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Many, many thanks to our corporate sponsors: Bertec, DSI, and NCI.  Without their continued support, 
our annual meetings would not be possible.

Please visit their exhibit tables here at the meeting (located in the BIO5 foyer) to see the kinds of scien-
tific research solutions they offer.

Corporate sponsors

Institutional support

We are extremely grateful for the institutional support we 
have received this year and in the past.  Thank you so much 
for believing in our society's mission and providing the help 
we need to keep it alive.
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Program
Friday, October 21

12:00 PM - 5:00 PM

12:00 PM - 12:45 PM

12:45 PM - 1:00 PM

1:00 PM - 2:15 PM

2:15 PM - 2:30 PM

2:30 PM - 3:30 PM

 2:30 PM - 2:45 PM

 2:45 PM - 3:00 PM

 3:00 PM - 3:15 PM

 3:15 PM - 3:30 PM

3:30 PM - 3:45 PM

Registration in Foyer of BIO5

Poster Setup (Graduate/Medical Students) in MRB 102

Welcome to the Meeting (BIO5 103)
Kiisa Nishikawa, PhD - President, AZPS

STEM Education Panel, Focus on Women and Minorities in Science 
(BIO5 103)

 
 

Break

Session I, “Trainee Physiology Research Presentations” (BIO5 103)
Chair: John Kanady, PhD

Nicole Jacobsen   Graduate, UA (Mentor: Burt JM)
A phosphotyrosine mimetic at position 332 in the carboxyl-terminus ablates 
connexin 37 gap junction function and its anti-proliferative properties

Sam Shi    Graduate, UA (Mentor: Gonzales R)
Neuroprotective effects of dihydrotestosterone following ischemic stroke in 
male mice

Claire DeLucia  Graduate, UA (Mentor: Bailey EF) 
Inspiratory muscle strength training and blood pressure regulation in healthy 
young adults

Issam Awwad   Graduate, UA (Mentor: Hale TM)
Exercise preconditioning as a means to protect against doxorubicin-induced 
renal injury

Break

Layla Al-Nakkash, PhD 
Midwestern University

Lisa Elfring, PhD
University of Arizona

Mindy Bell 
STEM City (Flagstaff)

Joann Chang, PhD 
Arizona Western College
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Program
Friday, October 21

3:45 PM - 4:45 PM

 3:45 PM - 4:00 PM

 4:00 PM - 4:15 PM

 4:15 PM - 4:30 PM

 4:30 PM - 4:45 PM

4:45 PM - 5:00 PM

5:00 PM - 6:00 PM

6:00 PM - 7:30 PM

7:30 PM - 8:00 PM

8:00 PM - 9:30 PM

Session II, “Musculoskeletal Physiology” (BIO5 103) 
Chair: Cindy Rankin, PhD

Eun-Jeong Lee, PhD  Post-doc, UA (Mentor: Granzier H) 
The effect of the fast skeletal muscle troponin activator, tirasemtiv, on dia-
phragm function in nebulin deficient mouse muscles

Robbert van der Pijl   Graduate, UA (Mentor: Ottenheijm CO) 
Diaphragm hypertrophy following passive stretch: a role for titin-based mech-
anosensing?

Uzma Tahir   Graduate, NAU (Mentor: Nishikawa K)
Force-velocity relationship of muscle varies during isovelocity, after-loaded 
isotonic and cyclical muscle contractions

Katon Kras    Graduate, ASU (Mentor: Katsanos CS)
Infusion of amino acids increases complex I ATP production in isolated mito-
chondria from human skeletal muscle

Break

The AZPS Keynote Lecture (BIO5 103)
Introduction: Layla Al-Nakkash, PhD

M. Harold Laughlin, PhD
Curator’s Professor and Chairman in the Department 
of Veterinary Biomedical Sciences at the University of 
Missouri School of Medicine
 
Exercise Training-Induced, Heterogeneous Vascular Adap-
tation in Skeletal Muscle: Role of Fiber Type Composition, 
Recruitment Patterns, and Hemodynamic Forces

Chapter Reception and Dinner (BIO5 Foyer)
Seating available in BIO5 foyer and outdoor breezeway area

Minute Poster I, Graduate/Medical Student Posters (BIO5 103)
Chair: Kiisa Nishikawa, PhD

Poster Presentations (MRB 102 and MRB Foyer)
F1-F33: Graduate/medical student posters
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Saturday, October 22

Program

8:00 AM - 9:00 AM

9:00 AM - 10:00 AM

 9:00 AM - 9:15 AM

 9:15 AM - 9:30 AM

 9:30 AM - 9:45 AM

 9:45 AM - 10:00 AM

10:00 AM - 10:10 AM

10:10 AM - 11:10 AM

11:10 AM - 11:45 AM

Continental Breakfast (BIO5 foyer) and Poster Setup (MRB 102)
All regular, post-doc, and undergraduate posters

Post-doctoral fellows invited to have breakfast with Dr. Laughlin

Session III, “Cardiovascular Physiology” (BIO5 103)
Chair: Uzma Tahir

Mei Methawasin, PhD  Post-doc, UA (Mentor: Granzier H)
Upregulating compliant titin in the heart attenuates left ventricular stiffness in 
a mouse model with diastolic dysfunction

Jose Ek-Vitorín, MD/PhD Regular member, UA
Channels made of a specific Cx43 phospho-isoform contribute to normal car-
diac function

Mitra Esfandiarei, PhD  Regular member, Midwestern
Mild aerobic exercise blocks elastin fiber fragmentation and aortic dilation in a 
mouse model of Marfan syndrome associated aortic aneurysm

Dalma Kellermayer, MD Post-doc, UA (Mentor: Radovits T) 
Gender differences in morphological and functional characterization of ath-
lete’s heart in a rat model

Break

The Arizona Distinguished Lecture (BIO5 103)
Introduction: Christos Katsanos, PhD

Wayne Willis, PhD
Associate Professor in the Department of Kinesiology 
at Arizona State University
 
Taking Heed Of Kelvin’s Wisdom As We Study Mitochon-
drial Physiology

Minute Poster II (BIO5 103)
Chair: Anthony Hessel
S1-S10 Post-doctoral posters, S11-S21 Regular member posters, and 
S22-S34 Undergraduate posters
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Saturday, October 22

Program

11:45 AM - 1:00 PM

1:00 PM - 2:00 PM

2:00 PM - 3:00 PM

 2:00 PM - 2:15 PM

 2:15 PM - 2:30 PM

 2:30 PM - 2:45 PM

 2:45 PM - 3:00 PM

3:00 PM - 3:45 PM

Poster Presentations (MRB 102)
S1-S10 Post-doctoral posters, all S11-S21 Regular member posters, and 
S22-S34 Undergraduate posters 

Lunch

Session IV, “Trainee Physiology Research Presentations” (BIO5 103)
Chair: Bret Pasch, PhD

Kate Smith   Graduate, UA (Mentor: Papas K)  
Enabling the use of alternative donor sources for pancreatic islet transplanta-
tion

George Noutsios, PhD Post-doc, UA (Mentor: Cheng EH)
Expression of surfactant protein A in human nasal epithelial cells after infec-
tion with rhinovirus C in the presence of histamine

Tyler Russeth    Undergraduate, UA (Mentor: Lynch R)  
Targeting pancreatic β-cells using a multivalent ligand composed of GLP-1 and 
CCK binding domains

Daphne Eagleman   Undergraduate, ASU (Mentor: Sweazea KL) 
Putative role of uric acid as an antioxidant in avian arteries

Business Meeting, Awards, Adjourn
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Friday, October 21

Posters (alphabetical by lead author)

Number

F1

F2

F3

F4

F5

F6

F7

F8

Name/Title

Abdullahi, Wazir 
TGF-β/ALK1 Signaling: Regulation of Organic Anion Transporting 
Polypeptide 1a4 (Oatp1a4) Expression at the Blood-Brain Barrier
 
Awwad, Issam 
Exercise Preconditioning as a Means to Protect Against Doxorubi-
cin-Induced Renal Injury

Cheng, Julia 
Characterizing Bone Tropism of Human ER+ Breast Cancer Cell 
Lines in a Murine Bone Metastasis Model 

Cotter, Maura 
Drug Discovery: Lipidation of Connexin Mimetic Peptides Increases 
Efficacy in Gap Junction Inhibition

Crawford, Meli’sa 
Preliminary Examination of Changes in Intestinal Microbiota In-
duced by High Fat Feeding in Male Adolescent Rats

Crawford, Meli’sa 
Short Term High Fat Feeding Alters Expression of Glucoregulatory 
Proteins in Skeletal Muscle of Male Adolescent Rats

Cruz, Luis 
Amacrine cell counts of the retina in early diabetes

DeLucia, Claire 
Inspiratory muscle strength training and blood pressure regulation 
in healthy young adults

Keywords

Blood-brain barrier, drug 
transport, transporter

Doxorubicin, renal injury, 
pre-conditioning exercise, 
female rats

Cancer, Breast Cancer, Bone 
Metastasis, TGFbeta, Murine 
Model

Connexin 43, cell-cell com-
munication, gap junction, 
mimetic peptides, lipidation

Gut microbiome, high fat 
diet, adolescents

Skeletal muscle, high fat 
diet, obesity

Retina, diabetes, amacrine 
cells, immunohistochemis-
try

Blood pressure, muscle 
sympathetic nerve activity, 
baroreflex sensitivity, cardi-
ac output

Graduate/medical students
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Friday, October 21

Posters (alphabetical by lead author)

Number

F9

F10

F11

F12

F13

F14

F15

F16

F17

Name/Title

Flood, Michael 
Retinal dopaminergic signaling remains intact after 6 weeks of 
diabetes

Hessel, Anthony 
Optimal muscle length is the same for twitch and tetanic contrac-
tions in muscles from mdm mice: a role for titin in isometric force 
production?

Jacobsen, Nicole 
A phosphotyrosine mimetic at position 332 in the carboxyl-termi-
nus ablates connexin 37 gap junction function and its anti-prolifer-
ative properties

Kedzior, Magdalena 
Pathogenic Role of Notch Signaling in the Development of Pulmo-
nary Hypertension

Kelly, Gabriel 
Genetic variants and the splice factor hnRNPA1 regulate Integrin β4 
mRNA splicing

Keschrumrus, Vic 
Drug Screening and Therapy Development Using Engineered Heart 
Tissues

Kras, Katon 
Infusion of amino acids increases complex I ATP production in iso-
lated mitochondria from human skeletal muscle

Kunihiro, Andrew 
Tissue-specific curcuminoid deglucuronidation for the treatment of 
metastatic breast cancer bone lesions

Li, Frank 
Utilizing mouse models to study nebulin’s function in skeletal mus-
cle

Keywords

Diabetes, retina, dopamine, 
rod bipolar cell, inhibition

Titin, isometric contractions, 
winding filament hypothesis

Vascular remodeling, phos-
phorylation, connexin 37

Notch, pulmonary hyperten-
sion, pathogenic role

Splicing, SNPs, cyclic stretch

Engineered heart, cardiac 
tissue, cardiomyocyte

Skeletal muscle, mitochon-
dria, subsarcolemmal, inter-
myofibrillar, citrate synthase

Cancer, curcumin, metasta-
sis, osteolysis

Sarcomere, nebulin, nema-
line myopathy

Graduate/medical students (continued)
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Friday, October 21

Posters (alphabetical by lead author)

Number

F18

F19

F20

F21

F22

F23

F24

F25

Name/Title

Min, Catherine 
Persufflation during Organ Preservation Improves Viability and 
Function of Porcine Kidneys Relative to Static Cold Storage

Miyano, Carissa 
Heat production vs. heat loss during cold stress in mdm mice 

Ojameruaye, Ochuko 
Validity of maximal heart rate prediction equations after stroke

Perez, Octavio  
Impact of High Intensity Interval Training on Doxorubicin-Induced 
Cardiotoxicity in Female Sprague Dawley Rats

Ravichandran , Jayachandran  
Obese humans demonstrate increased expression of the muscle cell 
fusion protein Syncytin-1 

Rivas, Candy and Lovett, Marissa
Evaluation of C391 as a therapeutic drug for Asthma in vitro and in 
vivo

Rockwood, Schuyler 
Feeding obese diabetic mice a genistein diet induces thermogenic 
and metabolic change

Royal, Charis 
Prenatal Dexamethasone Exposure Induces a Female-Specific Alter-
ation in the Postnatal Leptin Surge in Rat

Keywords

Organ preservation

Thermoregulation, indirect 
calorimetry, muscular dys-
trophy with myositis mice, 
metabolic rate

Cardiovascular, physical 
therapy, rehabilitation, 
aerobic capacity, treadmill 
training

Apoptosis, exercise, cancer, 
heart

Skeletal muscle, obesity, 
Syncytin-1

Asthma, drug, C391, PAR2, 
respiratory

Genistein effects on diabe-
tes and metabolism

Leptin, metabolic syndrome, 
prenatal stress

Graduate/medical students (continued)
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Friday, October 21

Posters (alphabetical by lead author)

Number

F26

F27

F28

F29

F30

F31

F32

F33

Name/Title

Sandoval, Philip 
The Kinetics of Ligand Interaction at the Organic Cation Transport-
er OCT2

Shi, Sam 
Neuroprotective Effects of Dihydrotestosterone Following Ischemic 
Stroke in Male Mice

Slater, Rebecca 
Exercise Mitigates Increased Diastolic Stiffness In The Titin IA KO 
Mouse

Smith, Kate 
Enabling the Use of Alternative Donor Sources for Pancreatic Islet 
Transplantation

So, Mei 
Doxorubicin Dose Dependently Attenuates Cyclooxygenase-2 Ex-
pression in Female Human Coronary Vascular Smooth Muscle

Tahir, Uzma 
Force-velocity relationship of muscle varies during isovelocity, af-
ter-loaded isotonic and cyclical muscle contractions

van der Pijl, Robbert 
Diaphragm hypertrophy following passive stretch: a role for tit-
in-based mechanosensing?

Wollman, Lila 
Developmental nicotine exposure alters the frequency of miniature 
inhibitory post-synaptic currents in hypoglossal motoneurons

Keywords

Kinetics, OCT2, transport

Cerebral ischemia, dihydro-
testosterone, neuroprotec-
tion

Titin, heart failure, exercise

Xenotransplantation, diabe-
tes, islet

Vascular smooth muscle, 
cyclooxygenase 2, inflam-
mation, doxorubicin

Force-velocity, force en-
hancement, titin

Titin, mechanosensing, dia-
phragm, passive stretch

Motoneurons, nicotine, 
GABA

Graduate/medical students (continued)
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Number

S1

S2

S3

S4

S5

S6

S7

S8

S9

Keywords

Pulmonary hypertension, 
EndMT, hypoxia-inducible 
factor

sGC, NO, NMR, stimulator, 
cGMP

Cardiac hypertrophy, gender 
differences, swim training

Nebulin, x-ray diffraction, 
thin filament, ultrastructure

Diaphragm, mechanics, fast 
skeletal troponin activator

Lens epithelium, Hyposmot-
ic solution, Na,K-ATPase, Src 
Family Kinase, cAMP

Titin, HFpEF, Rbm20

Chronic sinusitis, rhinovirus, 
surfactant protein A, allergic 
rhinitis, nasal epithelium

Nicotine, addiction, epi-
genetics, development

Name/Title

Babicheva, Aleksandra 
Role of Endothelial-to-Mesenchymal Transition Associated with 
PHD2/HIF1α/2α Pathway in the Progression of Idiopathic Pulmo-
nary Arterial Hypertension

Chen, Cheng-Yu 
Uncovering Stimulator Binding Mechanism to Soluble Guanylate 
Cyclase by Solution NMR

Kellermayer, Dalma 
Gender differences in morphological and functional characteriza-
tion of athlete’s heart in a rat model

Kiss, Balazs 
Nebulin Modulates the Left-Handed Helical Pitch and Cross-Bridge 
Behavior of Thin Filaments

Lee, Eun-Jeong 
The effect of the fast skeletal muscle troponin activator, tirasemtiv, 
on diaphragm function in nebulin deficient mouse muscles

Mandal, Amritlal  
A cAMP-dependent mechanism of Src Family Kinase activation in 
the porcine lens

Methawasin, Mei 
Upregulating compliant titin in the heart attenuates left ventricular 
stiffness in a mouse model with diastolic dysfunction

Noutsios, George 
Expression Of Surfactant Protein A In Human Nasal Epithelial Cells 
After Infection With Rhinovirus C In The Presence Of Histamine

Powell, Gregory 
Developmental Nicotine Exposure Induces Persistent Alterations in 
Accumbens Glutamatergic Circuitry

Saturday, October 22

Posters (alphabetical by lead author)

Postdocs
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Saturday, October 22

Posters (alphabetical by lead author)

Number

S10

Number

S11

S12

S13

S14

S15

S16

Name/Title

Rosado-Toro, Jose 
Semi-Automated Segmentation of the Right Ventricle in Cardiac 
Cine Short-Axis images

Name/Title

Cohen, Zoe 
Active Engagement in an Upper Division Physiology of the Immune 
System Course: What we’re learning

Ek-Vitorin, Jose 
Channels made of a specific Cx43 phospho-isoform contribute to 
normal cardiac function

Esfandiarei, Mitra  
Mild aerobic exercise blocks elastin fiber fragmentation and aortic 
dilatation in a mouse model of Marfan syndrome associated aortic 
aneurysm

Garcia, Luis 
Epigenetic Regulation of SORBS3 is Associated with Metabolic Im-
provements Following Roux-en-Y Gastric Bypass Surgery

Olson, Christopher 
Alcohol effects on songbird vocal learning and underlying brain 
circuitry

Pasch, Bret 
Grasshopper mice employ distinct vocal production mechanisms in 
different social contexts

Keywords

Right ventricle analysis

Keywords

Education, learning, teach-
ing, engagement

Connexin43, channels, 
phosphorylation, mutation, 
arrhythmias

Aortic aneurysm, aortic wall 
elasticity, exercise, matrix 
metalloproteinases, Trans-
forming Growth Factor Beta

DNA methylation, skeletal 
muscle, obesity

Alcohol, vocal learning, 
EGR1, zebra finch, vocal 
circuit

Vocal communication, 
sound production mecha-
nism, wild rodents

Postdocs (continued)

Regular members
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Saturday, October 22

Posters (alphabetical by lead author)

Number

S17

S18

S19

S20

S21

Number

S22

S23

S24

Name/Title

Riede, Tobias 
The effect of tissue vibration on liposome uptake by vocal fold 
fibroblasts

Shahidullah, Mohammad  
Src Family Kinase Links Insulin Signaling to Short Term Regulation 
of Na,K-ATPase in Nonpigmented Ciliary Epithelium

Stanescu, Claudia 
Physiology Undergraduate Curricular Changes in Response to Pro-
gram Assessment

Tipton, Charles 
Byran Robinson: An Ignored 17th Century Irish Physiologist With 
20th Century Ideas

Wellington, Andrea 
Dopaminergic Amacrine Cell Numbers and Morphology are Un-
changed in Early Diabetes

Name/Title

Abidali, Hayder 
Transient ACE Inhibition Produces Persistent Alterations in Cardiac 
Gene Expression

Aragaki, Adam 
Increasing Sensitivity for Kisspeptin Activation of β-cell Insulin Se-
cretion by Linking to GLP-1

Aziz, Ann-Marie 
Sex Differences in Inflammatory Status of Adult Rats Prenatally 
Exposed to Dexamethasone

Keywords

Bioacoustics, vocal produc-
tion, motor control 

Na,K-ATPase, nonpigmented 
ciliary epithelium, Src family 
kinase, insulin

Education, assessment, 
teaching, learning

Historical perspective, ig-
nored physiologist, history 
of physiology

Dopamine, retina, amacrine 
Cells

Keywords

ACE inhibitor, heart, gene 
expression, cardiac function

Insulin secretion, cell cul-
ture, diabetes

Prenatal stress, heart, in-
flammation, macrophage

Regular members (continued)

Undergraduate
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Saturday, October 22

Posters (alphabetical by lead author)

Number

S25

S26

S27

S28

S29

S30

S31

S32

S33

Name/Title

Becenti, Lyle 
Using echocardiography to contrast the difference in stroke volume 
between a diabetic and non-diabetic heart during exercise

Beiley, Nicole 
VO2max Change After Four Weeks of HIIT Exercise Sessions for Ab-
dominal Surgical Patients

Borrero, Nathan 
Effects of in utero Nicotine Exposure on the Developing Airway

Conway, Renee 
Characterization of Human Adipose-derived Stromal Cell Popula-
tions

Eagleman, Daphne 
Putative Role of Uric Acid as an Antioxidant in Avian Arteries

Hammel, Britney 
The Total Joints Project: A Quality Initiative for Total Arthroplasty 
Procedures

Khokhar, Bilal 
Impact of High Intensity Interval Training on Doxorubicin-Induced 
Pathological Cardiac Remodeling in Female Sprague Dawley Rats

O’Neill, Liam 
High-Intensity Exercise Preconditioning Prevents Downregulation 
of eNOS Expression in the Aorta Following Doxorubicin Treatment

Russeth, Tyler 
Targeting Pancreatic β-cells Using a Mutivalent Ligand Composed 
of GLP-1 and CCK Binding Domains

Keywords

Type II diabetes, echocardi-
ography, stroke volume

VO2max improvement in 
surgical patients

Developing airway nicotine 
exposure

Adipose-derived stromal 
cells, mesenchymal stem 
cells, musculoskeletal regen-
eration, biomarker expres-
sion

Uric acid, avian, artery, anti-
oxidant, glucose

Total arthroplasty, WOMAC, 
quality 

Apoptosis, exercise, cancer, 
heart

Doxorubicin, aorta, eNOS

Insulin, pancreatic beta cells, 
therapeutics

Undergraduate students (continued)
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Saturday, October 22

Posters (alphabetical by lead author)

Number

S34

Number

S35

S36

Name/Title

Szczublewski, Haley 
Variation in advertisement calls across the estrous cycle in grass-
hopper mice

Name/Title

Jin, Wei-Na 
Depletion of microglia via CSF1R inhibition exacerbates postisch-
emic inflammation and brain injury

Jin, Wei-Na 
Non-invasive tracking of CD4 + T cells with a paramagnetic and 
fluorescent nanoparticle in brain ischemia

Keywords

Vocal communication, es-
trous cycle, wild rodents

Keywords

Microglia, brain ischemia, 
colony-stimulating factor 1 
receptor, neuroprotection

Ischemic stroke, lympho-
cytes, CD4 + T cells, USPIO, 
in vivo imaging

Undergraduate students (continued)

Addendum (late abstract additions)
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Friday, October 21

Abstracts (alphabetical by lead author)

F1. TGF-β/ALK1 Signaling: Regulation of Organic Anion Transporting 
Polypeptide 1a4 (Oatp1a4) Expression at the Blood-Brain Barrier

Abdullahi WE, Brzica H, Ibbotson K, Ronaldson PT
University of Arizona, Tucson, AZ 

Effective treatment of central nervous system (CNS) disease requires that drugs 
attain efficacious brain concentrations. This therapeutic goal can be achieved 
by utilization of endogenous blood-brain barrier (BBB) uptake transporters 
such as organic anion transporting polypeptide 1a4 (Oatp1a4). One pathway 
that can be targeted for Oatp1a4 regulation is the transforming growth factor 
beta (TGF-β) pathway via the activin receptor-like kinase-1 (ALK1). The goal 
of this study was to investigate, in vivo, involvement of TGF-β/ALK1 signaling 
on Oatp1a4 expression at the BBB. Female Sprague-Dawley rats (200-250 g) 
were administered bone morphogenetic protein-9 (BMP-9; 0-5 μg/kg, i.p.), 
an established ALK1 agonist. Pharmacological inhibition experiments were 
performed using LDN193189 (0-5 mg/kg, i.p.), an established ALK1 antagonist. 
Time-matched control animals were injected with 0.9% saline instead of BMP-9 
or LDN193189. Following 6 h BMP-9 or LDN193189 treatment, animals were 
sacrificed and brain microvessels were isolated. Western blot analysis and im-
munofluorescence staining were used to determine Oatp1a4 and ALK1 protein 
expression and localization in rat brain microvessels respectively. Western blot 
analysis showed expression of Oatp1a4 and ALK1 protein in rat brain microves-
sels. Similarly, immunofluorescence staining of isolated brain microvessels 
demonstrated localization of Oatp1a4 and ALK1 at the rat brain microvascula-
ture. Additionally, data from western blot experiments showed a dose depen-
dent increase in Oatp1a4 protein expression in brain microvessels isolated from 
BMP-9 treated rats as compared to saline controls. Specifically, treatment with 
0.5 μg/kg and 5 μg/kg BMP-9 resulted in a 55% and 116% increase in Oatp1a4 
protein expression at the BBB, implying that activation of ALK1 signaling can 
up-regulate Oatp1a4 at the brain microvasculature. In contrast, 6 h treatment 
with LDN193189 did not alter Oatp1a4 expression across a dose range of 0-5 
mg/kg, suggesting that ALK1 inhibition does not modulate basal Oatp1a4 
expression at the BBB. Taken together, our data implies that TGF-β signaling 
via ALK1 can modulate Oatp1a4 protein expression at the BBB. This finding is 
critical because it implicates the ALK1 receptor as a molecular target that can 
be exploited to control drug transport mechanisms at the BBB for improved 
CNS drug delivery. Studies are currently underway to determine molecular 
components (i.e., Smad proteins) involved in regulating this response as well as 
the effect of altered Oatp1a4 protein expression on BBB drug transport.

This work was supported by a grant from the National Institute of Neurological 
Diseases and Stroke (R01-NS084941) to PTR. WA is supported by a pre-doctoral 
appointment to the National Institutes of Health Training Grant (T32-HL007249).

F2. Exercise Preconditioning as a Means to Protect Against Doxorubi-
cin-Induced Renal Injury 

1Awwad IM, 2D’Lugos AC, 3Carroll CC, 1Gonzales RJ, 2Sweazea KL, 2Dickinson JM, 
2Angadi SS, 1Hale TM
1University of Arizona College of Medicine - Phoenix, Phoenix
2Arizona State University, Phoenix AZ
3Midwestern University, Glendale, AZ

It is well known that anthracycline-based neoadjuvant chemotherapeutic 
agent doxorubicin (DOX) successfully reduces recurrences and improves sur-
vival in patients with breast cancer. However, DOX produces significant adverse 
effects which are permanent, increase morbidity/mortality and reduce overall 
quality of life. DOX, is highly toxic to the kidney, with damage resulting in part 
from increased oxidative stress.  DOX has been shown to both increase reactive 
oxygen species production and decrease antioxidant enzyme expression. We 
have recently demonstrated that high intensity interval exercise pre-condition-
ing was effective in reducing mortality associated with DOX treatment in young 

adult ovariectomized female Sprague-Dawley rats. Exercise has been shown to 
be effective in increasing antioxidant capacity in various organs and may serve 
as a means to protect against DOX-induced renal toxicity. The purpose of this 
study was to determine the extent to which high intensity interval exercise 
pre-conditioning in ovariectomized female rats attenuated DOX-induced 
reduction in renal antioxidant enzyme expression.  Rats were divided into 3 
groups (sedentary vehicle, sedentary DOX, exercise DOX). DOX (4mg/kg) or Veh 
(saline) were administered intraperitoneally bi-weekly for a total of 3 injections 
resulting in a cumulative dose 12mg/kg. High intensity interval training at 
85-95% VO2 peak (4×4 min bouts) was performed using a treadmill for 5 days 
per week starting 1 week prior to the first injection and continued throughout 
study duration. Animals were euthanized 5 days following the last injection, 
kidneys removed and tissue lysate prepared for western analysis to determine 
the relative expression of the antioxidant enzymes superoxide dismutase 
(SOD)-1 and -2, as well as catalase. DOX significantly increased kidney weight 
relative to tibial length in both sedentary and exercise rats. In addition, DOX 
significantly reduced SOD-1 expression in sedentary rats by approximately 
40% relative to vehicle (p<0.05), and tended to reduce SOD-2 and catalase 
expression. Exercise preconditioning did not prevent DOX-induced reduction in 
the expression of these antioxidant enzymes in the kidney. In conclusion, DOX 
treatment significantly increased renal mass and reduced antioxidant enzyme 
expression. Although exercise has been shown to increase antioxidant enzyme 
expression in the heart and skeletal muscle, the present findings reveal that 
similar effects are not observed in the kidney. Future studies will evaluate the 
functional and structural impact of DOX treatment on the kidney. 

Institutional funds from Midwestern, ASU, and UA

F3. Characterizing Bone Tropism of Human ER+ Breast Cancer Cell 
Lines in a Murine Bone Metastasis Model 

1Cheng JN, 2Frye JB, 2Whitman SA, 2Funk JL
1Cancer Biology GIDP, University of Arizona, Tucson, AZ
2Department of Medicine, University of Arizona, Tucson, AZ

For the purpose of developing a pre-clinical model of estrogen receptor-pos-
itive (ER+) bone metastasis (B-MET), we characterized 3 ER+ breast cancer 
cell lines—MCF-7, T47D, and ZR-75-1—in terms of their in vivo ability to form 
osteolytic B-METs and in vitro expression of cell surface receptors and signaling 
pathways thought to be important for B-METs progression. Female athymic 
(nude) mice implanted with extended-release 17β-estradiol pellets were inoc-
ulated with ER+ human breast cancer cells (MCF-7, T47D or ZR-75-1; ATCC) via 
the left cardiac ventricle. Radiographs of hind femurs and tibias were obtained 
weekly and bone marrow was harvested from hind limbs with osteolytic lesions 
for tumor cell isolation and propagation. CAT scan images were taken of hind 
legs from mice with or without 17β-estradiol pellets to determine bone density 
changes. Cells (control and/or TGFβ1 stimulated) were analyzed for expression 
of ER, TGFβR and phosphorylated Smad2 by Western. Osteolytic lesion area in 
the hind limbs of mice 42 days after inoculation with MCF-7, T47D, and ZR-75-1 
cells were 10.3±0.8 mm^2, 5.4±1.6 mm^2, and 4.1±1.5 mm^2, respectively, 
with MCF-7 osteolytic lesion area significantly exceeding that of T47D and 
ZR-75-1 cells (p < 0.001). Estrogen supplementation increased bone density as 
compared to naïve non-estrogen-supplemented mice. ERα, ERβ, TGFβR1, and 
TGFβR2 protein levels were similar among the three cell lines, and ER expres-
sion remained unchanged in cells isolated from osteolytic lesions and prop-
agated in vitro. Evidence of Smad-mediated TGFβ signaling (TGFβ1-induced 
Smad2 phosphorylation) was demonstrated in MCF-7 cells but not in T47D or 
ZR-75-1 cells. Because TGFβ-mediated Smad signaling has been demonstrated 
to enhance the progression of ER- B-METs, activation of this pathway in ER+ 
MCF-7 cells may contribute to its more prominent ability to form osteolytic 
lesions in vivo. 

Funding: NIH R01 CA174926-01, NIH R03 CA181893-01
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F4. Drug Discovery: Lipidation of Connexin Mimetic Peptides Increas-
es Efficacy in Gap Junction Inhibition 

Cotter ML, Boitano S, Vagner J, Burt JM 
University of Arizona, Tucson, AZ 

The connexin mimetic peptides Gap 26 and Gap27 mimic short, conserved 
sequences in the extracellular loops of connexins (Cxs) and are commonly used 
as reversible inhibitors of gap junction channel intercellular communication 
(GJIC). The inhibitory actions of mimetic peptides and agents targeting connex-
in channels have demonstrated therapeutic benefits, especially with regards 
to wound healing. However, peptidomimetics such as Gap 26 and Gap27 are 
typically used at high concentrations (i.e. 100-200 μM, IC50 ~20-30 μM) to 
achieve block. Therefore, development of more potent inhibitors is critical. We 
hypothesized that lipidation of Cx mimetic peptides could improve their ability 
to localize to the plasma membrane and thus more effectively interfere with 
GJC function. We modified the Gap27 peptide with a C16 lipid tail (hexade-
cyl-NH2; Hdc) to form a novel inhibitor, SRPTEKT-Hdc. To quantitatively assess 
potency and efficacy of SRPTEKT-Hdc, the extent of gap junction-dependent 
propagation of mechanically-induced Ca2+ waves in confluent cultures of both 
Madin-Darby canine kidney epithelial cells expressing Cx43 (MDCK43) and 
rabbit tracheal epithelial cells (RTECs) was monitored. Using this physiological-
ly-relevant system, we conclude that lipidation greatly improves the inhibitory 
action of the peptide, increasing its potency by up to five orders of magnitude 
with an IC50 well into the picomolar range (IC50 = 66.5 pM; 95% CI: 32-140 
pM). Interestingly, inhibition by SRPTEKT-Hdc was found to be only partially re-
versible and to rely on the orientation of the sequence, as the reverse peptide, 
TKETPRS-Hdc, showed no inhibitory effect. In addition, SRPTEKT-Hdc resulted 
in decreased incidence of NBD-MTMA dye coupling in MDCK43 cells, despite 
having no effect on Alexa 350 dye coupling. Western blot analysis showed 
reduced levels of membrane Cx43 but not total Cx43 in MDCK43 cells treated 
with SRPTEKT-Hdc; however, this decrease was not sufficient to explain the ob-
served loss of coupling. Our results demonstrate that the lipidation approach is 
a powerful tool for increasing known Cx-mimetic inhibition of GJC communica-
tion and represents a paradigm for the development of HC, GJC and Cx-specific 
inhibitory drugs. 

Funding: T32 HL7249, R01 HL58732

F5. Short Term High Fat Feeding Alters Expression of Glucoregulatory 
Proteins in Skeletal Muscle of Male Adolescent Rats 

Crawford M, Liss T, Sweazea KL
Arizona State University, Tempe, AZ 

Childhood obesity affects approximately 17% of children and adolescents in 
the United States. Prolonged consumption of energy-dense foods, in addition 
to a sedentary lifestyle, continue to increase the prevalence of overweight and 
obese adolescents. Unfortunately, this trend is accompanied by serious meta-
bolic conditions including, type II diabetes, cardiovascular disease, and skeletal 
muscle atrophy. Skeletal muscle, the most abundant tissue in the human body, 
is responsible for insulin-mediated glucose uptake and many of the metabolic 
abnormalities associated with obesity. While it is known that a high-fat diet 
(HFD) can impair insulin signaling, endothelium-dependent vasodilation and 
increase the risk of oxidative stress, less is known about the effects of a short-
term HFD on skeletal muscle of adolescents. We hypothesized that short-term 
high fat intake by adolescent rats would promote similar pathologies observed 
with chronic poor nutrition in adults. To examine this, six-week-old male 
Sprague-Dawley rats were fed either a standard rodent chow diet (18.9% pro-
tein, 57.33% carbohydrates) or a HFD (20% protein, 20% carbohydrates [6.8% 
sucrose], 60% fat) for 6 weeks. Blood samples were collected then animals were 
euthanized (sodium pentobarbital; 200 mg/kg, i.p.) and pectoralis major mus-
cles were extracted for analyses. Consistent with the development of obesity 

and type II diabetes, HFD rats had significantly lower plasma α-amylase (24.7% 
decrease; p=0.007). However, Oil Red-O and triglyceride assays showed no 
significant increase in muscle lipids (p>0.05). Preliminary data also suggests no 
significant increase in expression of the inflammatory protein iNOS (p=0.406). 
In contrast, there was a tendency towards increased expression of the alpha 
subunit of the insulin receptor (180.9%, p=0.076) as well as the insulin-re-
sponsive (GLUT-4; 83.9%, p=0.093) and insulin-independent (GLUT-1; 89.9%, 
p=0.103) glucose transporters. The increased expression of these latter proteins 
likely reflect early compensation for the HFD. Further studies will confirm these 
findings and examine the effects of a short-term HFD on the progression of 
inflammation, macrophage invasion and the impairment of insulin signaling 
intermediates in skeletal muscle of adolescent rats. 

The project was partially funded by Barret the Honors College, ASU

F6. Preliminary Examination of Changes in Intestinal Microbiota 
Induced by High Fat Feeding in Male Adolescent Rats 

Crawford M, Whisner C, Sweazea KL 
Arizona State University, Tempe, AZ 

The gut microbiome has a significant physiological impact in both health and 
disease. In a healthy individual, microbes influence metabolism, offer protec-
tion against pathogens, and train the immune system. The dominant bacterial 
phyla in the human digestive system are gram-positive Firmicutes and Actino-
bacteria as well as gram-negative Bacteroidetes. Recent metagenomic studies 
show that obesity is associated with reduced Firmicutes and Bacteroidetes 
while an increase in Actinobacteria is observed. Additionally, the gut microbi-
ome is implicated in the regulation of host metabolic processes, which include 
producing the short-chain fatty acids (SCFA), butyrate, acetate, and propionate. 
However, previous research has shown that prolonged consumption of a West-
ernized diet can drastically alter gut microbiota and increase the risk of obesity 
and other metabolic diseases in adults. Although it is known that energy dense 
foods can alter microbial diversity, less is known about the physiological effects 
of diet-induced changes in the gut microbiome on cardiovascular disease risk 
in adolescents. Six-week-old periadolescent male Sprague-Dawley rats were 
divided into two groups (n=6 each) and fed either a standard rodent chow 
(18.9% protein, 57.33% carbohydrates, 5% fat) or a high-fat diet (HFD) (20% 
protein, 20% carbohydrates [6.8% sucrose], 60% fat) for 6 weeks. Following the 
diets, fecal pellets were collected and sequenced at the Microbiome Analysis 
Lab at Arizona State University. Although not significant, the preliminary fecal 
taxonomy analyses suggest changes in the relative abundance of Firmicutes 
(Chow: 86.3±4.6%; HFD: 80.8±5.0%),  Bacteroidetes (Chow: 5.6±2.4%; HFD: 
15.0±4.9%), and Actinobacteria (Chow: 0.42±0.17%; HFD: 1.62±0.72%) follow-
ing the HFD protocol. These preliminary data were limited by the availability of 
fecal samples only at the post-intervention period but serve as a basis for future 
examination of the effects of a novel fiber treatment on SCFA production, in-
flammation and cardiovascular disease markers in adolescent rats throughout a 
more prolonged HFD protocol (10 weeks). Understanding how the gut microbi-
ome is altered with poor nutrition may elucidate potential treatment strategies 
for adolescent overweight and obesity as well as prevention of cardiovascular 
disease. 

Sigma Xi: Grants-in-Aid Research Program

F7. Amacrine cell counts of the retina in early diabetes 

Cruz LA, Eggers ED
University of Arizona, Tucson, AZ 

Diabetes causes losses in vision and retinal activity long before the onset of dia-
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betic retinopathy. The Eggers Lab has seen a decrease in the inhibitory currents 
in the diabetic retina. The purpose of this study is to determine if the number of 
glycinergic and GABAergic (inhibitory neurotransmitters) amacrine cells change 
in the diabetic state. Wild-type C57BL/6 were injected with Streptozotocin (STZ) 
(75mg/kg) in a citrate buffer or buffer alone (control) on three subsequent days 
to induce experimental hyperglycemia. Urine and fasting blood glucose were 
monitored to confirm the induction of diabetes (blood glucose > 200mg/dL) 
or normoglycemia. After 6 weeks of diabetes, the retinas of the experimental 
animals were dissected out of the animal whole, fixed with paraformaldehyde 
and labeled in the whole mount configuration. Immunohistochemistry was 
performed on the retinas to quantify the GABAergic and glycinergic amacrine 
cells. They were labeled with antibodies against GAD65 and GAD67 (GABA 
producing enzymes) and GlyT1 (glycine transporter) respectively. Retinal nuclei 
were stained with TO-PRO-3. The stained retinas were imaged with the use of 
confocal microscopy at 40x magnification. Labeled neurons in the retinas were 
counted using ImageJ and analyzed for changes in glycinergic and GABAer-
gic amacrine cell numbers. No significant changes in the retinal cell numbers 
were seen in any of the amacrine cell counts between the diabetic and control 
groups.  This shows that in early diabetes the glycinergic and GABAergic amac-
rine cell numbers are unaffected with respect to cell numbers. 

National Eye Institute NIH HHS

F8. Inspiratory muscle strength training and blood pressure regula-
tion in healthy young adults 

DeLucia CM, DeAsis RG, Bailey EF 
University of Arizona, Tucson, AZ 

Previously, we demonstrated that inspiratory muscle strength training (IMST) 
lowers resting blood pressure in healthy, college-aged adults (Vranish and 
Bailey 2015) and individuals diagnosed with obstructive sleep apnea (Vranish 
and Bailey 2016). However, the mechanism underlying the IMST-related decline 
in blood pressure is poorly understood. Here, we explore the potential for IMST 
to modulate cardiovascular parameters in healthy young (19.9±0.3 years) adults 
(13 men, 12 women).  Subjects were randomly assigned to IMST (n=12; 75% 
maximal inspiratory pressure) or sham training (n=13; 15% maximal inspiratory 
pressure) groups and underwent 6 weeks of training (30 breaths/day, 5 days/
week). We performed pre- and post- training assessments of blood pressure, 
cardiac output, heart rate, baroreflex sensitivity, maximal inspiratory pressure 
as well as a questionnaire of physical symptoms. In a subset of individuals 
(n=4), we recorded muscle sympathetic nerve activity (MSNA) at the peroneal 
nerve.  At week 6, subjects performing IMST exhibited declines in systolic 
and diastolic blood pressures (p < 0.025) whereas blood pressure in the sham 
trained subjects was unchanged.  Although IMST trained subjects reported 
significantly lower physical symptom scores pre- vs post- training (12.5±2.5 
vs 7.2±2.8, p=0.025) relative to sham trained individuals (8.2±2.8 vs 4.3±1.6, 
p=0.135) there was no effect of training on cardiac output (p=0.722), heart 
rate (p=0.795), or baroreflex sensitivity (p=0.776) for either group. Importantly, 
IMST trained subjects (n=2) exhibited lower MSNA at week 6 relative to week 
1 (25.0±6.0 bursts/min vs 18.5±2.50 bursts/min), with no change in MSNA 
(23.5±10.5 bursts/min vs 23.0±10.0 bursts/min) in the sham trained subjects 
(n=2) .  In conclusion, IMST-related reductions in blood pressure in healthy 
adults after 6 weeks training are not the result of changes in cardiac output, 
heart rate, or in baroreflex sensitivity. Rather, preliminary findings from MSNA 
experiments point to lowered sympathetic outflow that mediates a lowering of 
vascular resistance. 

Start-up monies (Department of Physiology, University of Arizona) awarded to E. 
Fiona Bailey

F9. Retinal dopaminergic signaling remains intact after 6 weeks of 
diabetes

Flood MD, Wellington A, Eggers ED
University of Arizona, Tucson, AZ 

Diabetic retinopathy (DR) is a leading cause of blindness in the developed 
world. Studies have shown that deficits in night vision are present early on in 
diabetes, which implies a dysfunction in the rod pathway. Dopamine is involved 
in light adaptation, and several studies have also found a deficit in total retinal 
dopamine content and dopaminergic amacrine cell number after diabetes 
onset. This suggests that a disruption in the dopaminergic system underlies the 
signaling changes we see in the diabetic retina. Here we examined the effects 
of dopamine Type 1 Receptor (D1R) activation on inhibition to rod bipolar cells 
in a mouse model of diabetes, and quantified total dopaminergic amacrine 
cell number, in order to determine whether or not the dopaminergic signaling 
pathway is compromised. Diabetes was induced in C57BL/6J mice at 5 weeks of 
age by i.p. injections of streptozotocin (STZ, 75 mg/kg.) Diabetes was confirmed 
by blood glucose levels > 200 mg/dL. Six weeks post injections, whole-cell 
voltage clamp recordings of light-evoked (L) and spontaneous (s) inhibitory 
post synaptic currents (IPSCs) were made from rod bipolar cells (RBCs) by 
holding at 0 mV, the reversal potential for Cl– ions. D1R activation was achieved 
with the selective agonist SKF-38393 (20 µM). Light responses were elicited at 
multiple intensities by a 30ms full field LED stimulus (λ = 525 nm). The peak, 
charge transfer (Q), rise time and 37% decay time (D37) were measured for all 
evoked responses. Amplitude, frequency and decay constant were measured 
for sIPSCs. Dopaminergic amacrine cells were identified by staining for tyrosine 
hydroxylase (TH). Cell number, soma size and mean intensity were measured in 
ImageJ and analyzed by one way ANOVA. All light response data was analyzed 
by 2-way repeated measures ANOVA. sIPSC data was analyzed by paired t-tests. 
We found that in STZ treated mice, SKF treatment significantly reduced L-IPSC 
Q and peak (n=7 cells, p< 0.05) with no significant changes in response rise 
time or D37. These changes were not significantly different than those seen in 
saline-injected mice (cells = 4 control, 7 STZ, p > 0.05). In both saline and STZ 
groups, sIPSCs showed significant decreases in frequency (p < 0.05) but no 
significant differences in amplitude or decay constant. No significant differ-
ences were found in dopaminergic amacrine cell number, soma size or mean 
intensity between STZ and control animals. Our data suggests that at 6 weeks 
of diabetes, there is no significant impairment of the dopaminergic signaling 
system vis-à-vis RBCs, and no significant change in the number or viability of 
dopaminergic amacrine cells. 

NIH Grant EY026027-01, NIH Cardiovascular Training Grant 2T32HL749-36A1

F10. Optimal muscle length is the same for twitch and tetanic con-
tractions in muscles from mdm mice: a role for titin in isometric force 
production? 

Hessel AL, Nishikawa KC
Northern Arizona University, Flagstaff, AZ 

The muscular dystrophy with myositis (mdm) mutation in mouse is a sponta-
neous deletion in the I-band portion of the titin gene. I-band titin is elastic and 
connects myosin to the Z-disk. Mechanical tests of mdm muscles and myofibrils 
during stretch demonstrate that residual force enhancement is reduced, 
suggesting a critical role for titin during eccentric contraction. From this line 
of research, a new mechanism of muscle contraction, the winding filament 
hypothesis (WFH), was proposed. The WFH adds a role for titin into the sliding 
filament theory and predicts that during muscle activation, titin binds to and 
winds upon the thin filaments. The hypothesis suggests that titin stiffness is in-
creased both by titin winding due to cross bridge rotation of the thin filaments 
and by external forces that stretch the sarcomere. It remains unclear why mdm 
muscles exhibit reduced isometric stress. We used twitch and tetanic contrac-
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tions in wildtype and mdm muscles to characterize the length dependence 
of isometric force production. Results show that decreased isometric stress in 
mdm is muscle-specific, and that mdm muscles produce maximum force at 
the same length during twitch and tetanic stimulation. In contrast, it is well 
documented that maximum tetanic stress is produced at a shorter muscle 
length than maximal twitch stress in wild-type muscles. Under the WFH, the 
twitch contraction would lead to titin binding but not allow time for complete 
winding, and thus would produce a compliant titin compared to a tetanic con-
traction. The longer optimal length for twitch suggests a that titin stiffness may 
contribute to active force production. However, if mdm titin fails to bind to thin 
filaments, then titin stiffness should be similar and both contractions would 
thus have similar optimal lengths. 

NSF IOS 1456868, W.M. Keck Foundation, ARCS Foundation

F11. A phosphotyrosine mimetic at position 332 in the carboxyl-ter-
minus ablates connexin 37 gap junction function and its anti-prolifer-
ative properties

Jacobsen NL, Burt JM
University of Arizona, Tucson, AZ

Increased number of collaterals in the pial circulation and improved recovery 
of hindlimb perfusion following surgically induced ischemia in connexin 37 
knockout (Cx37-/-) mice compared to wildtype (WT) mice suggests vascular 
growth processes (vasculogenesis, arteriogenesis, angiogenesis) are regulat-
ed by Cx37. Although the available data implicate Cx37 in the regulation of 
vascular growth and remodeling, its growth suppression mechanism remains 
unclear. Cx37 is a known phosphoprotein with several predicted high probabil-
ity (>90%) phosphorylation sites targeted by growth factor activated kinases 
located in its intracellular carboxyl-terminus (CT). Expression of a CT truncated 
form of Cx37 (and therefore lacking most putative phosphorylation sites) does 
not limit rat insulinoma (Rin) cell proliferation; in contrast, expression of Cx37-
WT profoundly slows proliferation increasing the doubling time by 7 days, an 
effect which also requires channel functionality. These and other data suggest 
growth factor activated signaling cascades and Cx37 serine phosphorylation 
are necessary for Cx37-mediated cell cycle progression. However, Cx37 tyrosine 
phosphorylation has not been explored for its impact on proliferation or chan-
nel function. A likely critical residue is tyrosine 332, as it is the only tyrosine in 
Cx37 with >90% predicted probability of phosphorylation. To study phosphoty-
rosine-dependent regulation of Cx37-mediated growth suppression and chan-
nel function, point mutations were made at Y332 to mimic dephosphorylated 
(phenylalanine) or phosphorylated (aspartate) states and expressed in Rin cells. 
Cx37-Y332F limits proliferation similar to Cx37-WT, whereas expression of Cx37-
Y332D eliminates the anti-proliferative properties of Cx37. Cx37-Y332F forms 
functional gap junction channels, but there is no evidence of coupling between 
cells expressing Cx37-Y332D, indicating that channel function is necessary for 
Cx37-mediated growth suppression. Despite the lack of functional gap junction 
channels, cells expressing Cx37-Y332D have active hemichannels suggesting 
hemichannel function is not sufficient for Cx37 to suppress Rin cell prolifera-
tion. Together, these data suggest that Cx37 tyrosine phosphorylation regulates 
cell proliferative phenotypes and gap junction channel functionality. 

AHA Predoctoral Fellowship

F12. Pathogenic Role of Notch Signaling in the Development of Pul-
monary Hypertension 

Kedzior M, Song S, Cordery A,  Babicheva A, Yuan JX-J
University of Arizona, Tucson, AZ 

Pulmonary arterial hypertension (PAH) is a rare and fatal disease characterized 
by sustained and progressive elevation of pulmonary vascular resistance (PVR) 
and mean pulmonary artery pressure (PAP). PAH is a result of pathological 
changes related to vasoconstriction, vascular remodeling and inflammation, 
leading to right ventricle hypertrophy and heart failure. Notch signaling is 
involved in pulmonary artery smooth muscle cell (PASMC) proliferation and 
differentiation, more specifically, the Notch 3 receptor has recently been 
shown to promote the development of PAH. Ligand binding of Notch receptors 
(Notch1-4) results in several proteolytic events that lead to the release of Notch 
receptor intracellular domain (NICD). NICD then translocates into the nucleus 
and functions as a transcriptional regulator associate with transcription factor 
RBPj to activate Notch target gene. Our previous studies have shown that 
short term activation of Notch signaling enhances store-operated Ca2+ entry 
(SOCE) in human pulmonary artery smooth muscle cells (PASMCs), which is an 
important mechanism that contributes to PASMCs contraction and prolifera-
tion. Hypoxia-mediated activation of Notch signaling functionally activates and 
transcriptionally upregulates the TRPC6 channel, which is associated with the 
development of pulmonary vascular remodeling in PAH. Endothelial-to-mesen-
chymal transition (EndMT) is a newly proposed mechanism of PAH where the 
pulmonary artery endothelial cells (PAECs) gain mesenchymal characteristics 
leading to the loss of endothelial markers and the conversion into myofibro-
blasts. Notch signaling has been shown to play a role in the promotion of End-
MT in pulmonary vascular endothelial cells and contributes to the development 
of vascular remodeling. Taken together, the activation of Notch signaling is an 
important pathological mechanism in the development of PAH. 

Interdisciplinary Training in Cardiovascular Research, 4T32HL007249-40, University 
of Arizona, August 2016 – August 2017 
R01 HL115014, University of Arizona; R01 HL066012 , University of Arizona

F13. Genetic variants and the splice factor hnRNPA1 regulate Integrin 
β4 mRNA splicing 

Kelly GT, Mascarenhas JB, Weston KP, Cress AE, Garcia JG, Wang T
University of Arizona, Tucson, AZ 

Integrin β4 (ITGB4) is an important transmembrane receptor protein involved in 
cellular signaling, cell-matrix communication, and endothelial barrier function. 
Implications for this protein have been shown in ventilator-induced lung injury 
(VILI), a clinical syndrome in the intensive care unit. Simvastatin, a potential 
therapeutic for VILI as well as acute respiratory distress syndrome (ARDS), 
has been shown to upregulate ITGB4 for its protective effects. Multiple splice 
variants of ITGB4 are expressed, including the E variant which lacks most of its 
cytoplasmic domain. Our recent findings suggest that ITGB4E is the key protec-
tive splicing variant against VILI. However, regulation of ITGB4 splicing during 
VILI is unknown. We found that 18% mechanical stretch, which models the 
high tidal volume ventilation experienced during VILI, upregulates the E variant 
compared to other variants. In addition, the splice factor hnRNPA1 (which is 
found as two isoforms: a and b), is upregulated during 18% mechanical stretch. 
On closer inspection, a potential binding site for hnRNPA1 was found in intron 
21-22 of ITGB4, which is the location of the splice site used to produce the 
E variant. Using a minigene model of this site, we found that the hnRNPA1a 
isoform, but not the hnRNPA1b isoform, contributes to ITGB4 splicing. We also 
looked at the effect of genetics on splice variant expression. Using a Bayesian 
splice sensor, computational screening predicted seven SNPs near intron 21-22 
that would alter splicing. Two of these SNPs were selected and validated for 
functional analysis using a minigene model. These findings provide a mecha-
nistic explanation for ITGB4 variant expression regulation and its involvement 
in VILI. 

National Institutes of Health grants T32HL007249, R01HL096887, and 
P01HL058064
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F14. Drug Screening and Therapy Development Using Engineered 
Heart Tissues

Keschrumrus VP, Lee CJ, Galaz MA, Granzier HL
University of Arizona, Tucson, AZ 

Engineered heart tissues (EHTs) are three-dimensional, fibrin-based heart 
muscle constructs generated for a 24-well format. They are capable of gener-
ating advanced in vitro disease models for studying biological cues involved in 
cardiovascular disease. These constructs allow for high throughput screening of 
drugs and therapies in a fully enclosed and automated environment. They can 
be made from a variety of cell sources including primary cell lines and human 
induced pluripotent stem cells. When combined with clustered regularly 
interspaced short palindromic repeats (CRISPR/Cas9) technology, EHTs have the 
capacity to reproduce known pathological mutations and validate patient-spe-
cific therapies. Isoprenaline, a β-adrenoreceptor agonist, was administered to 
EHTs to observe their response over time at increasing concentrations. Using a 
custom-built analysis system, we collected data on beats per minute, contrac-
tion velocity, relaxation velocity, average force produced, contraction time, and 
relaxation time. The results prove that EHTs have the capacity for preclinical 
applications and can potentially reduce the labor and costs associated with 
animal models and drug development. 

NIH T32 Cardiovascular Biomedical Engineering Training Grant 
NIH R01 HL062881 Function of giant sarcomere matrix proteins in muscle. 
NIH R01HL115988 Titin-based adaptations in cardiac function. 
NIH 1R01HL124007 (MPI) Effect of hypertension on cardiac function.

F15. Infusion of amino acids increases complex I ATP production in 
isolated mitochondria from human skeletal muscle 

1,2Kras KA, 1,2Willis WT,  1,2Hoffman NAR, 2Tran L, 2Roust L, 1,2Katsanos CS 
1Arizona State University, Tempe, AZ
2Mayo Clinic in Arizona, Scottsdale, AZ

Mitochondria (MITO), the main energy producer in skeletal muscle (SM), are 
arranged in a reticulum that extends from subsarcolemmal regions (SS MITO) to the 
intermyofibrillar region (IMF MITO). Previous studies of MITO adaptive responses 
to metabolic stimuli, such as exercise training, have indicated that SS MITO possess 
a greater degree of plasticity. The purpose of this study was to assess whether a 
4-hour amino acid (AA) infusion in humans (245 mg/kg Fat Free Mass/h) would 
influence MITO maximum ATP production rate (MAPR), and with the expectation 
that changes would be more likely observed in SS MITO. SM biopsy samples were 
obtained from vastus lateralis before and immediately after AA infusion from 16 
sedentary subjects (male = 8, females = 8; age = 37±2.3 years; BMI = 28.2±0.6 kg/
m2; Body fat = 28.7±0.9 %). SS MITO and IMF MITO were isolated using standard 
procedures. MAPR was polarographically assayed by measuring maximal O2 
consumption (state 3 respiration rate) multiplied by the calculated ADP/O ratio. 
Oxidative phosphorylation (OXPHOS) was assessed using Malate+Pyruvate+Glu-
tamate (NAD-linked substrates; complex I) and Succinate (complex II). Thus, the 
study employed a 2x2 design (SS x IMF and Complex I x Complex II). AA infusion in-
creased SS Complex I MAPR by 16% (p<0.05), whether expressed per mg of protein 
(444±37 vs. 517±42; nmol ATP/min/mg protein) or per unit citrate synthase (CS) 
(623±47 vs. 721±48; nmol ATP/min/U CS). In contrast, AA infusion did not affect SS 
MITO Complex II MAPR, and neither did it change MAPR in IMF MITO regardless of 
substrate. These results are consistent with the concept that, when compared to 
IMF MITO, SS MITO exhibit greater plasticity in response to metabolic stimuli. We 
conclude that amino acid availability may positively influence the capacity of SS 
MITO to generate ATP from NAD-linked enzymes, the primary pathway by which 
physiological fuels are oxidized. 

This study is funded by the National Institute of Diabetes and Digestive and Kidney 
Diseases (5R01DK094062)

F16. Tissue-specific curcuminoid deglucuronidation for the treatment 
of metastatic breast cancer bone lesions 

1Kunihiro AG, 1Frye JB, 2Luis PB, 2Schneider C, 1Funk JL
1University of Arizona, Tucson, AZ
2Vanderbilt University, Nashville, TN 

The purpose of this study was to determine if the main circulating metabolite 
of curcumin (CURC), curcumin-glucuronide (G-CURC), acts as a bone-target-
ed pro-drug that is deconjugated (activated) in the bone microenvironment 
adjacent to metastatic breast cancer (BMETs) cells, whose osteolytic activity is 
inhibited by curcumin. Endogenous expression of β-glucuronidase (GUSB), an 
enzyme that deconjugates compounds in mice and humans, was localized by 
IHC staining in paraffin-embedded sections of decalcified, BMET-containing 
hind limbs of nude mice inoculated, via intracardiac injection, with bone-tropic 
human MDA-MB-231 (MDA) cells. G-CURC and CURC levels were quantified by 
LC-MS in plasma and bone marrow isolated from curcuminoid-treated female 
nude mice. Enzymatic glucuronide deconjugation activity of bone marrow 
lysates were determined by colorimetric assay. Effects of G-CURC vs. CURC on 
TGFβ-stimulated osteolytic PTHrP secretion by bone-tropic MDA cells was de-
termined by immunoradiometric assay. A naturally-occurring, turmeric-derived 
curcuminoid mixture or pure CURC, both inhibited TGFβ-stimulated PTHrP 
secretion from MDA cells, a critical osteolytic pathway mediating bone metas-
tases progression in the MDA human xenograft model of BMETs. In contrast, 
G-CURC did not alter in vitro TGFβ-stimulated PTHrP secretion, consistent with 
its postulated status as a biologically inactive “pro-drug”.  As anticipated, the 
majority of circulating curcumin in mice treated with curcuminoids was conju-
gated G-CURC (91%). In contrast, the majority of curcumin in the bone marrow 
(56%) was unconjugated free (aglycone) curcumin (p <0.01). IHC staining of 
MDA tumor-bearing hind limbs of nude mice demonstrated expression of 
GUSB by bone marrow cells, but not by tumor cells. Consistent with IHC, bone 
marrow from female nude mice displayed significantly higher (30-fold) decon-
jugation enzyme activity compared to MDA cells (p < 0.01). Female C3H/HeJ 
mice, which possess a partial loss-of-function mutation in the GUSB gene, had 
significantly decreased (66% lower) deconjugation enzyme activity compared 
to female C57BL/6 (p < 0.001) or nude (p < 0.01) mice. In addition, treatment 
with the β-glucuronidase inhibitor, saccharolactone, decreased deconjuga-
tion enzyme activity in marrow lysates from female nude mice. These results 
suggest that the conjugated, primary circulating form of curcuminoids, in the 
setting of BMETs, may act as a pro-drug, becoming enzymatically activated 
within the tumor-bone microenvironment by GUSB-expressing hematopoietic 
bone marrow cells, to limit the progression of osteolytic lesion formation in a 
murine model of BMETs. 

NIH (R01CA174926-01, R01AT006896, R03CA159382)

F17. Utilizing mouse models to study nebulin’s function in skeletal 
muscle

Li FW, Buck D, Kolb J, Slater R, Methawasin M, Smith JE, Granzier HL
University of Arizona, Tucson, AZ 

Our goal is to understand how the sarcomeric protein nebulin contributes 
to muscle structure and function. To accomplish our goals, we’ve developed 
several different mouse models with alterations to nebulin that either mimic 
disease states (phenotypes similar to nemaline myopathy) or to subtly alter 
the protein in order to answer specific questions about its function. Initially 
our studies were done with our conditional nebulin knockout (Neb cKO). In 
this study, we created a nebulin knockout mouse that survived into adulthood 
with extremely low levels of nebulin, something that was impossible in prior 
knockout models. Because of this we were able to characterize how deficits in 
the muscles were retained throughout the mouse’s lifespan and how the myo-
cytes compensated for the changes in muscle fiber size and type distribution. 



21

Friday, October 21

Abstracts (alphabetical by lead author)

We were also able to compare force generation, structural abnormalities and 
cross-bridge cycling kinetics through the use of whole muscle, fiber bundle, 
and single fiber analysis respectively. To address the hypothesis that nebulin 
played a similar filament regulatory role in cardiac muscle as it does in skeletal 
muscle, we studied a model lacking nebulin in cardiac tissue. While that study 
did not reveal any significant role of the protein in cardiac tissue, we were able 
to successfully determine that mRNA detected in previous studies did not 
translate into a clear protein presence or function. More recently we have been 
focusing our efforts on therapeutic testing with our Neb cKO model as well as 
clarifying roles described in initial studies of the protein. One particular project 
focuses on the contribution of the C-terminus to sarcomeric structure and func-
tion. In this model, we removed nebulin’s C-terminus and found that we were 
able to replicate disease phenotypes without completely removing the protein. 
We have also determined that this region of the protein, normally embedded 
within the Z-disc, is necessary for proper filament alignment in the sarcomeres 
and its loss results in changes in growth pathways that may contribute to the 
phenotypes seen. From our studies in nebulin, we’ve managed to create a new 
model for disease testing, clarify conflicting hypotheses, as well as begin to 
understand precisely how nebulin functions within the Z-disc. 

Funding: NIAMS

F18. Persufflation during Organ Preservation Improves Viability and 
Function of Porcine Kidneys Relative to Static Cold Storage 

Min CM, Pandey A, Steyn LV, Harland R, Galons JP, Papas KK 
University of Arizona, Tucson, AZ 

There is currently a vast discrepancy between organ need and organ availability. 
Due to this limited organ supply, the number of transplants using organs from 
expanded criteria such as organs from donors after cardiac death and organs 
exposed to prolonged ischemia time have increased. Current organ characteriza-
tion methods are limited to biopsies, visual assessments and vascular resistance 
measurements which do not necessarily correlate with graft outcome. The use 
of potentially compromised, poorer quality organs demands a more robust and 
sophisticated method of storage and quality assessment prior to transplantation. 
In order to develop a novel, noninvasive method of assessment of organ quality 
for transplantation, we studied the effects of supplementing porcine kidneys with 
exogenous, electrochemically generated gaseous oxygen with a persufflator for 
improved preservation. A donation after cardiac death model was used to study 
effects of persufflating organs. One kidney from each pig was persufflated (PSF) 
and the other was used as static cold storage (SCS) control. Kidneys from both 
groups were stored at 4oC in SPS-1 preservation solution for 24 hours in their 
respective conditions. Dynamic contrast enhanced imaging with magnetic reso-
nance was performed with gadolinium (Gd)-perfusion in a cold perfusion system. 
Image sequences were acquired to calculate glomerular filtration rate (GFR) using 
a two-compartment model. Whole organ oxygen consumption rate (WOOCR) was 
measured under hypothermic perfusion using fiber optic oxygen sensors, and the 
effluent from the venous outlet was collected for lactate measurements. Biopsies 
were taken for histology and RNA sequencing. GFR measurements revealed that 
the persufflated kidneys have a significantly higher rate of 41.75 ± 8.98 ml/min 
while the static cold storage kidneys averaged at 24.5 ± 9.32 ml/min (n=4). WOOCR 
data for cold storage kidneys were 132.01 ± 21.77 nmol/min*g and the persufflated 
counterparts were significantly higher at 182.28 ± 33.02 nmol/min*g (n=7), which 
correlates to higher viability. Histological analysis of the Pimonidazole stained renal 
biopsies show darker staining of the hypoxia marker in the cold storage control 
when compared to the persufflated kidneys. Providing oxygen to the organ after 
ischemic stress can improve viability and function when compared to its static cold 
storage counterpart. The current studies are ongoing and aim to further investigate 
the effects of oxygen supplementation during organ preservation and an effective 
combination of organ quality assessments.

Giner STTR Phase 1

F19. Heat production vs. heat loss during cold stress in mdm mice 

Miyano CM, Buck CL, Nishikawa KC
Northern Arizona University, Flagstaff, AZ 

Homeothermic animals strive to maintain core body temperature across vary-
ing ambient temperatures. Studies have demonstrated that mice with the mus-
cular dystrophy with myositis (mdm) mutation shiver at a lower than expected 
frequency, are heterothermic, and have reduced active muscle stiffness in vivo 
compared to wildtype mice. Mdm mice are characterized by a deletion in the 
N2A region of titin that results in a lower body mass, stiffer gait, and reduced 
lifespan. The underlying defect that leads to a lower shivering frequency is not 
known but could be caused by muscle properties. The titin protein is known to 
behave like a spring and contribute to passive muscle stiffness. Recent studies 
have shown that titin contributes to active muscle stiffness as well. Shivering 
thermogenesis can be related to simple harmonic motion, where k is the spring 
constant, which would be muscle stiffness in this model. This impairment in 
heat production could be due to the N2A deletion in the titin protein, leading 
to a more compliant spring and a lower shivering frequency as explained by 
simple harmonic motion. The purpose of this study was to evaluate potential 
causes for the inability of mdm mice to maintain homeothermy during cold 
stress. We hypothesize that the inability of mdm mice to thermoregulate 
properly is due primarily to an impairment in heat production (e.g. shivering 
thermogenesis), and not by an increase in heat loss (e.g. decreased insulation 
quality). Metabolic rate was measured using indirect calorimetry via a con-
tinuous pull-method respirometer in a mouse cage. This set-up was put in an 
incubator while temperature was stepped down over the course of 24 hours to 
induce cold stress. Results are expected to show an increase in metabolic rate 
to compensate for the lower shivering frequency. This study has the potential 
to demonstrate a role for titin in shivering thermogenesis. 

Our funding sources include NSF IOS-1025806, NSF IOS 0742483 and NSF IIP 
1237878.

F20. Validity of maximal heart rate prediction equations after stroke
 
1Ojameruaye O, 2Holzapfel SD, 1Bosch PR
1Northern Arizona University, Flagstaff, AZ
2Arizona State University, Phoenix, AZ

The purpose of this study was to assess the validity of existing maximal heart 
rate (HRmax) prediction equations in adults with chronic stroke impairments, 
some of whom were on beta blockers (BB). Nine medically stable adults with 
impaired walking at least six months post-stroke participated in a 10 week high 
intensity interval training (HIIT) program. Heart rate was monitored with an 
ECG and compared pre- and post-test to an age predicted maximal heart rate 
equation (208-0.7 x age) or an alternate equation (164-0.72 x age) for patients 
on BB. Paired sample t-test was used to compare pre- and post-test maximal 
heart rate achieved, and to compare these to age-predicted maximal heart 
rate. Intraclass Correlations Coefficients (ICC) and mean absolute percent error 
(MAPE) between achieved maximal heart rate and predicted maximal heart 
rate values were computed to assess the validity of the prediction equations. 
Pre- (121 ± 19 bpm) and post-test maximal heart rate (139 ± 25 bpm) differed 
significantly (p =.03). Pre-test and age-predicted maximal heart rate (137 ± 29 
bpm) were not statistically different, and produced an ICC of 0.64 (p = 0.09; 
95% confidence interval (CI) [-0.60, 0.92]) and a MAPE of 16.5 ± 22.8. Post-test 
HRmax and age-predicted HRmax did not differ significantly, but produced an 
ICC of 0.89 (p < 0.01; 95% CI [0.51, 0.98]) and a MAPE of 9.8 ± 6.0. As predict-
ed,the participants had a higher post-test HRmax, suggesting the ability to 
more closely approach their true maximal heart rate following a HIIT program. 
Furthermore, pre- nor post-test HRmax values differed from values derived 
from HRmax equations. However, the excellent ICC and low MAPE scores at 
post-test suggest these equations may more reliably predict HRmax values for 
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adults with stroke-induced walking impairments after treadmill training. The 
pre-test ICC is considered fair and the 95% CI crosses 0. The pre-test MAPE value 
was higher than the post-test value and it is likely that the difference between 
achieved HRmax at pre-test and age-predicted HRmax would be significant 
with a larger sample size. 

Northern Arizona University’s Pilot Grants Program 
Graduate and Professional Student Association at Arizona State University 
National Institute Of General Medical Sciences of the National Institutes of Health 
under linked Award Numbers RL5GM118969, TL4GM118971, and UL1GM118970.

F21. Impact of High Intensity Interval Training on Doxorubicin-In-
duced Cardiotoxicity in Female Sprague Dawley Rats 

1Perez O, 1Khokhar B, 1Abidali H, 2D’Lugos AC, 3Carroll CC, 1Gonzales RJ, 
2Sweazea KL, 2Dickinson JM, 2Angadi DS, 1Hale TM 
1University of Arizona, College of Medicine – Phoenix 
2Arizona State University, Tempe, AZ
3Midwestern University, Glendale, AZ 

Doxorubicin (DOX) is a highly effective chemotherapeutic agent that has been 
shown to improve breast cancer survival. Unfortunately, DOX also induces 
severe dose-dependent cardiotoxicity that will progressively lead to cardiac 
dysfunction. As a result, there is an increased incidence of cardiovascular 
morbidity and mortality among breast cancer survivors. DOX-mediated cardio-
toxicity results, in part, from increased oxidative stress leading to cardiomyo-
cyte apoptosis. Exercise has been shown to increase antioxidant systems that 
may be effective in offsetting DOX-induced cardiotoxicity. The present study 
investigated whether exercise pre-conditioning with high-intensity interval 
training (HIIT) protected against DOX-induced cardiomyocyte apoptosis. Ova-
riectomized female Sprague Dawley rats were divided into 4 treatment groups: 
sedentary-vehicle, sedentary-DOX, exercise-vehicle, and exercise-DOX. DOX 
(4mg/kg) or vehicle (saline) was administered intraperitoneally bi-weekly for 
a total of 3 injections (cumulative dose 12mg/kg). Rats in the exercise groups 
underwent HIIT (85-95 %VO2peak; 4×4 min bouts) on a treadmill for 5 days 
per week starting 1 week prior to the first injection and continued throughout 
study duration. Animals were euthanized 5 days following the last injection. At 
sacrifice, a section of left ventricle was immersion-fixed overnight and paraf-
fin-embedded following routine histological preparation. Remaining tissue was 
snap-frozen in liquid nitrogen and stored at -80C for further analysis. Apoptosis 
was evaluated using immunoblotting, terminal deoxynucleotidyl transferase 
dUTP nick end labeling (TUNEL), and immunohistochemistry. Exercise was 
found to be effective in reducing DOX-induced mortality. DOX significantly 
reduced left ventricle to tibial weight in both sedentary and exercised rats. The 
anti-apoptotic protein Bcl-2 was found to be similarly expressed across treat-
ment groups. The expression of pro-apoptotic proteins cleaved caspase-3 and 
-9, and Bax was not changed by DOX treatment. Moreover, histological analysis 
did not reveal detectable levels of TUNEL labeling in response to DOX, nor was 
there a significant change in cleaved caspase-3 labeling. The present findings 
reveal that although DOX treatment resulted in a significant reduction in cardi-
ac mass, at the time of sacrifice there was no evidence of ongoing apoptosis. In 
conclusion, exercise protected against mortality, but did not preserve cardiac 
mass. Given that apoptosis has been previously reported to mediate DOX-in-
duced cardiotoxicity, it may be that apoptotic processes are acutely resolved 
within 5 days of the final DOX injection. Future studies will employ a time 
course analysis to determine the timing of the apoptotic window and whether 
exercise is effective in mitigating DOX-induced cell death. 

Institutional funds from University of Arizona, College of Medicine – Phoenix, Arizo-
na State University, and Midwestern University

F22. Obese humans demonstrate increased expression of the muscle 
cell fusion protein Syncytin-1 

1Ravichandran J, 2Hoffman ARN, 2Roust LR, 2De Filippis EA, 1Katsanos CS
1Arizona State University, Tempe, AZ
2Mayo Clinic, Scottsdale, AZ 

Obesity impairs skeletal muscle regeneration but the mechanisms are not 
known. Muscle is primarily composed of multinucleated cells called myotubes, 
which cumulatively account for the metabolic function of the muscle. These 
cells are originally derived from mononucleated myocytes, which undergo 
fusion resulting in multinucleated myotubes. This process is mediated by the 
cellular protein syncytin-1, whose levels inversely correlate with the extent of 
fusion. We hypothesize that muscle Syncytin-1 is differentially regulated in the 
muscle of obese individuals. In order to evaluate this, we tested for the levels 
of syncytin-1 in muscle biopsy samples obtained from lean (age, 34 ± 4 years; 
body mass index, 22 ± 1; 3 Males/5 Females) and obese (age, 36 ± 3 years; 
body mass index, 34 ± 1; 6 Males/5 Females) human subjects (P < 0.05 for BMI). 
We also measured total muscle protein synthesis in muscle using infusion of 
L-[2,3,3,4,5,5,5,6,6,6-2H10]leucine in combination with muscle biopsies. Muscle 
samples were homogenized and processed using immunoblotting for Syncy-
tin-1 and GAPDH. Stable isotope enrichment was measured in blood and mus-
cle (i.e., muscle protein-bound leucine) samples using LC/MS/MS and fractional 
synthesis rate for total protein was calculated using the precursor-product 
model. Syncytin-1 levels were higher in obese (mean ± SE; 0.11 ± 0.01) com-
pared to lean (0.07 ± 0.01; P <0.05). Among measured metabolic parameters, 
Syncytin-1 correlated with HbA1c levels (r = 0.52; P < 0.05) and muscle protein 
fractional synthesis rate (r=0.44; P = 0.08). These findings provide evidence 
for alterations in differentiation events in muscle in obesity and may explain 
underlying mechanisms related to impaired muscle regeneration in obese 
individuals. Further studies are needed to study the cause-effect relationship 
between Syncytin-1 and obesity associated changes in muscle metabolism. 

The study was funded by the NIH/NIDDK grant #: R01DK094062

F23. Evaluation of C391 as a therapeutic drug for Asthma in vitro and 
in vivo 

1Rivas CM, 1Lovett M, 2Yes M, 2DeFea K, 1Vagner J, 1Boitano S
1University of Arizona, Tucson, AZ
2University of California, Riverside, CA 

The proteinase-activated receptor-2 (PAR2) is one of four G Protein-Coupled 
Receptors activated by proteinase cleavage of the amino terminus. In vitro and 
in vivo experiments have shown that PAR2 signaling plays a critical role in the 
inflammatory-associated diseases including pain and asthma. Interestingly, 
activation of PAR2 results in both Ca2+ signaling and Mitogen Activated Protein 
Kinase (MAPK) signaling that is largely associated with β-arrestin signaling. We 
have recently developed a PAR2 antagonist, C391, that has been shown to be 
effective in blocking peptidomimetic-induced PAR2 signaling in vitro and pain 
pathways in vivo. In this study we evaluated if C391 could be effective in block-
ing protease-induced PAR2 signaling using the asthma associated allergen and 
PAR2 activator, Alternaria alternata as a source of protease. We first showed 
C391 binding with PAR2 using a time-resolved fluorescence competitive bind-
ing assay with the PAR2 agonist and fluorophore, 2-f-LIGRL-dtpa. In this assay, 
C391 was shown to inhibit PAR2 binding of 2-f-LIGRL-dtpa with an apparent 
IC50 = 8.55 pM. In experiments with Alternaria alternata activation of a human 
bronchial lung cell line (16HBE14o-), C391 effectively blocked PAR2 dependent 
Ca2+ signaling and Mitogen Activated Protein Kinase signaling. In separate in 
vitro studies C391 was also shown to block PAR2-dependent β-arrestin signal-
ing. In an animal model, C391 reduced Alternaria alternata-induced asthma 
symptoms including inflammatory cell recruitment and mucus cell hyperplasia. 
In conclusion, C391 represents a novel pharmacophore acting on a novel target 
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(PAR2) in developing treatments for allergen-induced asthma.

NINDS Grants: R56NS098826, R01NS073664 
NHLBI Training Grant (Rivas CM): T32HL007249

F24. Feeding obese diabetic mice a genistein diet induces thermogen-
ic and metabolic change 

Rockwood SR, Sandoval-Skeet N, Al-Nakkash L 
Midwestern University, Glendale, AZ 

The purpose of this study was to identify the effects of dietary genistein (600 
mg genistein/kg diet administered for 4-weeks) on the metabolism and pheno-
type of ob/ob male mice.  We have previously demonstrated that genistein-fed 
ob/ob female mice have a significant decrease (~10%) in overall body weight 
and fat pad weight.  The goal of this study was to examine if those changes 
were sex-dependent. In order to test our hypothesis, lean and ob/ob male mice 
were fed a genistein-rich diet over the course of 4-weeks, and compared to a 
control group fed genistein-free diet.  During the study, measures of daily diet 
intake and body weights were taken.  Metabolic changes were assessed by 
calculating the respiratory quotient (RQ) (RQ = CO2 eliminated / O2 consumed) 
and  body temperatures.  At the conclusion of the 4-week diet study, mice were 
euthanized and organs were removed, weighed and immediately frozen for 
further analysis. Ob/ob mice weighed significantly more (51.50±0.72 g, n=6, 
P<0.05) than leans (30.38±2.08 g, n=5) and this was associated with similar 
changes in liver and fat pad weight. Interestingly, genistein diet was without 
effect. Body temperatures of ob/ob mice after 4-weeks on the diets were signifi-
cantly less (30.80±0.33 ºC, n=6, P<0.05) than those of lean controls (33.30±0.28 
ºC, n=5). Genistein diet reversed this (32.66±0.36 ºC, n=5, P<0.05), indicating a 
thermogenic effect. Western blot analysis of liver samples will be performed for 
expression of proteins involved in metabolism or inflammation: GR, 11βHSD-I, 
11βHSD-II, PGC1α PPAR γ and NFKB. Thus far, we find that 11βHSD-I is signifi-
cantly decreased in ob/ob mice (0.34±0.05, n=6, P<0.05) compared to leans 
(0.79±0.18, n=4), and there was no genistein-effect. Additionally, liver samples 
will be sectioned, stained, and quantified to identify liver steatosis.  The data 
obtained demonstrate limited physical changes in obese diabetic mice fed 
genistein-diet, but indicate changes in thermogenesis and metabolism are 
likely. 

MWU intramural funds and DAREF (LA).

F25. Prenatal Dexamethasone Exposure Induces a Female-Specific 
Alteration in the Postnatal Leptin Surge in Rat 

Royal C, Thompson MK, Madhavpeddi L, Hammond B, Hale, T, Handa RJ
University of Arizona, College of Medicine – Phoenix 

Overexposure to glucocorticoids (GCs) during gestation increases the risk for 
developing disease such as metabolic syndrome in adulthood. However, little 
is currently known about the mechanisms underlying the developmental 
programming of adult disease by GCs. In rodents, a potential mechanism for 
the programming of metabolic syndrome is a surge of leptin during the 2nd 
week of postnatal life that allows the appropriate development of hypotha-
lamic circuity that controls food intake, metabolism and adiposity. In this study, 
we investigated the effects of maternal exposure to synthetic GCs on the 
postnatal surge of leptin as a candidate hormone for the fetal programming 
of adult disease by administering 0.1 and 0.4 mg/kg dexamethasone (DEX) to 
time-pregnant dams daily during days 18-21 of gestation. Blood was collected 
from offspring on postnatal days (PD) 0, 7, 10, 13, 17 and 21 and plasma was 
then assayed for leptin levels using an enzyme-linked immunosorbent assay. As 
we have previously reported, in utero exposure to DEX resulted in a significant 

reduction in birth weight and evidence of macrovesicular hepatic steatosis in 
adulthood, as detected by Oil Red O staining in liver. Relative to PD 0, there was 
an increase in plasma leptin levels during the 2nd postnatal week that peaked 
at PD 13 in vehicle-treated groups (VEH). However, in female offspring, in utero 
exposure to 0.1 mg/kg DEX resulted in a significant reduction in plasma leptin 
concentration, relative to VEH at PD 10 (VEH: 7.8 ± 1.0 ng/ml vs. 0.1 mg/kg DEX: 
4.6 ± 0.9 ng/ml) and at PD 13 (VEH: 11.0 ± 1.5 ng/ml vs. 0.1 mg/kg DEX:  4.7 ± 
0.6 ng/ml). Exposure to 0.4 mg/kg DEX in utero in female rats did not signifi-
cantly reduce plasma leptin at any PD as compared to vehicle–treated controls. 
In contrast to females, male offspring showed plasma leptin levels that were 
highest at PD 13 (Veh: 8.65 ± 1.68 ng/ml), but were not significantly altered by 
in utero DEX exposure at any age. We are currently determining the conse-
quences of alterations in the leptin surge during early postnatal development 
by prenatal DEX treatment. An altered leptin surge could dramatically alter the 
development of hypothalamic circuity controlling food intake and adiposity, 
thereby shedding light on a potential mechanism by which maternal exposure 
to sGCs programs adult metabolic syndrome. 

Supported by the Arizona Biomedical Research Commission  ADHS14-082990 (RJH)

F26. The Kinetics of Ligand Interaction at the Organic Cation Trans-
porter OCT2

Sandoval PJ, Secomb TW, Wright SH 
University of Arizona, Tucson, AZ 

The term “organic cation” is used to describe a family of organic compounds that 
are positively charged at physiological pH. It is estimated that 40% of prescribed 
drugs can be classified as organic cations which are all removed from the body 
through a common pathway in the kidney. The secretion of organic cations 
from the kidney involves the concurrent activity of the multidrug organic cation 
transporters OCT2 and MATE1. OCT2 mediates the uptake of organic cations from 
the blood across the basolateral membrane of proximal tubule cells followed by 
their subsequent removal across the apical membrane and into the lumen of the 
nephron which is mediated by MATE1. The multispecificity of these transporters 
allows them to define the pharmacokinetics for a large number of structurally 
diverse compounds. However, this multispecificity also sets the stage for potential 
adverse drug-drug interactions. Developing predictive models of the selectivity 
of these transporters can be employed in predicting and preventing drug-drug 
interactions. The selectivity of OCT2 has been studied extensively using overex-
pression systems in cultured cells and to date hundreds of inhibitors have been 
screened against model substrates in order to develop predictive models of OCT2. 
While these models have advanced our understanding of the specificity of OCT2 
the mechanism of ligand interaction at the transporter has yet to be addressed. 
Determination of this mechanism will provide insight into whether the transporter 
interacts with ligands through a single or multiple binding sites which is essential 
for the development of predictive models of OCT2. Additionally, current models 
do not take into account the presence of unstirred water layers which occur in 
cell overexpression systems and potentially influence the accuracy of measured 
kinetic values. In this study we measure the kinetics of OCT2 mediated uptake of 
the fluorescent compound NBD-MTMA in the presence of fixed concentrations of 
model substrates. Additionally, using a MATLAB simulation we model the effect 
that unstirred water layers may be having on our kinetic values. Our results indicate 
that our model substrates interact competitively with NBD-MTMA at OCT2 which 
suggests that the transporter interacts with substrates at a single binding site. 
Additionally, we are currently studying the impact of the choice of substrate on the 
inhibitory profiles of drugs from the national clinical collection in order to more 
extensively study substrate and inhibitor interactions at the transporter. To date we 
observe that these inhibitors inhibit Metformin, TEA, and MPP to the same extent 
while having a greater inhibitory effect on NBD-MTMA. 

National Institute of Health Grants R01DK080801 and T32-HL-7249
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F27. Neuroprotective Effects of Dihydrotestosteron Following Isch-
emic Stroke in Male Mice

1Shi S, 1Liu Q, 2Gonzales R
1Barrow Neurological Institute and St. Joseph’s Hospital and Medical Center, Phoenix, AZ
2University of Arizona, College of Medicine - Phoenix, AZ

Stroke accounts for almost 6.7 million deaths each year and is the foremost cause 
of disability worldwide. So far therapeutic options are limited clinically.  Experimen-
tally, gonadal sex steroids have been shown to be effective neuroprotectants and 
part of their neuroprotective actions has been attributed to their anti-inflammatory 
properties. We have previously shown that dihydrotestosterone (DHT), an endog-
enous and nonaromatizable androgen receptor agonist, elicits anti-inflammatory 
effects in human cerebrovascular cells during conditions of hypoxia plus glucose 
deprivation, an in vitro model of ischemia. We further demonstrated that DHT elic-
its its response via selective estrogen receptor beta activation. Since inflammation 
is a critical component in the pathogenesis of stroke and our previous data show 
that DHT elicits anti-inflammatory actions, we investigated whether DHT elicits 
beneficial neuroprotective effects following cerebral ischemic injury. Adult male 
mice were subjected to transient focal middle cerebral artery ischemia for 60 min 
followed reperfusion. A bolus amount of DHT (5 mg/kg) or vehicle (0.01% etoh) was 
subcutaneously injected immediately following establishment of reperfusion. Neu-
rodeficits and lesion volume were assessed at 24 and 72 h post reperfusion using 
2,3,5-triphenyltetrazolium chloride  histology and magnetic resonance imaging. At 
24 and 72 h reperfusion, DHT reduced lesion volume suggesting protection from 
ischemic injury in both the striatum and cortex. In addition, we also demonstrated 
that DHT significantly improved neurodeficits with the treated population scoring 
an average of 4 scores less in the modified neurological severity score at the 24 h 
time point and on average 3 less after 72 h when compared to vehicle controls. In 
conclusion, our data suggest DHT is an important mediator of ischemic damage 
by promoting neuroprotection post cerebral ischemia and during reperfusion. Our 
ongoing studies will determine the specific mechanisms associated with DHT and 
its involvement in estrogen receptor beta activation in attenuating ischemic brain 
injury. 

Valley Research Partnership Program Grant (RG)  
AHA Scientist Development Award (QL)

F28. Exercise Mitigates Increased Diastolic Stiffness In The Titin IA KO 
Mouse

Slater RE, Strom J, Methawasin M, Saripalli C, Granzier HL 
University of Arizona, Tucson, AZ 

The purpose of this study was to determine the effects of exercise on titin in a 
genetic mouse model of increased diastolic stiffness. The giant sarcomeric protein 
titin spans the length of the half sarcomere and consists of an I-band region that 
functions as a molecular spring and an A-band region. Here we use a mouse model 
in which a portion of titin near the IA junction has been removed (IA KO) resulting 
in diastolic dysfunction and increased total and titin-based passive tension.  We 
test the hypothesis that exercise ameliorates increased titin-based stiffness. In this 
study, 3 month old male IA KO and WT mice were allowed free access to a running 
wheel for 28 days and distance, speed, and duration were recorded each night. Af-
ter 28 days mice were sacrificed and the LV was used for skinned muscle mechan-
ics, analysis gels, and western blots. WT and IA KO mice ran for the same duration 
but IA KO mice ran slower and therefore less distance than their WT counterparts 
(WT mice ran ~6 km per night while IA KOs ran ~4.5 km). Stiffness in both WT and 
IA KO mice was reduced after exercise; titin-based tension at a sarcomere length of 
2.3 μm was reduced by ~16% and ~20% respectively. No changes in titin isoform 
ratios were observed but exercised mice showed hypo-phosphorylation of S26, a 
PKC site in titin’s PEVK region. S26 phosphorylation is known to increase titin’s stiff-
ness so hypo-phosphorylation is consistent with the reduction in stiffness observed 
in exercised mice. We conclude that exercise improves diastolic dysfunction though 

modulation of titin phosphorylation. 

American Heart Association

F29. Enabling the Use of Alternative Donor Sources for Pancreatic Islet 
Transplantation 

Smith KE, Cooksey AM, Kelly AC, Purvis WG, Price ND, Weber CS, Georgiev I, Min 
C, Steyn LV, McCarthy FM, Lynch RM, Limesand SW, Papas KK
University of Arizona, Tucson, AZ 

Pancreatic islet transplantation is a promising treatment option for patients 
suffering from type 1 diabetes. However, the shortage of human donor pancreata 
restricts broad availability of the therapy. Porcine islets have demonstrated poten-
tial as an alternative source, but the optimal age of porcine donor for use in human 
transplantation has yet to be established. Therefore, this study sought to charac-
terize islets from neonatal, juvenile, and adult porcine donors in order to establish 
which age is most suitable for further evaluation and for eventual use in human 
transplantation. In order to accomplish this, the oxygen demand (OCR/DNA), β-cell 
function (dynamic glucose stimulated insulin secretion), and transcriptomes (RNA-
seq) of neonatal (NPI, 1-3 days, n=10), juvenile (NPI, 18-21 days, n=5), and adult (API, 
2+ years, n=7) porcine islets were characterized in vitro and compared to human 
islets (HI, n=35). OCR/DNA (nmol O2/min*mg DNA) ranged between 110.4 – 174.8 
for NPI, 122.8 – 235.5 for JPI, 148.2-205.0 for API, and 77.8 – 212.0 for HI.  While no 
significant differences in oxygen demand were observed amongst porcine islet 
groups, HI oxygen demand was significantly lower than API. With respect to β–cell 
function, HI secreted the greatest absolute amount of insulin, while API had the 
greatest degree of glucose responsiveness. Basal insulin secretion rate (pg insulin/
ng DNA*min) was 0.004 ± 0.002 for NPI, 0.006 ± 0.002 for JPI, 0.03 ± 0.004 for API, 
and 0.3 ± 0.04 for HI. The ratio of stimulated to basal insulin secretion was 2.0 ± 0.6 
for NPI, 2.1 ± 0.1 for JPI,  9.7 ± 1.7 for API, and 4.8 ± 1.0 for HI. On average, NPI and 
JPI were nearly identical in terms of oxygen demand and β–cell function. Therefore, 
only NPI, API, and HI transcriptomes were compared. Genes downregulated in NPI 
versus API were primarily associated with insulin secretion and cellular metabolism, 
while key proliferative genes including CCNB1, CCND1, and MKI67 were upregulat-
ed in NPI. HI had the highest overall expression of pancreatic hormone transcripts 
(INS, GCG, and SST), while they also expressed the greatest degree of inflammatory 
factors including CCL2, TNFA, and IL1B. Overall, the consistency of islet quality with 
respect to oxygen demand and immediate β–cell function was highest for the 
API. Their glucose responsiveness does not differ significantly from HI, and their 
transcriptomes show lower immune and inflammatory gene expression than both 
HI and NPI. They may therefore be suitable for use in human islet transplantation. 
However, the expansion potential of NPI may be advantageous in the long term, 
and merits further investigation.

JDRF Grant JDRF: 5 2013-141 
SBIR Grant R43 DK100999 
Heart, Lung, and Blood Training Grant T32HL007249

F30. Doxorubicin Dose Dependently Attenuates Cyclooxygenase-2 
Expression in Female Human Coronary Vascular Smooth Muscle

1So M, 1Tat T, 1Vijayavel N, 1Raman P, 2Dickinson J, 2Angadi S, 1Gonzales R 
1University of Arizona, College of Medicine - Phoenix, AZ 
2Arizona State University, Phoenix, AZ

Doxorubicin (Dox), an anthracycline-based chemotherapeutic agent, is highly ef-
fective at reducing recurrence and mortality in breast cancer patients. However, this 
anti-cancer drug elicits dose-dependent cardiotoxicity. Multiple mechanisms have 
been implicated in its pathogenesis, one of which involves the development and 
progression of inflammation mediated by activation of the TLR4/NFkB pathway. 
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However, we recently demonstrated that chronic in vivo Dox treatment resulted 
in reduced expression of the TLR4/NFkB downstream proinflammatory mediator, 
cyclooxygenase-2 (COX-2), in the cerebral and peripheral vasculatures isolated 
from ovariectomized female rats. Therefore, in the current study we tested whether 
Dox-induced decrease in vascular proinflammatory enzyme expression is localized 
to the vasculature and whether this response is dose dependent. We further inves-
tigated whether Dox alters upstream mediators of COX-2 expression by assessing 
levels of expression and activation of NFkB and additional downstream gene prod-
uct, TLR4. Primary human female coronary vascular smooth muscle cells at passage 
6 were treated with vehicle or Dox (0.3, 1.0, and 5 uM). Following drug treatment, 
cells were isolated, homogenized, and lysates (whole cell; nuclear and cytosolic) an-
alyzed for NFkBp65, COX-2, and TLR4 protein levels via western blotting. Our results 
demonstrate that while the total NFkB or TRL4 levels were unaffected following 
Dox, enhanced translocation of NFkB to the nucleus was observed indicating 
increased transcriptional activation. We also observed that Dox altered COX-2 levels 
however levels of COX-2 were attenuated and this response was dose dependent. 
Dox had no effect on cell morphology or density, as visualized via light microsco-
py. In conclusion, although others have suggested the involvement of the NFkB 
pathway during the development and progression of Dox-induced inflammation in 
cardiac muscle, our studies demonstrate a possible novel action for the anticancer 
agent targeting an important mediator of inflammation in the female vasculature. 
Future studies will evaluate the impact of Dox on COX-2 at the transcriptional or 
translational level to determine the mode of molecular regulation. 

Sarver Heart Center

F31. Force-velocity relationship of muscle varies during isovelocity, 
after-loaded isotonic and cyclical muscle contractions
 
Tahir U, Nishikawa KC 
Northern Arizona University, Flagstaff, AZ 

Intrinsic properties enable muscles to change force output in response to changes 
in load, length and velocity instantaneously, without the nervous system. Muscle 
force increases with active stretching and decreases with  active shortening. The 
force velocity relationship describes how muscle force decreases with increasing 
shortening velocity, up to maximum shortening velocity, Vmax. The force-velocity 
relationship is typically attributed to the attachment and detachment kinetics of 
the cross bridges, but is often only studied in supra-maximally activated muscles 
in after-loaded isotonic contractions. After-loaded isotonic contractions remove 
the contribution of the series elastic elements, theoretically permitting the study of 
active cross bridges alone. This relationship can also be obtained from experiments 
in which muscles experience isovelocity or cyclical length changes that include 
series and parallel muscle elasticity. The goal of the present study was to investigate 
how the force velocity relationship of muscles varies with the changes in strain 
trajectories. Soleus muscles from mice were isolated and attached to a force lever 
to measure muscle force and length. Muscles were stretched and shortened under 
isovelocity, isotonic or cyclical strain trajectories over a range of lengths from ±2% 
to ±10% of optimum muscle length (L0). We fit all force-velocity curves in the 
shortening domain to a modified Hill equation. Data suggest that maximum short-
ening velocity and power are highest in maximally stimulated muscles undergoing 
cyclical contractions. Afterloaded isotonic contractions showed an intermediate 
maximum power. Predicted Vmax was similar in under isotonic and isovelocity 
contractions. This study demonstrates that the force-velocity relationship changes 
depending on strain trajectories. 

NSF-1456868 and W.M.Keck Foundation

 

F32. Diaphragm hypertrophy following passive stretch: a role for 
titin-based mechanosensing? 

1,2van der Pijl RJ, 1Lindqvist JM, 1Strom J, 1Granzier HL, 1,2Ottenheijm CO
1University of Arizona, Tucson, AZ 
2VU University Medical Center, Amsterdam, The Netherlands 

Titin-based passive tension modulates skeletal muscle hypertrophy. Titin has been 
proposed to play a key role in mechanosensing and striated muscle trophicity: 
spanning half-sarcomeres, single titin molecules bind hypertrophy signaling 
proteins in its I-bands extensible region. However, there is no conclusive data to 
support this proposition in skeletal muscle, mainly due to the lack of appropriate 
tools. We used unilateral diaphragm denervation (UDD) in mice, a model that 
induces a transient hypertrophy in the denervated hemidiaphragm. Using ultra-
sound imaging, we reveal that the denervated hemidiaphragm undergoes cyclic 
passive stretch (26±2% muscle lengthening), followed by an increase in wet weight 
of ~48±3% after six days of UDD. Mass increase resulted from both an increase 
in cross-sectional area of, and an overall switch to, 2a fibers. Next, to test whether 
titin-based passive tension plays a role in the hypertrophy response, we used two 
mouse models: one with decreased (RBM20ΔRRM; RBM20) and one with increased 
(TtnΔIAjxn; IA) titin-based passive tension. In RBM20 mice the denervated hemid-
iaphragm showed a blunted response (20±6% less hypertrophy), whereas the IA 
mice showed an exaggerated response (18±8% more hypertrophy) relative to wt 
mice. Titin-binding proteins implicated in muscle trophicity were induced after 
UDD, in particular Ankrd1 & 2, FHL1, and MuRF1. Interestingly, Ankrd1 was differen-
tially induced, with a higher induction in the RBM20 mice and a blunted induction 
in the IA mice. Ankrd2 and FHL1 showed blunted induction in both models, and 
MuRF1 was similarly induced in both models. In skeletal muscle, titin modulates 
hypertrophic remodeling in a passive tension dependent manner. Ankrd1 might 
play an important role in titin-based hypertrophy signaling. 

NIH R01 HL121500 and EU FP7 ITN grant 291834 (SarcoSi)

F33. Developmental nicotine exposure alters the frequency of minia-
ture inhibitory post-synaptic currents in hypoglossal motoneurons 

Wollman LB, Levine RB, Fregosi RF
University of Arizona, Tucson, AZ 

Prenatal nicotine exposure with continued exposure through breast milk over the 
first week of life (developmental nicotine exposure, DNE) is known to cause com-
plex changes in hypoglossal motoneurons (XII MNs) including altered responses to 
inhibitory neurotransmitters and increased density of GABAA receptors on these 
neurons. Here we test the hypothesis that DNE alters the amplitude and frequen-
cy of spontaneous, action potential mediated, and miniature GABA inhibitory 
post-synaptic currents (IPSCs) recorded from XII MNs in neonatal rats. We did whole 
cell patch clamp recordings from XII MNs in medullary slices (700 micron thick) 
from DNE pups and control pups. Cells were voltage clamped at -55mV and sponta-
neous GABA IPSCs (sIPSCs), including both action potential mediated events and 
miniature events, were recorded in the presence of the glutamate receptor antago-
nist 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX) and the glycine receptor antago-
nist Strychnine. Miniature GABA IPSCs (mIPSCs), representative of random quantal 
release of neurotransmitter, were recorded in the presence of CNQX, Strychnine, 
and the voltage-gated sodium channel antagonist Tetrodotoxin (TTX). Our results 
are as follows: 1) DNE does not alter the amplitude (Control {n=4} 21.4±2.7 pA, DNE 
{n=4} 22±2.1 pA) or frequency (Control {n=4} 366.4±107.6 counts/min, DNE {n=4} 
311.5±82.8 counts/min) of GABA sIPSCs. 2) DNE does not alter the amplitude (Con-
trol {n=6} 14.6±1.6 pA, DNE {n=6} 15.3±1.4 pA) of GABA mIPSCs. 3) DNE did increase 
the frequency of GABA mIPSCs (Control {n=6} 26.5±9.1 counts/min, DNE {n=6} 
59.2±21.3 counts/min). These results show that DNE alters the random, quantal 
release of GABA onto XII MNs by a currently unknown mechanism. 

NIH (R01 HD071302)
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Postdoctoral
S1. Role of Endothelial-to-Mesenchymal Transition Associated with 
PHD2/HIF1α/2α Pathway in the Progression of Idiopathic Pulmonary 
Arterial Hypertension 

Babicheva A, McDermott KM, Ayon RJ, Dash S, Sun X, Tang H, Cordery A, Desai 
AA, Black SM, Garcia JGN, Makino A, Yuan JX-J
University of Arizona, Tucson, AZ 

Concentric pulmonary vascular wall thickening and intraluminal obliteration 
in small pulmonary arteries are the major causes for the elevated pulmonary 
arterial pressure in idiopathic pulmonary arterial hypertension (IPAH). En-
hanced endothelial-to-mesenchymal transition (EndMT) would convert slowly 
grown endothelial cells to highly proliferative myofibroblasts and contribute 
to pulmonary vascular remodeling in IPAH. Hypoxia has been established as a 
positive regulator of EndMT. Prolyl hydroxylase domain protein 2 (PHD2)/hy-
poxia-inducible factor 1 alpha/2 alpha (HIF-1α/2α) signaling plays an important 
role in the pathogenesis of hypoxia-induced pulmonary hypertension. In this 
study we aimed to determine whether PHD2/HIF-1α/2α signaling is involved in 
the progression of EndMT in lung microvascular endothelial cells (LMVEC) from 
patients with IPAH. Expression of the endothelial markers (Pecam1, Cdh5), the 
smooth muscle (Acta2, Tagln) and fibroblast (Fn1) markers, and the EndMT-re-
lated genes (Snai1/2) were quantified using real-time RT-PCR and ICC in LMVEC 
from control subjects and IPAH patients. Cell proliferation assay was deter-
mined by EdU incorporation. HIF-1α/2α protein level was measured by IHC and 
Western blot. Additionally we used transforming growth factor β 1 (TGF-β1)-
induced model of EndMT in control LMVEC. Pecam1 and Chd5 were downreg-
ulated while Tagln, Acta2 and Fn1 were upregulated in IPAH-LMVEC compared 
to controls. We demonstrated at first time that human LMVEC undergo EndMT 
during IPAH due to elevated level of Snai1 and Snai2. It has been showed that 
disease cells have higher mRNA expression of the proliferation marker Mki67 
and grow faster than normal cells. We observed elevated HIF-1α and HIF-2α 
protein expression in distal pulmonary arteries and LMVEC from IPAH patients 
due to the lower level of PHD2. Treatment of normal LMVEC with TGF-β1 (10ng/
ml) for 7 days significantly enhanced EndMT to the level similar to the IPAH-LM-
VEC and downregulated PHD2 gene expression. In summary our data suggest 
that PHD2/HIF-1α/2α signaling is important in the development of EndMT in 
LMVEC and may contribute to concentric and obliterative pulmonary vascular 
remodeling during IPAH. 

This work was supported in parts by grants from the National Heart, Lung, and 
Blood Institute of the National Institutes of Health (HL 115014, HL066012 and 
HL125208).

S2. Uncovering Stimulator Binding Mechanism to Soluble Guanylate 
Cyclase by Solution NMR 

1Chen CY, 1Wales JA, 1Weichsel† A, 2Sheppeck  JE, 2Jung J, 2Renhowe PA, 1Montfort WR
1University of Arizona, Tucson, AZ
2Ironwood Pharmaceuticals Inc., Boston, MA

Soluble guanylate cyclase (sGC) is the primary nitric oxide (NO) receptor and 
the key enzyme in regulating NO-signaling pathways in mammals.  Binding of 
NO stimulates the production of 3’,5’-cyclic guanosine monophosphate (cGMP), 
which acts as a secondary messenger in regulating physiological functions 
including vasodilation, platelet aggregation, neurotransmission, and myocar-
dial function.  Dysfunction in the sGC pathway is associated with various forms 
of cardiovascular diseases. sGC stimulators such as riociguat, a compound ap-
proved by the FDA for treating two forms of pulmonary hypertension, stimulate 
cyclase activity by stabilizing the NO-activated conformation.  Nonetheless, the 
molecular mechanism of stimulation is unclear due to a poor understanding of 

sGC structure/function and the mechanism of drug binding. sGC is a dynamic 
and allosteric multi-domain protein.  Activation of its cyclase activity relies on li-
gand-induced conformational change, signal transduction through domain-do-
main interactions and concerted dynamics. We are investigating domain 
structures of sGC and their interactions upon binding of NO/CO by solution 
NMR.  sGC is composed of alpha and beta domains, each having H-NOX, PAS, 
coiled-coil (CC) and cyclase domains.  We have obtained 1H15N-HSQC spectra 
of the alpha-H-NOX, beta-PAS-CC and beta-H-NOX-PAS-CC domains of sGC. 
These data provide the foundation for uncovering multi-domain interactions 
in structural studies. NO stimulation of sGC begins with NO binding to heme in 
the beta subunit H-NOX domain.  Our previous data indicate sGC stimulators 
may also bind to this domain. In this study, we evaluated the binding of three 
sGC stimulators (YC-1, Bay 41-2272 and the newly developed IWP-051) to trun-
cated Ms sGC as well as to four H-NOX homologs from bacteria Closteridium 
botulinum (Cb), Shewanella woodyi (Sw), Fischerella sp (Fs). and Nostoc sp (Ns).  
Bacterial H-NOX homologues share high sequence homology (15-40%) with 
human and Manduca sexta (Ms) sGC, and contain conserved residues in the 
heme pocket of sGC.  They respond to NO/CO with similar spectroscopic prop-
erties.  We showed significant transferred NOESY enhancement for IWP-051 
upon binding to Ms sGC, Cb H-NOX, and Sw H-NOX. These findings suggest a 
specific binding mode for stimulators to the H-NOX domains.  To further identi-
fy residues involved in stimulator binding, we used chemical shift perturbation 
induced by compounds IWP-051 and Bay 41-2272 upon binding to Sw H-NOX, 
and Fs H-NOX.  The assigned resonances of Sw H-NOX allowed us to locate the 
putative compound binding site.  Together, our studies suggest a common 
binding mode is conserved throughout evolution and provide fundamental 
insight for developing improved compounds targeting cardiovascular diseases.

T32 Grant: 4T32HL007249-40

S3. Gender differences in morphological and functional characteriza-
tion of athlete’s heart in a rat model 

Kellermayer D, Oláh A, Lux Á, Mátyás C, Németh BT, Ruppert M, Szabó L, Török 
M, Meltzer A, Merkely G, Merkely B, Radovits T, 
Heart and Vascular Center, Semmelweis University, Budapest, Hungary

Long-term exercise training is associated with characteristic morphological and 
functional myocardial changes, termed athlete’s heart. Referring to the latest 
studies, sex hormones may be involved in the regulation of exercise-induced 
left ventricular (LV) hypertrophy. We aimed at understanding the gender-spe-
cific changes in the heart and the underlying signaling pathways following a 
training period in a rat model. We divided our male and female rats into control 
and swimmer groups. Athlete’s heart was induced by swim training. Swimmer 
groups swam 200 min/day for 12 weeks, while control rats swam 5 min/day. 
Following the training period we assessed LV hypertrophy with echocardi-
ography. LV pressure-volume (P-V) analysis was performed to investigate in 
vivo cardiac function. Finally, molecular biological studies (qRT-PCR, Western 
blot) were performed. Echocardiography showed LV hypertrophy which was 
confirmed by LV wall thickness and mass values, nevertheless it was more 
pronounced in females. Heart weight/tibial length ratio also verified gender dif-
ferences in LV hypertrophy. The induction of Akt signaling was more significant 
in females that could result the more pronounced cardiac hypertrophy. There is 
also a characteristic difference in the mitogen-activated protein kinase (MAPK) 
pathway. The α-myosin heavy chain (MHC)/β-MHC ratio did not differ in males, 
but increased significantly in females. Despite the more significant hypertro-
phy in females, characteristic functional parameters of athletes’s heart did not 
show notable differences between the genders. P-V analysis showed improved 
contractility, mechanoenergetics and unaltered LV stiffness in both males and 
females. Our results confirm that there is a greater exercise-induced hyper-
trophy in females which has no major functional consequences compared to 
the males. The gender-specific response of the LV to exercise is modulated by 
characteristic molecular pathways.
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S4. Nebulin Modulates the Left-Handed Helical Pitch and Cross-Bridge 
Behavior of Thine Filaments

1Kiss B, 1Lee EJ, 2Ma W, 1Li F, 2Irving T, 1Granzier H
1University of Arizona, Tucson, AZ
2Illinois Institute of Technology, Chicago, IL 

Nebulin, the giant sarcomeric protein, interacts and colocalizes with thin 
filaments in skeletal muscle and it is thought to play a fundamental role in thin 
filament length regulation. Although it has been increasingly recognized that 
nebulin contributes to the structural integrity of the sarcomere during force 
generation, little is known about the nanoscale basis of nebulin’s influence on 
the thin filament structure in passive and contracting skeletal muscle. In the 
present work we investigated the ultrastructure of soleus muscle dissected 
from conditional nebulin-knockout (cKO) and control mice by using small-an-
gle X-ray diffraction. Soleus samples were dissected and mounted vertically in 
a custom-made, temperature controlled experimental cell filled with oxygen-
ated Ringer solution. Each muscle was stretched to L0 followed by tetanic 
activation. Sarcomere length (SL) was determined by using high-speed video 
microscopy on fixed muscle fibers stretched to L0. X-ray diffraction images 
were recorded in both the passive state and during tetanic contraction using 
a high-flux monoenergetic 12 keV X-ray beam provided by Beamline 18 at the 
Advanced Photon Source (Argonne National Laboratory, Chicago, IL). In order 
to characterize the helical ultrastructure of the thin filaments we studied the 5.1 
nm and 5.9 nm meridional reflections. To assess the mass distribution between 
thick and thin filaments the 1,0 and 1,1 equatorial spacings and intensities were 
analyzed. In accordance with previous studies we found shorter sarcomeres 
and soleus hypertrophy in the cKO group (2.43 vs. 2.79 μm SL and 10.46 vs. 8.42 
mg muscle weight in cKO vs. control groups, respectively) accompanied by a 
significantly decreased tetanic tension in cKO mice. While the passive 5.1 nm 
meridional spacing does not differ significantly between the two groups, the 
5.9 nm spacing was found to be 5.914±0.002 nm in control and 5.888±0.002 
nm in cKO, respectively (p<0.0001). The significantly shorter left-handed thin 
filament helical pitch is maintained during contraction in cKO muscles. Through 
the equatorials we found significantly increased lattice spacings in both passive 
and activated cKO muscles. The equatorial intensity analysis revealed that less 
mass is attached to the thin filaments in passive cKO muscles and myosin mass 
transfer was found to be less efficient during their contraction. These findings 
suggest that nebulin might be a key determinant of the thin filament structure 
even in the passive state of the muscle and also modulates cross-bridge behav-
ior during muscle contraction. 

S5. The effect of the fast skeletal muscle troponin activator, tirasemtiv, 
on diaphragm function in nebulin deficient mouse muscles 

1Lee EJ, 1Kolb J, 1Strom J, 2Whee D, 2Malik F, 1Granzier H
1University of Arizona, Tucson, AZ
2Cytokinetics, South San Francisco, CA 
 
Nebulin deficiency is a main cause of Nemaline myopathy (NM), a non-dystro-
phic congenital myopathy. Muscles from a conditional nebulin deficient mouse 
(Neb cKO) model are characterized by a decrease in contractile force. Tirasemtiv 
can increase contractile force by sensitizing troponin to Calcium. The purpose 
of this study was to measure the effect of tirasemtiv on muscle strength in 
nebulin-deficient muscle in order to test the therapeutic potential of tirasemtiv 
in NM. Diaphragm muscle strips from Neb cKO mice and litter-mate control 
(Ctrl) mice were used for in-vitro intact muscle mechanics. We measured ten-
sion-frequency relations by electrical stimulation with and without tirasemtiv. 
Tirasemtiv increased tensions significantly at every stimulation frequency 
from 1 to 150Hz in both Neb cKO and Ctrl muscle, and the enhancement was 
significantly greater in Neb cKO muscle. The largest increase was found at 
sub-maximal contractions with the maximal relative increase 2.5-fold at 20Hz. 
Maximal shortening velocity and muscle power were determined by measuring 

the tension-velocity relations. Tirasemtiv greatly increased maximal shortening 
velocity and power production in both Ctrl and Neb cKO muscles. Maximal 
shortening velocity in Neb cKO muscle with tirasemtiv was increased to the 
level of Ctrl muscle without tirasemtiv. Our results show a significant effect of ti-
rasemtiv on nebulin-deficient diaphragm muscle in vitro, supporting tirasemtiv 
as a potential therapeutic for nemaline myopathy. 

MDA (Muscular Dystrophy Association) research grant

S6. A cAMP-dependent mechanism of Src Family Kinase activation in 
the porcine lens 

1Mandal A, 1Shahidullah M, 1,2Delamere NA 
1Department of Physiology, University of Arizona, Tucson, AZ
2Department of Ophthalmology & Vision Science, University of Arizona, Tucson, AZ

Na,K-ATPase activity in the lens epithelium is subject to control by Src family 
tyrosine kinases (SFKs). Previously we showed exposure of intact lenses to 
hyposmotic solution causes an SFK-dependent increase in Na,K-ATPase activity 
in the epithelium.  Here we examined the mechanism of hyposmotic solu-
tion-induced SFK activation. Intact porcine lenses were exposed to hyposmotic 
solution (200 mOsm) for 2-10 min.  SFK phosphorylation (activation) in the ep-
ithelium was studied by Western blot and cAMP was measured by RIA. Results 
as mean ± SE are analyzed by t-test or 1-way ANOVA (p <0.05 considered signif-
icant).When lenses were exposed to hyposmotic solution, SFK phosphorylation 
in the epithelium was approx. double the control value (2.02 ± 0.03, p=0.001, 
n=3).  The soluble guanylate cyclase inhibitor, ODQ (10 µM), did not alter the 
magnitude of hyposmotic solution-induced SFK phosphorylation (p=0.5, n=3) 
excluding the involvement of the Ca2+-NOS-cGMP-PKG pathway.  However, 
the magnitude of the SFK response to hyposmotic solution was reduced by a 
TRPV4 antagonist, HC 067047 (10 µM) (p=0.001, n=3), a cytoplasmic calcium 
chelator, BAPTA-AM (p=0.001, n=3) and a selective inhibitor of protein kinase A, 
H89 (10 µM) (p=0.01, n=3).  Similar responses were found in primary cultured 
lens epithelium exposed to hyposmotic solution. The data suggest SFK activa-
tion may follow activation of a calcium-dependent soluble adenylate cyclase in 
the lens epithelium.  Consistent with this notion, hyposmotic solution caused a 
rapid transient increase of cAMP in the lens epithelium:  2 min = 8.5±0.6, 5 min 
= 12.5±2.2, 10 min = 8.3±1.0 pmol/mg protein, (p=0.001, n=5) compared to 
control (3.7±0.2).  Moreover, the cytoplasmic calcium chelator BAPTA-AM sup-
pressed the Na,K-ATPase activity increase in the epithelium of hyposmotic solu-
tion-treated lenses (54.2±6.7 vs 88.6±6.7 nmoles ATP hydrolyzed/mg protein/30 
min, p=0.001, n=4).  Taken together the findings indicate SFK activation in the 
epithelium of lenses exposed to hyposmotic solution is linked to stimulation 
of a calcium-activated adenylate cyclase, production of cAMP and activation of 
protein kinase A.

NIH Grant EY009532

S7. Upregulating compliant titin in the heart attenuates left ventricu-
lar stiffness in a mouse model with diastolic dysfunction 

Methawasin M, Strom JG, Slater RE, Fernandez V, Saripalli C, Smith JE III, Gran-
zier HL
University of Arizona, Tucson, AZ 

Increasing titin length in the heart through functional deletion of the RNA 
recognition motif (RRM) of RBM20 protein leads to a reduction of left ven-
tricular (LV) chamber stiffness in sedentary mice. We tested the therapeutic 
effect of upregulating compliant titins by creating diastolic dysfunction in 
a mouse model with inducible RBM20 inhibition (MerCreMer;cRbm20ΔR-
RM). Under transcriptional control of an MHC6 promoter, RBM20 function of 
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MerCreMer;cRbm20ΔRRM  mice was inhibited in time- and cardiac-specific 
manners. Adult male MerCreMer;cRbm20ΔRRM  mice had undergone tran-
saortic constriction (TAC) surgery with Deoxycorticosterone acetate (DOCA) 
pellet  implantation. Two weeks after TAC+DOCA surgery, mice developed LV 
hypertrophy and diastolic dysfunction as demonstrated by echocardiography. 
Four weeks after surgery, pressure volume analysis revealed that LV chamber 
stiffness was markedly increased in TAC+DOCA mice (140% increased versus 
sham). However, the TAC+DOCA mice with RBM20 inhibition developed less 
severe LV chamber stiffness (29% increased versus sham). Passive stiffness 
measurements showed a reduction of cardiomyocyte stiffness in TAC+DOCA 
mice with RBM20 inhibition. Inhibition of the RBM20-based splicing system 
results in expression of compliant mutant N2BA titin which consequently lead 
to reduction of cardiomyocyte stiffness and LV chamber stiffness in a mouse 
model with diastolic dysfunction.” 

National Institutes of Health HL062881 and HL118524, and Foundation Leducq 
(TNE-13CVD04)

S8. Expression Of Surfactant Protein A In Human Nasal Epithelial Cells 
After Infection With Rhinovirus C In The Presence Of Histamine 

Noutsios GT, Willis AL, Romero E, Calton JT, Ledford JG, Chang EH
University of Arizona, Tucson, AZ 

The nasal airway is the first barrier for inhaled pathogens. Rhinovirus is the 
commonest infection, and RV-C the most virulent strain. Surfactant protein 
A (SP-A) is a critical innate immune molecule for the lower airway, but its 
function in the upper airway is not well characterized. We hypothesized that: 
1) RV-C binding to sinonasal epithelia (SNEC) is enhanced with histamine, 2) 
SP-A is expressed in SNEC, 3) SP-A levels are upregulated after RV-C infection. 
SP-A humanized transgenic (hTG) mice or knockouts were used to investigate 
expression of SP-A in mouse sinonasal tissues. SNEC isolated from chronic 
rhinosinusitis (CRS) patients, cultured in air-liquid interface (ALI), and infected 
apically (4, 24 and 48h) with GFP-RVC or vehicle in presence or absence of baso-
lateral histamine. RVC binding and replication were assessed with fluorescence 
microscopy and qRT-PCR. SP-A mRNA and protein measured by qRT-PCR and 
western blot (WB). SP-A protein and mRNA were expressed in nasal tissues from 
CRS patients, differentiated ALI SNEC and in nasal tissues of SP-A hTG mice. RVC 
binding and replication was enhanced when histamine was present compared 
to basal conditions. SP-A mRNA and protein increased during RVC binding at 
4h but decreased 48h post infection. RV-C binding was increased after SNEC 
exposure to histamine, suggesting that allergic disorders may enhance RV-C 
infection in vivo. SP-A was expressed and upregulated after 4 hrs of infections, 
but decreased at 48 hrs suggesting a novel role in the sinonasal innate immuni-
ty responses to rhinovirus infections.

Dr. Chang’s start up grant U of A

S9. Developmental Nicotine Exposure Induces Persistent Alterations 
in Accumbens Glutamatergic Circuitry

Powell GL, Goenaga J, Del Franco, A, Holter MC, Garcia R, Vannan A, Neisewan-
der JL, Gipson CD 
Arizona State University, Tempe, AZ 

Developmental nicotine exposure (DNE) is used to model human smoking 
during pregnancy, and has been shown to cause alterations in glutamate 
receptors and neuronal function. Additionally, DNE increases nicotine (NIC) 
self-administration in adult female rats, indicating that developmental expo-
sure to NIC produces neurobehavioral alterations that persist to adulthood. 
To further elucidate the potential role of DNE on NIC addiction vulnerability 

in adulthood, we used RT-qPCR to investigate mRNA expression of proteins 
known to be involved in NIC-induced changes in synaptic physiology within 
the nucleus accumbens (NAc). These proteins include glutamate receptors 
(AMPA and NMDA) and transporters (GLT-1). Pregnant female Sprague Dawley 
rats were implanted with an osmotic minipump (Alzet) on gestational day 5, 
containing either 6 mg/kg/day NIC tartrate or saline. The pump delivered NIC 
throughout gestation and 1-week post-parturition. At postnatal day (PND) 7 
and 60, pups were anesthetized and decapitated. For PND 7, whole striatum 
was collected; for PND 60, NAc core, shell, and dorsal striatum punches were 
collected. Preliminary results from PND 60 NAc core tissue samples demon-
strate upregulation of mRNAs of NMDA receptor subunits GluN2A and GluN2B 
and AMPA receptor subunits GluA1 and GluA2, as well as increased expression 
of the activity-related immediate early gene Arc. DNE-induced alterations of 
GluN2A and GluN2B mRNA expression suggests a return to or continuation of 
developmental conditions, as GluN2B is typically replaced by GluN2A with mat-
uration. As well, DNE decreased GLT-1 mRNA, consistent with results from adult 
rats withdrawn from drugs of abuse including cocaine, heroin, and nicotine, 
and potentially indicative of increased addiction vulnerability. Taken together, 
these results are consistent with enhanced glutamatergic signaling and syn-
aptic plasticity found during withdrawal from NIC self-administration in adult 
rats. These results illustrate the ability of DNE to persistently alter glutamatergic 
signaling and synaptic plasticity into early adulthood, which likely increases NIC 
addiction vulnerability. 

R00 DA036569 (CGR) 
R01DA11064 and R01DA034097 (JLN)

S10. Semi-Automated Segmentation of the Right Ventricle in Cardiac 
Cine Short-Axis images 

Rosado-Toro JA, Altbach MI, Avery RJ
University of Arizona, Tucson AZ

The purpose of this study is to develop a semi-automatically segmentation 
algorithm for the right ventricle (RV) in short-axis (SAX) cine images. This novel 
algorithm uses a single 4-chamber image and a complete SAX cine series of 
the ventricles, and incorporates 7 anatomic landmarks in the 4-chamber view 
(blood pool in end-diastolic (ED); RV apex, lateral and medial tricuspid valve 
margins in ED and end-systolic (ES)) selected by an experienced physician.  
Using these landmarks, the algorithm segments the 4-chamber view of the 
RV and LV throughout the cardiac cycle using a novel variation of the polar 
dynamic programming (PDP) algorithm. With these traces, the algorithm 
identifies representative basal, mid, and apical RV slices in the SAX cine series, 
and an RV model is generated by segmenting the basal-most mid RV slice in 
ED.  Subsequently, a temporal and spatial propagation is performed using the 
relationship between the 4-chamber and SAX views. Cine images of 10 SAX 
slices from a single patient were evaluated using the novel PDP algorithm.  Two 
cardiac imaging-trained physicians identified the ED and ES frames, and then 
proceeded to outline the RV in the slices they deemed appropriate. The mean 
Dice metric between manual samples provided by the physicians was 0.8208 
for ED, and 0.7285 for ES.  The PDP yielded Dice metric that were within human 
variability for both the ED and ES frames.  In the ED frame, the Dice metric 
yielded a value of 0.8502 when compared to Physician 1, and 0.8099 compared 
to Physician 2; for the ES frame the Dice metric between the technique and  
Physician 1 was of 0.6534, and with Physician 2 the Dice metric was 0.6815. In 
this abstract we have presented a novel technique used to semi-automatical-
ly segment RV in SAX images.  We have shown that our technique produces 
results that are within human variability.

NIH grant T32-HL007955 
NIH grant HL085385
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S11. Active Engagement in an Upper Division Physiology of the Im-
mune System Course: What we’re learning 

Cohen Z, Burd G
University of Arizona, Tucson AZ 

The word “lecture” derives from the Latin “to read”. In most higher education 
science courses, lectures are the preferred way to transmit information to stu-
dents. This “Sage on the Stage” teaching method has been slowly evolving to a 
more student-centered practice, termed “Active Learning”. Bonwell and Eison 
(2003) define active learning as one that “involves students doing things and 
thinking about the things they are doing”. Active learning promotes higher-lev-
el learning by 1) advancing the view that  learning is a process and not a set of 
facts to memorize, 2) promoting a belief in the student’s own ability to learn 
about a subject, 3) shifting the responsibility of learning from the instructor to 
the student and 4) increasing the  depth of learning.  Most research on active 
learning in science courses has concentrated on introductory courses, those 
taken within the first two years of university. Physiology of the Immune System 
(PSIO 431/531) is an upper division/graduate elective that has been taught by 
the same professor for the last four years.  In fall 2015, the class was taught in a 
large Collaborative Learning Space (CLS) at the University of Arizona. This class-
room has round tables which each seat 6 students. To take advantage of the 
CLS and active learning, the course was completely redesigned from a full lec-
ture format to one with conceptual questions interspersed with a small number 
of short (5-10 minutes) lectures. The students discuss the questions at their ta-
ble before entering into a full class discussion of the topic. Most students enjoy 
“active learning” based on anonymous comments collected after the first exam 
and at the end of the term. All tests were identical in the 3 years the course was 
taught in full lecture format, and in the active learning year. Comparing grades 
in fall 2012, 2013 and 2014 to fall 2015, performance on exams 1 and 2 were 
comparable. However, students receiving a grade of A increased from 9.7% to 
33% on exam 3 (which had the highest level of conceptual questions), and from 
30.3% to 43% for the entire course. These data seem to show that, although 
there is a “learning period” where students must become comfortable with 
the new format, there is an overall increase in knowledge gained using active 
engagement.

S12. Channels made of a specific Cx43 phospho-isoform contribute to 
normal cardiac function 

Ek-Vitorin JF, Pontifex TK, Burt JM, 
University of Arizona, Tucson, AZ

It is safe to assume that, in normal cells, proteins exist in forms befitting effi-
cient organ function. In the heart, the cell-to-cell electrical coupling provided 
by gap junction channels (GJChs) is crucial to fast propagation of action poten-
tials and the ensuing rhythmic cardiac beats. Connexin 43 (Cx43), the main gap 
junction (GJ) protein in contractile ventricular myocardium, contains within 
its carboxyl terminus (CT) domain several kinase consensus sites. In normoxia, 
Cx43 is largely found at the intercalated disks (ID; the myocytes’ end-to-end 
contacts), where it is targeted by casein kinase 1 (CK1) at serines 325, 328 and/
or 330. During ischemia, Cx43 decreases at the ID, appears at myocytes’ lateral 
sides, its phosphorylation by CK1 wanes, and overall, the hypoxic myocar-
dium is prone to arrhythmias. Coherently, hearts from transgenic mice with 
CK1-phospho-mimicking mutations of Cx43 were resistant to pathological GJ 
remodeling and to arrhythmia induction. However, the attributes by which this 
(normal) Cx43 phospho-isoform confers such arrhythmia-resilient phenotype 
upon the heart are unknown. To address this important matter, we studied 
the electrophysiology and regulation of the Cx43 mutant S325,328,330D, 
where all three serines targeted by CK1 where substituted for asparate (thus, 

Cx43-CK1-D). We found that GJs formed by Cx43-CK1-D displayed a wide 
range of channel transition amplitudes, including values higher than the 
typical fully open state of Cx43 wild type (wt), but less frequent transitions 
between residual and closed state, suggesting a stable residual configuration. 
Cx43-CK1-D macroscopic GJ currents exhibited strong voltage sensitivity (fast 
inactivation) and were readily closed by halothane, but were resistant to low 
pH-induced uncoupling. The mutant and wt proteins had similar ranges of 
junctional permselectivity (i.e., dye permeability/electrical conductance, or Pj/
gj); however, Cx43-CK1-D junctions seem more clearly separated between two 
groups, low-modest and very high Pj/gj values. In addition, unlike in Cx43wt, 
hemichannel openings were often seen in cells expressing Cx43-CK1-D, again 
suggesting stable open channels. These data are consistent with our recently 
published model of channel function whereby the chemical and the electrical 
gating of GJChs require different structural conformations of the interacting 
domains of Cx43, and suggest that the stability of open channel configurations 
and their resistance to metabolic stress are attributes provided, directly or 
indirectly, by CK1-phosphorylation of the Cx43-CT domain. 

5R01-HL-058732

S13. Mild aerobic exercise blocks elastin fiber fragmentation and aor-
tic dilatation in a mouse model of Marfan syndrome associated aortic 
aneurysm 

Esfandiarei M, Gibson CP, Nielson C, Alex R, Farney M, Broderick TL, Vallejo-Elias J
Midwestern University, Glendale, AZ

Aortic aneurysm is the leading cause of death in patients with Marfan 
syndrome, a systemic connective tissue disorder caused by mutations in 
the gene encoding for fibrillin-1 protein. Marfan syndrome associated aortic 
aneurysm is characterized by weakening of the aortic wall due to elastin fiber 
fragmentation. Their above-average height makes some young adults with 
Marfan desirable candidates for sports, which unfortunately may impose risk 
for aortic rupture. On the other hand, aerobic exercise has been shown to 
have protective effects on cardiovascular health, and herein, we explore its 
potential protective effects of exercise by investigating whether voluntary 
(wheel-cage) or forced (treadmill) mild aerobic exercise will have any beneficial 
effects on the structure and function of the aorta in a mouse model of Marfan 
syndrome associated aortic aneurysm. Four-week old Marfan (Fbn1C1039G/+) 
and wild-type mice were subjected to voluntary wheel-cage exercise, forced 
treadmill exercise, or sedentary life-style for five months. Thoracic aortic tissue 
was isolated and subjected to structural, functional, and histochemical studies. 
Compared to non-exercise Marfan mice, aortic wall structure was significantly 
improved in both voluntary and forced exercise groups. More importantly, 
our data shows that only lower intensity of exercise (55%-65% of VO2 max) 
have beneficial effects on aortic structure and function Marfan mice, partially 
by reducing the expression of matrix metalloproteinase 2 and 9 within the 
aortic wall. Interestingly, the protective effects of exercise were much less 
pronounced in Marfan mice subjected to higher intensity of exercise (85% of 
VO2 max). Interestingly, mild exercise had no effects on expression and activity 
of transforming growth factor beta within the aortic wall of Marfan mice. These 
findings present the first time evidence of beneficial effects of mild aerobic ex-
ercise on structural and functional integrity of the aortic wall in a mouse model 
of Marfan syndrome associated aortic aneurysm, providing new insight into the 
mechanism of potential protective effects of mild aerobic exercise in Marfan 
patients, especially in young adults affected by cardiovascular complications 
and aortic aneurysm. 

This study was supported by funding from Midwestern University Graduate Re-
search Funds.
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S14. Epigenetic Regulation of SORBS3 is Associated with Metabolic 
Improvements Following Roux-en-Y Gastric Bypass Surgery 

1Garcia LA, 2Day SE, 1Coletta RL, 2Campbell LE, 3Benjamin TR, 3De Filippis EA, 
3Madura JA, 1Mandarino LJ, 3Roust LR,  1Coletta DK
1University of Arizona,Tucson, AZ 
2Arizona State University, Tempe, AZ 
3Mayo Clinic, Scottsdale, AZ

Sorbin and SH3 domain containing 3 (SORBS3) codes for the adapter protein 
vinexin. Vinexin plays a role in cytoskeletal organization, cell adhesion and 
migration, and cell signaling. We have previously shown a decreased mRNA 
expression and an increased methylation of the promotor region of SORBS3 
in the skeletal muscle of obese individuals. The aim of the present study was 
to investigate changes in DNA methylation and gene expression of SORBS3 
in skeletal muscle following weight loss induced by Roux-en Y gastric bypass 
(RYGB). Basal muscle biopsies were obtained from seven obese (BMI >40 
kg/m2) female subjects (45.1±3.6 years) pre and 3 months post-RYGB, and 
euglycemic-hyperinsulinemic clamps were used to assess insulin sensitivity.  
Reduced representation bisulfite sequencing (RRBS) next-generation meth-
ylation analysis was performed on DNA isolated from vastus lateralis muscle 
biopsies. Significant improvements in FPG (104.2±7.8 vs. 86.7±3.1 mg/dl) and 
BMI (42.1±2.2 vs. 35.3±1.8 kg/m2) were demonstrated in the pre vs. post-RYGB, 
both P<0.05.  We focused our methylation analysis on sites that fell within the 
promoters and untranslated regions (5’ and 3’UTR), since these regions are 
typically involved in the initiation of gene transcription.   We identified 30 dif-
ferentially methylated cytosines (DMCs) in SORBS3 that were altered in the pre- 
versus post-RYGB analysis (all P<0.05). Of these 30 DMCs, 29 were decreased 
in methylation post-RYGB (methylation difference ranges from -5.6 to 24.2%).  
Gene expression analysis using quantitative RT-PCR demonstrated an increase 
in gene expression post-RYGB (Fold change 1.7, P<0.05). DNA methylation 
results for SORBS3 from the RRBS analysis were validated by pyrosequencing. 
Pyrosequencing of the reverse strand primers captured 2 RRBS sites, and both 
sites showed a significant decrease in methylation post-RYGB (Chr.8:22,423,690, 
-6.4%; Chr.8:22,423,702, -7.1%; P<0.05). Forward strand pyrosequencing 
primers captured 2 RRBS sites, both of which showed a decrease in methylation 
post RYGB, however they did not reach significance (Chr.8:22,423,519, -3.8%; 
Chr.8:22,423,529, -7.9%). These results suggest that vinexin may play an import-
ant role in the metabolic improvements observed in skeletal muscle following 
weight loss induced by RYGB. 

This study is funded by the National Institutes of Health grant R01DK094013 and a 
Mayo/ASU seed grant.

S15. Alcohol effects on songbird vocal learning and underlying brain 
circuitry

1Olson CR, 2Owen DC, 2Ryabinin AE, 2Mello CV, 
1Midwestern University, Glendale, AZ
2Oregon Health and Science University, Portland, OR

Speech production is well-known to be affected by alcohol, yet understanding 
its mechanistic role in the acquisition of learned vocal patterns has languished 
due to the lack of appropriate animal models. Song learning of male zebra 
finches resembles human vocal learning in that they acquire songs within 
a critical juvenile period during which they establish a tutor song auditory 
memory, present immature vocalizations akin to infant babbling, and learn to 
imitate the tutor song over a prolonged period of sensorimotor practice. Here 
we describe the effects of alcohol on finch vocal learning, and its effects on 
activation of the early response gene, EGR1, in the vocal brain circuit. Juveniles 
were provided free access to 3.5% alcohol during the song learning period 
(from 45 - 125 days old), while control siblings received only water. Singing was 
recorded weekly during alcohol-free conditions, until adulthood. To evaluate 

the effects of alcohol on singing behavior we analyzed song stereotypy and 
the similarity of songs in experimental and control groups compared to tutors. 
Alcohol increased stereotypy of undirected and directed song, and these 
effects were detectable within 10 days after the initial exposure to alcohol. The 
similarity of juvenile song to tutor song was diminished in the alcohol group, 
suggesting that these juveniles were impaired either in recalling or imitating 
the tutor template. In an assessment of the mechanism that underlies these 
behavioral effects, 70 d male finches were given 6.5% alcohol (or water only for 
controls) and sacrificed 30 minutes following a period of intense singing. In-situ 
hybridization revealed that compared to controls, alcohol decreased singing-in-
duced expression of ZENK (egr-1) in Area X, a basal ganglia nucleus crucial for 
song learning. ZENK expression in HVC, a premotor nucleus in the vocal circuit 
responsible for the initiation of vocal-motor production, was also affected, with 
differences in neuronal subtype. We suggest that alcohol affects song devel-
opment in juveniles by inhibiting activity in a circuit required for vocal motor 
plasticity, limiting the birds’ ability to learn tutor song. The zebra finch offers a 
powerful model to examine the effects of alcohol on brain development and 
vocal production, allowing a better understanding of how its consumption af-
fects brain, particularly as it pertains to the acquisition of speech and language 
skills. 

NIH P60AA010760 as a Pilot Grant through the Portland Alcohol Research Center (PARC)

S16. Grasshopper mice employ distinct vocal production mechanisms 
in different social contexts 

1Pasch B, 2Riede T, 3Tokuda I
1Northern Arizona University, Flagstaff, AZ 
2Midwestern University, Glendale, AZ
3Ritsumeikan University, Kyoto, Japan

Most mammals produce sound using airflow-induced vibrations of the vocal 
folds. In contrast, rodents emit ultrasonic vocalizations (USVs) using an aero-
dynamic whistle mechanism whereby tightly constricted larynges serve as an 
orifice to pass expired air. Grasshopper mice are carnivorous rodents of the 
desert Southwest that produce both loud, long-distance advertisement calls 
and USVs in close-distance mating contexts. We used live-animal recording in 
normal air and heliox, histology, and biomechanical modeling to explore sound 
production mechanisms in both contexts. In heliox, changes in higher-har-
monic amplitudes of long-distance calls indicate a tissue vibration mechanism, 
whereas changes in fundamental frequency of USVs support a whistle mecha-
nism. Vocal membranes appear to aid in the production of long-distance calls, 
and we present a simple 2-mass model with plates simulating vocal membrane 
movement. Our findings indicate that grasshopper mice can dynamically adjust 
motor control to suit the social context. 

S17. The effect of tissue vibration on liposome uptake by vocal fold 
fibroblasts

Riede T, Rogers A, Guzman-Villanueva D, Weissig V, Diioia M
Midwestern University, Glendale, AZ 

Fibroblasts play an important role in the wound healing process. Unique 
among fibroblasts, vocal fold fibroblasts can withstand various levels of 
vibration due to the production of sound. We tested the hypothesis that the 
vibration of fibroblast cells affects the uptake of liposomes, which can serve as 
nano-carriers that have the potential to deliver therapies. Liposomes can be 
exploited to increase the quality of therapies available to minimize scar forma-
tion and enhance wound healing in vivo. Rat vocal folds have been minced and 
cultured. Vocal fold fibroblasts (VFF) migrated out of the minced vocal fold and 
became confluent on the plate. Vibrations were produced by exposing the cul-
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ture plate to a high amplitude 150 Hz tone. Vibration amplitudes at the bottom 
of a well are quantified by laser vibrometry. Cells were exposed to liposomes of 
two different sizes and two different vibration regiments after liposome inoc-
ulation. We compared vibrated cells with non-vibrated controls and quantified 
amount of uptake and intracellular location of liposomes. Liposomes are taken 
up at greater rates if the inoculation is associated with vibration regiments. This 
suggests that intracellular entry of liposomes could be accelerated in particular 
in vocal folds which are normally exposed to high vibration rates during speech 
production. We found that internatilized nanocarriers localize predominantly in 
the perinuclear area suggesting a predisposition of the system for nuclear drug 
delivery. 

S18. Src Family Kinase Links Insulin Signaling to Short Term Regula-
tion of Na,K-ATPase in Nonpigmented Ciliary Epithelium 

Shahidullah M, Mandal A, Delamere NA, 
University of Arizona, Tucson, AZ

Na,K-ATPase in the nonpigmented ciliary epithelium (NPE) plays a role in aque-
ous humor secretion and changes of Na,K-ATPase activity impact the driving 
force.  Because we detect a change of NPE Na,K-ATPase activity in response to 
insulin, studies were carried out to examine the response mechanism. Using 
primary cultured porcine NPE, ouabain-sensitive rubidium uptake by intact 
cells was measured as a functional index of the rate of Na,K-ATPase-mediated 
inward potassium transport.  Intrinsic Na,K-ATPase activity was measured as 
ouabain-sensitive ATP hydrolysis in cell homogenates.  Protein phosphorylation 
was measured by western blot analysis. Data analysis used a two sample t-test 
and one way ANOVA. Ouabain-sensitive rubidium (Rb) uptake by cultured NPE 
cells was found to increase in cells exposed for 5 min to insulin. The maximally 
effective concentration was 100 nM.   An intrinsic increase of Na,K-ATPase 
activity evident as a >2 fold increase in the rate of ouabain-sensitive ATP hydro-
lysis in homogenates obtained from cells exposed to 100 nM insulin for 5 min 
was also observed.  Insulin-treated cells exhibited Akt, Src family kinase (SFK), 
ERK1/2 and p38 activation, all of which were prevented by a PI3 kinase inhibitor 
LY294002. The Rb uptake and Na,K-ATPase activity response to insulin both 
were abolished by PP2, an SFK inhibitor which also prevented p38 and ERK1/2 
but not Akt activation.  The Akt inhibitor MK-2206 did not change the Na,K-AT-
Pase response to insulin.  The findings suggest insulin activates PI3K-dependent 
Akt and SFK signaling pathways that are separate.  ERK1/2 and p38 activation 
is secondary to and dependent on SFK activation. The increase of Na,K-ATPase 
activity is dependent on activation of the SFK pathway.  The findings are consis-
tent with previous studies that indicate a link between Na,K-ATPase activity and 
SFK signaling. 

National Institute of Health (Grant EY006915)

S19. Physiology Undergraduate Curricular Changes in Response to 
Program Assessment 

Stanescu CI, Cohen Z, Price EA 
University of Arizona, Tucson, AZ 

The University of Arizona defines program assessment as the process of 
understanding and improving learning and teaching. Program assessment in 
the Physiology Undergraduate major at the University of Arizona is challeng-
ing primarily because of the large number of students (over 2200) as well as 
large instructional class sizes. The departmental faculty generated six student 
learning outcomes (SLOs) based on concepts they felt were important. These 
outcomes include: demonstrating knowledge of organ system (SLO 1) and cel-
lular physiology (SLO 2); integrating knowledge from the cellular and molecular 
to the organ system level of organization (SLO 3); being able to effectively read, 

evaluate and communicate scientific information (SLO 4); conducting and/
or evaluating physiology laboratory experiments (SLO 5); and demonstrating 
knowledge of current physiology topics (SLO 6). Assessment activities included 
direct and indirect measures in our core courses and in selected electives. 
Direct measures included: 1) pre-post clicker questions in our core courses 
to measure SLOs 1 and 2; 2) use of a grading rubric to assess integration in a 
subsample of graduating seniors (SLO 3); 3) use of a grading rubric in a large 
elective course to assess the ability to communicate scientific information (SLO 
4). Indirect measures included: 1) a senior survey to obtain student ratings for 
program SLOs, major courses, and advising; and 2) a focus group survey and 
interview of a subsample of graduating seniors to obtain feedback related to 
the major. Assessment findings were used to inform curricular changes and to 
improve the assessment process. Program changes included the addition of 
two integration lectures and a comprehensive final exam at the end of our core 
introductory courses (PSIO 201 and PSIO 202), and the addition of an Integra-
tive Systems Physiology course (PSIO 305) to our curriculum, starting in Spring 
2017. The assessment plan is evolving and is being improved every year with 
the goal of obtaining useful data while keeping it sustainable.

S20. Byran Robinson: An Ignored 17th Century Irish Physiologist With 
20th Century Ideas 

Tipton CM
University of Arizona, Tucson, AZ 

Rothschuh, a renowned historian, failed to include Bryan Robinson of Trinity 
College in Dublin for contributing to the history of physiology despite the 
fact his treatise on Animal Oeconomy (Economy) served as a surrogate for 
physiology in Ireland and in parts of France between 1835 and 1850. Robin-
son served Trinity College as an Instructor in Anatomy, its President on three 
different occasions, and as a Professor of Physic until his death in 1754. He was 
mathematically inclined physician, an admirer of Newton while being regarded 
as an iatromechanist whose second edition of a Treatise on Animal Economy 
contained approximately 46 propositions on physiological functions which 
ultimately attracted the ire of the vitalist located in the College of Medicine at 
Montpellier, France. He was among the first to report that moderate exercise 
made skeletal muscles stronger and harder while indicating laboring popu-
lations had stronger muscles than non-laboring or sedentary individuals. He 
presaged the discovery of oxygen by reporting it was essential that the lungs 
of animals receive fresh air in order for animals to live and survive. However, his 
most important concept was that muscle contraction and voluntary movement 
was controlled by the will of the individual. This concept was contrary to the 
view of Walter Charleton who had proclaimed in 1659 that the human soul had 
this responsibility. In 1972, Goodwin and colleagues experimentally demon-
strated the existence of a central command (CC) prior to exercise. Moreover, 
in 1992 it was shown by Yue and Cole and again in 2001- 2002 by Williamson 
and associates, that CC occurred with imagined exercise, which confirmed the 
importance and power of the human will while demonstrating Rothschuh had 
overlooked an important contributor to the history of physiology.

S21. Dopaminergic Amacrine Cell Numbers and Morphology are Un-
changed in Early Diabetes 

Wellington AJ, Eggers ED, 
University of Arizona, Tucson, AZ 

Previous studies have shown decreased dopamine levels and loss of dopami-
nergic amacrine cells in diabetic retinas. The purpose of this study is to quantify 
changes in retinal dopaminergic amacrine cells in early diabetes in mice. We 
induced diabetes in C57BL/6J male mice with 3 injections of 75 mg/Kg strep-
tozotocin (STZ) in citrate buffer. Control mice were injected with citrate buffer. 



32

Saturday, October 22

Abstracts (alphabetical by lead author)

Diabetes was confirmed by blood glucose measurements above 200 mg/dl. At 
6 weeks after first injection mice were sacrificed, then eyes were enucleated 
and retinas dissected and processed for immunostaining with anti-Tyrosine Hy-
droxylase (TH), the rate-limiting enzyme in dopamine production, anti-cleaved 
Caspase 3, an executioner of apoptosis, and stained with TOPRO-3 to mark cell 
nuclei. Images were acquired with a confocal microscope and quantified using 
ImageJ and Imaris. Images acquired with the 10x objective were used to count 
numbers of TH and Caspase positive cells in the inner nuclear layer (INL) of the 
retinas. Images acquired with the 20x and 40x objectives were used to measure 
cell soma size, primary dendrite number, length, and volume, and intensity 
of the TH signal. No significant differences were found between retinas from 
diabetic and control mice, except for a 2.8-fold increase in TH intensity in 
dark-adapted diabetic retinas (preliminary data). This study shows that in early 
diabetes the retinal dopaminergic amacrine cells are unaffected with respect to 
apoptosis, cell number, soma size, and primary dendrite characteristics. How-
ever, these cells may have more TH than controls during dark adaptation which 
may reflect altered signaling between cells in the INL. 

International Retinal Research Foundation, Inc.

Undergraduates
S22. Transient ACE Inhibition Produces Persistent Alterations in Cardi-
ac Gene Expression 

1H Abidali, 1LA Biwer, 2Siniard AL, 2DeBoth M, 2Huentelman MJ, 3Broderick TL, 
1TM Hale TM 
1University of Arizona, College of Medicine - Phoenix
2Translational Genomics Institute, Phoenix, AZ
3Midwestern University, Glendale, AZ

Transient angiotensin converting enzyme (ACE) inhibition induces persistent 
changes that protect against future induction of cardiac dysfunction, fibrosis, 
and macrophage infiltration in response to myocardial injury. The present study 
investigates whether there are persistent changes in gene expression that may 
be associated with the long-term cardio-protection resulting from transient ACE 
inhibition. Young adult male spontaneously hypertensive rats (SHR) were treated 
for 2 weeks with the ACE inhibitor enalapril (30mg/kg per day) or vehicle, followed 
by a 2-week washout period. At sacrifice, left ventricles were isolated, weighed 
and snap frozen. In separate rats, cardiac function was determined by the working 
heart method. Differential gene expression was assessed using next-generation 
sequencing.  Based on gene expression studies, we evaluated the expression of top 
candidate proteins by western blot. Two weeks after cessation of ACE inhibition, 
heart weight to body weight ratio was significantly lower (↓14%) than control. 
In addition, there was trend toward improved cardiac output (↑10%), aortic flow 
(↑24%), and stroke volume relative to left ventricular mass (↑13%) in rats previously 
treated with the ACE inhibitor. Prior ACE inhibition did not result in any persistent 
changes in the gene expression of any component of the cardiac renin angiotensin 
system. Specifically, there were no significant changes in expression of angioten-
sinogen, renin, ACE, ACE2, chymase, angiotensin receptors, or the mas receptor two 
weeks after cessation of ACE inhibitor treatment. However, we identified over 20 
genes that were significantly altered by prior, transient ACE inhibition. Based on the 
known gene function and the previously-described phenotype induced by prior 
ACE inhibition, we are examining the protein expression of apelin, PAR2, and ade-
nosine type 1a receptor. In conclusion, previously-described persistent cardio-pro-
tection does not appear to be related to a long-term inhibition of the cardiac renin 
angiotensin system. Several candidate genes were identified which may be related 
to the sustained improvement in cardiac function and protection against induction 
of cardiac dysfunction, inflammation, and fibrosis afforded by prior ACE inhibition. 
Future studies are aimed at identifying the critical molecular changes that mediate 
the long-term protection conferred by transient ACE inhibition. 

Institutional Funds from University of Arizona

S23. Increasing Sensitivity for Kisspeptin Activation of β-cell Insulin 
Secretion by Linking to GLP-1 

Aragaki A, Harrington S, Weber C, Lynch R 
University of Arizona, Tucson, AZ 

Kisspeptin is a hypothalamic neurotransmitter and peripheral hormone that 
is involved in reproductive signaling and energy balance.  Recent evidence 
suggests that Kisspeptin may regulate the release of insulin from pancreatic 
beta-cells.  However the sensitivity for activity appears to be in the micromo-
lar range, suggesting that it likely does not act as an endocrine agent. GLP-1 
is another agent that modulates glucose stimulated insulin secretion (GSIS), 
which exhibits binding/activity in the low nanomolar range.  We proposed that 
coupling GLP-1 to Kisspeptin might allow Kisspeptin to become active at nM 
concentrations (rather than uM concentrations) bringing it into therapeutic 
concentrations.  Insulin secretion was used as a functional marker for Kiss-
peptin activity on beta-cells. In initial studies, the INS 832/3 cell line was found 
to express a Kisspeptin receptor.  Truncated Kisspeptin analogs were evaluated 
for activity to determine which would be useful for multimerization.  Both 5 
(Kiss-5) and 10 (Kiss-10) amino acid fragments of the N-terminus were found 
potentiate GSIS, with a saturation of the secretory response at 50 uM; although 
the maximal response to Kiss-10 was significantly larger.  Moreover, both Kiss-5 
and Kiss-10 exhibited additive activity to that of GLP-1, when both agents were 
at their maximal monomeric concentrations.  Because of the clear additive 
relationship between Kisspeptin with GLP-1 (which implies the presence of 
two separate downstream signaling pathways), we constructed a Kiss-10/GLP-1 
dimer and compared this to monomeric GLP-1, and the combination of both 
monomers. Potentiation of GSIS was observed at 10 nM with a saturation point 
at ~50 nM, and there was no significant difference in response when compared 
to GLP-1 alone at 100 nM.  50 nM dimer and 50 nM GLP-1 had comparable 
responses. The dimer appears to have a smaller dynamic range than that of mo-
nomeric GLP-1 between 10 nM and 50 nM, but may have a left-shifted affinity 
for the GLP-1R.  Overall, this work sets a basis for the design and testing of a 
unique bivalent ligand composed of a high affinity domain (GLP-1) linked to a 
much lower affinity domain (Kiss-10) which demonstrates an additive effect on 
a physiological endpoint, insulin secretion and therefore may show enhanced 
specificity and activity for modulating beta-cell function. 

American Diabetes Association

S24. Sex Differences in Inflammatory Status of Adult Rats Prenatally 
Exposed to Dexamethasone 

Aziz A, Hammond BD, Madhavpeddi L, Thompson MK, Handa RJ, Hale TM
University of Arizona, College of Medicine - Phoenix 

It is well known that even transient prenatal insults, such as exposure to 
elevated levels of glucocorticoids (GCs), can impact cardiovascular function 
in adulthood.  We have shown that when pregnant rat dams are treated 
with the synthetic GC, dexamethasone (DEX), for the last 4 days of gestation, 
female-specific changes in metabolism, core body temperature, autonomic 
function, and depressive-like behaviors are detected in their adult offspring. It 
is unknown what mechanisms predispose female offspring to cardiovascular 
disease, but one potential candidate is increased inflammation. The present 
study investigated the impact of prenatal DEX on cardiac inflammation and 
circulating cytokines and chemokines. Pregnant dams were administered 
DEX (0.1mg/kg per day, s.c. or 0.4mg/kg per day, s.c.) or vehicle on gestation 
days 18-21. Offspring were sacrificed in adulthood and whole blood and 
the heart were collected. Plasma was assayed for 32 different cytokines and 
chemokines using a multiplex panel and cardiac macrophage infiltration in 
heart was assessed via immunohistochemistry. Circulating levels of the mac-
rophage-recruiting chemokine monocyte chemoattractant protein (MCP)-1 
and the chemokine CXCL1 were significantly elevated in female rats that were 
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prenatally exposed to 0.1 mg/kg DEX. In contrast, MCP-1 levels were signifi-
cantly reduced in males that were prenatally exposed to 0.4 mg/kg DEX with a 
downward trend, but no significant changes noted for CXCL1. Dex treated adult 
males showed significant decreases in 8 other cytokines, with no effect seen 
in females.   Immunohistochemical assessment did not reveal significant dif-
ferences in cardiac macrophage infiltration in female rats that were prenatally 
exposed to DEX. MCP-1 has been shown to play a critical role in the develop-
ment of cardiovascular disease and has been proposed as a biomarker for acute 
coronary syndromes. The present findings reveal sex-specific differences in 
circulating chemokine levels and support a role for elevated GCs in develop-
ment as an origin for cardiovascular disease states in adult females. 

NIH 5 P50 MH082679 and ABRC ADHS14-082990

S25. Using echocardiography to contrast the difference in stroke 
volume between a diabetic and non-diabetic heart during exercise 

1Becenti LL, 2Baldi CJ, 2Wilson G
1Northern Arizona University, Flagstaff, AZ 
2University of Otago, Dunedin, NZ

There are previous studies that have utilized echocardiogram imaging tests to 
measure the stroke volume of a diabetic heart at rest, but few have addressed 
the stroke volume in a type 2 diabetic heart during exercise. We focused on 
the values of echocardiography and measuring the stroke volume between 
two groups, type 2 diabetic and nondiabetic under three conditions, 1.) at rest, 
2.) 40% maximum heart rate, and 3.) 60% maximum heart rate during low- to 
moderate-intense cycling. We hypothesized that a type 2 diabetic heart will 
have a smaller increase in stroke volume during exercise in comparison to 
a non-diabetic heart. The ECG images were collected from ten participants, 
five type 2 diabetic and five non-diabetic controls. Echocardiogram images at 
the different conditions, were uploaded on the EchoPAC program, a clinical 
software that investigates ultrasound images, and analyzed to measure the 
stroke volume of the left ventricle. The data collected using 2DE tracings and 
biplane disk summation measuring, were visualized on an excel spreadsheet to 
exemplify the difference in stroke volume between diabetic and non-diabetic 
participants. There was a statistically significant difference between the non-di-
abetic and type 2 diabetic groups based upon their stroke volume p=0.0122. 
At rest, the diabetes group averaged 30.2 mL per beat, while the control group 
averaged 51.2 mL. At 40% of maximum heart rate, the diabetes group averaged 
37.6 mL, while the control group 48.6 mL. At 60% of maximum heart rate, the 
diabetes group averaged 45.2 mL, while the control group averaged 59.2 mL. 
Thus, the average stroke volume in a type 2 diabetic heart has a small increase 
in comparison to a non-diabetic heart. Echocardiogram imaging tests are ad-
vanced diagnostic tools that has proven to screen for serious complications and 
poor exercise intolerance in a diabetic heart. It has the potential to investigate 
a diabetic heart during low- to high-intense exercise and provide possible 
indications for cardiac improvement whilst the heart is under stress. 

Minority Health and Health Disparities International Training (MHIRT) Program

S26. VO2max Change After Four Weeks of HIIT Exercise Sessions for 
Abdominal Surgical Patients 

1Beiley NK, 2Wilson G, 2Baldi JC, 2Woodfield J
1Northern Arizona University, Flagstaff, AZ
2University of Otago, Dunedin New Zealand 

VO2max is a strong indicator of cardiovascular fitness, aerobic endurance and 
overall health. Few studies have examined if surgical patients with a higher VO-
2max have better outcomes after surgery compared to those with a lower VO-

2max. This study will investigate if the VO2max of surgical patients changes af-
ter fourteen high intensity interval training sessions in a four week period, and 
if the increase in VO2max will improve post surgical outcomes. We hypothesize 
that abdominal surgical patients will experience a change in their VO2max after 
four weeks of high intensity interval training sessions. In this ongoing study, 
fifteen abdominal surgical patients have been recruited, VO2max pretested 
and randomized into either the intervention or control group. The intervention 
group participated in fourteen high intensity interval training sessions within 
four weeks and the control group received no intervention. After the interven-
tion both groups were VO2max post tested. The control group VO2max mean 
increased by 0.8ml/kg/min while the treatment group increased their VO2max 
mean by 2.4 ml/kg/min (p=0.383, n.s.). The lack of significance may be due to 
the small sample size so far in this ongoing study. If this study yields statistically 
significant data as it continues, this may lead to further research to be done in 
this area and eventually recommendations to be put in place for an exercise 
plan preoperatively to improve postoperative patient outcomes. 

The Minority Health and Health Disparities International Research Training Pro-
gram at Northern Arizona University, funded by a NIH grant

S27. Effects of in utero Nicotine Exposure on the Developing Air-
way 

Borrero NG, Boitano S, Fregosi RF
University of Arizona, Tucson, AZ 

Up to 20% of pregnant women in the USA smoke or use nicotine delivery devic-
es (e-cigarettes, water pipes, nicotine patches or gum). While addictive, many 
believe nicotine to be otherwise safe, causing the use of nicotine delivery de-
vices to double between 2008-2012. However, there is growing evidence that 
nicotine can alter development of the lungs and airways, as well as pulmonary 
immune function and brainstem neurons that control breathing and heart rate. 
In this study, we propose to test the hypothesis that in utero exposure to nico-
tine leads to alterations in cholinergic signaling in the airway that are evident 
at birth and persist into adulthood. Importantly, dysfunction of Acetylcholine 
(ACh) signaling in the airway epithelium can result in compromised airway sur-
face liquid and subsequent loss of innate immune function in the airways. This 
signaling is mediated primarily by muscarinic acetylcholine receptors (mAChRs) 
and nicotinic acetylcholine receptors (nAChRs), both of which may be affected 
by in utero nicotine exposure. We have established two models to evaluate 
these effects: 1) whole tracheal Ussing Chamber mounts from rat neonates with 
and without in utero exposure to nicotine and; 2) primary airway epithelial cul-
tures developed with and without nicotine. Preliminary results show successful 
recordings of transtracheal resistance (TTR), transepithelial resistances (TER), 
and short circuit current (Isc) responses to apical application of ACh and to 
nicotine. Further studies are focused on developing dose response curves and 
comparing nicotine exposed tracheas and cultures to controls in order to better 
evaluate in utero exposure. 

1R25ES025494 and NIEHS/SBRPP ES04940

S28. Characterization of Human Adipose-derived Stromal Cell Popu-
lations

Conway RF, Szivek JA
University of Arizona, Tucson, AZ 

The stromal vascular fraction of adipose tissue recently became a promising 
source of mesenchymal stem cells for musculoskeletal tissue regeneration, 
however, minimal data about the expression profile of these cells exists. Better 
characterization and segmentation of the stromal cell population will lead to 
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more reproducible tissue regeneration. As such, we intend to characterize the 
biomarker expression of adipose stromal cell populations, and seek to gain an 
understanding about what cell types are remaining in stromal cell cultures after 
common stem cell isolation techniques have been administered. In order to do 
this, we extracted the stromal vascular fraction from the infrapatellar fat pad 
of several patients and used RT-qPCR and flow cytometry to detect numerous 
mRNAs and surface proteins thought to be expressed in specific cell types 
within the stromal vascular fraction. Our measurements demonstrate that 
mesenchymal stem cell biomarkers are highly expressed in adipose stromal 
cell populations used for regenerative purposes, but that progenitor cells com-
mitted to transforming into endothelial cells, adipocytes, and fibroblasts are 
also present. Additionally, we have detected the presence of some leukocytes 
and antigen-presenting cells. Nevertheless, the data suggests that common 
stem cell isolation techniques remove all erythrocytes, T and B lymphocytes, 
granulocytes, basophils, and monocytes. Moreover, we’ve developed second-
ary methods to extract a population of cells that express significantly fewer 
hematopoietic biomarkers compared to the most common stem cell isolation 
techniques. Consequently, though stromal cell populations used for regen-
erative purposes express markers that identify mesenchymal stem cells, the 
results from this study indicate that a more specific isolation procedure must 
be developed and utilized. By identifying which cell types common extraction 
procedures are selecting for, we can bring about improved ideas of how the 
mesenchymal stem cells can be isolated. Detailed characterization of stromal 
cell populations will also allow us to gain a better understanding of how they 
may behave in regenerative medicine applications. 

The John W. Kieckhefer Foundation, The Margaret T. Morris Foundation

S29. Putative Role of Uric Acid as an Antioxidant in Avian Arteries 

Eagleman D, Mahrer K, Sweazea KL
Arizona State University, Tempe, AZ 

Birds are unique among vertebrates as relatively high plasma glucose concen-
trations are a normal aspect of their physiology. Similar glucose concentrations 
in mammals would induce oxidative stress and thereby impair vasodilation. 
Of interest to this study is the observation that birds also have high circulating 
uric acid concentrations. In healthy humans uric acid is a potent antioxidant, 
although increases can lead to gout. Similarly, studies of healthy birds have 
shown that inhibition of uric acid leads to systemic oxidative stress. However, 
no studies have examined whether uric acid can protect avian arteries from 
hyperglycemia-induced oxidative stress. We hypothesized that uric acid would 
prevent oxidative stress and impaired vasodilation in ex vivo arteries exposed 
to hyperglycemic conditions. To test this hypothesis, adult mourning doves 
(Zenaida macroura) of both sexes were captured using walk-in style funnel 
traps in Tempe, Arizona. Following euthanasia, paired cranial tibial arteries 
were isolated and incubated in HEPES-buffered saline (in mM: 134.4 NaCl, 6 KCl, 
1 MgCl2, 1.8 CaCl2, 10 HEPES, pH 7.4 with NaOH) containing 30 mM glucose 
(20 mM is physiological for doves) for one hour at 41°C, normal dove body 
temperature. Superoxide production was determined by the cytochrome c 
assay. Briefly, a mixture of high glucose HEPES-buffered saline containing 50 μM 
ferricytochrome c, 10 μM hypoxanthine, and 10mU/mL xanthine oxidase with 
or without 4 mg/dl uric acid was prepared in a microcuvette. After subtracting 
initial background values, the absorbance of the solution was then measured at 
550 nm once per minute for 10 minutes using a MultiSkan GO spectrophotom-
eter. Isolated cranial tibial arteries were subsequently added to the solution and 
absorbance was measured an additional 20 minutes at a rate of once per min-
ute. Consistent with the hypothesis, superoxide production was significantly 
lower in arteries exposed to high glucose in the presence of uric acid (p<0.03). 
These results indicate that uric acid exhibits antioxidant properties in isolated 
avian arteries exposed to high glucose. Ongoing research is aimed at determin-
ing whether this antioxidant role of uric acid can prevent impaired vasodilation 
resulting from exposure to high glucose. 

S30. The Total Joints Project: A Quality Initiative for Total Arthroplasty 
Procedures 

Hammel BM, Gawin LG, Anderson CM, Fastje C, Dohm MP
University of Arizona, Tucson, AZ 

As a quality initiative, the purpose of the Total Joints Project is to educate 
patients on total knee arthroplasty (TKA) or total hip arthroplasty (THA) and re-
cord the outcomes of their procedures in an effort to improve the effectiveness 
of total joint replacement at Banner University Medical Center-Tucson/South.  
Patients having either a TKA or THA at these locations are asked to complete 
two surveys: one before the surgery and another six months into the recovery 
process.  The Pre-Surgery WOMAC is presented to the patients attending the 
Joints Class—an educational meeting covering total joint surgery as well as 
the recovery process.  Patients are asked a total of 24 questions, which serve to 
measure the levels of pain, joint stiffness, and difficulty with physical function 
that they experience as a result of the joint in question.  In following a repeated 
measures design, an identical survey—the Post-Surgery WOMAC—is mailed 
to the patients following surgery.  The capture rate for patient attendance and 
completion of both surveys in 2014 was 23.6% for TKA and 24.3% for THA.  
The survey responses are numerically summed once both surveys have been 
received, giving the Total WOMAC Score for each of the surveys. The difference 
between the score for each survey can then be used to interpret the success of 
the patient’s surgery.  When comparing box plots for the data collected for each 
of the procedures from 2010 through the end of 2015, there is a clear decrease 
in the overall distribution of scores from before to after surgery for both proce-
dure types.  Of all the patients that completed both surveys, 99.1% of THA pa-
tients (n=113) and 94.9% of TKA patients (n=157) showed overall improvement 
after six months. The average change in Total WOMAC Score was -43.04±19.97 
for THA and -29.14±19.05 for TKA.  Based on these results as well as the large 
number of outliers in the TKA data, it is evident that a larger proportion of THA 
patients are improving more than TKA patients.  By carrying out a t-test on the 
data collected, it has been concluded that there is a significant difference in 
the Total WOMAC Scores of the two surveys.  This is valuable in that it provides 
evidence for the ability of joint replacement surgery to decrease the levels of 
pain, joint stiffness, and difficulty with physical function that both TKA and THA 
patients were experiencing prior to surgery, although THA patients show high-
er levels of improvement relative to the TKA patients.  Further study is required 
to characterize the 5.1% of TKA patients from this sample that experienced an 
unsuccessful procedure. 

Department of Orthopaedic Surgery at Banner UMC

S31. Impact of High Intensity Interval Training on Doxorubicin-In-
duced Pathological Cardiac Remodeling in Female Sprague Dawley 
Rats 

1Khokhar BS, 1Perez OP, 2D’Lugos AC, 3Carroll CC, 1Gonzales RJ, 2Sweazea KL, 
2Dickinson JM, 2Angadi SS, 1Hale TM, 
1University of Arizona, College of Medicine - Phoenix 
2Arizona State University, Tempe, AZ
3Midwestern University, Glendale, AZ

Doxorubicin (DOX) is an anthracycline that is highly effective in treating breast 
cancer, but has serious side effects including cardiotoxicity. As a result, there is 
an increased incidence of cardiovascular morbidity and mortality among breast 
cancer survivors. One mechanism by which this anti-cancer agent induces 
its anti-tumor and cardio-toxic effect is through the induction of oxidative 
stress. Exercise has been shown to increase antioxidant enzyme expression 
in the heart, and thus may be effective in protecting against DOX-induced 
cardiotoxicity. The purpose of the present study was to evaluate the histolog-
ical changes induced by DOX treatment in sedentary and exercising rats. In 
addition, we assessed whether these interventions altered antioxidant enzyme 
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expression patterns. Rats were divided into 4 treatment groups: sedentary-ve-
hicle, sedentary-DOX, exercise-vehicle, and exercise-DOX. DOX (4mg/kg) or 
vehicle (saline) was administered intraperitoneally bi-weekly for a total of 3 
injections (cumulative dose 12mg/kg). Rats in the exercise groups underwent 
high intensity interval training (85-95 %VO2peak; 4×4 min bouts) on a treadmill 
for 5 days per week starting 1 week prior to the first injection and continued 
throughout study duration. Animals were euthanized 5 days following the last 
injection. At sacrifice, a section of left ventricle was immersion-fixed overnight 
and paraffin-embedded following routine histological procedures. Histological 
assessments were based on H&E and Sirius Red staining. Immunohistochem-
istry was also performed in order to qualitatively assess the expression of 
antioxidant markers including SOD-1, SOD-2 and catalase. Histological analyses 
revealed cardiomyocyte vacuolization in response to both DOX treatment and 
exercise, as well as focal cardiomyocyte loss in sedentary DOX rats. Collagen 
deposition, as assessed by Sirius Red stain, was found to be similar across 
treatment groups. In all cases, SOD-1, SOD-2, and catalase were found to be 
expressed primarily in cardiomyocytes, with little labeling observed in vascular 
smooth muscle cells. The present findings reveal that although there are early 
signs of cardiac injury in response to DOX treatment, there is not yet evidence 
of excessive fibrosis. Although exercise has been widely shown to increase 
antioxidant expression, there were no clear differences in the localization of 
enzyme expression across treatment groups. Future studies aimed at quan-
titatively assessing antioxidant protein expression are required to ultimately 
determine the impact of exercise. 

Institutional funding from UA, ASU and Midwestern

S32. High-Intensity Exercise Preconditioning Prevents Downregula-
tion of eNOS Expression in the Aorta Following Doxorubicin Treat-
ment 

1O’Neill LM, 1Mayek RE, 1Jarrett CL, 1Crawford M, 1D’Lugos A, 2Carroll CC, 1Angadi 
SS, 3Gonzales R, 3Hale TM, 1Dickinson JM, 1Sweazea KL
1Arizona State University, Tempe, AZ
2Midwestern University, Glendale, AZ
3University of Arizona, College of Medicine - Phoenix 

The anthracycline drug Doxorubicin (DOX) is a highly effective treatment for 
breast cancer, but its clinical utility is limited by dose-dependent cardiovascu-
lar toxicity. The toxic effects are partly attributed to DOX-induced generation 
of reactive oxygen species, which may impair nitric oxide-mediated vaso-
dilation. Exercise training activates antioxidant defense mechanisms and is 
thus hypothesized to counteract oxidative stress when initiated prior to DOX 
administration. Adult 8-week old, ovariectomized female Sprague-Dawley rats 
were divided into 4 groups: sedentary + vehicle (Sed+veh); Sed+DOX; exercise 
+ veh (Ex+veh); and Ex+DOX. Rats in the exercise groups were preconditioned 
with high intensity interval training consisting of 4x4 minute bouts of exercise 
at 85-95% of VO2peak separated by 2 minutes of active recovery performed 5 
days per week. Exercise was implemented one week prior to the first injection 
and continued throughout the study. Animals received either DOX (4mg/kg) or 
veh (saline) intraperitoneal injections bi-weekly for a cumulative dose of 12 mg/
kg per animal. Five days following the final injection, animals were anesthetized 
with isoflurane, decapitated and aortas removed for western blot analyses. No 
significant differences in protein expression were detected for inducible nitric 
oxide synthase (iNOS) or the upstream activator of endothelial nitric oxide 
synthase (eNOS), Akt, across groups (p>0.05), whereas eNOS protein expression 
was significantly downregulated in Sed+DOX (p=0.030). In contrast, eNOS 
expression was not altered in Ex+DOX treated animals. These findings suggest 
that exercise preconditioning may help mitigate vascular effects of DOX by 
preventing downregulation of eNOS in the aorta. 

S33. Targeting Pancreatic β-cells Using a Mutivalent Ligand Com-
posed of GLP-1 and CCK Binding Domains 

Russeth T, Moore C, Harrington S, Weber C, Lynch R     
University of Arizona, Tucson, AZ

A goal of diabetes therapeutics is to deliver agents that target insulin secreting 
pancreatic β-cells with high specificity while leaving other cells unaffected. 
Linking two ligands for two different receptors into a single agent promotes 
binding only to cells expressing the complementary receptors, thereby increas-
ing the specificity for the target cells. Both Glucagon Like Peptide 1 (GLP-1) and 
Cholecystokinin (CCK) receptors are expressed on the surface of pancreatic 
β-cells. When bound, GLP-1 promotes glucose uptake and storage in cells while 
CCK increases calcium influx that potentiates the release of insulin. A ligand 
composed of GLP-1 linked to CCK-6 was produced and evaluated for its effect 
on insulin secretion using a β-cell line INS 832/3. Enzyme-linked immune-ab-
sorbent assays (ELISA) were performed to quantify the level of insulin secretion 
in response to ligands successfully binding and activating their receptors.  In 
the presence of stimulatory glucose (15 mM), a combination of unlinked mono-
mers activates insulin secretion by 50 nM.  The GLP-1/CCK-6 dimer potentiated 
glucose stimulated insulin secretin (GSIS) at lower concentrations (5-10 nM); 
i.e., with higher sensitivity than the combined monomers.  However, the dimer 
elicited a lower maximum insulin secretion response. These findings suggest 
that the GLP-1 effect on GSIS (potentiation) is retained in the bivalent ligand, 
but the CCK effect may be attenuated or shifted in efficacy due to interfering 
second messenger pathways. The observed enhanced sensitivity to potentiate 
GSIS indicates that the binding affinity of the GLP-1/CCK-6 is increased via bi-
valent interactions as expected.  Since bivalent binding requires the expression 
of both complementary receptors, this also suggests that the GLP-1/CCK-6 may 
have enhanced specificity for β-cells. 

American Diabetes Association   
Juvenile Diabetes Research Foundation

S34. Variation in advertisement calls across the estrous cycle in grass-
hopper mice

Szczublewski H, Pasch B 
Northern Arizona University, Flagstaff, AZ

Male advertisement vocalizations help coordinate reproduction in a wide 
variety of vertebrates. In some taxa, females may also produce vocalizations 
to signal their fertility. In this study, we investigated call production in female 
grasshopper mice (genus Onychomys), carnivorous rodents that inhabit the 
desert Southwest. We used live-animal recording and cytological assessment 
of vaginal cells following non-invasive lavage to examine the relationship 
between vocal behavior and estrous phase. We found that a subset of females 
exhibited 4-5 day cycles in call production, corresponding to the duration of 
one estrous period. Current efforts aim to determine whether acoustic variables 
also change over the estrous cycle. Our findings indicate that female grasshop-
per mice use vocal signals to communicate receptivity across long distances in 
the dead of desert nights.
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Addendum abstracts
S35. Depletion of microglia via CSF1R inhibition exacerbates postisch-
emic inflammation and brain injury

1Jin W, 1,2Shi S, 1Li Z, 1Li M, 1Wood K, 2Gonzales RJ, 1Liu Q
1Department of Neurology, Barrow Neurological Institute, St. Joseph's Hospital 
and Medical Center, Phoenix, AZ
2Department of Basic Medical Sciences, University of Arizona College of Medi-
cine, Phoenix, AZ

This study was to understand to what extent and by what mechanisms mi-
croglia influence brain inflammation and ischemic brain injury. The survival of 
microglia depends on signaling through colony-stimulating factor 1 receptor 
(CSF1R). A CSF1R inhibitor was used to deplete microglia. A mouse model of 
middle cerebral artery occlusion (MCAO) and a cell-culture model of neurotox-
icity were used to determine the impact of microglia on brain inflammation 
and ischemic brain injury. We show that depletion of microglia via CSF1R 
inhibition exacerbated neurodeficits and brain infarction after MCAO. CSF1R 
inhibition augmented the production of inflammatory mediators, leukocyte in-
filtration and cell death upon brain ischemia. Of note, CSF1R inhibition-induced 
exacerbation of stroke severity did not solely depend on leukocyte infiltration. 
Importantly, CSF1R inhibition dramatically augmented the production of in-
flammatory mediators by astrocytes after brain ischemia. In vitro studies reveal 
that microglia restricted ischemia-induced astrocyte response and provided 
neuroprotective effects. Our findings suggest that the neuroprotective effect 
of microglia may result from its inhibitory action on astrocyte response after 
ischemia.

This study was supported in part by the US National Institutes of Health grant 
(R01NS092713); American Heart Association grant (16SDG27250236); and Nation-
al Multiple Sclerosis Society grant (RG-1507-05318).

S36. Non-invasive tracking of CD4 + T cells with a paramagnetic and 
fluorescent nanoparticle in brain ischemia

1Jin W, 1Li M, 1,2Shi S, 1Li Z, 1Wood K, 1Shi F, 1Liu Q
1Department of Neurology, Barrow Neurological Institute, St. Joseph's Hospital 
and Medical Center, Phoenix, AZ
2Department of Basic Medical Sciences, University of Arizona College of Medi-
cine, Phoenix, AZ

The purpose of this study was to identify an in vivo imaging approach for 
sequential monitoring of brain-infiltrating CD4 + T cells in experimental 
ischemic stroke. A paramagnetic and fluorescent nanoparticle, SPIO-Molday 
ION Rhodamine-B (MIRB), was used to label CD4 + T cells. Magnetic resonance 
imaging (MRI) and Xenogen imaging were used to monitor the dynamics of 
transferred CD4 + T cells in a mouse model of middle cerebral artery occlusion. 
MIRB-labeled CD4 + T cells can be longitudinally visualized in the mouse brain 
and peripheral organs such as the spleen and liver after cerebral ischemia. 
Immunostaining of tissue sections showed similar kinetics of MIRB-labeled CD4 
+ T cells when compared with in vivo observations. Our results demonstrated 
the use of MIRB coupled with in vivo imaging as a valid method to track CD4 + 
T cells in ischemic brain injury. This approach will facilitate future investigations 
to identify the dynamics and key spatiotemporal events for brain-infiltrating 
lymphocytes in CNS inflammatory diseases.

This study was supported in part by American Heart Association Grant 
GRNT18970031 and National Institutes of Health Grants R01AI083294.
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