
could be responsible for beta cell dysfunction in response to glucotoxicity. From the analysis we
identified 1507 proteins. Of these proteins, 58 (3.84%) proteins had a fold change <0.35 (decreased
expression), and 212 (14.06%) had a fold change >1.5 (increased expression). From our proteomic
data we identified that the co-chaperone nucleotide exchange factor SiL1 (SiL1) had the highest fold
change in HG treatments. SiL1 is a nucleotide exchange factor for the major ER chaperone BiP. We
confirmed that SiL1 is reduced in expression due to HG treatments with rtPCR (41.74%; p>0.01) and
western blot analysis (43.2%; p>.05). To characterize the consequence of reduced SiL1 expression
on ER function we used siRNA’s to KD SiL1 expression and identified defects in proinsulin folding.
We hypothesize that reduced SiL1 protein expression could play a critical role in the pathogenesis of
diabetes by hindering protein folding in the ER.
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POSTER ABSTRACTS FOR THURSDAY EVENING SESSION
Thursday, June 27
POSTER BOARD #1:

“Muscle Metaboreflex Induced Increases in Effective Arterial Elastance”
Mohamed-Hussein Al-Hassan, Joseph Mannozzi, Beruk Lessanework, Alberto Alvarez,
Maryetta Dombrowski, Charles Chung, & Donal S. O'Leary
Department of Physiology and Cardiovascular Research Institute, Wayne State University

POSTER BOARD #2:

“The Role of the Cardiac Specific MiR-208a in Metabolic Heart Disease”
Carmen Avramut, Naveen Mekala, Jacob Kurdys, Joel Santos, Neli Ragina, & Mariana Rosca
College of Medicine, Central Michigan University

POSTER BOARD #3:

“SV40T-Mediated Neuronal Dysregulation Induces NFT Pathology in APP Knock-In Mice”
Tomás Barrett1, Joshua Keene1, Takashi Saito2 3, Takaomi Saido2, & Kevin Park1,4
1Neuroscience Program, Central Michigan University, 2Laboratory for Proteolytic
Neuroscience, RIKEN Brain Science Institute, 3Japan Science and Technology Agency,
4Department of Psychology, Central Michigan University

POSTER BOARD #4

“Establishing Nitrite to Nitrate Ratios in the Clinical Wound Samples of Subjects With and
Without Diabetes”
Emily Cook1, Ashley Kennedy1, Maria Kwesiga2, Caroline Gwaltney1, Wade Liston3, Smitha
Rao2, & Megan Frost2
1Doctoral Program in Physical Therapy, Central Michigan University, 2Biomedical
Engineering Department Michigan Technological University, 3UP Health System - Portage

POSTER BOARD #5

“Spectral Power of Slow Wave Sleep is Associated with Reductions of Nocturnal Blood
Pressure in Humans”
Hannah Cunningham1, Ian Greenlund1, Anne Tikkanen1, John Durocher2, Carl Smoot1, &
Jason Carter1
1Department of Kinesiology & Integrative Physiology, 2Department of Biological Sciences,
Michigan Technological University

POSTER BOARD #6

“Gut Microbiota and Host: The Fight for Iron”
Nupur Das1, Amanda Sankar3, & Yatrik Shah1,2
1Department of Molecular and Integrative Physiology, 2Internal Medicine, Division of
Gastroenterology, 3Department of Pediatrics and Communicable Diseases, Division of
Pediatric Hematology-Oncology, University of Michigan

POSTER BOARD #7

“Decentering and Arterial Stiffness in Young Adults”
Sarah LewAllen, Brigitte Morin, & John Durocher.
Department of Biological Sciences, Michigan Technological University

POSTER BOARD #8

“The Vitamin A Transport Protein, Stimulated by Retinoic Acid 6, is Not Associated with
Lipid Rafts in Human Cells”
Hana Fantin, CB Barrett, B Smiles, CO Straham, & DM Duriancik
University of Michigan – Flint
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POSTER ABSTRACTS FOR THURSDAY EVENING SESSION (cont’d)
Thursday, June 27
POSTER BOARD #9

“Giant Elastic Protein Titin Expression in Hibernating Thirteen-Lined Ground Squirrels”
Jonathan Groening, Mark Hiske, Hannah Carey, Karen Ball, & Charles Chung
Department of Physiology, Wayne State University, Department of Integrative Physiology &
Health Science, Alma College, Department of Comparative Biosciences, University of
Wisconsin-Madison

POSTER BOARD #10 “Non-Invasive Ontogenetic Stimulation in a Rat Model of Spinal Cord Injury”
GE Kendziorski, ED Petersen, L Shafau, M Prakash, & U Hochgeschwender
College of Medicine, Central Michigan University
POSTER BOARD #11 “Monitoring Hydrogen Peroxide in Live Kidneys by Multiphoton Microscopy and Genetically
Encoded Probes”
Tang-Dong Liao, Pablo Ortiz, & Mariela Mendez
Hypertension and Vascular Research Division, Henry Ford Health System
POSTER BOARD #12 “Effects of Cold Exposure on Skeletal Muscle Glucose Uptake”
Brooke Mason & Brianna Harfmann
Alma College
POSTER BOARD #13 “Utilizing PhUn Week as an Independent Study Opportunity for Collegiate Health Science
Students”
Nicholas McCann, Abigail Nelson, & Naveen Sharma
School of Health Sciences, Central Michigan University
POSTER BOARD #14 “Exposure to a Western Diet Rich in Linoleic Acid Exaggerates Viscerosensory-Sympathetic
Reflexes in Spinalized Animals via a TRPV1-Dependent Mechanism”
Zeljka Minic & Christian Reynolds
Department of Emergency Medicine and Cardiovascular Research Institute, Wayne State
University
POSTER BOARD #15 “Fructose Analog Containing 3-D Scaffolds to Isolate and Study Breast Cancer Cell
Metabolism by Mimicking Tumor Microenvironment”
Carolynn Que, Samerender Nagam Hanumantharao, Emily Nelson, & Smitha Rao
Michigan Technological University
POSTER BOARD #16 “Effect of Exercise Training on Markers of Health and Fitness in Type 2 vs. Pre-Diabetic
Adults”
Gabriel Neil & Rachael Nelson
School of Health Sciences, Central Michigan University
POSTER BOARD #17 “Aldehyde Dehydrogenase-2 Mutation Aggravates Obesity Related Bone Disorders in Leptin
Receptor Mutant Mice”
Guodong Pan1, Joseph Gardinier2, Haiyan Pang1, Mandar Deshpande1, and Suresh
Palaniyandi1,3
1Division of Hypertension and Vascular Research, Department of Internal Medicine, Henry
Ford Health System, 2Bone and Joint Center, Henry Ford Hospital, 3Department of
Physiology, Wayne State University
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POSTER ABSTRACTS FOR THURSDAY EVENING SESSION (cont’d)
Thursday, June 27
POSTER BOARD #18 “Sex-dependent Differences in Adrenal Gland and Ventricle Sizes of Sedentary and
Physically Active Rats Contributing to Cardiovascular Disease Risk”
N.S. Salman, T.A. Azar, B.E. Fyk-Kolodziej, & P.J. Mueller
Department of Physiology, Wayne State University School of Medicine
POSTER BOARD #19 “Optimal Dosing of the Anesthetic Tricaine Methanesulfonate (MS222) to Ensure Muscle
Viability in Xenopus Leavis Frogs: A Pilot Project.”
John Zubek
Michigan State University
POSTER BOARD #20 “The Effects of Prorenin on Normotensive Male Rat Neurophysiology”
Steven Stelly, Jeremy Bigalke, & Zhiying Shan
Michigan Technological University
POSTER BOARD #21 “The Effect of Water Mites on Mosquitoes in Metro Detroit”
Adrian Vasquez, Bana Kabalan, & Carol Miller
Healthy Urban Waters, Wayne State University, College of Engineering and Science,
University of Detroit Mercy ReBUILD
POSTER BOARD #22 “Determining the Role of Collagen on Strain Rate Dependent Relaxation Rates in Intact Rat
Cardiomyocytes and Cardiac Trabeculae”
Madison Wang, Brianna Schick, & Charles Chung
Wayne State University
POSTER BOARD #23 “The Role of G-protein Signaling Regulation in the Development of Vascular Cognitive
Impairment and Dementia”
Ting-Chieh Yen, Janice Diaz-Otero, Hoa Phan, Richard Neubig, & Anne Dorrance
Michigan State University
POSTER BOARD #24 “Oxidative Stress as a Potential Cost of High Social Rank in a Cichlid Fish”
Peter Dijkstra1, Robert Fialkowski1, & Shana Border2
1Central Michigan University, 2Illinois State University
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POSTER ABSTRACTS FOR FRIDAY AFTERNOON SESSION
Friday, June 28
POSTER BOARD #1:

“Altered Lysophosphatidic Acid Receptor Expression in Chronic Intestinal PseudoObstruction”
Mohammad Ahmadzai1, Roberto De Giorgio2, & Brian Gulbransen3
1College of Osteopathic Medicine, Michigan State University, 2Orsola-Malpighi Hospital and
University of Ferrara, 3Department of Neuroscience, Michigan State University

POSTER BOARD #2

“Effects of Varying Dietary Fats on Oxidative Stress and Inflammatory Protein Markers in
the Rat Brain”
John Andraka, Naveen Sharma, & Yannick Marchalant
Central Michigan University

POSTER BOARD #3

“A GluN2B Mutation Identified in Autism Prevents NMDA Receptor Trafficking and Leads to
Abnormal Dendrite Growth”
Jacob Bahry, Michael Sceniak, Karlie Fedder, Qian Wang, Sammy Droubi, Sagar Patwardhan,
Jazmin Wright-Zornes, Lucynda Pham, & Shasta Sabo
Central Michigan University

POSTER BOARD #4

“Sex Differences in the Response to Sedentary versus Active Conditions Alter the Coherence
Between Splanchnic Sympathetic Nerve Activity and Blood Pressure”
BM Brichacek1, BB Kaji1, SM Barman2, & PJ Mueller1
1Department of Physiology, Wayne State University School of Medicine, and 2Department of
Pharmacology and Toxicology, Michigan State University

POSTER BOARD #5

“Bioluminescence Driven Control of Photosensory Proteins”
Emmanuel Luis Crespo & Ute Hochgeschwender
Central Michigan University

POSTER BOARD #6

“Does Membrane Sealant Poloxamer 188 Improve Survival and Maintain Function of
Isolated Rat Cardiomyocytes?”
Teresa Czeiszperger, Madison Wang, & Charles Chung
Wayne State University

POSTER BOARD #7

“Effect of Dynamic Eccentric Leg Exercise Training on Strength, Mobility, and Arterial
Stiffness in Older Adults”
Jill Poliskey1, Sarah LewAllen1, Carley Maanika2, Steven Elmer3, Lavanya Rajeshkumar4,
Kevin Trewartha,3,4, & John Durocher1
1Department of Biological Sciences, 3Department of Kinesiology & Integrative Physiology,
4Department of Cognitive and Learning Sciences, Michigan Technological University,
2Department of Physical Therapy, Central Michigan University

POSTER BOARD #8

“National Biomechanics Day: Using a 3D Physical Model to Experience how the Human Body
Works First Hand”
Benjamin Cockfield, Stephen Hook, Alex Gabe, Jana Hendrickson, Lily Hart, Kathryn Carter,
& Steven Elmer
Michigan Technological University
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POSTER ABSTRACTS FOR FRIDAY AFTERNOON SESSION (cont’d)
Friday, June 28
POSTER BOARD #9

“Stress and Mood Affect Sleep Quality and Quantity in College Female Soccer Players”
Mikaela Gabler, Tomas Barrett, Gavin Connolly, Shane O’ Riordan, & Paul O’ Connor
School of Health Sciences, Central Michigan University

POSTER BOARD #10 “Heart Rate and Energy Expenditure in Division I Collegiate Soccer Players During a
Competitive Season”
Kaylin Hoomaian & Paul O’Connor
School of Health Sciences, Central Michigan University
POSTER BOARD #11 “Investigative Study on Nitric Oxide Production in the Macrophage cell line RAW 264.7
Cultured Under Normal and High Glucose Conditions”
Maria Kwesiga1, Sarah Wayward1, Eyerusalem Gebreyesus1, Emily Cook2, Caroline
Gwaltney2, Smitha Rao1, & Megan Frost1
1Michigan Technological University, 2Central Michigan University
POSTER BOARD #12 “ERK1/2 Activation in Dusp 6/8 Double-null Mice Leads to Protection From
Cardiomyopathy and Diet-induced Obesity”
Ruijie Liu, Jacob Knowlton, Nicholas Urban, & Monica Peters
Department of Biomedical Sciences, Grand Valley State University
POSTER BOARD #13 “Isometric and Isotonic Twitch Dynamics in Omecamtiv Mecarbil Treated Intact Rat Cardia
Trabeculae”
Alexandra Matus, Melissa Bukowski, Brianna Schick, & Charles Chung
Wayne State University
POSTER BOARD #14 “Visualizing Breathing Physiology Through 3D Printing and Microcontroller Technology”
Ross Michaels, David Zopf, Zahra Nourmohammadi, & Grace Stridick
University of Michigan Medical School, University of Michigan School of Engineering
POSTER BOARD #15 “Piezoelectric Scaffolds Containing Tricalcium Phosphate for Bone Tissue Engineering”
Samerender Nagam Hanumantharao, Carolynn Que, Emily Nelson, Smitha Rao
Michigan Technological University
POSTER BOARD #16 “Making Conventional CPR Training Cuddlier to Engage Children”
Valerie VanRyn, Ryan Nazareno, Jacob Canfield, & Erica Wehrwein
Michigan State University
POSTER BOARD #17 “Examination of Underlying Mechanisms Contributing to the Enhanced Post-Exercise Blood
Pressure Response”
Gavin Power, Lea Haverback, Brendan Farley, Maria Martuch, Gavin Connolly, Andrew
Butcko, Roop Jayaraman, Naveen Sharma, & Rachael Nelson
School of Health Science, Central Michigan University
POSTER BOARD #18 “Enteric Glia Express the Cytosolic DNA Sensor STING”
Christin Dharshika, Christopher Waters, & Brian Gulbransen
Michigan State University
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POSTER ABSTRACTS FOR FRIDAY AFTERNOON SESSION
Friday, June 28
POSTER BOARD #19 “Transsynaptic Neuronal Activation via Bioluminescent Optogenetics”
Rachel Schumaker, Mansi Prakash, Akash Pal, Emmanuel Crespo, & Ute Hochgeschwender
Central Michigan University
POSTER BOARD #20 “Combining Bioluminescence Driven Optogenetic Stimulation with Swim Training for
Treatment Following Spinal Cord Injury in Rats”
Lateef Shafau, Eric Petersen, Ute Hochgeschwender
College of Medicine, Central Michigan University
POSTER BOARD #21 “In vitro Uptake, Delivery, and Temporal Regulation of hBDNF via Surface Modified PAMAM
Dendrimer Nanoparticles Using TET System”
Cassandra Thompson1,2, Paulina Otero1,2, Bhairavi Srinageshwar1,2,3, Maria Florendo2,3, Alex
Figacz2,3, Rachel Kim2,3, Douglas Swanson5, Gary Dunbar1,2,4,6, Ajit Sharma5, & Julien
Rossignol1,2,3
1Field Neurosciences Institute Laboratory for Restorative Neurology, 2Program in
Neuroscience, 3College of Medicine, 4Department of Psychology, 5Department of Chemistry
& Biochemistry Central Michigan University, 6Field Neurosciences Institute
POSTER BOARD #22 “Bioluminescent Optogenetics Produces Fewer Nonspecific Effects Compared to DREADDs”
Madison Waddell & Ute Hochgeschwender
Central Michigan University
POSTER BOARD #23 “Understanding Physiological Relevance of Differences in NO production in Clinical Samples
for Wound Healing”
Sarah Wayward1, Maria Kwesiga1, Eyerusalem Gebreyesus1, Emily Cook2, Ashley Kennedy2,
Caroline Gwaltney2, Megan Frost1, & Smitha Rao1
1Michigan Technological University, 2Central Michigan University
POSTER BOARD #24 “Regional Heterogeneity of Cholecystokinin Sensing by Enteric Glia”
Luisa Seguella & Brian Gulbransen
Michigan State University
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POSTER ABSTRACTS - THURSDAY
“Muscle Metaboreflex Induced Increases in Effective Arterial Elastance”
Mohamed-Hussein Al-Hassan, Joseph Mannozzi, Beruk Lessanework, Alberto Alvarez, Maryetta Dombrowski, Charles Chung, &
Donal S. O'Leary
Department of Physiology and Cardiovascular Research Institute, Wayne State University
Dynamic exercise elicits robust changes in sympathetic activity in part due to accumulation of metabolites within the active
skeletal muscle which activates group III and IV afferents triggering the muscle metaboreflex. This reflex raises cardiac output
via tachycardia, increased ventricular contractility, and central blood volume mobilization which improves perfusion to the
active skeletal muscle. An important component of maintaining exercise performance is optimal ventricular - vascular coupling
which can change with exercise, aging, as well as pathophysiological conditions. The effect of muscle metaboreflex activation
(MMA) on ventricular - vascular interactions is unknown. Our model utilized conscious chronically instrumented canines
selected for the ability to exercise on a motor driven treadmill (3.2 kph). Animals were instrumented to measure cardiac output,
hindlimb blood flow, left ventricular and arterial pressures. The muscle metaboreflex was activated by performing partial
reductions in hindlimb blood flow via inflating vascular occluders placed on the caudal most section of the terminal aorta. We
hypothesized that MMA increases Effective Arterial Elastance (Ea). We utilized two previously published methods of evaluating
Ea (End Systolic Pressure / Stroke Volume (M1) and Heart Rate x Non Ischemic Vascular Resistance (M2)) at rest, during mild
treadmill exercise, and during MMA induced via partial reductions in hindlimb blood flow imposed during exercise in chronically
instrumented conscious canines. At rest Ea averaged 3.0 +- 0.1 and 3.0 +- 0.2 mmHg/mL for M1 and M2, respectively. With the
transition from rest to mild exercise little change in Ea occurred, whereas with subsequent MMA, Ea increased significantly by
33.6% +- 2.7 and 20.5% +- 2.3 for M1 and M2. We conclude that MMA elicits robust increases in Ea which parallel the substantial
increases in ventricular performance thereby optimizing ventricular - vascular coupling. Supported by grants HL-55473, HL126706, HL120822 and R25 GM058905.

“The Role of the Cardiac Specific MiR-208a in Metabolic Heart Disease”
Carmen Avramut, Naveen Mekala, Jacob Kurdys, Joel Santos, Neli Ragina, & Mariana Rosca
College of Medicine, Central Michigan University
A microRNA (miR) is a small noncoding RNA molecule that generally suppresses gene transcription. The cardiac specific miR
208a, encoded within an intron of alpha-myosin heavy chain gene, modulates pathologic cardiac hypertrophy. We investigated
the role of miR 208a in cardiac bioenergetics in a model of high fat diet-induced metabolic heart disease. Metabolic syndrome
induces a specific cardiac phenotype known as metabolic cardiomyopathy that may evolve to congestive heart failure. Normal
cardiac metabolism exhibits physiologic shifts between glucose and fatty acid (FA) oxidation for ATP production. In metabolic
syndrome, although an excess of both glucose and FA may be present, the heart becomes almost completely reliant on FA
oxidation for ATP production. This metabolic inflexibility is supported by increased mitochondrial metabolism, and leads
to oxidative stress, cardiac inefficiency and dysfunction. The primary molecular trigger of this energetic dysregulation is
unknown. We hypothesized that the increase in mitochondrial metabolism is supported by changes in gene expression that are
coordinated by miR 208a. Lewis rats on either a normal (N=7) or high fat diet (HFD, N=7) were compared (student’s 2 tailed-t
test, with p<0.05 considered significant) regarding cardiac structure and function, bioenergetics and gene expression profiling
studies followed by validation using Illumina arrays platform and quantitative RT-PCR. The HFD regimen caused insulin
resistance,
diastolic
dysfunction and
cardiac
fibrosis. Our
microarray
studies
have
highlighted an
altered miRNA expression profile in the heart upon HFD with changes in specific miRNAs that regulate insulin sensitivity,
mitochondrial metabolism and cardiac pathology (hypertrophy, fibrosis, inflammation). MicroRNA 208a is decreased in cardiac
tissue upon HFD. We identified targets of miR 208a including stanniocalcin1 (cardioprotective and antioxidant), nuclear
receptor co-activator 7 (promotes mitochondrial biogenesis), mediator complex subunit 7 (activates gene transcription by
facilitating the interaction between nuclear receptors, transcriptional co-activator and co-repressors, and chromatic
modification factors with RNA Pol II), and sorting nexin 10 (mediates the mitochondrial-endoplasmic reticulum lipid
trafficking). Downstream targets of miR 208a include markers of mitochondrial biogenesis and FA oxidation. CRISPR deletion
of the miR 208a in cardiomyocytes led to a bioenergetics profile that favors mitochondrial FA oxidation. In conclusion, our data
suggest a critical role of miR 208a in increasing mitochondrial metabolism and favoring metabolic inflexibility in the heart
exposed to HFD. Cardiac metabolic rigidity and dysfunction during metabolic syndrome may be alleviated by controlling the
expression of specific miRs involved in cardiac bioenergetics.
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“SV40T-Mediated Neuronal Dysregulation Induces NFT Pathology in APP Knock-In Mice”
Tomás Barrett1, Joshua Keene1, Takashi Saito2 3, Takaomi Saido2, & Kevin Park1,4
1Neuroscience Program, Central Michigan University, 2Laboratory for Proteolytic Neuroscience, RIKEN Brain Science Institute,
3Japan Science and Technology Agency, 4Department of Psychology, Central Michigan University
Increased levels of cell cycle markers observed in Alzheimer’s disease (AD) postmortem brains has led to investigations into the
role of cell cycle activation in AD pathogenesis. Our previous findings using the TAg/OFF mice demonstrated that activation of
cell cycle machinery in post-mitotic neurons results in the production of plaque-like amyloid accumulation and tau pathology
(Park et al., 2007). The relationship between the amyloid beta (AB) and tau pathologies in AD is unclear, however, it has been
shown that AD-tau seeding in the presence of elevated levels of humanized AB in familial AD mice can enhance neurofibrillary
tangle (NFT) pathology (He et al., 2018, Nat Medicine; Guo et al., 2016). Here we evaluated whether elevated levels of humanized
AB can enhance the tau pathology induced by ectopic neuronal cell cycle activation by combining our TAg+/-/OFF+/- mice with
APPNLF/NLF knock-in mice from Saido lab (RIKEN Institute). Brains from 9 and 12 month-old animals were collected, then cut
into 30-micron thick sections. Using immunofluorescence co-labelling and stereological analysis, we assessed AB and tau
pathologies, along with the neuroinflammatory markers in our animals. Our preliminary analysis of TAg+/-/OFF+/-/APP
NLF/NLF (TAg/OFF/NLF) animals show profound increase in microglia and astrocyte activation. A subset of microglia are colabeled with proinflammatory markers CD45, CD68, and MHCII (Sarlus and Heneka, 2017). Furthermore, we observed NFTbearing neurons that were intensely stained with PHF-1 antibody (kind gift from Dr. Peter Davies). On the other hand, findings
show that AB plaque progression is altered in these mice compared to APPNLF/NLF KI mice. Twelve-month-old TAg/OFF/NLF
mice showed a decrease in AB dense core plaque load while an increase in diffuse-looking AB accumulation. Our preliminary
findings suggest that TONLF animals simultaneously display AB plaques, NFTs, and chronic neuroinflammation.

“Establishing Nitrite to Nitrate Ratios in the Clinical Wound Samples of Subjects With and Without Diabetes”
Emily Cook1, Ashley Kennedy1, Maria Kwesiga2, Caroline Gwaltney1, Wade Liston3, Smitha Rao2, & Megan Frost2
1Doctoral Program in Physical Therapy, Central Michigan University, 2Biomedical Engineering Department Michigan
Technological University, 3UP Health System - Portage
Diabetes mellitus (DM) has the potential to significantly decrease quality of life due to its complications, including but not limited
to diabetic foot ulcers and possible amputation. We hypothesize that the potential use of nitric oxide (NO) to normalize healing
is clearly suggested. However, information regarding the correct dosage and timing of exogenous NO in the wound bed needs
to be determined to bring this potential treatment to clinical use. Problems with understanding the role and use of NO in wound
healing stems from the difficulty in directly measuring NO present in the wound site. Previously, other researchers have used
values of nitrite and nitrate as a proxy to the level of NO. It has been demonstrated that nitrite and nitrate levels do not correlate
with NO production in the wound site. We report the range and variability of nitrite and nitrate levels in subjects with and
without diabetes through wound fluid swab samples. These samples were analyzed for nitrite and nitrate in the wound bed
through a triiodide assay then using chemiluminescence to measure the NO produced with a Sievers Nitric Oxide Analyzer 280i.
With both nitrite and nitrate, we found no indicative pattern defining subjects with and without diabetes. Subjects with diabetes
had a smaller level of nitrite and nitrate compared to those without diabetes, but this was not statistically significant (p=0.29
and p=0.26, respectively). The comparison of the ratio of nitrite to nitrate in subjects with and without diabetes was nearing
significance (p=0.08). Physiologically, the NO state is very complex, therefore variable factors such as oxidative stress can recycle
nitrite and nitrate back into NO. This makes the direct correlation of nitrite and nitrate to NO tenuous at best. Therefore, we
conclude nitrite and nitrate values alone in the presence of DM are not be accurate predictors of NO in the wound bed.
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“Spectral Power of Slow Wave Sleep is Associated with Reductions of Nocturnal Blood Pressure in Humans”
Hannah Cunningham1, Ian Greenlund1, Anne Tikkanen1, John Durocher2, Carl Smoot1, & Jason Carter1
1Department of Kinesiology & Integrative Physiology, 2Department of Biological Sciences, Michigan Technological University
Slow wave sleep (SWS) is characterized by high-amplitude, low-frequency waveforms oscillating at 0.5 to 4 Hz. SWS is associated
with sympathoinhibition and decreased blood pressure (BP), and studies suggest the greatest reductions of nocturnal BP during
SWS. Recent studies report the strength of SWS, quantified using spectral analysis of delta frequencies and referred to as delta
spectral density, is related to clinical conditions such as fibromyalgia and depression. To date, the impact of delta spectral density
on nocturnal BP remains unknown. We hypothesized that delta spectral density would be greater during the first cycle of SWS
compared to the second, and this would be associated with greater reductions of nocturnal BP. Eight participants (5 female, 23
± 1 years, 29 ± 2 kg/m2) were equipped with overnight finger plethysmography (NOVA, Finapres) and a standard 10-20
electroencephalography (EEG) for quantification of sleep stages. Central leads (C3 and C4) were analyzed using an original
Matlab® code, applying a short-term Fourier transform function (i.e., spectral analysis). Beat-to-beat systolic (SAP) and diastolic
(DAP) arterial pressure, and heart rate (HR) were compared across a wake baseline (minimum 5 min), the first SWS cycle (18 ±
3 min), and the second (40 ± 13 min) using repeated measures ANOVA (p<0.05). Pearson correlations were used to compare
changes of delta spectral density with changes in BP between SWS cycles. SAP was significantly reduced during the first (111 ±
3 to 96 ± 4 mmHg; p = 0.01), but not second (108 ± 5 mmHg), cycle of SWS when compared to the wake baseline. In contrast,
DAP was significantly reduced during both the first (68 ± 3 to 56 ± 3 mmHg; p < 0.02) and second (61 ± 5 mmHg; p = 0.03) cycles
of SWS. HR was not different between wake and either cycle of SWS. Delta spectral density was not different between SWS cycles,
but changes in delta spectral density across SWS cycles was significantly correlated with changes in SAP (r = -0.69, p = 0.03) and
DAP (r = -0.71, p = 0.02). Our findings indicate that the strength of SWS, quantified by delta spectral density, is associated with
greater reductions in nocturnal BP. These results support emerging evidence that sleep is important to cardiovascular health
and that the strength of SWS is of particular relevance. Support provided by the National Institutes of Health (AA-024892) and
the Portage Health Foundation.

“Gut Microbiota and Host: The Fight for Iron”
Nupur Das1, Amanda Sankar3, & Yatrik Shah1,2
1Department of Molecular and Integrative Physiology, 2Internal Medicine, Division of
Gastroenterology, 3Department of Pediatrics and Communicable Diseases, Division of Pediatric Hematology-Oncology,
University of Michigan
Iron is a central micronutrient that is needed for all living organisms. Competition for iron in the intestinal tract is essential for
host health and maintenance of commensal populations. How symbiotic relationships persists during limiting iron levels is
unclear. Systemic iron homeostasis is tightly regulated via three distinct yet integrated systems: hepcidin, a liver-derived
peptide hormone, controls iron mobilization through ferroportin (FPN), the only known mammalian iron exporter; hypoxiainducible factor (HIF)-2alpha regulates the intestinal absorptive response and intracellular iron storage is mediated by ferritin
(FTN). We demonstrate that commensals execute an active signaling mechanism that is inhibitory to host iron transport and
storage. Microbial community analysis by 16sRNA sequencing of fecal and duodenal isolates from wild-type mice revealed that
iron deficient diet favored growth of Lactobacillus species, L. johnsonii and L. reuteri being the most abundant. Using a highthroughput microbial metabolite screen, we demonstrate that gut microbiota produce metabolites that suppresses HIF-2alpha
and increase FTN to decrease intestinal iron absorption. Specifically, we identified 1,3-diaminopropane (DAP) and reuterin as
inhibitors of HIF-2alpha. These bacterial metabolites interact with the pseudo-ligand binding pocket of HIF-2alpha to inhibit
heterodimerization with aryl hydrocarbon receptor nuclear translocator (ARNT) and modulate the expression of host iron
absorptive machinery. Furthermore, DAP and reuterin effectively ameliorated systemic iron overload, whereas the gut-specific
antibiotic Rifaximin improved anemia in mouse models. This work provides evidence of intestine/microbiota metabolic
crosstalk that is essential for host systemic iron homeostasis, and suggest the utility of a probiotic approach to treat iron-related
disorders.
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“Decentering and Arterial Stiffness in Young Adults”
Sarah LewAllen, Brigitte Morin, & John Durocher.
Department of Biological Sciences, Michigan Technological University
Decentering, a mindfulness-related quality, involves an individual’s inherent ability to recognize thoughts as simply
psychological stimuli and accept a distant perspective. Previous studies have concluded that improvements in anxiety following
an MBSR protocol were related to an increased ability to decenter. However, it is currently unknown how the ability to decenter
might influence arterial stiffness. Therefore, the purpose of this study was to determine if a higher ability to decenter would be
associated with lower arterial stiffness. Twelve individuals (25±9 years) volunteered to participate in this study. We performed
applanation tonometry to measure pulse wave analysis (PWA) at the radial artery and carotid-femoral pulse wave velocity
(cfPWV) at the respective arteries to determine arterial stiffness. Participants also completed an 11-item decentering
questionnaire to objectify their ability to disconnect from their emotions and a 24-hr ambulatory blood pressure test (Spacelabs
90217). Data were analyzed using bivariate Pearson correlations. We further performed a median analysis on the ability to
decenter, and then unpaired t-tests for the low vs. high decentering groups. A higher ability to decenter was associated with
lower mean arterial blood pressure (r=-0.736; P=0.010), lower wake-time ambulatory systolic arterial blood pressure (r=-0.800;
P=0.005), and lower cfPWV (r=-0.579; P<0.05). Participants with a low ability to decenter (n=6) had significantly higher cfPWV
(5.9±0.9 m/s) than those with a high ability to decenter (4.9±0.6 m/s; n=6). Our results in a small sample size indicate that the
ability to decenter may be associated with lower cardiovascular risk factors such as mean arterial blood pressure, ambulatory
systolic pressure, and cfPWV. Previous studies with very large sample sizes indicate that a 1 m/s reduction in cfPWV may help
to reduce the risk for cardiovascular mortality by 15%. Our preliminary results are promising in regard to how the ability to
decenter may reduce cardiovascular risk.

“The Vitamin A Transport Protein, Stimulated by Retinoic Acid 6, is Not Associated with Lipid Rafts in Human Cells”
Hana Fantin, CB Barrett, B Smiles, CO Straham, & DM Duriancik
University of Michigan – Flint
Background: Stimulated by retinoic acid 6 (STRA6) was the first to be identified in a novel category of proteins, cytokine
signaling transporters, due to its ability to function as both a cell surface receptor and a membrane protein that binds to retinol
binding protein facilitating cellular uptake of retinol. In addition, STRA6 initiates Janus kinase 2 (JAK2) and signal transducers
and activators of transcription 5 (STAT5) signaling. Retinol is metabolized to all-trans retinoic acid which functions as a steroid
hormone transcription factor ligand to regulate genes generally involved in cellular differentiation. The role of vitamin A, as alltrans retinoic acid, in immunity is well characterized, but the role of STRA6 in mediating cellular uptake of vitamin A in immune
cells is not understood. The objective of this research was to characterize the expression of STRA6 on human peripheral blood
mononuclear cell (PBMC) subsets, and determine if STRA6 was co-localized with lipid rafts. We hypothesized STRA6 would be
co-localized with lipid rafts in retinal pigmented epithelial cells. Methods: A retinal pigmented epithelial cell line (ARPE-19) was
cultured for 1-4 weeks in 1% fetal bovine serum and sodium pyruvate supplemented DMEM. Confocal microscopy was used to
determine cellular location and lipid raft association of STRA6 on ARPE-19 cells. A lipid raft staining kit using cholera toxin
subunit B to recognize ganglioside (GM1) and anti-cholera toxin antibody conjugated to alexa fluor 488 was used to stain lipid
rafts. Cells were fixed and permeabilized with a BD Bioscience fix/perm kit. Permeabilized cells were labeled with anti-STRA6
conjugated to alexa fluor 647. Nuclear counterstaining was performed using Hoescht dye. Images were collected on a Leica SP5
confocal microscope and processed using Fiji (image J). Results: Confocal microscopy showed STRA6 was not associated with
lipid raft staining when present on the plasma membrane. Images also show undifferentiated ARPE-19 cells had intracellular
STRA6 not associated with membrane. Conclusion: These results provide preliminary data in which to target vitamin A signaling
through cellular uptake of retinol and JAK-STAT activation in retinal pigmented epithelial cells. We speculate that similar colocalization would be present on immune cells. Funding for this project was provided by internal university support.
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“Giant Elastic Protein Titin Expression in Hibernating Thirteen-Lined Ground Squirrels”
Jonathan Groening, Mark Hiske, Hannah Carey, Karen Ball, & Charles Chung
Department of Physiology, Wayne State University, Department of Integrative Physiology & Health Science, Alma College,
Department of Comparative Biosciences, University of Wisconsin-Madison
During hibernation, small mammals experience decreased heart rate and body temperature values while in torpor with
intermittent bouts of euthermia [interbout arousal (IBA)]. Heart rate values for euthermia (summer activity and IBA) are 200300 bpm and 2-4 bpm during torpor. With the decreased heart rate values during torpor, the heart must become more compliant
in order to allow for a larger end-diastolic volume as a result of prolonged diastole. Titin is a giant elastic protein whose isoform
ratio (N2BA:N2B) helps determine the compliance and elasticity of the heart; of its two isoforms, N2B is a stiffer isoform and
N2BA is a more compliant isoform. Left ventricular cardiac tissue samples (10-20 mg) of thirteen-lined ground squirrels [N=17
including summer activity (n=6), torpor (n=6), and IBA (n=5) squirrels] were homogenized using 8M urea and 75mM
dithiothreitol and were separated for analysis in ImageQuant via vertical 1% agarose gel electrophoresis. No relative changes
in the titin isoform ratio, i.e. no change in compliance, was found among the three states of summer activity, torpor, and IBA.
There was also no significant difference found in the ratio of degraded titin to the total titin (T2:TTN) nor in the ratio of total
titin to the myosin heavy chain protein (TTN:MHC), indicating no significant change in protein turnover or synthesis and atrophy
or hypertrophy, respectively. In conclusion, left ventricular tissue of thirteen-lined ground squirrels was not found to vary its
compliance due to changes in its relative quantities of titin expressed during hibernation.

“Non-Invasive Ontogenetic Stimulation in a Rat Model of Spinal Cord Injury”
GE Kendziorski, ED Petersen, L Shafau, M Prakash, & U Hochgeschwender
College of Medicine, Central Michigan University
Despite ever improving treatment methods, there still is no way to effectively restore function after spinal cord injury. A
promising approach is to re-engage spinal cord neurons caudal to the injury site. A potential method to achieve this is
optogenetics. Traditionally, optogenetic stimulation allows activation of neurons using an external light source. However, the
invasiveness and need for an implanted light source severely limits the viability of this strategy for treating spinal cord injuries.
In this study, a light-producing luciferase was used as an internal light source fused to a highly light-sensitive opsin. Cells
expressing the construct are activated following an intraperitoneal injection with CTZ. When activated by the luciferase, the
light sensitive opsin opens, and the flow of cations results in the excitation of the neuron. Previous work from this lab has found
that activation of neurons caudal to the lesion site improved locomotor function. The current work specifically aims to analyze
the viability of intraperitoneal injection of CTZ as opposed to the more invasive cannula method.
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“Monitoring Hydrogen Peroxide in Live Kidneys by Multiphoton Microscopy and Genetically Encoded Probes”
Tang-Dong Liao, Pablo Ortiz, & Mariela Mendez
Hypertension and Vascular Research Division, Henry Ford Health System
Hydrogen Peroxide (H2O2) is an important physiological factor in the control of renal function. We previously found that H2O2
potently stimulates renin release from mouse juxtaglomerular (JG) cells . While all cells have the capacity to produce H2O2, the
relative production levels in the different cell types of the kidney cortex (glomeruli vs proximal tubules vs JG cells), is not clear.
To begin addressing this, we used a genetically encoded H2O2 sensor named HyPer and multi-photon (MP) microscopy imaging
of the live mouse kidney. HyPer was transduced into the kidney by subcapsular infusion of a plasmid for 7 days. The renal
cortical vasculature and glomeruli were then visualized by using Rhodmaine-18 simultaneously with HyPer Imaging. We
observed strong HyPer fluorescence primarily in proximal tubules, and in few cases inside glomeruli. We then tested the ability
of PEG-Catalase plus the H2O2 scavenger Ebselen to decrease the HyPer signal in proximal tubules. We observed a steady
decrease in fluorescence over time that reached 35±5% after 20 minutes treatment (p<0.05, n=3), suggesting a decrease in
H2O2. To monitor H2O2 specifically in JG cells, we generated adenoviruses encoding HyPer under control of the renin promoter.
Renal subcapsular catheters were used to infuse adenoviruses for 7 days. Multi-photon imaging was performed to locate
glomeruli expressing Hyper in the afferent arteriole. We observed a steady decrease in fluorescence over time that reached
33±7% after 20 minutes of treatment with Catalase/Ebselen (p<0.05, n=3), suggesting a decrease in H2O2 in JG cells expressing
HyPer. We conclude that HyPer can be used to monitor and compare H2O2 levels in different cell types in the kidney cortex by
using cell-type specific promoters and Multi-photon microscopy. This method should allow the comparison of H2O2 levels in
renal cortical cell types between different strains or during pathological conditions in live animals.

“Effects of Cold Exposure on Skeletal Muscle Glucose Uptake”
Brooke Mason & Brianna Harfmann
Alma College
A crucial function of metabolic tissues, specifically skeletal muscle, is to clear glucose from the blood to maintain glucose
homeostasis. Glucose uptake into skeletal muscle cells is done through two known pathways: an insulin dependent pathway and
an insulin independent pathway. An all too common pathogenesis in the United States, type II diabetes mellitus, is directly
related to disruption of the insulin dependent pathway. As such, numerous studies have investigated methods by which glucose
uptake can be enhanced. In a few previous studies using rodents, exposure to cold has been shown to increase glucose uptake
into skeletal muscle. However, these experiments used extreme exposure times (on the order of days) and temperatures, which
are not plausible for human subjects. Therefore, the aim of this study was to find a reasonable amount of time in a physiologically
applicable temperature in which cold exposure increases glucose uptake. In order to investigate this concept, glucose uptake
was measured in cultured L6 skeletal muscle cells using a luminescent glucose uptake assay (Promega, catalog, J1341). Prior to
the assay, cells were treated for 48 hours with or without cold (30°C), and for 1 hour with or without 1 µM insulin. Glucose
uptake was quantified by measuring luminescence with a SpectraMax i3 plate reader. As expected, insulin treated cells showed
significantly greater glucose uptake (7.5x105 ± 4.8x105 RLU) than control cells (5.0x105 ± 2.4x105 RLU) (p < 0.001).
Interestingly though, there was a significant difference found between the cold-stimulated L6 myotubes (3.3x105 ± 2.4x105
RLU) and unstimulated myotubes (5.0x105 ± 2.4x105 RLU), with cold exposed cells exhibiting significantly less glucose uptake
(p < 0.01). This is contradictory to what was expected based on previous studies in animals and calls for further research to
understand the mechanism by which cold stimulation affects the cells. Funding for this research was obtained through the Alma
College CORE program.
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“Utilizing PhUn Week as an Independent Study Opportunity for Collegiate Health Science Students”
Nicholas McCann, Abigail Nelson, & Naveen Sharma
School of Health Sciences, Central Michigan University
Over the past few years, health science students from Central Michigan University have participated in the annual APSsponsored PhUn week presenting at local elementary schools in the Mount Pleasant, Michigan area. Initially, activities for 4th5th grade students were based on educational resources supplied by APS and colleagues at neighboring institutions. An exercise
physiology theme has been predominant in our presentations to emphasize the importance of physical activity, as well as to use
the knowledge base of our student presenters. As an alternative to a few volunteer hours, we have provided an opportunity for
these students to potentially earn independent study credits for their involvement based on a semester’s worth of preparation
culminating in PhUn week. Here we describe the recruitment of students, timeline of planning, development of teaching
activities, and presentation requirements that health science students at CMU would have to accomplish in order to earn
academic credit. A future achievable goal would be to formalize curriculum so that students may also earn credit along with a
“service-learning” designation for their participation in PhUn week.

“Exposure to a Western Diet Rich in Linoleic Acid Exaggerates Viscerosensory-Sympathetic Reflexes in Spinalized Animals via a
TRPV1-Dependent Mechanism”
Zeljka Minic & Christian Reynolds
Department of Emergency Medicine and Cardiovascular Research Institute, Wayne State University
Objective: Assess the effect of Western diet on viscerosensory-sympathetic reflex reactivity in a rodent model of spinal cord
injury (SCI). Background: The viscerosensory-sympathetic network is a functional neural circuit connecting afferent sensory
fibers of the gut and efferent vasoconstrictor neurons at the level of the spinal cord. This neural circuitry is critical in
development of hypertensive crises in patients living with SCI, which is known as autonomic dysreflexia. Before the agricultural
revolution, human beings evolved consuming a diet that contained small amounts of omega-6 polyunsaturated fatty acids
(?6FA); however, the current Western diet is very high in the ?6FA, linoleic acid. Linoleic acid is readily metabolized into potent
TRPV1 lipid agonists with pro-algesic properties, which may promote visceral hypersensitivity and exaggerate autonomic
dysreflexia in individuals living with SCI. Methods: The effect of diet on viscerosensory-sympathetic reflex reactivity was
assessed in spinalized Sprague Dawley rats. Quantification of sympathetic reflex responses to colorectal distension following
SCI was achieved using a decerebrate preparation, which enables all anesthesia to be discontinued prior to electrophysiological
assessment. We also quantified TRPV1 lipid ligands (eicosanoids) in the serum and fecal material of animals maintained on the
Western or control diets using LC-MS/MS analysis performed on a 5500 QTRAP (Sciex). Results: Acute enema administration of
the TRPV1 agonists, capsaicin, potentiates pressor responses to visceral stimulation. Exposure to a Western diet significantly
exaggerates sympathetic/hemodynamic reflex responses to colorectal distension in spinalized rats and was associated with the
GI accumulation of linoleic acid-derived TRPV1 lipid agonists. Acute enema administration of the selective TRPV1 antagonist, A784168, significantly attenuates viscerosensory-sympathetic reflex reactivity to colorectal distension in animals maintained on
either the Western or control diets.Conclusion: Diet-derived lipid ligands of TRPV1, modulate viscerosensory-sympathetic reflex
reactivity. Funding: Munuswamy Dayanadan Endowment (WSU Department of Emergency Medicine)

41

“Fructose Analog Containing 3-D Scaffolds to Isolate and Study Breast Cancer Cell Metabolism by Mimicking Tumor
Microenvironment”
Carolynn Que, Samerender Nagam Hanumantharao, Emily Nelson, & Smitha Rao
Michigan Technological University
Tumorigenesis is a complex process involving several cellular signaling pathways, and environmental factors. While many
aspects of the biochemical and biophysical cues have been reported, the role of fructose in growth and progression of breast
cancer in the tumor microenvironment remains largely unknown. This is due to the lack of tools to analyze and assess
contribution of fructose and role of fructose transporters in cancer cell metabolism. In this study, we report the fabrication of
3D-scaffolds with high affinity fluorescent fructose analogs to study cancer cell proliferation and migration. Using biodegradable
electrospun polycaprolactone (PCL) scaffolds with varying morphologies (random, aligned, and porous), we investigated the
characteristics of the fructose-analog-containing scaffold impacting the tumor microenvironment. The scaffolds were
characterized using FE-SEM while cell proliferation and migration were investigated using MTT Assay and immunofluorescent
staining, respectively. In vitro tests for proliferation, alignment and migration of normal breast epithelial cells (184B5, MCF10A)
as well as adult human dermal fibroblasts (HDFa) and breast cancer cell lines (MCF7, MCF10AneoT, MDAMB231) on the
scaffolds at 2, 4, and 6 days was carried out. Identical scaffolds without fructose analogs were used as a control along with a
commercially available scaffold. Our data indicates that the fructose analogs affect cell growth and migration on the scaffolds.
The formation of tumors by aggregation of cells and the uptake of the analogs were found to be specific to each cancer cell line.
Further characterization of the tumor microenvironment was done using scaffolds of differing composition and morphologies.

“Effect of Exercise Training on Markers of Health and Fitness in Type 2 vs. Pre-Diabetic Adults”
Gabriel Neil & Rachael Nelson
School of Health Sciences, Central Michigan University
Background: Type 2 diabetes (T2DM) is a metabolic disease where tissues become resistant to physiologic effects of insulin and
usually preceded by pre-diabetes, characterized by non-significant insulin resistance. Exercise is recommended for the
treatment and prevention of T2DM. However, it remains unclear whether exercise training produces similar adaptations in
health and fitness in T2DM and pre-diabetic patients given their varying states of insulin resistance. Therefore, the purpose of
this study was to compare markers of health and fitness in T2DM vs. pre-diabetic in response to the same 8-week exercise
program. Methods: Twelve male (n=6) and female (n=6), previously inactive (no regular planned physical activity ?30
minutes/day, 3 days/week, for ?3 months), adults with T2DM (n=8) or pre-diabetes (n=4) completed this study. Both groups
completed an 8-week exercise training program (combination of 30-40 minutes of aerobic, and 20-30 minutes of resistance
training 3 days/week). Before (“baseline”) and after (“post-intervention”) the 8-week exercise intervention, major markers of
health (i.e., body fat percentage [BF%] assessed via dual x-ray absorptiometry, systolic [SBP] and diastolic [DBP] blood pressure)
and fitness determined by a 6-minute walk test were measured. Participants’ self-efficacy related to exercise was also measured
at baseline and post-intervention using the Self-Efficacy for Exercise (SEE) Scale. Results: Exercise compliance was similar
between our diabetic and pre-diabetic groups over the 8-week exercise intervention (85 ± 7% vs. 95 ± 2%, p=0.25). No
significant differences were observed between groups (diabetic vs. pre-diabetic) at baseline or post-intervention. However,
compared to baseline, post-intervention showed a significant reduction in SBP for the T2DM group (124 ± 4 vs. 117 ± 6,
p=0.047). Additionally, we observed a significant improvement in 6MWT in both the diabetic (1570 ± 100 ft. vs. 1799 ± 100 ft.,
p=0.012) and pre-diabetic (1532 ± 142 ft. vs. 1830 ± 142 ft., p=0.019) participants. Interestingly, a significant improvement in
SEE was observed from baseline to post-intervention in our diabetic group (34.3 ± 9.0 vs. 65.0 ± 9.0, p=0.029), but not our prediabetic group (38.8 ±12.8 vs. 60.0 ± 12.8, p=0.24). Conclusion: The exercise training intervention employed in this study was
sufficient to improve cardiorespiratory fitness and self-efficacy, as well as reduce blood pressure diabetic adults. However, since
the same exercise training intervention only resulted in improved cardiorespiratory fitness in pre-diabetic adults, this suggests
that a more robust exercise training intervention may be needed to see additional health improvements in less insulin resistant
adults.
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“Aldehyde Dehydrogenase-2 Mutation Aggravates Obesity Related Bone Disorders in Leptin Receptor Mutant Mice”
Guodong Pan1, Joseph Gardinier2, Haiyan Pang1, Mandar Deshpande1, and Suresh Palaniyandi1,3
1Division of Hypertension and Vascular Research, Department of Internal Medicine, Henry Ford Health System, 2Bone and Joint
Center, Henry Ford Hospital, 3Department of Physiology, Wayne State University
Obesity is associated with impaired osteogenesis and increased risks of bone fracture, probably due to increased oxidative
stress. Aldehyde dehydrogenase 2 (ALDH2) plays important roles in detoxification of oxidative stress. A common point mutation
(~ 600 million global) in ALDH2, termed as ALDH2*2, leads to intrinsically low ALDH2 activity. We hypothesize that the low
ALDH2 activity contributes to bone disorders in obesity. Methods: We crossed ALDH2*2 mutation knock-in mice (termed as
ALDH2*2 lean, AL) with leptin receptor mutant mice (db/db), and bred a new genotype which carries both ALDH2*2 and mutant
leptin receptor (termed as ALDH2*2 fat, AF). Results: AF mice developed extreme obesity, hyperglycemia and insulin resistance
as db/db mice. In bone assessments, compared with lean littermates (db/m vs. db/db, and AL vs. AF), obese mice showed
significantly decreased bone volume (db/m 14.1 ± 2.5 vs. db/db 8.2±2.8%, p<0.01; AL 12.9±2.7 vs. AF 5.7±2.6%, p<0.01),
trabecular thickness (db/m 43.0±6.5 vs. db/db 29.4±4.3?m, p<0.01; AL 40.8±5.3 vs. AF 20.4±5.3?m, p<0.01), and osteoblasts
(db/m 34.4±6.5 vs. db/db 24.0±2.6/mm, p<0.05; AL 29.8±5.7 vs. AF 17.2±4.4/mm, p<0.05), and significantly increased
adipocytes (db/m 14.2±3.6 vs. db/db 285±33.8/mm2, p<0.001; AL 18.0±5.0 vs. AF 521.6±63.5/mm2, p<0.001). Besides, the
trabecular thickness and osteoblast numbers were significantly lower, while adipocyte numbers were significantly higher in AF,
compared with db/db (db/db vs. AF, p<0.05, respectively). Micro-CT found significantly decreased tibia cortical area (0.24±0.01
vs. 0.21±0.01 mm2) and cortical thickness (0.71±0.05 vs. 0.66±0.04 mm) only in AF (AL vs. AF, p<0.05, respectively). In cultured
bone marrow cells, the colony formation unites (CFU) of osteoblasts were significantly decreased, and CFU of adipocytes were
significantly increased only in AF. Conclusion: The low ALDH2 activity aggravates bone disorders in ALDH2*2 mice with obesity,
probably via a switch from osteogenesis to adipogenesis in bone-marrow stem cells. This work was partially supported by
American Heart Association SDG 14SDG20050030, NATIONAL HEART, LUNG, AND BLOOD INSTITUTE: 1R56HL131891-01A1,
Internal grant from Henry Ford Health System A10249.

“Sex-dependent Differences in Adrenal Gland and Ventricle Sizes of Sedentary and Physically Active Rats Contributing to
Cardiovascular Disease Risk”
N.S. Salman, T.A. Azar, B.E. Fyk-Kolodziej, & P.J. Mueller
Department of Physiology, Wayne State University School of Medicine
Cardiovascular disease (CVD) is the leading cause of death in the U.S. The risk of CVD can be reduced by lifestyle changes such
as regular physical exercise. It is well known that males have a greater risk of CVD, at least up until the onset of menopause in
females, at which time the risk reverses. Previous studies noted that female rats run a significantly greater distance and for a
longer duration than male rats. The ability of females to be more physically active may be due to differences in physiological
functions of the heart and adrenal glands, possibly reflected in difference in anatomical size. Therefore, the purpose of this study
was to compare adrenal glands and ventricular weights from 4, 8, and 16 week old rats to identify sex-dependent differences
over time. We hypothesized that female rats will have greater adrenal gland weights than male rats at 4 weeks of age and that
sedentary conditions will reduce adrenal gland and ventricular weights in both sexes. Four week old female and male, SpragueDawley rats were either studied immediately or separated into active and sedentary groups for 4 or 12 weeks. We examined
female rats at 4 weeks of age, before the start of the estrous cycle, which typically begins at 5-6 weeks of age. Active rats were
housed in cages similar to those of sedentary rats except were provided running wheels. On the day of study, rats were weighed
and euthanized for organ retrieval. Four week old female rats had greater right adrenal gland (RA) to body weight ratio (BW)
compared to four week old males (146 ± 6.8 and 111 ± 3.4 mg/g, respectively; p < 0.001). Active 16 week old females had a
significantly greater left ventricle (LV) to BW ratio than males (2.54 ± 0.07 and 2.18 ± 0.04 g tissue/g BW, respectively; p <
0.001). Our findings suggest that female rats have a greater capacity to exercise based on a relative adrenal gland hypertrophy.
Females also demonstrate an activity-induced left ventricle hypertrophy not observed in male rats. These anatomical, sexrelated differences may contribute to the ability to be more physically active, which improves cardiovascular health. Pursuing
these findings will allow us to better understand the mechanisms by which physical activity and inactivity affect CVD risk in
males and females. (NIH HL096787-08; AHA25810010)
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“Optimal Dosing of the Anesthetic Tricaine Methanesulfonate (MS222) to Ensure Muscle Viability in Xenopus Leavis Frogs: A
Pilot Project.”
John Zubek
Michigan State University
Introduction: A recent study explained the challenges that Tricaine Methanesulfonate (MS222) poses on excitable tissue
response when used as an anesthetic on frogs in a teaching lab (Meddler, 2019). Furthermore, exposing undergraduate students
to high doses of MS222 despite proper protective equipment (PPE), may continue to pose hazards (Bernstein et al., 1997). While
high doses of MS222 will block voltage-gated Na+ channels, the optimal dosage to maintain muscle viability and reduce student
exposure is not known (Attili et al., 2014). Methods: 11 Xenopus Leavis frogs were immersed in various solutions of MS222
ranging from 0.05% w/v to 0.30% w/v until a predetermined anesthetic endpoint was achieved per AVMA guidelines (2013).
The frogs were immediately euthanized using a double pithing method and the gastrocnemius muscle was extracted. The
specimen was positioned on a force transducer using procedures outlined by ADInstruments Instructor’s Guide (2005). Using
an external probe, each muscle specimen was directly stimulated at 0.05 mv up to 1 volt. Resulting muscle force and optimal
tension force were recorded using LabChart® software version 8. Graded muscle responses were analyzed for minimum voltage
to elicit response, maximal force, and optimal tension to achieve maximal force. Force was scaled for gastrocnemius muscle mass
and muscle mass2/3 (M.67) to normalize for muscle cross sectional area (Dick et al., 2016). Results: Unpaired T-Test results
indicate a significant difference in maximal force achieved using anesthetic levels below 0.15% w/v vs. 0.20% w/v and above
(0.19 mN vs. 0.02 mN; p=.0003). Significant differences were also observed when scaled relative to muscle mass (force/muscle
mass 0.629 mN vs. 0.05mN; p=0.001) and to the 2/3rds exponent (force/muscle mass .67 0.420 vs. 0.03 mN; p=0.0007).
Additionally, there was an observed increase in minimal excitation voltage required to achieve initial response at 0.20% w/v
and above (24 mv vs 32 mv respectively). Discussion: While a type I statistical error may have been committed with only 11
frogs used in this pilot study, there were some observed changes in muscle viability with increasing dosage of MS222. These
changes were most notable at 0.20% w/v with no responses recorded at 0.30% w/v dosage. Conclusion: A larger study of the
dose response relationship would provide better guidelines to instructors using MS222 in their teaching labs. The current
recommendations are not adequate and may contribute to a reduction in the viability of excitable tissue. Funding: This pilot
project was funded by Michigan State University, Department of Physiology.

“The Effects of Prorenin on Normotensive Male Rat Neurophysiology”
Steven Stelly, Jeremy Bigalke, & Zhiying Shan
Michigan Technological University
Background: Prorenin is the precursor to the enzyme renin, is a component of both the systemic and local renin-angiotensin
systems, and has been implicated in the development of neurogenic hypertension. Its primary function is understood to be to
bind to the prorenin receptor (ATP6AP2) which, exposes the enzymatic active site on renin, and elicits downstream cellular
effects. Objective: In order to better understand the neurophysiological effects of prorenin, an administration of prorenin was
introduced into the brains of rats. Methods: Normotensive male Sprague-Dawley (SD) rats (n = 8) were given an 8?l unilateral
intracerebroventricular (ICV) injection of saline (control) or prorenin, and then were sacrificed for tissue collection, and
cardiovascularly perfused with paraformaldehyde, 3 hours post injection. Brains were collected for quantitative polymerase
chain reaction (PCR) testing and immunofluorescence (IF), of the paraventricular nucleus (PVN). Results: PCR testing showed
statistically significantly increased relative gene expression for prorenin over saline ICV for the following: chemokine ligand 2
(CCL2; 404.70 fold; p = 0.0000005), FOS-related antigen 1 (FRA1; 4.99 fold; p = 0.0001), and matrix metallopeptidase 9 (MMP9;
6.97 fold; p = 0.02). PCR testing also showed increased relative gene expression for prorenin over saline ICV approaching
statistical significance for matrix metallopeptidase 2 (MMP2; 2.79 fold; p = 0.13), and likely statistical significance for inducible
nitric oxide synthase (iNOS) but unable to quantify due to nitric oxide synthase 2 (NOS2) levels being too low to detect in saline
ICV condition. IF showed visibly increased protein concentrations for prorenin over saline ICV for the following: ATP6AP2,
iNOS, and MMP9. Additionally, IF showed visibly increased protein concentrations for saline over prorenin ICV for the following:
extracellular signal-regulated kinase 1/2 (ERK1/2). Conclusion: The intracerebroventricular introduction of increased levels of
prorenin in normotensive male SD rats resulted in various cellular responses that appear to be associated with cellular signaling
(CCL2, ERK1/2, iNOS) and tissue remodeling (FRA1, MMP2, MMP9), and are linked to the action of the prorenin receptor
(ATP6AP2).
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“The Effect of Water Mites on Mosquitoes in Metro Detroit”
Adrian Vasquez, Bana Kabalan, & Carol Miller
Healthy Urban Waters, Wayne State University, College of Engineering and Science, University of Detroit Mercy ReBUILD
Detroit is one of the top mosquito problem cities in the US (Detroit News 2018). Mosquito-borne diseases are a global concern
and a recent report by the UN Intergovernmental Panel on Climate Change has reported that changing temperatures may allow
new pests and diseases to invade new habitats and become established posing new threats to human health (UN
Intergovernmental Panel on Climate Change 2018). Mosquitoes are vectors of several diseases, including West Nile Virus, with
at least 4 deaths reported in Michigan this past year alone (Michigan Department of Health and Human Services 2018). Urban
areas, such as Detroit, provide excellent habitats for mosquitoes. My approach is to investigate the digestive physiology of water
mites, a natural predator of mosquitoes, and determine their potential use in controlling mosquito populations. In laboratory
experiments I have shown that Lebertia quinquemaculosa water mites predate mosquito larvae and molecular analysis of water
mite gut contents collected from the field corroborate this observation. My preliminary work on water mite diets and on
predation of mosquitoes in mesocosm systems in urban parks have shown that water mites may be able to mitigate mosquito
presence in urban habitats.

“Determining the Role of Collagen on Strain Rate Dependent Relaxation Rates in Intact Rat Cardiomyocytes and Cardiac
Trabeculae”
Madison Wang, Brianna Schick, & Charles Chung
Wayne State University
Slow relaxation, with or without weak contraction, is one phenotype of cardiac diastolic dysfunction, which affects almost all
patients with heart failure. These patients often have abnormal strain (heart motion) and/or increased collagen in their hearts.
A fast stretch at end systole causes faster relaxation rates in multicellular trabeculae by detaching more force generating actinmyosin crossbridges. Making a muscle’s relaxation rate more sensitive to strain rate may help treat diastolic dysfunction. It is
unknown if individual heart cells (cardiomyocytes) are also sensitive to strain rate. We tested three hypotheses in this study: 1)
that relaxation of an individual myocyte is sensitive to strain rate, 2) that individual myocytes from hearts with more collagen
would be less sensitive to strain rate, and 3) that trabeculae with more collagen would be less sensitive to strain rate. To test 1)
if relaxation of myocytes is sensitive to strain rate, cardiomyocytes were isolated from adult Wistar Kyoto (WKY) control rat
hearts using collagenase and mounted between a force transducer and length controller. To recreate heart function in
contracting cells, a load clamp shortens a cell to maintain a set afterload force. Once the cell no longer has to shorten to maintain
the force, the cell was then lengthened at different speeds (strain rates) before relaxing. We saw that as strain rate increased,
the relaxation rate (how fast the force returned to baseline) increased, confirming that the relaxation rate in individual myocytes
is sensitive to strain rate. To test 2) if relaxation of myocytes from hearts with more collagen is more sensitive to strain rate,
myocytes were isolated from collagen-rich Spontaneously Hypertensive rats (SHR) and measured as above. We found that
myocytes from both WKY and SHR rats developed approximately the same force and their relaxation rates were similar for the
same stretches. Thus, myocytes from hearts with more collagen was not more sensitive to strain. To test 3) if relaxation is more
sensitive to strain rate after reducing collagen in a trabecula, load-clamps were performed before and after the addition of
collagenase. Our data showed that trabecula with reduced or degraded collagen experienced relaxation rates that were more
sensitive to strain rate when compared to normal trabecula. Although individual myocytes showed no differences, collagen does
change a muscle relaxation rate’s sensitivity to strain rate. Strain rate and collagen are potential targets for treating diastolic
dysfunction. Sources of Funding: AHA-18TPA34170169 and NIGMS/NIH R25GM058905-20.
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“The Role of G-protein Signaling Regulation in the Development of Vascular Cognitive Impairment and Dementia”
Ting-Chieh Yen, Janice Diaz-Otero, Hoa Phan, Richard Neubig, & Anne Dorrance
Michigan State University
Regulator of G protein signalling 2 (RGS2) has been associated with hypertension and it plays a role in angiotensin II (AngII)
signaling, which promotes hypertension development. Studies in our lab show that AngII-hypertensive mice have cognitive
dysfunction. We hypothesized that RGS2 deficiency increases blood pressure and is associated with cognitive impairment. We
also hypothesize that RGS2 deficiency will be associated with demyelination, a decrease in blood flow, an increase in
inflammatory markers, a decrease in neuronal support, and synapse formation markers as an associated mechanism for
behavioral deficits. Nine-month-old male RGS2 knockout (KO) mice and their RGS2 intact littermate controls were treated with
AngII (800ng/kg/min) for 4 weeks to induce hypertension. The RGS2 KO mice have a modest increase in their systolic blood
pressure (189±12 mmHg) compared to the RGS2 intact mice (156±11 mmHg); however, these changes were not statistically
significant ,p=0.076. Cognitive function was assessed using the Barnes Maze test to study spatial memory, and the Novel Object
Recognition to test for non-spatial memory. There was no significant difference in either test between the RGS2 KO and the RGS2
intact controls. Nest building and open field testing, which encompass important survival behaviors, also showed no significant
difference. Our results suggest that RGS2 deficient mice are prone to an increase in blood pressure following AngII treatment
and RGS2 may play a role in neuroprotective mechanisms in the development of vascular cognitive impairment.

“Oxidative Stress as a Potential Cost of High Social Rank in a Cichlid Fish”
Peter Dijkstra1, Robert Fialkowski1, & Shana Border2
1Central Michigan University, 2Illinois State University
The social environment can have a major impact on social behavior and physiology. Social status is one of the most important
attributes of an individual’s social environment and rank-associated effects on individual physiology has been used to
understand the effects of social stress and socioeconomic status (SES) in humans on disease risk. Typically, individuals with low
SES or low social status experience increased social stress and disease risk. However, individuals may move up or down the
dominance hierarchy. How do changes in social status alter physiology? Oxidative stress can cause cellular damage, and occurs
as a consequence of overproduction of reactive oxygen species (ROS) in relation to defense mechanism (the antioxidant system).
Investment in energetically demanding activities has been predicted to increase oxidative stress, and dominant individuals
experience increased levels of oxidative stress in some animal models. However, little is known how changes in the social
hierarchy influence oxidative stress. We experimentally induced social instability in the highly social cichlid fish Astatotilapia
burtoni by regularly altering the number and spatial arrangements of territorial structures. We show that males in unstable
communities experienced drastically more status shifts than males in stable communities during a 21-week period (linear mixed
model, social treatment: 3.70, 95% CI [2.40 – 4.99], p<0.001). Remarkably, our social stability treatment influenced the oxidative
cost of social dominance (linear mixed model, status x social treatment: 1.26, 95% CI [0.43 – 2.09], p=0.013), although this
pattern was highly tissue specific. Using a social opportunity paradigm where we induce a transition from nonterritorial status
to territorial status, we show that oxidative stress changes dynamically when males are ascending to high social rank. Our results
highlight the need to consider social stability and social change when studying the physiological cost of maintaining high social
rank.
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“Altered Lysophosphatidic Acid Receptor Expression in Chronic Intestinal Pseudo-Obstruction”
Mohammad Ahmadzai1, Roberto De Giorgio2, & Brian Gulbransen3
1College of Osteopathic Medicine, Michigan State University, 2Orsola-Malpighi Hospital and University of Ferrara, 3Department
of Neuroscience, Michigan State University
Background: Chronic intestinal pseudo-obstruction (CIPO) is a gastrointestinal (GI) disorder characterized by colonic
dysmotility in the absence of a mechanical blockade. While certain sub-types of CIPO arise secondary to neuronal, myopathic
and mesenchymal dysfunction, many CIPO cases remain idiopathic. New data show that enteric glia regulate gut motility, but
the potential role of enteric glia in the development of CIPO is completely unknown. Here, we tested the hypothesis that altered
glial function contributes to the pathogenesis of CIPO, with a focus on the role of type I lysophosphatidic acid receptor (LPA1R),
which is known to modulate neuronal excitability and is abundantly expressed in enteric glia. Methods: We used
immunohistochemistry to study structural and morphological changes in the colonic myenteric plexus of healthy individuals
and patients diagnosed with CIPO. Additionally, we conducted calcium imaging studies in Wnt1Cre;CGaMP5g-tdTomato mice to
assess enteric neural network activity. Results: Expression levels of glial fibrillary acidic protein (GFAP), type III ?-tubulin,
PGP9.5 and LPA1R were examined in a total of 28 myenteric ganglia from 6 CIPO patients and compared to 15 ganglia derived
from 2 healthy controls. Our data show that myenteric ganglia from CIPO patients were 2.68-fold larger than those in healthy
controls (p=0.0002). CIPO ganglia exhibited a 0.43-fold reduction in PGP9.5 (p=0.0067) and a 0.36-fold reduction in LPA1R
(p=0.0004) expression levels. Pre-treatment of isolated mouse colonic myenteric ganglia with the LPA1R agonist, 18:1
lysophosphatidic acid (LPA), altered electrical-field stimulation (EFS)-mediated calcium (Ca2+)-responses. Under control
conditions, EFS evoked a robust increase in Ca2+ in myenteric ganglia (?F/F0=2.88±0.142, n=5). This response was attenuated
by low concentrations of LPA (1 µM LPA: ?F/F0=2.31±0.146, n=4) and augmented by high concentrations of LPA (100 µM:
?F/F0=4.898±0.35, n=2). Conclusions: Taken together, our findings highlight a novel role for LPA1R signaling within the intact
colon. Future studies will clarify the physiological role of LPA1R and to determine its relevance to the onset/progression of
functional GI diseases. Funding: This study was supported by the NIH (RO1DK103723) and the MSU Foundation.

“Effects of Varying Dietary Fats on Oxidative Stress and Inflammatory Protein Markers in the Rat Brain”
John Andraka, Naveen Sharma, & Yannick Marchalant
Central Michigan University
HYPOTHESIS: We hypothesized that rats fed high fat diets (HFD) would exhibit elevated markers of brain inflammation and
oxidative stress, and that krill oil supplementation would reverse these deleterious effects. BACKGROUND: Most
neurodegenerative diseases, such as Alzheimer’s and Parkinson’s disease, demonstrate preceding or on-going inflammatory
processes. Obesity and HFD consumption are associated with chronic, low-grade neuroinflammation, elevated oxidative stress
markers and cognitive deficiencies. Long chain, omega-3 polyunsaturated fatty acids (n-3 PUFA) have proved neuroprotective
properties including suppression and reversal of neuroinflammation. Krill oil exhibits enhanced bioavailability as well as higher
antioxidant and choline concentrations compared to more traditional PUFA sources. Hence, krill oil is being explored as a novel
and potentially superior source of n-3 PUFA. METHODS: Forty, 12-month-old, male Sprague-Dawley rats were divided by weight
into four groups and fed diets consisting of varying amounts of saturated fats and n-3 PUFA. Body mass and food intake were
measured weekly. Pro-inflammatory cytokines, 4-hydroxynonenol (4-HNE) and mitogen activated protein kinases (MAPK)
concentrations were assessed utilizing Western blotting and multiplex bead-based assays to determine the effects of dietary fats
on the rat cortex and cerebellum. RESULTS: Cortex IL-18 concentrations were significantly decreased in all three experimental
dietary groups versus control. Total ERK and phosphor ERK relative concentrations were significantly lower in the KO dietary
group compared to CON. Otherwise, pro-inflammatory cytokine and MAPK levels were not significantly different between
groups. Furthermore, no remarkable differences in body mass or 4-HNE between dietary groups were evident. CONCLUSION:
Results of this experimental model suggest no clinically remarkable influence of eight weeks of varying dietary fats on body
weight, neuroinflammation, oxidative stress or MAPK signaling. Nevertheless, our methodology and outcomes may serve as a
guide for future research on HFD, krill oil supplementation and brain health. FUNDING SOURCES: An internal grant provided
by the Central Michigan University Office of Research and Graduate Studies was the primary source of funding for this project.
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“A GluN2B Mutation Identified in Autism Prevents NMDA Receptor Trafficking and Leads to Abnormal Dendrite Growth”
Jacob Bahry, Michael Sceniak, Karlie Fedder, Qian Wang, Sammy Droubi, Sagar Patwardhan, Jazmin Wright-Zornes, Lucynda
Pham, & Shasta Sabo
Central Michigan University
Autism spectrum disorders (ASD) are a group of neurodevelopmental disorders with strong genetic associations. ASD is
characterized by communication deficits and repetitive behaviors. De novo mutation analysis has identified 25 high-confidence
genes associated with ASD, one of which is GRIN2B, a gene that encodes the GluN2B subunit of NMDA receptors (NMDARs).
NMDARs are ionotropic glutamate receptors, and GluN2B-containing NMDARs are most prevalent in early neuronal
development. The mechanism by which mutant GRIN2B leads to ASD is not yet known. To understand this, we investigated
receptor trafficking and neuronal phenotypes resulting from a de novo GRIN2B mutation found in a patient with severe ASD.
We discovered that this mutation prevented trafficking of GRIN2B-containing NMDARS to the cell surface and dendrites. In
neurons, mutant receptors impaired dendrite morphogenesis. Interestingly, dendrite maldevelopment occurred when mutant
GluN2B was expressed on a wild-type background, reflecting ASD in humans since patients are heterozygous for de novo
mutations. GluN2B mutations interfered with dendrite development independent of mTOR signaling. Lastly, live-imaging of rat
neurons showed that GluN2B mutations altered dendrite dynamics. Together, these data support the hypothesis that proteinaltering mutations in GRIN2B lead to ASD by disrupting dendrite development.

“Sex Differences in the Response to Sedentary versus Active Conditions Alter the Coherence Between Splanchnic Sympathetic
Nerve Activity and Blood Pressure”
BM Brichacek1, BB Kaji1, SM Barman2, & PJ Mueller1
1Department of Physiology, Wayne State University School of Medicine, and
Michigan State University

2Department

of Pharmacology and Toxicology,

Cardiovascular disease (CVD) is the number one cause of death in the United States. CVD is higher in males than females, until
females reach menopause and their risk is higher. A concurrent risk factor for CVD is an inactive lifestyle. Inactivity predisposes
individuals to higher blood pressure, which may be related to higher sympathetic nerve activity (SNA). The relationships
between SNA and blood pressure (BP) can be assessed using coherence analysis, which indicates the strength of the relationship
between two signals as a function of their frequency components. However, whether coherence between SNA and BP is sexdependent is unknown. The purposes of the present study were to examine sex differences in: 1) SNA and BP coherence at the
frequency of the heart beat in response to sedentary versus active conditions, and 2) the influence of the presence or absence of
the estrous cycle on SNA and BP coherence in females. We hypothesized that sedentary conditions increase coherence between
SNA and blood pressure in both male and female rats. We also hypothesized that 4-week-old (pre-estrous cycling) would have
a higher SNA and BP coherence than 16-week old (cycling) female rats. Splanchnic SNA and BP were measured in Inactin
anesthetized, male and female Sprague-Dawley rats, which included 4-week old (male: n=2, female: n=4) and 16-week old rats
after either 12 weeks of physically active (in-cage running wheel, male: n=2, female: n=4) or sedentary conditions (male: n=3,
female: n=3). Our preliminary results indicate that 16-week old sedentary male rats have the highest coherence (0.81 ± 0.03)
between SNA and BP at the frequency of the heart beat, which was higher than 16-week old active male rats (0.59 ± 0.06), which
was still higher than 4-week male rats (0.44 ± 0.16). In female rats, coherence was highest in 4-week old female rats (0.64 ±
0.11), which was higher than both 16-week old sedentary females (0.57 ± 0.10) and 16-week active females (0.58 ± 0.12). These
results suggest that sedentary conditions augment coherence between SNA and BP only in males and that reproductive
hormones prevent this increase once the estrous cycle begins in females. These alterations could result in increased arterial
pressure, greater risk of CVD and the possibility of premature death, particularly in men and post-menopausal women who lead
sedentary lifestyles. (NIH HL096787-08; AHA25810010)
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“Bioluminescence Driven Control of Photosensory Proteins”
Emmanuel Luis Crespo & Ute Hochgeschwender
Central Michigan University
Bioluminescence is light emitted by a luciferase oxidizing its substrate. We previously demonstrated that such “biological” light
can activate optogenetic elements, such as channelrhodopsins and pumps, effecting membrane potential changes and resulting
in activation or silencing of neurons in vitro and in vivo. We explored whether bioluminescent light production can be utilized
beyond activating ion-moving photoreceptors to the larger array of photosensory proteins employed as optical switches in
cellular processes such as protein translocation and transcription. In initial proof-of-concept experiments we co-transfected
HEK293 cells with a blue light emitting luciferase and a blue light sensing photoreceptor. Light emitters were sbGLuc, a copepod
luciferase variant, NanoLuc, a luciferase derived from shrimp, as well as two novel engineered synthetic luciferases.
Photoreceptors were CRY/CIB, a light-gated dimerization system, and eLOV, based on light dependent protein unhinging.
Bioluminescence driven activation of these photoreceptors was measured as increased transcription of luminescent and
fluorescent reporter proteins in direct comparison to LED driven activation. Quantification of bioluminescence driven
photoreceptor activation revealed that both light-gated switches, cryptochrome protein dimerization and light-oxygen-voltage
J-alpha helix unfolding can be efficiently activated by biological light sources. Furthermore, the higher light emission of our
synthetic luciferases resulted in better activation of transcription. There are many ways to improve further on these basic
results. Collectively, bioluminescence driven activation of the larger families of photoreceptors will expand their use for in vivo
applications that benefit from non-invasive light sources and engagement of spatially distributed cells.

“Does Membrane Sealant Poloxamer 188 Improve Survival and Maintain Function of Isolated Rat Cardiomyocytes?”
Teresa Czeiszperger, Madison Wang, & Charles Chung
Wayne State University
There is a significant amount of cell death during the process of rat cardiomyocyte isolation, as well as a decline in the quality
and function of the cells on days following the isolation. The high cell death during isolation may be due to ischemia, so we
studied the ischemia reperfusion literature for possible interventions to improve myocyte survival. A series of studies showed
that myocardial apoptosis was the result of ischemia, which compromised the cell membrane integrity driving calciumdependent apoptosis. The addition of Poloxamer 188 (P188) was proven to improve myocyte survival after myocardial
infarction. P188 is thought to act as a membrane sealant, preventing apoptosis. Therefore, we decided to test the effects of P188
on our isolation process. We hypothesize that the addition of P188 into the isolation process would improve survival and
maintain functionality of isolated rat cardiomyocytes. Cardiomyocytes were isolated from Sprague Dawley rat hearts that were
Langendorff perfused. Enzymatic digestion was performed using a perfusion solution according to previously published
methods. The isolations were done 1) under normal control conditions, 2) with P188 added to the perfusion solution only during
cannulation, and 3) with P188 added throughout digestion. We first compared the number of living (rod-shaped) cells to dead
(misshapen balled up) cells to assess survival. The number of living cells on the day of isolation, as well as up to three days postisolation, were greater in the isolations where P188 was used only during cannulation. Function was then assessed by measuring
the calcium transient and sarcomere lengths of paced, contracting myocytes. Myocytes with P188 added only during cannulation
(condition 2) showed the best function. This was quantified by an increase in their resting sarcomere lengths and as increased
calcium uptake, as well as increased speed of the uptake and release. However, adding poloxamer throughout digestion
(condition 3) yielded the worst outcomes including reduced contractility and smaller amplitude and longer duration calcium
transients. We believe that adding the extra bolus of Poloxamer actually created gaps in the membrane, which allowed for an
influx of calcium to flood the cells, causing hypercontractility and death. In summary, a brief treatment of Poloxamer 188 during
cannulation improves survival and function of isolated rat cardiomyocytes.
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“Effect of Dynamic Eccentric Leg Exercise Training on Strength, Mobility, and Arterial Stiffness in Older Adults”
Jill Poliskey1, Sarah LewAllen1, Carley Maanika2, Steven Elmer3, Lavanya Rajeshkumar4, Kevin Trewartha,3,4, & John Durocher1
1Department of Biological Sciences, 3Department of Kinesiology & Integrative Physiology, 4Department of Cognitive and
Learning Sciences, Michigan Technological University, 2Department of Physical Therapy, Central Michigan University
The effects of long-term dynamic eccentric exercise training on physical fitness and cardiovascular health in older adults are
largely unknown. Therefore, the purpose of this study was to determine if twelve weeks of dynamic eccentric leg exercise
(Eccentron) could improve functional fitness and reduce arterial stiffness. Thirteen older adults (ages 65-79 years; M = 70±1)
performed dynamic eccentric leg exercise twice per week at a light to somewhat hard rating of perceived exertion. Exercise
duration increased from five minutes per session in the first week to 25 minutes per session during the final week. Timed up
and go test significantly improved from pre- to post-training (5.7±0.2 vs. 5.3±0.1 s; p<0.05). Likewise, Berg Balance Score was
statistically (p<0.05) improved from pre- to post-training. Participants demonstrated non-significant increases in single-leg
knee extensor strength (43.0±2.6 vs. 45.2±2.8 kg; p=0.26). Aortic arterial stiffness, assessed via carotid-femoral pulse wave
velocity, did not change from pre- to post-eccentric exercise training (8.6±0.7 vs. 9.2±0.5 m/s; p=0.44). Similarly, leg arterial
stiffness, assessed as femoral to dorsalis pedis pulse wave velocity, was unchanged (9.9±0.8 vs. 9.2±0.5 m/s; p=0.31). Our results
demonstrate how 12-weeks of eccentric training can positively influence functional physical fitness measures in older adults
without a negative influence on arterial stiffness. Significant improvements in timed up and go and the Berg Balance Score paired
with non-significant increases in leg extensor strength suggests that older adults could improve their agility, balance, and reduce
their risk of falling through chronic eccentric leg exercise.

“National Biomechanics Day: Using a 3D Physical Model to Experience how the Human Body Works First Hand”
Benjamin Cockfield, Stephen Hook, Alex Gabe, Jana Hendrickson, Lily Hart, Kathryn Carter, & Steven Elmer
Michigan Technological University
Foundational knowledge of physics is important when learning physiology and medicine. National Biomechanics Day is an
international outreach initiative aimed at building relationships with local high schools to promote interest in the physics of the
human body. The long-term goal of this event is to foster the development of biomechanics as a standard component in high
school science curricula. During the month of April, our outreach team traveled to 5 rural K-12 schools to implement a handson biomechanics activity (~45 min) that emphasized how leverage, force, and torque apply to human movement. For this
activity, undergraduate and graduate kinesiology students directed K-12 students from general science, anatomy, and physics
classes to work in small teams. Each team used a series of small parts including: rulers, bolts, nuts, string, paperclip, and a
suitcase lock to build a working model of the human elbow joint. Students manipulated their elbow joint model to experience
how the length of the lever arm influenced muscle force production. Additionally, the model was used to emphasize how tradeoffs between force applied and speed of movement exist in a lever-based system and the human body. After this, students were
given a sports injury scenario and tasked with determining where to surgically re-attach a ruptured biceps tendon. Results from
the activity were also connected to a variety of functional movements and even the possibility of human locomotion on Mars.
The biomechanics activity was well received and impacted over 250 students (8-12th grade) from 5 schools across two states.
We also implemented the activity with undergraduate students in a freshman kinesiology course, senior undergraduates in a
biomechanics course, and high school teachers. The activity challenged learners of all ages, encouraged a see-touch experience,
and promoted teamwork. Inclusion of undergraduate and graduate students provided practice communicating and teaching
science to a public audience. Finally, participation in National Biomechanics Day helped us introduce biomechanics to K-12
students and build stronger relationships with schools in our rural community. This educational outreach was supported by
grants from the Michigan Space Grant Consortium, The Physiological Society, and Promotion Active Learning and Mentoring
Network.
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“Stress and Mood Affect Sleep Quality and Quantity in College Female Soccer Players”
Mikaela Gabler, Tomas Barrett, Gavin Connolly, Shane O’ Riordan, & Paul O’ Connor
School of Health Sciences, Central Michigan University
Despite a growing number of studies indicating that reduced sleep duration and quality have a negative influence on recovery
and performance in many sports, data regarding the sleep habits of collegiate athletes is lacking. Highlighting factors that have
a negative influence on sleep in collegiate athletes could lead to interventions that may increase sleep duration and quality,
which could lead to increased performance and reduced injuries. College level athletes balance many physical and mental
stressors, in order to be successful as student-athletes, and given the close relationship between mental states and sleep, these
stressors may interfere with their sleep. Purpose: To explore associations between stress, mood, sleep quality, and sleep
duration in a college female soccer team across an entire season. Methods: Twenty-one Division I female soccer players
(18.9±1.28 years; 167.5±4.91 cm; 63.8±6.9kg) participated in this study. Each participant was asked to record their levels of
stress, mood, and sleep quality using a 7-point scale into a smartphone application, every day for an entire competitive season.
Stress was rated from -3: Very anxious to 3: Very Calm; mood was rated from -3: Very Unpleasant to 3: Very Pleasant; and Sleep
Quality was rated from -3: Very Restless to 3: Very Restful. Subjects were also asked to record the duration of their sleep.
Pearson’s correlations were conducted to test associations between stress, mood, sleep quality, and sleep quantity. Results:
There was a positive relationship between mood and sleep quality (r=0.230, p<0.01), and stress and sleep quality (r=0.305,
p<0.01). There was also a correlation between mood and sleep duration (r=0.052, p<0.05), and stress and sleep duration
(r=0.076, p<0.01). Conclusion: Both sleep quality and sleep duration are negatively affected by increased stress and also by a
perceived low mood. Interventions that could help players better manage their stress and elevate their moods could result in
increased sleep quality and duration in college soccer players.

“Heart Rate and Energy Expenditure in Division I Collegiate Soccer Players During a Competitive Season”
Kaylin Hoomaian & Paul O’Connor
School of Health Sciences, Central Michigan University
The use of monitoring systems to determine metabolic and physiological requirements in sports is increasing in popularity.
However, little to no information exists on the metabolic and physiological needs during Division I women’s soccer. The purpose
of this project was to measure heart rate and energy expenditure in collegiate soccer players during the competitive season. 12
female soccer players (19.3±1.6 yrs, 167±3.0 cm, 62.4±4.9 kg) were included based on playing time (>60%). Measures recorded
included average heart rate (AvHR), average heart rate percentage (AvHR%), peak exercise heart rate (HRpeak), percentage of
time spent in heart rate zones (TM1, TM2, TM3) and energy expenditure (EE). Positional differences were assessed. Significant
differences (p?0.05) were observed across positions for parameters measured. AvHR (bpm) and AvHR% for center backs (CB)
and midfielders (MF) was significantly lower than full backs (FB) and forwards (FW). MF HRpeak was significantly lower than
all groups. CB HRpeak was also significantly lower than FW (195.5±3.6 vs. 200.0±4.9 bpm). TM1 was significantly higher for CB
compared to all groups. MF TM2 was significantly higher than all groups. CB TM2 was also significantly higher compared to FB
and FW. TM3 for CB (14.5±14.0%) and MF (10.3±7.3%) was significantly lower than FB (37.6±20.6%) and FW (39.5±17.3%).
CB EE was significantly lower compared to all groups. EE (kJ.kg.min-1) for MF (0.61±0.04) and FW (0.61±0.04) was significantly
higher than CB (0.51±0.03) and FB (0.54±0.03). This information could contribute to the understanding of the game and
implementing specific training regimens.
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“Investigative Study on Nitric Oxide Production in the Macrophage cell line RAW 264.7 Cultured Under Normal and High Glucose
Conditions”
Maria Kwesiga1, Sarah Wayward1, Eyerusalem Gebreyesus1, Emily Cook2, Caroline Gwaltney2, Smitha Rao1, & Megan Frost1
1Michigan Technological University, 2Central Michigan University
Introduction: Diabetes mellitus (DM) is by far the most predominant and the most challenging non communicable disease with
a prevalence of 425 million people. One of the major complications in diabetic patients is the development of a chronic foot ulcer
which has high risks of infections and amputations. The dysregulation of NO production and function is believed to be a major
contributor to the uncoordinated and slow healing in diabetic foot ulcers. Previously, we reported the real-time NO production
in dermal fibroblast cells cultured in normal and high glucose conditions. The fibroblasts produce the scaffold to support the
cells residing in the skin tissue. Our results showed impaired NO production in fibroblasts cultured in high glucose conditions.
Another key player during the wound healing process are macrophage cells that coordinate the immune response. In this project,
we assess the change in real -time NO production in macrophages cultured under normal and high glucose conditions. Materials
and Methods: The macrophage cells (RAW 264.7) were cultured in normal (5.5mM) and high (25mM) glucose conditions with
and without stimulation by the bacterial endotoxin lipopolysaccharides (LPS). The real-time NO produced by the cells was
recorded for 24 hours and the nitrite accumulation (stable end product of NO) in the media was also determined and compared
to the NO detected in real- time. Furthermore, we compared the protein levels of the inducible nitric oxide synthase enzyme
(iNOS) that is responsible for the NO produced from these cells when stimulated with LPS. Results and Discussion: The results
showed that NO production in macrophages cultured in high glucose conditions was significantly lower compared to cells
cultured in normal glucose conditions. The levels of the real-time NO correlated with iNOS protein levels. However, there was
no significant difference between the nitrite levels in normal and high glucose conditions. Measuring the nitrite accumulation
is the gold standard for detecting NO produced or exposed to cells in culture. Our study has shown that relying only on the levels
of nitrite is not sufficient in elucidating the NO produced by the cells especially in pathological states. Conclusions: The NO
produced from macrophage cells cultured in high glucose conditions is significantly suppressed compared to cells cultured in
normal glucose conditions.

“ERK1/2 Activation in Dusp 6/8 Double-null Mice Leads to Protection From Cardiomyopathy and Diet-induced Obesity”
Ruijie Liu, Jacob Knowlton, Nicholas Urban, & Monica Peters
Department of Biomedical Sciences, Grand Valley State University
ERK1/2 proteins have been demonstrated to regulate cardiac myocyte growth dynamics. However, little is known about their
role in cardiac function and global energy metabolism. We hypothesized that activated ERK1/2 protect the mice from cardiac
dysfunction and diet-induced obesity. To achieve the constitutive activation of ERK1/2, we generated Dusp6/8 double-null mice
in which two phosphatases (DUSP6 and DUSP8) for ERK1/2 have been genetically knocked out. Dusp6/8 double-null mice
demonstrated increased myocyte growth due to enhanced ERK1/2 MAPK activity in the heart. This increase in ERK1/2 activity
protected the mice from angiotensin II/phenylephrine induced cardiomyopathy. Interestingly, loss of Dusp6/8 also resulted in
enhanced ERK1/2 activity in liver tissue, suggesting a potential protective role of ERK1/2 in energy metabolism. Indeed, when
fed with high fat diet for 14 weeks, Dusp6/8 double-null mice had less body weight gain, significant lower lipid content in liver
and visceral adipose tissues compared to control mice. In addition, Dusp6/8 double-null mice demonstrated lower glucose and
insulin levels compared to control, suggest a potential role of ERK1/2 in glucose homeostasis. These results indicate that active
ERK1/2 signaling protects the heart from pathological stimulation. Our study also suggests a novel role of ERK1/2 in regulating
glucose and lipid homeostasis.
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“Isometric and Isotonic Twitch Dynamics in Omecamtiv Mecarbil Treated Intact Rat Cardia Trabeculae”
Alexandra Matus, Melissa Bukowski, Brianna Schick, & Charles Chung
Wayne State University
Background: Contraction and relaxation are coupled in isometrically contracting intact cardiac trabeculae. Previous studies
reported that the myosin activator Omecamtiv Mercarbil (OM) prolongs contraction in unloaded cardiomyocytes and in vivo in
canines and humans. These previous studies show that contraction is more prolonged in vivo compared to relaxation,
suggesting that contraction and relaxation are uncoupled. In addition to calcium reuptake, thin filament deactivation, and
crossbridge detachment kinetics, we have recently shown that fast stretch (strain rate) can accelerate myocardial relaxation. In
other words, relaxation can be controlled and de-coupled from contraction mechanically. Objective: We sought to investigate
the impact of OM on intact cardiac trabeculae. Specifically, we hypothesized that OM would increase the sensitivity of the
relaxation rate to strain rate. Methods: Intact cardiac trabeculae were isolated from wild-type rats, mounted between a force
transducer and length controller, superfused with a Tyrode’s solution at 25°C, paced, and isometrically twitched except for load
clamped beats. Load clamp beats were used to mimic the cardiac cycle; feedback control induced shortening (‘ejection’) and
was also used to modify the end systolic strain rate in both physiologic and non-physiologic stretches. OM was added to the
Tyrode’s solution at concentrations up to 10 µM. Results: Both developed isometric twitch force and rate of force development
(dF/dt_max) decreased in rats as OM concentration increased. The rate of relaxation of the isometric twitch also decreased, but
it did not decrease with the same magnitude as the rate of contraction. Thus, contraction and relaxation were still coupled, but
the drug changed the coupling. The rate of shortening during the load clamp (‘ejection’) was reduced by OM. The stroke work
(area of the force-length relationship) decreased by OM in a dose dependent manner. OM increased the sensitivity of the
relaxation rate to strain rate in a dose-dependent manner, meaning that strain rate further de-coupled the relaxation from
contraction. A computational model suggests that this increase in sensitivity does not match changes in myosin cycling kinetics
shown in single molecule and skinned muscle experiments. Instead, the model suggests that in intact muscle, myosin is more
sensitive to strain. Summary: The addition of OM to intact trabeculae caused the relaxation rate to become more sensitive to
the strain rate, further de-coupling the mechanisms of relaxation and contraction. Sources of funding: AHA-18TPA34170169.

“Visualizing Breathing Physiology Through 3D Printing and Microcontroller Technology”
Ross Michaels, David Zopf, Zahra Nourmohammadi, & Grace Stridick
University of Michigan Medical School, University of Michigan School of Engineering
Introduction: Proper breathing technique is essential for the playing of woodwind instruments. When teaching young musicians
about the physiology of breathing, it is often difficult to explain concepts such as diaphragmatic motion, tidal breathing, or force
expiratory flow. Similar problems can be seen when attempting to teach respiratory physiology in a various classroom settings.
Our goal is to alleviate these difficulties through the creation of scale model breathing simulators to function as low-cost
educational tools. Methods: To create the breathing simulator, the de-identified rib cage and spinal column stl files are imported
into Materialise 3-matic, a computer aided design tool. The model is composed of two parts: rib cage and thoracic cavity balloon.
All components were produced on a Forms 2 SLA 3D printer. The rib cage being printed in a two separate materials, a stiff resin
to simulate bone for the costal bone segments and a Shore 80A flexible resin for the costal cartilage and sternum segment. The
thoracic cavity balloon was printed in a Shore 40A elastic resin. The assembled bony and soft tissue components constitute the
final simulator prototype. Design iterations were performed to achieve the right mechanical properties to mimic the
physiological motion of different portions of the thoracic cavity during breathing. In order to create the proper air flow in and
out of the model a microcontroller was programmed to control a 12v diaphragmic air pump. The air pump is then able to control
the volumetric flow rate into and out of the model, creating diaphragmic motion. Different programs on the microcontroller will
allow for both tidal breathing and force exhalation to be simulated. The waveforms of flow-volume loops and respiratory volume
curves can also be displayed on a computer monitor simultaneously to enhance learning. Conclusion: In conclusion, we believe
that our scale model breathing simulator accurately mimics physiologic breathing in a way that will dissipate barrier to
understanding during education of various groups of peoples. Moving forward we hope to gauge educational benefit through
Likert scale base surveys and ensure physiological accuracy through expert validation. Funding Disclosure: Our lab was
contracted to create breathing simulators by Dr. David Brown, MD - Associate Vice President and Associate Dean for Health
Equity and Inclusion and Associate Professor of Otolaryngology-Head and Neck Surgery of Michigan Medicine for the education
of woodwind musicians.

53

“Piezoelectric Scaffolds Containing Tricalcium Phosphate for Bone Tissue Engineering”
Samerender Nagam Hanumantharao, Carolynn Que, Emily Nelson, Smitha Rao
Michigan Technological University
The microenvironment of the cells is an important parameter that dictates several cellular activities including migration,
regeneration and apoptosis. Hence, it is essential to mimic the physical and chemical microenvironment of the tissues. We report
the fabrication of 3D scaffolds composed of Polyvinylidene fluoride (PVDF) and Tricalcium phosphate (TCP) that mimics the
natural microenvironment using electrospinning for engineering bone tissues. TCP is a well-established biomaterial that has
osteoconductive activity while PVDF is a piezoelectric biocompatible polymer with good mechanical properties and resistance
to aging and degradation. The scaffolds fabricated from these materials have good mechanical properties which are comparable
to the natural bone tissue. Visual characterization was done using FESEM and the surface characterization was done using FTIR
and XRD. The mechanical properties of the scaffold were characterized using DMA. Defect-free, aligned nanofibrous scaffold
containing TCP and ?- PVDF was fabricated. The scaffolds were tested in vitro using osteoblasts (MC3TC3-E1) for cell
proliferation, migration and differentiation.

“Making Conventional CPR Training Cuddlier to Engage Children”
Valerie VanRyn, Ryan Nazareno, Jacob Canfield, & Erica Wehrwein
Michigan State University
As the third leading cause of death in the U.S, hundreds of thousands of individuals undergo cardiac arrest annually.
Cardiopulmonary resuscitation (CPR) performed promptly after cardiac arrest can significantly increase survival rate. The
Department of Physiology at Michigan State University (MSU) added a “cuddly” hands-only CPR (HOCPR) teaching station for
our 2018 Physiology Understanding (PhUn) Day event using teddy bears as model victims. HOCPR avoids any possible
contamination issues with mouth-to-mouth resuscitation and aligns with current training practices supported through the
American Heart Association. The station was created by an upper division physiology student as part of an undergraduate lab
class and was funded by the MSU physiology department. Using a tri-fold poster displaying conceptual information, the
volunteers instructed the event attendees on HOCPR by using teddy bears or mannequins as model patients. Visitors learned
how to respond if they suspect someone needs CPR and performed the steps with the guidance of volunteers. This included
determining if the “victim” was responsive or breathing, instructing a bystander to call 911 and find a defibrillator if available,
and initiating CPR if needed. Visitors performed chest compressions to this rhythm for ~1 min. Utilizing different model patients
allowed for a range of age-appropriate models to be used. All visitors of the event participated, from young children to
grandparents. The use of teddy bears was appealing and drew in many younger kids to the station. Any CPR is better than no
CPR, so it is essential that as many people are trained in the proper methods in case of an emergency.
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“Examination of Underlying Mechanisms Contributing to the Enhanced Post-Exercise Blood Pressure Response”
Gavin Power, Lea Haverback, Brendan Farley, Maria Martuch, Gavin Connolly, Andrew Butcko, Roop Jayaraman, Naveen Sharma,
& Rachael Nelson
School of Health Science, Central Michigan University
BACKGROUND: Insulin resistance contributes to endothelial dysfunction, establishing a causal link between type 2 diabetes and
cardiovascular disease. An acute bout of exercise has been shown to enhance insulin sensitivity and endothelial function,
potentially contributing to a commonly observed reduction in blood pressure post-exercise. However, the underlying molecular
mechanism(s) for these improvements in smooth muscle remains unclear. PURPOSE: To examine blood pressure response and
key signaling proteins involved in enhanced-insulin sensitivity and endothelial function following an acute session of exercise
in aged rodents. METHODS: Based on body mass, aged (~12 months) female Sprague-Dawley rats (n=47) were assigned to one
of four groups: 1) sedentary control group without insulin injection (CON-ins), 2) control group with insulin injection (1?l/g
bodymass ; CON+ins), 3) exercise group without insulin injection (EX-ins), and 4) exercise group with insulin injection (EX+ins).
Insulin or saline injections were administered 5-min prior to sacrifice. Under isoflurane anesthesia, blood pressure was assessed
and the descending aorta was harvested. Exercise cohorts were sacrificed 3-hr after a 60-min swimming protocol. Western
immunobloting was used to determine phosphorylated Akt (p-AktSer473), phosphorylated AMPK (p-AMPKThr172),
phosphorylated PKA (p-PKAThr197) and phosphorylated eNOS (p-eNOSSer1177). An ELISA assay and a colorimetric assay kit
was used to determine insulin and glucose concentrations for calculating insulin resistance (i.e., HOMA IR). RESULTS: Blood
pressure was significantly reduced following exercise in insulin stimulated conditions compared to sedentary conditions
(EX+ins vs CON+ins p<0.001). P-eNOS was significantly increased in insulin stimulated conditions compared to basal conditions
(p=0.05). P-AktSer473 was significantly (p<0.001) higher under insulin stimulated compared to non-insulin stimulated
conditions, and this effect was also attenuated with exercise (CON+ins > EX+ins; p=0.007). No significant differences were
observed in p-AMPK or p-PKA levels. HOMA-IR scores indicated presence of IR and there was no statistical difference between
sedentary or exercise cohorts (18.4 vs 15, p=0.21) CONCLUSION: Greater post-exercise improvement in blood pressure was
only observed under insulin stimulated conditions. This outcome may be mediated by enhanced insulin sensitivity via Akt
signaling or p-eNOS signaling in aortic smooth muscle.

“Enteric Glia Express the Cytosolic DNA Sensor STING”
Christin Dharshika, Christopher Waters, & Brian Gulbransen
Michigan State University
Functional gastrointestinal motility disorders (FGID) are characterized by microbial dysbiosis, immune activation, and altered
enteric nervous system (ENS) function. Enteric glia are ideally positioned to transduce immune and microbial cues to changes
in nervous system function, but the roles of enteric glia in FGID are poorly known. Other populations of neuroglia express the
cytosolic DNA sensor stimulator of interferon genes (STING), which responds to bacterial cyclic dinucleotide messengers. Based
on this data, we hypothesized that enteric glia express STING and that glial STING signaling contributes to enteric
neuroinflammation. We assessed STING expression using immunohistochemistry, STING activation in response to the cyclic
dinucleotide c-di-GMP with ELISA, intestinal permeability to c-di-GMP in Ussing chambers, and assessed colonic damage in
response to c-di-GMP in vivo. We selectively ablated STING in enteric glia using Sox10::CreERT2+/-/STINGf/f mice and assess
STING pathway expression using Sox10::CreERT2+/-/Rpl22+/- mice. Our results show that myenteric glia express STING (n=3
animals). The activation of glial STING with 100 ?M c-di-GMP evoked the release IFN? in vitro (P <0.01, n=3 animals/group). Cdi-GMP passes the mucosal barrier of the distal colon (P <0.001, n=4 animals). In vivo administration of 20?M c-di-GMP via
drinking water did not cause colonic macroscopic damage or alter bowel movements (P >0.05, n=4 animals/group), but did
reduce mucosal thickness in H&E staining (P <0.05, n=4 animals). Further experiments involving the more potent STING
activator cGAMP and glial STING-KO mice will help define the role of glial STING activation. Our findings show that enteric glia
express STING and that bacterial cyclic dinucleotides including C-di-GMP could influence gut function through effects on enteric
glia.
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“Transsynaptic Neuronal Activation via Bioluminescent Optogenetics”
Rachel Schumaker, Mansi Prakash, Akash Pal, Emmanuel Crespo, & Ute Hochgeschwender
Central Michigan University
Biological light activation of optogenetic sensors across synaptic partners offers the potential to optogenetically dissect synaptic
communication non-invasively. The genetically encoded light source, a luciferase, is expressed pre-synaptically, and the lightsensing opsin is expressed post-synaptically. In the presence of the luciferase substrate, coelenterazine (CTZ), the pre- and postsynaptic partners will be in close proximity to allow activation of the opsin by luciferase-produced light. In order to improve the
specificity of trans-synaptic signaling, we are exploring several designs of trans-synaptic reconstitution of split molecules. First,
Gaussia luciferase (GLuc) is split into inactive N- and C-terminal portions, each of which are then tethered to the pre-synaptic
membrane or post-synaptic opsin, respectively. Second, in a luciferase – fluorescent protein fusion construct the fluorescent
protein is split such that resonance energy transfer from the luciferase and subsequent light emission for opsin activation only
occurs in the presence of CTZ in synapses allowing reconstitution of the fluorescent protein. Experiments are carried out in HEK
cells and cultured primary neurons.

“Combining Bioluminescence Driven Optogenetic Stimulation with Swim Training for Treatment Following Spinal Cord Injury
in Rats”
Lateef Shafau, Eric Petersen, Ute Hochgeschwender
College of Medicine, Central Michigan University
Spinal Cord Injury (SCI) can result in paralysis below the site of damage. The ability to manipulate specific neuronal populations
of the spinal cord below the site of injury could potentially prove highly beneficial for rehabilitation in patients through
maintaining and strengthening still existing neuronal connections and/or facilitating the formation of new connections. A noninvasive and highly specific approach to neuronal stimulation is bioluminescent-optogenetics, where genetically expressed light
emitting luciferases are tethered to light sensitive channelrhodopsins (luminopsins, LMO); neurons are activated by the addition
of the luciferase substrate coelenterazine (CTZ). We previously found that activation in this way of either interneuron or motor
neuron populations below the level of injury significantly improved locomotor recovery. We hypothesized that further
engagement of neurons through natural locomotion in conjunction with neural stimulation might further improve outcomes.
Rats were transduced with adeno-associated viral vectors expressing the excitatory LMO3 in the lumbar spinal cord. Following
contusion injury of the caudal thoracic region rats received neural stimulation via CTZ injections every other day until day 14
and swim exercises from days 10 – 20. Rats that had undergone both neural stimulation plus swim exercise showed more robust
improvement of locomoter recovery compared to rats receiving stimulation alone or no treatment.
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“In vitro Uptake, Delivery, and Temporal Regulation of hBDNF via Surface Modified PAMAM Dendrimer Nanoparticles Using TET
System”
Cassandra Thompson1,2, Paulina Otero1,2, Bhairavi Srinageshwar1,2,3, Maria Florendo2,3, Alex Figacz2,3, Rachel Kim2,3, Douglas
Swanson5, Gary Dunbar1,2,4,6, Ajit Sharma5, & Julien Rossignol1,2,3
1Field Neurosciences Institute Laboratory for Restorative Neurology, 2Program in Neuroscience, 3College of Medicine,
4Department of Psychology, 5Department of Chemistry & Biochemistry Central Michigan University, 6Field Neurosciences
Institute
Huntington’s disease (HD) is a neurodegenerative disease causing cognitive, mood, and motor dysfunction in patients. Studies
have shown that levels of brain derived neurotrophic factors (BDNF), known for maintenance and survival of neurons, is reduced
in individuals with HD. However, an excess of BDNF, which can result from transplanting cells that overexpress this protein, the
motor dysfunction can be exacerbated.. To regulate BDNF production following transplantation, a complex of human BDNF
(hBDNF) and G4 PAMAM 90/10 dendrimers were created to be used with the tetracycline-ON (TET ON) system to control gene
expression. PAMAM dendrimers are nanoparticles synthesized with: (1) a DAB core; (2) a generation-variable, threedimensional branching system; and (3) a100% amine surface. Dendrimers can be easily taken up by cells and pass through the
blood-brain barrier (BBB). However, most dendrimers contain a 100% amine surface, which is toxic and results in cell death.
To create our complex, we synthesized a G4 PAMAM 90% hydroxyl and 10% amine surface (90/10) dendrimer to reduce
toxicity. Then, the complex of dendrimer and plasmid was created and analyzed using gel electrophoresis. Complexes with the
TET plasmid, were formed which contained reporter genes. The complex was added to HEK293 cells. We then observed the cells
for: (1) complex uptake; (2) cell viability via MTT assay; and (3) regulation and production of hBDNF using ELISA, which was
shown after addition of doxycycline (DOX) under fluorescence microscopy. Our findings indicate the TET ON system was able
to regulate the expression of hBDNF in vitro with high cell viability. This system of dendrimer-plasmid delivery, combined with
TET ON could be studied further in vivo, and in the future could be used to move plasmids past the BBB and regulate hBDNF
production, providing a noninvasive treatment for neurodegenerative diseases, such as HD.

“Bioluminescent Optogenetics Produces Fewer Nonspecific Effects Compared to DREADDs”
Madison Waddell & Ute Hochgeschwender
Central Michigan University
In order to understand the connection between brain circuitry development and adult behavior, it is necessary to experimentally
alter firing patterns during developmental periods and examine the resulting consequences on an organism's behavior. Two
chemogenetic approaches that allow targeting of specific neuronal populations were used in this experiment: Designer
Receptors Exclusively Activated by Designer Drugs (DREADD) and bioluminescent-optogenetics (BL-OG). Both approaches use
injectable compounds to activate genetically targeted proteins; clozapine-N-oxide (CNO) for DREADDs and coelenterazine (CTZ)
for luminopsins (LMOs), or luciferase-opsin fusion proteins. Ideally, both of these substances should act only on cells expressing
their respective proteins. To experimentally assess this, I examined the effects of these two chemicals during early postnatal
development on both expressing and non-expressing mice from the two different models. In addition, the acute effects of each
substrate were tested to examine the short-term implications of the chemicals on animal behavior. Behavioral tests in adult
animals were used to examine specific and non-specific, off-target effects. Based on preliminary results, I predicted that CNO
would show unwanted, off-target effects, while CTZ would not. It was found that CNO caused permanent, off-target effects when
administered developmentally, thus, affecting adult behavior in non-expressing animals. This finding supports the use of the
BL-OG approach as a viable alternative to the DREADD approach.
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“Understanding Physiological Relevance of Differences in NO production in Clinical Samples for Wound Healing”
Sarah Wayward1, Maria Kwesiga1, Eyerusalem Gebreyesus1, Emily Cook2, Ashley Kennedy2, Caroline Gwaltney2, Megan Frost1,
& Smitha Rao1
1Michigan Technological University, 2Central Michigan University
As of 2017, about 425 million adults, ranging in ages 20 to 79, have been diagnosed with diabetes. Among these, there is a 34%
risk of developing a diabetic foot ulcer (DFU), of which more than 50% of the ulcers have the risk of infection and sepsis.
Compromised wound healing among the diabetic population contributes to amputation in 20% of diagnosed cases. The 5-year,
post-operation mortality rate is approximately 50%. Nitric Oxide (NO) a signaling molecule produced in the body is a key player
in all stages of wound healing. The levels and duration of NO produced vary depending on the conditions and the cells present
at the wound site. Moreover, NO is a highly reactive molecule which makes it very difficult to measure. The current methods
mainly rely on analyzing its byproducts nitrite/nitrate which can only be measured at a specific time point. A device was
developed that can measure NO produced from the cells in real time without altering standard cell culture conditions. We have
previously characterized the real time NO production in human normal skin fibroblast cells cultured in normal and high glucose
conditions using this device. Herein, our goal is to analyze the real time NO levels produced by wound fibroblast cells under
normal and high glucose conditions. Our goal is to be able to produce smart NO release wound dressings that deliver
physiologically relevant doses that will accelerate the healing process of ulcers in diabetic patients. Primary wound fibroblast
cells were isolated from a biopsy sample (IRB 1146644-1) and cultured in normal (5.5mM) and high (25mM) glucose conditions
with and without stimulation by bacterial endotoxin lipopolysaccharide (LPS) and inflammatory cytokine interferon-gamma
(IFN- ?) to stimulate NO production from the cells. The real-time NO measured was recorded for 24-hours. The results, although
not statistically different, indicated that NO release with stimulation was higher in both normal and high glucose conditions
compared to the cells cultured in the absence of stimulation (n=3, p<0.05) which warrants further study. Additionally, the nitrite
accumulation in the media after the 24-hours was measured. The results did not reflect the real time NO release indicating the
need for real time NO measurements in cell culture studies for clinical applications such as DFUs. We would like to thank the
Portage Health Foundation and Pavlis Honors College for the financial support offered. We would also like to thank Dr. Liston
for obtaining clinical samples.

“Regional Heterogeneity of Cholecystokinin Sensing by Enteric Glia”
Luisa Seguella & Brian Gulbransen
Michigan State University
Introduction: Enteric glia are peripheral glia associated with the enteric nervous system (ENS) working to orchestrate a variety
of integrated ENS functions related to the autonomic control of gastrointestinal homeostasis. Enteric glia are also a key
component of a complex gut-brain neuroepithelial circuit by which the brain quickly perceives gut sensory cues. Here, we tested
the hypothesis that enteric glia detect CCK and that glial responsiveness to CCK differs among gut regions. Methods: We assessed
the effects of CCK on enteric glia by using in situ Ca2+ imaging in whole-mount preparations of myenteric plexus from
Sox10CreERT2::Polr2atm1[CAG-GCaMP5g,-tdTomato]Tvrd mice that express the optogenetic probe GCaMP5g in enteric glial
cells. Results: A comparable percentage of glia responded to 100µM ADP in duodenum and colon (85.0% and 91.8%,
respectively; n=120 glial cells in the duodenum and n=129 in the colon; P?0.05), but the percentage of glia responding to 100nM
CCK was higher in the colon than in the duodenum (76.6% vs 38.8%, respectively; P<0.05). Interestingly, blocking neuronal
activity with 300nM tetrodotoxin increased the percentage of glia responding to CCK only in the duodenum, but not in the colon
(60.6% in the colon vs 65.8% in the duodenum; P<0.05). Despite higher numbers of glia responding to CCK in the colon than
duodenum, CCK resulted a greater peak Ca2+ response in the duodenum than in the colon when it is compared to related ADP
response peak (average peak response of responding glial cells: 5.2540±0.7123 %?F/F vs ADP in duodenum, P<0,01;
7.8520±0.6373 %?F/F vs ADP in colon, P < 0,0001). Glial responses to CCK in the duodenum were potentiated by blocking
neuronal activity with tetrodotoxin but not in the colon (average peak response of responding glial cells: 8.3800±1.0050 %?F/F
vs ADP in duodenum, N.s; 8.4500±0.6855 %?F/F vs ADP in colon, P < 0,0001). Conclusions: Together, these data show that
enteric glia respond to CCK and that glial responses to ADP and CCK differ in duodenum and colon. Glial sensitivity to CCK
involves signalling with neurons, suggesting a possible region-specific mechanism to locally modulate gut-brain.
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THE MICHIGAN PHYSIOLOGY QUIZ (MiPQ)
History of IMSPQ
Nearly 15 years ago while on sabbatical as a Professor of Physiology of the Faculty of Medicine at the University of
Malaya in Kuala Lumpur Malaysia, Hwee-Ming Cheng pondered ways to encourage medical students to get excited
about learning physiology. The outcome of his creative reflection was the development of the first Intermedical
School Physiology Quiz (IMSPQ) in 2003. Teams of three to five students from eight Malaysian medical schools
competed in an oral quiz held before a live audience at the University of Malaya. Cheng served as Quizmaster and
asked questions that covered nearly every organ system. The top performing team was awarded with a trophy
named in honor of Prof. A. Raman, the first Malaysian Professor of Physiology at the University of Malaya.
Within 5 years, the IMSPQ had grown to become an international event of 39 teams. By 2014, IMSPQ had grown to
90 schools (21 from Malaysia, 69 from elsewhere). The growth in participation led to the need for a two-phase
competition, with a 100-question, true-false quiz on day 1, and the oral competition on day 2.
Each team brought one or more faculty mentors with them and while their students were taking the true-false quiz,
Cheng invited a physiologist to lead a refresher course in their area of expertise. As a refresher course instructor and
judge of IMSPQ 2016, Sue Barman, PhD (MSU) can testify to the high energy level in the auditorium during the oral
competition - an audience packed with students and faculty cheering on their favorite team, competitors on the stage
intent on answering questions and challenge the Quizmaster if they are convinced they answered a question
correctly, etc. In the end, all the participants are winners since they have displayed an incredible level of competency
in cellular and systems physiology, serving them well when they become physicians.

Development of MiPQ
After much discussion and strategizing, a decision was made to have the Michigan Physiological Society (MPS) host
a quiz. A proposal was prepared by Barman and submitted to APS Council for their consideration. Teams of
undergraduate students from various Michigan institutions would compete at the MPS annual meeting. Then, the
winning team would travel to Malaysia to compete in IMSPQ with financial support from the APS. APS Council denied
the request as submitted, but encouraged Barman to have MPS hold a competition at their 2017 annual meeting and
to use this as a stepping stone to entice other APS Chapters to follow suit. The hope is that once more chapters include
a competition in conjunction with their annual meeting, then the U.S. may set up a competition among chapter
winners (perhaps held in advance of the EB Meeting) to send the overall winning team to compete in the IMSPQ later
that year.

Previous MiPQ Winners
2017 – Wayne State University
2018 – Wayne State University
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Congratulations to all the participants who for the past several weeks have been busy
preparing for this event and refreshing their knowledge of all things physiology:
Alma College

Maigdlin Patterson, Jonathan Groening, Grace Erickson, Madison Shegos, Garrett Heaney
Faculty Coach: Brianna Harfmann, Jennifer Vranish

Central Michigan University
Andew Butcko, Carter Rea, Michele Haske, Kassie Hook
Faculty Coach: Naveen Sharma

Ferris State University

Adam Kociba, Austin Vanwyk, Hunter Pope
Faculty Coach: Chris Westerkamp, Beth Zimmer

Michigan State University

Satya Chitturi, Maria Green, Mikayla Green, Rozzie Bloch
Faculty Coach: Erica Wehrwein

Michigan Technological University

Sarah LewAllen, Jill Poliskey, Colleen Toorongian
Faculty Coach: John Durocher

Oakland University

Fatimah Al Hashimi, Wesley Wright, Bianca Elias, Chimeka Owhor
Faculty Coach: Subha Bhaskaran

Wayne State University

Stephanie Morgan, Oleysa Didyuk, Hunter Dlugas, Zain Waheed
Faculty Coach: Patrick Mueller

VOLUNTEERS AND ORGANIZERS FOR THE MiPQ EVENT
Quizmaster: Sue Barman
Judges: Jamie Alan, Laura Chambers, Adele Denison, & Ted Towse
Score keepers: Patrick Mueller, Jennie Vranish, & Beth Zimmer
Time keepers: Brianna Harfmann & Erica Wehrwein

DONORS FOR THE MiPQ EVENT
John Durocher
Greg Fink
John Williams
Jason and Kathy Carter
Linda Samuelson
Erica Wehrwein
Sue Barman
Beth Zimmer
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MPS 2019 MEETING ATTENDEES
Mohammad Ahmadzai

Mikaela Gabler

Paul O'Connor

Fatimah Al Hashimi

Eyerusalem Gebreyesus

Guodong Pan

Jamie Alan

Joshua Gonzalez

Maighdlin Patterson

Mohamed-Hussein Al-Hassan

George Granderson

Schuyler Pike

John Andraka

Ian Greenlund

Jill Poliskey

Carmen Avramut

Jonathan Groening

Christine Ponnampalam

Jacob Bahry

Brianna Harfmann

Carolyn Que

Karen Ball

Tanwir Hashem

Carter Rea

Susan Barman

Garrett Heaney

Joseph Reed

Jana Hendrickson

Christian Reynolds

Tomas Barrett

Mark Hiske

Nataly Salman

Harold Bell

Kaylin Hoomaian

Rachel Schumaker

Jeremy Bigalke

Brooke Huber

Luisa Seguella

Brooke Brichacek

Michael Huber

Lateef Shafau

Melissa Bukowski

Griffin Kendziorski

Zhiying Shan

Andrew Butcko

Jacob Knowlton

Naveen Sharma

Jake Canfield

Soumya Kulkarni

Madison Shegos

Kayla Chamberlain

Maria Paula Kwesiga

Sue Speirs

Laura Chambers

Jason Lemberg

Keeler Steele

Qinghui Chen

Sarah LewAllen

Steven Stelly

Charles Chung

Tang-Dong Liao

Matthew Swanson

Morgan Colling

Annika Lintvedt

Carlye Szarowicz

Emily Cook

Sabina Liskey

Grant Thivierge

William Cooke

Ruijie Liu

Cassandra Thompson

Emmanuel Crespo

Joseph Mannozzi

Stacy Thurber

Hannah Cunningham

Brooke Mason

Colleen Toorongian

Teresa Czeiszperger

Alex Matus

Theodore Towse

Nupur Das

Nicholas McCann

Adrian Vasquez

Christine Dharshika

Ross Michaels

Jennie Vranish

Olesya Didyuk

Brett Miller

Madison Waddell

Peter Dijkstra

Zeljka Minic

Leslie Wallace

David Duriancik

Stephanie Morgan

Madison Wang

Bridget Durocher

Paul Morrison

Sarah Wayward

John Durocher

Patrick Mueller

Erica Wehrwein

Steven Elmer

Samerender Nagam
Hanumantharao

Ryan Welchko

Cesar

Barrabi

Marisa Engel
Grace Erickson
Hana Fantin
Joseph Ficht

Ryan Nazareno
Gabriel Neil
Rachael Nelson

Gregory Fink

Chris Westerkamp
Jessica Yen
M. Beth Zimmer
John Zubek
Micah Zuhl
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SAVE THE DATE!

We look forward to seeing you next summer in Big Rapids where
Ferris State University will host the 2020 meeting.
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