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CAMPUS MAP 

 

 
 

 

CHOLLA HALL (BLDG. 6), RO0M C  

FRIDAY ORAL PRESENTATIONS BY GRADUATE STUDENTS 

 

CHOLLA HALL, ROOM 112 

FRIDAY-POSTER SESSION BY GRADUATE STUDENTS 
 

 

CHOLLA HALL, ROOM 112 

SATURDAY -POSTER PRESENTATIONS BY 

REGULAR, POST-DOCS, UNDERGRADUATE MEMBERS 
 

CHOLLA HALL, ROOM C 

SATURDAY - ORAL PRESENTATIONS BY REGULAR AND POST- DOCS 

 

AUDITORIUM (Building #8) 

FRIDAY’S KEYNOTE LECTURE (Auditorium) & RECEPTION (Lobby) 
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APS and AzPS NOTABLES 

 
 APS President AzPS President 
 

  
 

 Peter Wagner, M.D. Stan Lindstedt 

 Professor of Medicine Professor of Biological Sciences 

 University of California, San Diego Northern Arizona University 

 

 

 

 

 

 

  AzPS Midwestern 

 AzPS President-Elect Program Coordinator 
 

    
 

 Scott Boitano Layla Al-Nakkash 

 Associate Professor of Physiology Associate Professor of Physiology 

 The University of Arizona Midwestern University 
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ABSTRACT CODES 

 
 

 

F = Friday Oral Presentations, Cholla Hall, Lecture Room C 

 

S = Saturday Oral Presentations, Cholla Hall, Lecture Room C 

 

A-R = Friday Poster Boards in Cholla Hall, Room 112 for Graduate 

Members 

 

A-U = Saturday Poster Boards in Cholla Hall, Room 112 for Regular, Post 

Doctoral Trainees and Graduate Members 

 

 

 

 
 

 

REMINDER 
 

To help us improve for the 2011 meeting, please complete the “tear out” 

questionnaire on the last page and place it in the “box” on the registration 

table.
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FRIDAY’S PROGRAM 

AT A GLANCE 

 

 
11:00 – 6:00 Registration in Foyer of Cholla Hall of Building 6  

 

 

11:00 - 3:45 Set-up posters in Room 112 of Cholla Hall  

 

 

1:00 – 3:45 Featured Topic I: Graduate Student Oral Presentations in Lecture 

Room C in Cholla Hall 

 

 

4:00-  6:00 Undergraduates interested in a career in Medicine, tour of 

Midwestern College of Osteopathic Medicine to assemble in Foyer of 

Cholla Hall  

 

 

4:00 – 6:00 Poster Presentations by Graduate Students in Room 112 of Cholla 

Hall 

 

 

6:00 – 7:30 DINNER BREAK 

 

 

7:30 – 8:45 Keynote Lecture in Auditorium of Building #8 

 

 

8:45 – 10:00 AzPS Chapter Reception in Lobby of Building #8 
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FRIDAY AFTERNOON, NOVEMBER 5, 2010 
 

 ABSTRACT 

TIME ID EVENT OR TOPIC LOCATION  
 

11:00–6:00 PM Registration Foyer of Cholla Hall (Bldg. 6) 
 

1:00–3:45 PM Featured Topic I Cholla Hall, Lecture Room C 

 Graduate Student Presentations 

   

  CHAIRPERSON 

  Dr. Johana Vallejo 

  Professor of Physiology 

  Department of Physiology 

  Midwestern University   

  

  

  

1:00 FI-1 Insuline resistance and caveolae membrane microdomains: Is there a connection? 

  Vallejo, J.  Department of Physiology, Midwestern University, p.26 
 

1:15 F-2 4-Vinylcyclohexene Diepoxide (VCD)-Induced Fibroadenomas: A Novel Rat Model of 

Mammary Tumorigenesis 

  Wright, L.  The University of Arizona, p.26 
 

1:30 F-3 Comparison of the effects of either genistein or estradiol in ovariectomized rats 

  Lucy, D.  Midwestern University, p.26 
 

1:45 F-4 The Affect of Acetaminophen and Exercise on the Achilles Tendon in Wistar Rats 

   Whitt, J.  Midwestern University, p.26 
 

2:00 F-5 The Effect of Acetaminophen and Exercise on IL-6 Levels in Human Achilles 

Peritendinous Tissue 

  Gump, B.  Midwestern University, p.27  
 

2:15 F-6 Connexin40-Deficient Mice Reveal Angiotensin II-Dependent and –Independent 

Mechanisms of Post-Ischemic Tissue Survival and Recovery 

  Fang, J.  The University of Arizona, p.27 
 

2:30  BREAK 

  

2:45 F-7 Early Lymphatic Developmental Consequences in Mice Lacking Connexin 37 and 

Connexin 43  

  Kanady, J.  The University of Arizona, p.27 

 

3:00 F-8 Building a Virtual Biomechanical Model of the Bullfrog Skeleton 

  Wilkinson, K.  Northern Arizona University, p.27 
 

3:15 F-9 Pyruvate Sparing by Fatty Acid and Glutamate in Sparrow Skeletal Muscle 

Mitochondria 

  Kuzmiak, S.  Arizona State University, p.28 
 

3:30 F-10 Adrenergic Modulation of Glucose Stimulated Insulin Secretion of MIN6, a Glucose 

Responsive and Catecholamine-Sensitive Insulin Secreting Cell Line 

  Macko, A.  The University of Arizona, p.28 
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AzPS NOTES 
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FRIDAY, NOVEMBER 5, 2010 

 

GRADUATE STUDENT POSTER ARRANGEMENET 

 

4:00-6:00 PM 

 

 

 

   R Q P O 
  Sherwood Hoffman Ramos Sears 

 

 

H I J K L M N 
  Powers Methawasin Buck Emert McKee Hicks Revill 

 

 

G F E D C B A 
 Jaiswal Angelov Good Truong Osterlund Ananthakrishnan Hart 

 

 

 

  Cholla 114     Cholla 112 
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POSTER TITLES BY GRADUATE STUDENTS 

  

 A Targeting Pancreatic β-Cells with High Specificity Using a Heterobivalent GLP-

1/Glibenclamide Ligand   
  Hart, N.  The University of Arizona, p.30 
 

 B Improved Binding and Altered Signaling in β-Cells With a Yohimbine Linked GLP-1 

Divalent Ligand 
  Ananthakrishnan, K.  The University of Arizona, p.30 
 

 C Dihydrotestosterone Attenuates HIF-1α And COX-2 in Cerebral Arteries Following 

Hypoxia 
  Osterlund, K.  The University of Arizona-Phoenix, p.30 
 

 D Organ Deposition of Activated Neutrophils After Successful Resuscitation Following 

Cardiac Arrest 
  Truong, V.  The University of Arizona, p.30 
 

 E Gap Junction Hemichannel Function is Sufficient for Cx37 Mediated Growth 

Suppression 

  Good, M.  The University of Arizona, p.31 
 

 F Role of Cx43 and Its MAPK Target Sites in Mesenchymal Cell Differentiation 

  Angelov, S.  The University of Arizona, p.31 
 

 G GABA-A Receptor Expression in the Prebotzinger Complexregion of Developing Rats 

Prenatally Exposed to Nicotine 

  Jaiswal, S.  The University of Arizona, p.31 
 

 H The Relative Contributions of Titin and Collagen to Passive Tension in the Whole 

Mouse Soleus Muscle 
  Powers, K.  Northern Arizona University, p.31 
 

 I Mouse Intact and Skinned Cardiac Myocyte Mechanics: Crossbridge and Titin-Based 

Stress in Unactivated Cells 
  Methawasin, M.  The University of Arizona, p.32 
 

 J Thin Filament Length in Mouse Skeletal Muscle and Its Relationship to Differential 

Splicing of Nebulin  

  Buck, D.  The University of Arizona, p.32 
 

 K Shifts in Skeletal Muscle Fiber Types During the Progression of Hypertrophic 

Cardiomyopathy 

  Emert, A.  The University of Arizona, p.32 
 

 L Sex Dimorphic Myofilament Function and Cardiac Troponin-I Activity in R403Q 

Hearts 

  McKee, L.  The University of Arizona, p.32 
 

 M Fibroblast-Derived Mediators Improve Skeletal Muscle Differentiation in a Strain 

Dependent Manner: Potential Requirement for Interluekin-6 

  Hicks, M.  Arizona State University, p.33 
 

 N Evaluation of Persistent Inward Currents Using Paired Motor-Unit Recordings in 

Human Genioglossus Muscle 

  Revill, A.  The University of Arizona, p.33 
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POSTER TITLES BY GRADUATE STUDENTS, continued… 

  

 

 

 O Effect of Genistein on CFTR Localization in Murine Intestine 

  Sears, S.  Midwestern University, p.33 

 

 P The Estrogen Receptor Agonist Genistein Promotes Collagen-Sparing in the Achilles 

Tendon of Oophorectomized Rats. 

  Ramos, J.  Midwestern University, p.33 

 

 Q Time-Sensitive Immunofluorescence Assay Using Lanthanide Labeled Ligands: A 

Novel Screening Method to Assess Par-2 Peptidomimetic Binding 

  Hoffman, J.  The University of Arizona, p.34 

 

 R Arsenic Alters Barrier Properties in Human Airway Epithelial Cells 

  Sherwood, C.  The University of Arizona, p.34 
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FRIDAY EVENING, NOVEMBER 5, 2010 
 

 TIME EVENT LOCATION  
 

 7:30 – 8:45 P.M. APS Keynote Lecturer Auditorium Bldg. 8 

 

 HOST FEATURED DIGNITARY 

 

   
 Dr. Stan Lindstedt Dr. Kathleen Goeppinger 

 Professor of Biological Sciences President and Chief Executive Officer 

 The University of Arizona Midwestern University 

   

Distinguished Keynote Speaker 

 
Dr. Jim Weiss 

Kawata Professor of Medicine & Physiology 

Chief, Division of Cardiology 

Director, Cardiovascular Research Laboratory 

David Geffen School of Medicine at UCLA 

 

Cardiac Ischemia/Reperfusion Injury: The Good, the Bad, and the Ugly 

 
During cardiac ischemia/reperfusion, mitochondrial Ca overload inducing long-lasting openings of mitochondrial permeability transition pores 

(mPTP) is a major factor causing irreversible ischemia/reperfusion injury in the heart.  However, transient mPTP openings in a low 

conductance mode have been hypothesized to protect mitochondria from excessive Ca accumulation.  Consistent with this hypothesis, we find 

that cardiac mitochondria utilize asynchronous transient low conductance mPTP openings to tolerate elevated levels of extramitochondrial free 

Ca without collectively depolarizing.  Experimental and mathematical modeling results indicate that transient mPTP openings allow 

mitochondria to depolarize long enough to flush accumulated matrix Ca, and then rapidly repolarize when the mPTP closes.  Because the 

subsequent rate of matrix Ca reuptake by the mitochondrial Ca uniporter is much slower than the rate of matrix Ca release (e.g. by <1:100), 

only a tiny fraction of mitochondria (<1%) are depolarized at any given time.  At the same time, transient mPTP openings markedly increase 

mitochondrial production of reactive oxygen species (ROS).  This evidence suggests that transient low conductance mPTP openings are an 

important mechanism by which cardiac mitochondria collectively defend themselves against excessive matrix Ca overload and engage ROS-

dependent cardioprotective signaling, thereby delaying long-lasting mPTP opening with its destructive consequences. 

  

  
 

 8:45 – 10:15 P.M. Chapter Reception for Lobby of Bldg. 8 

   AzPS Members and Guests 
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SATURDAYS’S PROGRAM 

AT A GLANCE 

 
 

 

TIME EVENT OR TOPIC LOCATION  

 

 

7:30-8:00 Set up Posters Cholla Room 112 

 

8:00-9:00 Symposium Cholla Hall Lecture Room C 

 

9:15 - 11:15 Poster Presentations by Regular, Cholla Room 112 

 Member, Post-Doctoral Trainees 

 and Undergraduates 

 

11:30 – 12:30 The Distinguished Arizona Lecture Cholla Hall Lecture Room C 

 

12:30 - 1:30 Box Lunch Pick Up Foyer of Cholla Hall. 

  Eat in hall or Ramada Bldg 12 

 

1:30 – 2:00 Business Meeting &  Cholla Hall, Lecture Room C 

 Presentation of Awards 

 

2:00 – 4:30 Featured Topic II: Cholla Hall, Lecture Room C 

 Regular Member and Post Doctoral Trainee 

 Oral Presentations 

 

4:30 Adjourn 
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SATURDAY, NOVEMBER 6, 2010 
 

 

 

 

   

TIME   EVENT OR TOPIC LOCATION  
 

 

8:00 -9:00 AM FEATURE TOPIC II   Cholla Hall, Lecture Room C 

 Topics in Lung Physiology 

 

 

  

 

    

 CHAIRPERSON 

 Dr. Scott Boitano 

 Associate Professor of Physiology 

 Department of Physiology 

 The University of Arizona 

 

 

 

 

 

 

8:00 -  8:30  Airway Remodeling in Disease 

  Boitano, S.  The University of Arizona 

 

 

8:30 - 9:00  Understanding Apnea 

  Fregosi, R.  The University of Arizona 
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SATURDAY, NOVEMBER 6, 2010 

 

POSTER ARRANGEMENT 

FOR 

REGULAR MEMBERS, 

POST-DOCTORAL TRAINEES and 

UNDERGRADUATE STUDENTS  

9:15-11:15 AM 

 

 

 

U T S R Q P O 
Chao Marchionne Lekic O’Connor Techapinyawat Garcia Biwer 

 

 

H I J K L M N 
 Broderick Pannabecker Chandra Flynn Yates Kappeler Broderick 

 

 

G F E D C B A 
 Broderick Broderick Dismuke Chung Hudson Monroy Pace 

 

 

 

Cholla 114      Cholla 112 
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SATURDAY, NOVEMBER 6, 2010 
 

 

 
 

POSTER TITLES IN CHOLLA HALL BY 

REGULAR MEMBERS, POST-DOCTORAL TRAINEES 

AND UNDERGRADUATE STUDENTS 
  

 

 A Does Genetic Variation in Titin Affect Mouse Locomotion? 

  Pace, C.  Northern Arizona University, p.37 

 

 B CA2+-Activation of Skeletal Muscle: Not Just The Thin Filament 

  Monroy, J.  Northern Arizona University, p.37 

 

 C Characterization of Titin Following Transverse Aortic Constriction in Mice 

  Hudson, B.  The University of Arizona, p.37 

 

 D Passive Properties of the Isolated Mouse Heart: Titin, Collagen and The Working 

Sarcomere Length Range 

  Chung, C.  The University of Arizona, p.37 

 

 E Hydrodynamic Properties of Myocilin-containing Protein Complex 

  Dismuke, W.  The University of Arizona, p.38 

 

 F The Stress Response of the db/db Mouse Subjected to Voluntary and Treadmill Run 

Training 

  Broderick, T.  Midwestern University, p.38 

 

 G The Effects of Exercise Training on Liver BBH and Kidney OCTN2 Expression in the 

Rat  

  Broderick, T.  Midwestern University, p.38 

 

 H Downregulation of Oxytocin Receptors in Right Ventricle of Rats With Monocrotaline-

Induced Pulmonary Hypertension 

  Broderick, T.  Midwestern University, p.38 

 

 I Two-Compartment Model of Rat Renal Inner Medullary Vasculature 

  Pannabecker, T.  The University of Arizona, p.39 

 

 J Endothelial Dysfunction in Diabetes/High Glucose is Mediated Through Increase in 

Arginase Activity 

  Chandra, S.  The University of Arizona, p.39 

 

 K Novel and Specific Agonists to Protease-Activated Receptor-2 (PAR-2) Stimulate 

Multiple Signaling Pathways to Induce a Physiological Response In Vitro and In Vivo. 

  Flynn, A.  The University of Arizona, p.39 
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POSTER TITLES BY 

REGULAR MEMBERS, POST-DOCTORAL TRAINEES AND UNDERGRADUATE 

STUDENTS, continued… 
 

 

  

 

 L Adrenal Demedullation Abolishes Hypoxemia-Induced Catecholamine Suppression of 

Glucose Stimulated Insulin Secretion in Fetal Sheep 

  Yates, D.  The University of Arizona. p.39 

 

 M Distribution of Anti-Müllerian Hormone and its Receptor in Neonatal Rat Ovaries 

  Kappeler, C.  The University of Arizona. p.40 

 

 N Weight Loss and Adipokine Changes in Mountaineers at 5300 m. 

  Broderick, T.  Midwestern University, p.40 

 

 O Transient ACE Inhibitor Treatment in SHR Confers Protection Against L-NAME 

Induced Diastolic Dysfunction 

  Biwer, L.  The University of Arizona College of Medicine-Phoenix, p.40 

 

 P Increased Postprandial Lipemia and Greater “Spillover” of Dietary Lipid into the 

Plasma with Aging 

  Garcia, Y.  Arizona State University, p.40 

 

 Q Dihydrotestosterone Decreased Reactive Oxygen Species in Human Coronary Vascular 

Smooth Muscle Cells 

  Techapinyawat, R.  The University of Arizona College of Medicine-Phoenix, p.41 

 

 R Endotoxin- or Hypoxic- Induced TLR4 Expression is Blunted By Dihydrotestosterone 

in Primary Human Vascular Smooth Muscle Cells 

  O’Connor, D.  The University of Arizona College of Medicine-Phoenix, p.41 

 

 S Characterization of ACh-Mediated Vasodilation in Tibialis and Mesenteric Arteries 

Isolated from Mourning Doves 

  Lekic, M.  Arizona State University, p.41 

 

 T Chronic Renin Inhibition Enhances Insulin Signaling and Insulin-Stimulated Glucose 

Transport in Rat Skeletal Muscle 

  Marchionne, E.  The University of Arizona, p.41 

 

 U Regulation of Protein Phosphatase I Regulatory Subunit 12A 

  Chao, A.  Arizona State University, p.42 
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 SATURDAY, NOVEMBER 6, 2010, continued… 
 

  ABSTRACT 

TIME  ID EVENT OR TOPIC LOCATION  

 

11:30 - 12:30 THE DISTINGUISHED Cholla Hall, Lecture Room C 

 ARIZONA LECTURE 

  

 

 CHAIRPERSON  

 Dr. Stan Lindstedt 

 Professor of Biological Sciences 

 Northern Arizona University 

 

 

Featured Speaker 
 

 
 

Dr. William Dantzler 

Professor of Physiology 

Department of Physiology 

The University of Arizona 
 

Contributions of the Comparative Approach to the Understanding of Renal Physiology 
 

Comparative studies played a seminal role in definitively demonstrating the three major processes in the formation of urine: 1) glomerular 

filtration, 2) tubular reabsorption, and 3) tubular secretion, beginning with William Bowman’s mid 19th century work on glomerular structure 

and circulation through the kidney and continuing through the mid 20th century.  During this period many investigators (Bowman, A. N. 

Richards, E. K. Marshall, and others) found that, by following the “August Krogh Principle” that for every biological problem there is a species 

uniquely suited to its study, they could solve longstanding questions about renal function.  This talk will consider these investigators and the 

seminal studies they performed. 

 

 

12:30 - 1:30 PM Lunch Pickup Foyer of Cholla Hall 

 

1:30 – 2:00 PM AzPS Chapter Business Meeting Cholla Hall, Lecture Room C 

 and Presentation of Awards 

 

2:00 - 4:30 PM Oral Presentations Cholla Hall, Lecture Room C 

 

4:30 PM Adjourn 
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SATURDAY, NOVEMBER 6, 2010, continued… 
 

  ABSTRACT 

TIME  ID EVENT OR TOPIC LOCATION  

 

2:00-4:30  Featured Topic III Cholla Hall, Lecture Room C 

  Regular Members and Post-Doctoral 

  Trainee Oral Presentations 

 

  CHAIRPERSON    

 Dr. Michael Quinlan 

 Professor of Physiology 

 Midwestern University 

   

     

2:00 S-1 Is Titin a Winding Filament? 

  Nishikawa, K.  Northern Arizona University, p.44 

 

2:15 S-2 Increased CA2+ Sensitivity and Length-Dependent Activation in a Mouse Model with 

Increased Titin-Based Stiffness 

  Lee, EJ.  The University of Arizona, p.44 

 

2:30 S-3 Repetitive Motion Strain (RMS) Induces Human Fibroblast (HF) Sensitivity to Nitric 

Oxide (NO) in Vitro: Potential roles of Myofascial Release (MFR) in Wound Healing 
  Cao, T.  The University of Arizona College of Medicine-Phoenix, p.44 

 

2:45 S-4 Cardiac GATA4 and Downstream Structural Genes are Down-Regulated in the db/db 

Mouse 

  Broderick, T.  Midwestern University, p.44 

 

3:00 S-5 The Function of Trabeculae in the Accessory Heart Wall of Squid 

   Uyeno, T.  Northern Arizona University, p.45 
 

3:15  BREAK 
 

3:30 S-6 Glucagon-Like Peptide-1 Enhances Nitric Oxide Production by Coronary Endothelial 

Cells and Improves Post-Resuscitation Coronary Microvascular Function 

  Dokken, B.  The University of Arizona, p.45 

 

3:45 S-7 Arteriolar Rarefaction is Related to Altered Shear Rate and Plasma Cytokine Levels in 

Murine Models of Diabetes and Obesity 

  Georgi, M.  The University of Arizona College of Medicine-Phoenix, p.45 

 

4:00 S-8 Critical Role of the Transient Activation of p38 MAPK in the Etiology of Skeletal 

Muscle Insulin Resistance Caused by Low-Level In Vitro Oxidant Stress 

  Diamond-Stanic, M.  The University of Arizona, p.45 

 

4:15 S-9 One Month of a Genistein-Containing Diet has Varying Effects in Male and Female 

Mice 

  Al-Nakkash, L.  Midwestern University, p.46 
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F-1 F-2 

Insulin resistance and caveolae membrane 

microdomains: Is there a connection? 

J.Vallejo, Department of Physiology, Midwestern University, 

Glendale, AZ 

Caveolae are recently recognized as critical for proper 

compartmentalization of insulin signaling, but their role 

in the pathogenesis of insulin resistance is not fully 

understood. Caveolae are particularly abundant in 

adipocytes and especially critical for insulin signal 

transduction in these cells. Caveolae contain lipids such 

as cholesterol and glycoshpingolipids, and scaffolding 

proteins known as caveolins. Previous studies 

demonstrated that, in adipocytes in a state of insulin 

resistance, the inhibition of insulin signaling and the 

elimination of insulin receptors from the caveolae were 

associated with an accumulation of glycoshpingolipids 

such as ganglioside GM3. A growing body of evidence 

implicates glycosphingolipids including gangliosides in 

the pathogenesis of insulin resistance. The fatty acids 

palmitate and ceramide are precursors of 

glycoshpingolipids. We are currently pursuing studies to 

characterize the effect of palmitate and ceramide into the 

interactions and expression of insulin receptors, insulin 

signaling molecules, and Glut-4 transporters, based on 

the concept demonstrated here. 
 

 4-VINYLCYCLOHEXENE DIEPOXIDE (VCD)-INDUCED 

FIBROADENOMAS: A NOVEL RAT MODEL OF MAMMARY 

TUMORIGENESIS   

LE Wright1, AL Lukefahr1, JB Frye1, PB Hoyer2, DG Besselsen3, JL Funk1 
1Department of Medicine; 2Department of Physiology; 3University Animal 

Care, University of Arizona, Tucson, AZ. 
Fibroadenomas occur spontaneously in female Sprague Dawley (SD) rats 

with a late onset, occurring around 14 months of age when rats are in a state 

of persistent estrus, and are hormone responsive as early ovariectomy 

(OVX) prevents their later occurrence. 4-Vinylcyclohexene diepoxide 

(VCD) is an occupational chemical that selectively targets primordial and 

primary follicles in the ovary and accelerates ovarian senescence in rodents, 

leading to an early onset of persistent estrus, followed by premature ovarian 

failure. We hypothesized that mammary tumor incidence would thus be 

altered in VCD-treated female SD rats, having an earlier onset due to 

premature induction of persistent estrus and/or a decreased incidence due to 

premature ovarian failure, analogous to OVX rats. To test this postulate, 

28-day old female SD rats were dosed ip for 25 days with vehicle or VCD 

(80 mg/kg/d or 160 mg/kg/d; n=18-29/group) and monitored to post natal 

day (PND) 604 for mammary tumor onset and incidence. Mammary tumor 

onset was accelerated (PND 219 vs. 394) and incidence was increased (84% 

vs. 38% at PND 604; p=0.035) in VCD-treated animals in a dose-dependent 

manner relative to vehicle-treated, age-matched controls. Development of 

mammary tumors was independent of plasma prolactin levels and changes 

in ovarian function, assessed by time spent in persistent estrus and ambient 

17-estradiol. These data suggest that VCD may be acting as a tumor 

enhancer when administered to rats during terminal end bud epithelial 

differentiation (PND 21-55), a period when the breast is most susceptible to 

carcinogens. Consistent with this hypothesis, administration of VCD to 3-

month female SD rats, after terminal end bud differentiation did not alter 

the incidence or onset of mammary tumor development. Since VCD is 

known to target c-KIT signaling in the ovary, this may represent a possible 

mechanism for VCD’s effect in the breast, as c-KIT is known to regulate 

differentiation and growth of mammary epithelium. 
 

F-3 

 

 

 

F-4 
Comparison of the effects of either genistein or estradiol in ovariectomized rats.  

D. Lucy, T. Djandjoulia, L. Batia, A. Peterson, T. Broderick and L. Al-Nakkash.  

Midwestern University, Glendale, AZ. 

Genistein, is purported to be an alternative to estrogen treatment for post-menopausal 
women. Given the known benefits of exercise to abate cardiovascular disease, in this 

study we examined the effects 6 weeks treatment with genistein (300 mg/kg/day, G), 

estradiol (10 mg/kg/day, E2) or control (Veh), with exercise (Ex) or without (Sed), 
on physical characteristics, blood pressures (BP), aortic measures and serum levels 

of NEFA, glucose, cholesterol in ovariectomized (OVX) Sprague-Dawley rats. Rats 

were randomly divided into the following groups (n=7-18/group); Veh-Sed, G-Sed, 
E2-Sed, Veh-Ex, G-Ex, E2-Ex. Diastolic BP and mean arterial BP were significantly 

decreased in the E2-Sed (74.4±2.4 and 86.7±2.2 mmHg respectively) and E2-Ex 

groups (68.9±4.3 and 82.0±4.0 mmHg respectively) compared to controls (86.7±1.9 
and 97.2±1.9 mmHg respectively, P<0.05). Systolic BP and heart rate were 

significantly decreased in the E2-Ex group (105.7±1.9 mmHg and 325.6 ±17.5 

beats/min) compared to controls (118.9±2.5 mmHg and 447.8±4.9 beats/min, 
P<0.05). We found no changes in pulse pressure and cardiac work for any of the 

groups. Final body weight was significantly decreased in E2-Sed (233.9±5.6 g) and 

E2-Ex (222.7±3.9 g) compared to controls (342.2±13.1 g, P<0.05). Heart and liver 
weight were significantly decreased in E2-Sed (0.8±0.02 g and 4.5±0.3 g 

respectively) and E2-Ex (0.7±0.02 g and 5.1±0.3 g respectively) compared to 

controls (0.9±0.02 g and 5.5± 0.3 respectively, P<0.05). Fat pad weight was 
significantly decreased in E2-Sed (5.6±0.8 g) and E2-Ex (5.1±0.7 g) compared to 

controls (18.3±1.9 g P<0.05). Femur weight was significantly decreased in E2-Sed 

(0.6±0.01 g respectively) and E2-Ex (0.6±0.01 g) compared to controls (0.8±0.02 g, 
P<0.05). We found no changes in serum levels of glucose, NEFA or cholesterol for 

any of the groups. Our data suggests that a 6-week treatment period of genistein or 

E2 results in disparate effects in physical characteristic and blood pressures. Dana 
Lucy was supported by the Midwestern University Summer Dental Fellowship 

Program. Layla Al-Nakkash was supported by NIH (1R15DK071625-01A2). 

 THE AFFECT OF ACETAMINOPHEN AND EXERCISE ON THE ACHILLES TENDON IN 

WISTAR RATS 

Whitt, J.A, Tedeschi, J, Gump, B., McMullan, D.R., Del Mundo, J., Moore, S., Broderick, T.L., and 

Carroll, C.C. 

 

Arizona College of Osteopathic Medicine, Midwestern University, Glendale, AZ 

 

The purpose of this study was to evaluate the influence of acetaminophen (APAP) on collagen content in 

rat Achilles tendon. Ten-week-old male Wistar rats were given saline (SAL, n=8) or APAP (n=10; 200 

mgkg-1) once daily via oral gavage for 8 weeks. Tendon collagen content was determined by detection 

of the collagen specific amino acid hydroxyproline using HPLC. Following treatment, tendons, mm. 

gastrocnemius and soleus, fat pad, heart, liver, and femur and tibia bones were harvested. Tendon 

collagen content was greater (p<0.05) in the rats given APAP (SAL: 510.542.3; APAP: 663.438.0 g 

collagenmg tendon wet weight). Fat pad weight was greater (p<0.05) in the APAP group (SAL: 

11.021.87; APAP: 15.831.36 g). Both femur and tibia weight [femur: (SAL: 86719; APAP: 93623 

mg, tibia: (SAL: 64422, APAP: 71816 mg)] were greater (p<0.05) in the rats consuming APAP. M. 

soleus (SAL: 20311; APAP: 2409 mg) but not m. gastrocnemius (SAL: 2.730.05; APAP: 2.760.12 

g) weight was greater (p<0.05) in the rats given APAP, whereas heart and liver weight was not different 

between groups. APAP appears to promote collagen deposition in tendon and has growth promoting 

affects on bone and skeletal muscle, however, the affect on skeletal muscle appears to be specific to the 

type I soleus muscle. The specific mechanisms of these effects require further study. 

 

MWU College of Health Sciences and MWU Office of Research and Sponsored Programs 
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F-5 F-6 
THE EFFECT OF ACETAMINOPHEN AND EXERCISE ON IL-6 

LEVELS IN HUMAN ACHILLES PERITENDINOUS TISSUE 

 

B Gump1, DR McMullan1, D Cauthon2, S Moore1, JA Whitt1, J Tedeschi1, 

JD Del Mundo1, T Letham1, G Friedlander3, PJ Kim3, J Pingel4, H 

Langberg4, and CC Carroll1 

1Arizona College of Osteopathic Medicine, 2Podiatric Medicine, 

Midwestern University, Glendale, AZ, 3Sole Foot & Ankle Consultants, 
4Institute of Sports Medicine, Bispebjerg Hospital, University of 

Copenhagen, Denmark 

Although traditionally viewed as having weak anti-inflammatory activity, 

acetaminophen (APAP) has recently been shown to inhibit 

cyclooxygenase-2 (COX-2) a key mediator of inflammation. APAP 

consumption has also been shown to reduce tendon strength when taken 

during resistance training. We evaluated the effects of APAP on cytokine 

levels in human Achilles peritendinous tissue after exercise. Subjects 

(n=12, 263 y) were randomly assigned to a placebo or APAP group. 

After basal measurements, subjects ran for 1 hour (70% maximum heart 

rate, 3% grade). Peritendinous tissue was sampled via microdialysis 

catheters placed ventral to the Achilles tendon. Samples were collected 

from 2-6 hours post-exercise. Drug (1000 mg APAP) was administered in 

a double-blind manner one hour prior to microdialysis sampling. Dialysate 

was assayed for IL-6 (pgml-1) by enzyme immunoassay. IL-6 (Placebo-

PRE: 2699±755, POST-2-3 hr: 8417±2711, 3-4 hr: 8850±3137, 4-5 hr: 

7175±1974, 5-6 hr: 4447±1693; APAP-PRE: 1740±274, POST-2-3 hr: 

5059±3657, 3-4 hr: 5806±2810, 4-5 hr:  6562±2607, 5-6 hr: 5144±2252) 

was increased with exercise in both groups (p<0.05). The IL-6 response to 

exercise was generally lower in the group consuming APAP but additional 

subjects are needed to evaluate this potential difference. 

American College of Foot and Ankle Surgeons, American Podiatric 

Medical Students’ Association, MWU Office of Research and Sponsored 

Programs 
 

 CONNEXIN40-DEFICIENT MICE REVEAL ANGIOTENSIN II-

DEPENDENT AND –INDEPENDENT MECHANISMS OF POST-

ISCHEMIC TISSUE SURVIVAL AND RECOVERY 

By Fang, J.S., Angelov, S.N., Simon, A.M. and Burt, J.M. 

Department of Physiology, The University of Arizona, Tucson, Arizona 

Gap junction channels, which form by docking of complexes of connexin 

(Cx) proteins, allow intercellular passage of electrical and chemical 

signals. Cx37 and Cx40 are co-expressed blood vessel endothelium where 

they appear to play critical, and distinct, roles to regulate vascular 

function. Cx40 is though to play a primarily communicative role, 

mediating conduction of vasodilatory signals via endothelial-endothelial 

junctions; in addition, Cx40-deficient (Cx40-/-) mice experience 

dysfunction of the renin-producing cells of the kidney resulting in 

overproduction of circulating renin and systemic hypertension. Thus, 

Cx40-/- animals are useful to explore the relative contributions of 

intercellular communication and renin-angiotensin signaling on vascular 

physiology. In this study, we challenged Cx40-/- mice with a surgical 

model of hindlimb ischemia that typically activates multiple pathways 

necessary to maintain limb perfusion (e.g. collateral dilation and 

remodeling) and reduce hypoxic damage (e.g. inflammation). We report 

that Cx40-/- mice experienced profound necrosis and auto-amputation of 

ischemic tissue, associated with reduced subcutaneous blood flow. To 

dissect mechanism(s) involving Cx40 from those requiring renin-

angiotensin signaling, we pre-treated Cx40-/- animals with short- or long-

term regimens of losartan, a specific angiotensin II receptor (AT1R) 

antagonist. Interestingly, short-term losartan exposure did not alter post-

ischemic outcome, whereas long-term losartan treatment improved 

surgical limb bloodflow, reduced macrophage infiltration, and delayed – 

but did not prevent – post-ischemic necrosis. Thus, prolonged AT1R 

signaling is partially involved in post-ischemic tissue recovery, and may 

regulate vascular remodeling and inflammation. However, our findings 

also suggest that AT1R-independent mechanisms that require Cx40 are 

also necessary for post-ischemic limb survival. Taken together, our 

experiments suggest that Cx40 mediates upstream conduction of 

vasodilatory signals, whereas AT1R stimulates inflammatory infiltration 

and collateral pruning; all three processes appear to be necessary for post-

ischemic limb survival and are dysregulated in Cx40-/- animals. 

F-7  F-8 
EARLY LYMPHATIC DEVELOPMENTAL CONSEQUENCES IN MICE 

LACKING CONNEXIN 37 AND CONNEXIN 43.  
Kanady JD, Munger SJ, Simon AM.  Department of Physiology, University of 

Arizona, Tucson, Arizona, 85724. 

Proper communication between the cells of our bodies is crucial for normal 
physiologic function.  One of the critical mediators of communication in vertebrate 

systems is the connexin family of proteins, which form intercellular channels 

(called gap junctions) between cells.  The purpose of this study was to investigate 
the consequences of genetic loss of connexin 37 (Cx37) and/or connexin 43 (Cx43) 

on early lymphatic development.  A knockout mouse model was used in which 

mice were bred lacking either one or both copies of Cx37 and/or Cx43.  Embryonic 
day 13.5 (E13.5) embryos were serially sectioned and stained with hemotoxylin and 

eosin.  The cross-sectional area of the jugular lymph sac (JLS) was measured and 

compared across genotypes.  Digital color fills of the JLS lumen were exported to 
image-analysis software for three-dimensional reconstruction of the JLS.  In order 

to assess intact lymphatic vessels at a later stage of development, whole-mount 

immunohistochemistry of E18.5 mesenteries for phospho-histone H3 (pH3) and 
Foxc2 were analyzed via epifluorescent and confocal microscopy for lymphatic 

endothelial cell density (LEC) measures.  The cross-sectional area of the JLS in 

Cx37-/- and Cx37-/-Cx43-/- embryos was 84% and 178% larger than wild-type 
embryos (p<0.05).  Three-dimensional reconstruction of the JLS corroborated these 

findings.  LEC density measures of E18.5 mesenteric lymphatic vessels revealed a 
37% and 59% increase in Cx37-/- and Cx37-/-Cx43-/- embryos over wild-type, 

respectively (p<0.05).  Neither the cross-sectional area of the JLS nor the cell 

density measurements in Cx43-/- embryos differed significantly compared to wild-
type.  Preliminary results suggest that the number of LECs positive for pH3 in 

E18.5 Cx37-/- mesenteric lymph vessels is higher than wild-type.  We conclude that 

Cx37, but not Cx43, is necessary for normal size development of the JLS.  Based on 
cell density measures and the expression of the mitotic marker pH3 in mesenteric 

lymphatic vessels, we propose that the increase in size and cell density of these 

early lymphatic vascular structures may be related to changes in cell proliferation 
dependent on the loss of Cx37. 

Building a virtual biomechanical model of the Bullfrog skeleton 

Kit C. Wilkinson, Theodore A. Uyeno, Benjamin Gilles, Shinjiro Sueda, David 
Lee, Simon F. Giszter, Dinesh K. Pai, Kiisa C. Nishikawa; Northern Arizona 

University, Flagstaff AZ 

In developing a quantitative understanding of bullfrog motor control, we are 
building an accurate computer model of the underlying musculoskeletal plant. We 

began by creating a high-resolution virtual model of the bullfrog skeleton. First, a 

template model of the skeleton was developed using a GE lightspeed VCT 
scanner. This model was low resolution (512x512x302 slices, 350x350x625 μm 

resolution), but the large specimen was posed in a natural resting position during 

scanning. Using a Viva CT 40 micro CT scanner, we then made high-resolution 
scans (1024x1024x2222 slices, 45x45x45 μm resolution) of smaller, preserved 

frogs that were compressed to fit into the bore. We manually defined the bone 

segments for the template model and then used it to automatically segment each of 
the bones in the high-resolution model.  We then developed algorithms to register 

the 3D positions of the high-resolution bones to the locations of the template 

bones. This resulted in a high-resolution skeleton model in a natural resting 
position. Next, using high-speed biplanar light and X-ray videography, we 

measured joint parameters, including the degrees of freedom and ranges of 

motion. These were used to define a tree structure called a kinematic skeleton that 
realistically links the bone segments of the high-resolution skeleton model. We 

recorded high-speed videos of feeding lunges, and registered the high-resolution 
kinematic skeleton to points identified in the biplanar X-ray videos in order to 

precisely characterize the movement of the bullfrog skeleton during the lunges. 

These visualizations were used to test the hypothesis that voluntary feeding 
movements are controlled by the same set of spinal motor primitives that have 

been identified during wiping and other movements in decerebrated frogs. 

Supported by IIS-0827688. 
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In developing a quantitative understanding of bullfrog motor control, we are 
building an accurate computer model of the underlying musculoskeletal plant. We 

began by creating a high-resolution virtual model of the bullfrog skeleton. First, a 

template model of the skeleton was developed using a GE lightspeed VCT 
scanner. This model was low resolution (512x512x302 slices, 350x350x625 μm 

resolution), but the large specimen was posed in a natural resting position during 

scanning. Using a Viva CT 40 micro CT scanner, we then made high-resolution 
scans (1024x1024x2222 slices, 45x45x45 μm resolution) of smaller, preserved 

frogs that were compressed to fit into the bore. We manually defined the bone 

segments for the template model and then used it to automatically segment each 
of the bones in the high-resolution model.  We then developed algorithms to 

register the 3D positions of the high-resolution bones to the locations of the 

template bones. This resulted in a high-resolution skeleton model in a natural 
resting position. Next, using high-speed biplanar light and X-ray videography, we 

measured joint parameters, including the degrees of freedom and ranges of 

motion. These were used to define a tree structure called a kinematic skeleton that 
realistically links the bone segments of the high-resolution skeleton model. We 

recorded high-speed videos of feeding lunges, and registered the high-resolution 
kinematic skeleton to points identified in the biplanar X-ray videos in order to 

precisely characterize the movement of the bullfrog skeleton during the lunges. 

These visualizations were used to test the hypothesis that voluntary feeding 
movements are controlled by the same set of spinal motor primitives that have 

been identified during wiping and other movements in decerebrated frogs. 

Supported by IIS-0827688. 
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F-9 F-10 
Pyruvate Sparing by Fatty Acid and Glutamate in Sparrow 

Skeletal Muscle Mitochondria 

 

Sarah Kuzmiak, Eric Schmidt, Karen Sweazea, Wayne Willis.  

Arizona State University, Tempe, AZ. 

 

As a flying pigeon burns fat (FAT) for fuel and a rat running at the 

same relative intensity oxidizes carbohydrates (CHO), our purpose 

was to assess the control sensitivity of CHO and FAT oxidation in 

mitochondria (MITO) isolated from skeletal muscle and examine 

fuel preference when multiple substrates were provided in an effort 

to investigate factors intrinsic to MITO that at least partially 

account for the behavior in the whole organism. MITO were 

isolated from sparrow pectoralis and rat mixed hind limb muscles 

and the rate of oxygen consumption (Jo) at varying values of 

ΔGATP were assessed with either pyruvate (P) + malate (M) 

(CHO) or palmitoyl-l-carnitine (PC) + M (FAT) as substrates. Next, 

Jo was measured and the rate of P utilization was determined as 

sparrow MITO were incubated with P+M, P+ glutamate (G)+M, 

P+PC+M, or P+G+PC+M at 3 respiration rates. The slope of the 

ΔGATP:Jo relationship, a measure of the elasticity of oxidative flux 

to ΔGATP, is 7 fold greater with CHO than with FAT in rat MITO, 

whereas in sparrow MITO, CHO and FAT oxidation provide 

identical control sensitivity. This indicates sparrow MITO are able 

to fuel high ATP turnover rates with FAT or CHO as fuel, while in 

rat MITO only CHO oxidation can fuel high turnover rates. 

Substrate competition assays indicate either PC and/or G addition to 

P+M results in more than a 50% decrease in the rate of P utilization 

in sparrow MITO. Therefore, avian MITO, at the level of the 

matrix, are able to maintain a high ATP turnover rate with FAT as 

fuel and preferentially oxidize FAT and/or G over CHO, possibly 

due to PDH inhibition by matrix redox potential and/or inhibition 

due to acetyl-CoA.  

  

 Adrenergic Modulation of Glucose Stimulated Insulin Secretion in 

MIN6, a Glucose Responsive and Catecholamine-Sensitive Insulin 

Secreting Cell Line  

 

AR Macko, X Chen, MJ Anderson, AS Green, and SW Limesand  

The University of Arizona, Tucson, AZ, USA. 

 

Intrauterine growth restriction (IUGR) is associated with ß-cell dysfunction 

and Type 2 diabetes later in life. Growth restricted fetuses are typically 

exposed to prolonged hypoglycemia and hypoxia, and the latter is a potent 

stimulus for catecholamine (CA) secretion from fetal adrenal chromaffin 

cells. Catecholamines act on fetal ß-cells to suppress insulin secretion. 

However, recent evidence suggests that chronic CA suppression in utero 

can augment insulin stimulus secretion coupling after removal of CA 

suppression. Our objective was to characterize adrenergic receptor 

expression and responsiveness in MIN6 cells to develop a model system to 

study these events. RNA and protein were extracted from MIN6 cells. 

Expression for all nine known adrenergic receptor (AR) isoforms was 

determined by RT-PCR and immunoblots for AR detected by PCR were 

performed. Glucose stimulated insulin secretion (GSIS) in the presence of 

epinephrine concentrations ranging 100 nmol/L to 100 umol/L, and the 

selective AR-alpha2A inhibitor, yohimbine (10 umol/L) were performed.  

Our analysis of RNA and protein expression revealed that the predominant 

AR isoform expressed by MIN6 is alpha2A. However, alpha2C, alpha1D 

and ß2 were also detected. Functional studies showed that insulin release 

increased ~3-fold above basal (0 mmol/L) with stimulatory (20 mmol/L) 

glucose concentrations (87+89 vs 276+89 pg/ug protein/ml/hr, P<0.05). 

Epinephrine (100 μmol/L) inhibited GSIS (141+92 pg/ug protein/ml/hr, 

P<0.05) to basal levels.  Yohimbine abolished epinephrine action and 

restored GSIS (349±91 pg/ug protein/ml/hr, P<0.05 ).  Yohimbine alone 

had no effect on either basal or glucose stimulated insulin secretion. Our 

data indicate that the AR expression profile of MIN6 is similar to that of 

mammalian islets.  Importantly, we have demonstrated that GSIS by MIN6 

is sensitive to CA inhibition and this effect is mediated by the AR isoform 

alpha2A. Together these findings suggest that MIN6 will be useful in the 

design of future studies to elucidate the mechanisms underlying altered 

insulin secretion function resulting from chronically elevated 

catecholamines. 
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A B 
TARGETING PANCREATIC -CELLS WITH HIGH SPECIFICITY 

USING A HETEROBIVALENT GLP-1/GLIBENCLAMIDE 

LIGAND. 

Nathaniel Hart, Josef Vagner, Woo Jin Chung, Craig S. Weber, Sean 

W. Limesand, Channa R. De Silva, and Ronald M. Lynch  

Departments of Physiology, Animal Sciences, and the Bio5 Institute, 

University of Arizona, Tucson, 85721. 

Pancreatic -cell dysfunction, and subsequent loss of -cell mass 
underlies the development of Diabetes Mellitus. The ability to 

monitor -cell mass in vivo is limited because the endocrine 

pancreas comprises less than 5% of the total pancreatic mass 

requiring highly specific -cell targeting agents; new targeting agents 
will require at least 100X higher specificity than previously tested 
agents.  We previously demonstrated that multivalent ligands (MVL) 
composed of two different receptor binding moieties that crosslink 
multiple receptors, increase the specificity of binding to cells that 
express only the complimentary receptor pair.  To test this approach 

for use in -cell specific targeting, we synthesized a ligand 
composed of Glucagon-like Peptide 1 and Glibenclamide (Glb, 
ligand for Sulfonylurea Receptor 1, SUR1) whose receptors are 

expressed on  Cells. Using rt-PCR, expression of these surface 

receptors was demonstrated in a -cell line TC3, while the INS-1 
cell line was shown to express only SUR1. The divalent GLP-1/Glb 

binds TC3 cells with a Km of ~25 nM, but does not bind to INS-1 
cells at this concentration. The ligand is internalized from the cell 
surface within 2-3 min after binding via endocytosis.  Our findings 
indicate that the GLP-1/Glb MVL has increased affinity and 

specificity for -cells, and therefore provides a basis for developing 

high specificity targeting agents to monitor -cell mass. 
Supported by: Juvenile Diabetes Research Foundation, and the 
Arizona Biomedical Research Commission, ARCS Foundation 

 IMPROVED BINDING AND ALTERED SIGNALING IN β-CELLS 

WITH A YOHIMBINE LINKED GLP-1 DIVALENT LIGAND 

Kameswari Ananthakrishnan1, Craig S. Weber1, Nathaniel Hart1, Josef 

Vagner3, Sean Limesand2 and Ronald M. Lynch1,3  

Departments of Physiology1, Animal Sciences2 and the Bio5 Institute3,  

University of Arizona, Tucson, 85721.    

Pancreatic -cell dysfunction, and subsequent loss of -cell mass, underlies 

the development of Diabetes Mellitus. A primary limitation for analysis and 

treatment of -cell dysfunction is the lack of specificity of -cell targeting 

agents. We proposed that multivalent ligands (MVL), composed of two 

different receptor binding moieties against -cell targets, would increase -

cell specificity. For this work, we synthesized a ligand composed of 

Yohimbine (Yhb, antagonist for α2 adrenergic receptor) linked to 

Glucagon-like Peptide 1(GLP-1). Receptors to both ligands are expressed 

on  cells, as well as the TC3 cell line. Binding characteristics, evaluated 

at the single-cell level via fluorescence microscopy, indicated that binding 

was rapid, and that the ligand was removed from the cell surface with 2-3 

minutes. At the population level, binding affinity characteristics were 

evaluated using a plate reader based competition assay. From the assay, the 

binding affinity for the monovalent GLP-1 and divalent GLP-1/Yhb was 

found to be ~ 25 nM and 0.1 nM respectively; indicating a 100X increase in 

affinity of the divalent as compared to the monovalent GLP-1.  

Visualization of the binding data suggested that the divalent competition 

data should be analyzed with a two-site model. This exhibited two distinct 

sites with one of high affinity 0.006 nM and another lower affinity 1 nM 

site. The high affinity site appears to be related to divalent binding while 

the lower affinity site is likely monomeric binding to spare Yhb receptors 

(since GLP-1 exhibits an IC50 of ~25 nM).  These findings indicate that the 

GLP-1/Yhb MVL has increased affinity and specificity for -cells.  

Supported by: Juvenile Diabetes Research Foundation and the Arizona 

Biomedical Research Commission 
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D 
DIHYDROTESTOSTERONE ATTENUATES HIF-1α AND COX-2 

IN CEREBRAL ARTERIES FOLLOWING HYPOXIA 

Kristen L Osterlund1,2 and Rayna J Gonzales1 
1University of Arizona College of Medicine, Phoenix, AZ 
2Colorado State University, Fort Collins, CO 

Vascular inflammation is under the control of several transcription factors, 

one of which is hypoxia inducible factor-1 alpha (HIF-1α). HIF-1α 

activation can lead to the production of inflammatory mediators such as 

cyclooxygenase-2 (COX-2). This study determined the influence of 

dihydrotestosterone (DHT) on HIF-1α and COX-2 following hypoxia. 

COX-2 and HIF-1α protein was assessed via Western blot and/or HIF-1α 

DNA binding was assessed by ELISA. The following experimental groups 

were used: 1) cerebral arteries isolated from castrated male rats pretreated 

ex vivo with vehicle or DHT (100 nM; 2h) then exposed to normoxia or 

hypoxia (1%; 1h), 2) cerebral arteries isolated from castrated rats treated 

with DHT (3 wk) in vivo and exposed to normoxia or hypoxia (1%; 6 h) ex 

vivo, 3) primary human brain vascular smooth muscle cells pretreated with 

vehicle or DHT (100nM; 18h) and exposed to hypoxia and glucose 

deprivation (1% O2; 0 or 6h). HIF-1α (protein and DNA-binding) and 

COX-2 (protein) were enhanced following hypoxia; this response was 

blunted in the presence of DHT. Under normoxic conditions, DHT 

increased COX-2 levels but had no effect on HIF-1α protein levels. HIF- 

1α DNA-binding was below the level of detection in the absence of 

hypoxia.  In summary, under hypoxic conditions, DHT blunted the increase 

in COX-2 and HIF-1α. In contrast, the effect of DHT to increase COX-2 

under normoxic conditions may be independent of HIF-1α activation. In 

conclusion, it appears that during conditions of hypoxia or ischemia DHT 

has an anti-inflammatory effect that may possibly be mediated via HIF-1α, 

but not via the AR. AHA SDG RG, AHA Predoctoral Fellowship KO 

 ORGAN DEPOSITION OF ACTIVATED NEUTROPHILS AFTER 

SUCCESSFUL RESUSCITATION FOLLOWING CARDIAC 

ARREST. 

Truong V., Davis-Gorman G., Glenn T., Peterson A., Kern K., Ritter 

L. and McDonagh P. Physiological Sciences GIDP, Departments of 

Surgery, Neurology and Medicine and the Sarver Heart Center. 

University of Arizona. Tucson, Arizona. 

Persistent coronary microvascular and cardiac dysfunction after successful 

resuscitation from cardiac arrest is a key factor leading to increased patient 

mortality. The purpose of this laboratory study is to investigate the potential 

contribution of neutrophils to post-resuscitation injury following cardiac 

arrest. Adult, male Sprague Dawley rats were anesthetized and subjected to 

a cardiac arrest-resuscitation protocol. The recovery of heart rate, systemic 

blood pressure and arterial blood gases were monitored for two hours 

following successful resuscitation (4/6 resuscitations successful). In 

addition, differential blood counts and circulating neutrophil (PMN) 

activation (PMN CD11b by flow cytometry) were measured at 30, 60 and 

120 minutes of resuscitation. At the end of the experiment, organ samples 

were taken from the heart, brain, liver and lung. The tissue samples were 

‘quick frozen’ for later analysis of organ neutrophil sequestration (MPO 

analysis). We found a poor recovery of blood pressure and blood gases 

during the first two hours following successful resuscitation. After one and 

two hours of recovery, a leukocytosis occurred as well as a significant 

activation of circulating PMNs, both indicative of a post-resuscitation 

inflammatory response. Analysis of organ PMN deposition indicates a 

pronounced accumulation of neutrophils in the liver and lung with 

relatively fewer PMNs accumulating in the heart and brain. These initial 

findings suggest that a significant activation of neutrophils does occur 

during the first hours post-resuscitation, likely impacting both hepatic and 

pulmonary functions. However, the poor recovery of systemic blood 

pressure may not be due to an early neutrophil-mediated reperfusion injury 

in the heart. This study was supported by a gift to the Sarver Heart Center 

from the Frank and William Frazer Family. 
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E F 
GAP JUNCTION HEMICHANNEL FUNCTION IS 

SUFFICIENT FOR Cx37 MEDIATED GROWTH 

SUPPRESSION.  

Good, M.E., Nelson, T.K., Simon, A.M., Burt, J.M. University of 

Arizona, Tucson, AZ.  

We demonstrated previously that Cx37 potently suppresses the 

proliferation of rat insulinoma (Rin) cells and confers on Rin cells 

sensitivity to growth-factor dependent cell cycle arrest. Here we 

determine whether channel function is necessary for Cx37-mediated 

growth suppression and whether hemi-channel function is 

sufficient. The necessity of channel function is tested using Cx37-

T154A, a mutation demonstrated to support all known functions of 

Cx37 except channel function. The sufficiency of hemichannel 

function is tested with Cx37-C61,64A, mutations that support 

hemichannel formation and function but prevent gap junction 

channel formation. Cx37-T154A failed to suppress the proliferation 

of Rin cells and did not arrest cells in any phase of the cell cycle 

following serum deprivation. These results suggest that a functional 

channel is necessary and that a normally localized and intact 

carboxyl terminal domain is not sufficient for the anti-proliferative 

effects of Cx37. Growth curves with the Cx37-C61,65A mutant are 

in progress, we’re expecting the Cx37-C61,65A mutant will exert a 

growth suppressive effect and, with serum deprivation, result in cell 

cycle arrest as previously observed for Cx37 expression in Rin 

cells. Our results to date demonstrate that a functional channel is 

necessary and the intact, normally localized carboxy-terminal 

domain is insufficient for Cx37-mediated growth suppression. 

 Role of Cx43 and Its MAPK Target Sites in Mesenchymal Cell 

Differentiation. 

Stoyan N. Angelov, David T. Kurjiaka, Karen K. Hirschi , Janis M. Burt.  

Department of Physiology, University of Arizona. 

 

During blood vessel formation endothelial cell (EC) tubes recruit 

mesenchymal cells (MCs) by secreting chemoattractants and mitogens. 

After contact, and Cx43 (or 45) gap junction formation, ECs activate TGF-

β, which binds MC receptors and induces coordinated expression of mural 

cell genes. The contribution of connexin regulation and the identity of 

potentially communicated signals in MC differentiation remain poorly 

understood. The objectives of our study were to determine whether calcium 

might be the signal communicated via gap junctions responsible for 

activating TGF- and to determine the contribution of Cx43 mitogen 

activated protein kinase (MAPK) sites S255, 279,282 to MC differentiation. 

Conditioned medium, from bovine aortic endothelial (BAE) cells, Cx43-/- 

MCs, or co-cultures of these cells treated or not during the conditioning 

period with ionomycin, was applied to naïve Cx43-/- MCs and 

differentiation (smooth muscle α actin (SMA) content) assessed 48h later. 

MCs exposed to medium conditioned by ionomycin treated ECs exhibited 

ALK 4,5, and 7 receptor-dependent increase in SMA, but neither TGF- 

nor its activation by matrix metalloproteases were necessary. To determine 

whether altered junctional communication properties might explain the 

failure of Cx43-S255,279,282A expressing MCs to differentiate in response 

to TGF-, we evaluated these cells for extent of dye coupling as well as 

charge selectivity. Like Cx43wt expressing cells, the mutant expressing 

MCs were well dye-coupled and the junctions were not charge selective. 

However, unlike Cx43wt, coupling between Cx43-S255,279,282A 

expressing cells remained high after MAPK activation. These data suggest 

that MAPK target sites in Cx43 are necessary for MC differentiation and 

their loss leads to abnormal junctional response to MAPK activating agents. 

Moreover, while our data suggest that calcium is unlikely the signal 

responsible for TGF- activation, our data implicate a ligand(s) other then 

TGF-β in calcium triggered EC-induced MC differentiation. Thus, multiple 

junctional signals and ligands working redundantly or in combination are 

capable of triggering MC differentiation.  

 

 

G H 
GABA-A RECEPTOR EXPRESSION IN THE PREBOTZINGER 

COMPLEXREGION OF DEVELOPING RATS PRENATALLY 

EXPOSED TO NICOTINE 

 Jaiswal SJ and Fregosi RF, The University of Arizona, Tucson, AZ 

Research has linked prenatal nicotine exposure (PNE) to various 

respiratory disorders including Sudden Infant Death Syndrome (SIDS), in 

which smoking during pregnancy increases infant death risk at least four-

fold.  Previous work from our laboratory shows that PNE alters both 

inhibitory and excitatory synaptic transmission in the preBötzinger 

complex (preBötC) region, which contains neurons believed to drive the 

breathing rhythm in mammals.  Here we test the hypothesis that PNE also 

alters the downstream expression of GABA-A receptors.   Experiments 

were done in neonatal rats exposed to either nicotine (maternal dose of 6 

mk/kg/day from day 5 of gestation to parturition, via an osmotic minipump) 

or saline in utero. We used Western blot analysis of tissue derived from 

brainstem “quadrants” containing the preBötC region.  Quadrants were 

prepared from 550µm thick, transverse medullary slices from both PNE 

and saline-exposed neonates on postnatal day 3.  GABA-A receptor 

expression was estimated using an antibody against the alpha-3 subunit, 

which is highly expressed in the preBötC of neonatal rats (Liu & Wong 

Riley, 2006).  Results reveal significantly greater expression of the GABA-

A receptor in PNE neonates compared to saline-exposed controls (p = 

0.036;  n= 9 nicotine exposed and 9 control pups).  These data suggest that 

the previously described functional changes in GABAergic synaptic 

transmission in PNE neonates ARE associated with differences in the 

expression of the GABA-A receptor.  

 

 THE RELATIVE CONTRIBUTIONS OF TITIN AND COLLAGEN 

TO PASSIVE TENSION IN THE WHOLE MOUSE SOLEUS 

MUSCLE 

Powers, KL., Monroy, JA., Gilmore, LA., Nishikawa, KC. 

Northern Arizona University 

Flagstaff, AZ 

Passive tension in an intact muscle has been attributed primarily to titin and 

collagen. This study aims to quantify the relative contributions of titin and 

collagen to passive tension in the intact mouse soleus muscle. Trypsin 

readily digests titin but has negligible effects on collagen, making this 

enzyme ideal for quantification of the contributions of these proteins to 

muscle elasticity. We used mice with the muscular dystrophy with myositis 

(mdm) mutation, resulting in a ~779 bp deletion in the N2A region of titin. 

Passive tension was measured at 30 minutes and 16 hours after trypsin 

digestion and compared among heterozygous, wild-type, and homozygous 

mutant B6C3Fe-a/a-mdm mice. Mdm genotypes differ in passive elasticity 

of the soleus muscle. Passive tension is greater in mdm mice than in wild-

type mice, and intermediate in heterozygotes. After 30 minutes trypsin 

digestion, passive tension decreased substantially in all genotypes by an 

average of 73% (p =0.19), suggesting that titin is a major contributor to 

passive tension in the intact mouse soleus. After 16 hours trypsin digestion, 

all proteins except collagen are degraded, leaving a collagen ghost. In all 

genotypes, collagen contributed an average of 11% to passive tension 

(p=0.77). There was no difference in collagen or titin contribution across 

genotypes. This study suggests that titin is the major contributor to passive 

tension in the intact mouse soleus muscle, and differences in gait and 

passive elastic properties among genotypes are not due to variations in 

collagen.  Research supported by NSF IOS-0732949, II5-0827688, IOS-

1025806.  
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MOUSE INTACT AND SKINNED CARDIAC MYOCYTE MECHANICS: 

CROSSBRIDGE AND TITIN-BASED STRESS IN UNACTIVATED CELLS. 

Methajitt Methawasin1, Nicholas M.P. King1,2, Joshua Nedrud1, Charles S. Chung1 , 

Michiel Helmes3, and Henk Granzier1,*. 
1Dept of Physiology and Molecular Cardiovascular Research Program, University of 

Arizona, Tucson, AZ; 2Dept. Of Cell Biology and Anatomy, University of Arizona, 

Tucson, AZ.  3University of Oxford, Oxford, United Kingdom     
We investigated the contribution of actomyosin interactions in unactivated  intact 

and skinned cardiomyocytes in physiologic conditions. 

A carbon fiber based cell-attachment system was used to measure the diastolic 
stress-sarcomere length (SL) relation of murine intact cardiomyocytes, before and 

after the addition of actomyosin inhibitors (BDM or blebbistatin).  Stress was 

measured during the diastolic interval of twitching myocytes that were stretched at 
100% length/s.  Diastolic stress increased nearly linearly from 0 at SL 1.85 µm to 4.2 

mN/mm2 at SL 2.1 µm. Actomyosin inhibitors lowered diastolic stress by ~1.5 

mN/mm2  at SL 2.1 µm (~30% of total), suggesting that during diastole actomyosin 
interaction is not fully switched off. Stretch-hold-release studies on skinned 

cardiomyocytes showed that as temperature changed from 24ºC to 37ºC, there was 

shortening of slack SL (from 1.90±0.01 μm to 1.89±0.01 μm) and increasing of both 
peak stress (~35%) and steady state stress (~26%). Shortening of slack SL and 

increasing stress could be inhibited by blebbistatin. This suggests that at physiologic 

temperature, crossbridge cycling takes place which contributes to diastolic stress. To 
extend this further, calcium sensitivity of skinned cardiomyocytes was studied under 

conditions that simulate physiologic diastole: 37ºC, presence of Dextran T500 to 

compress the myofilament lattice to the physiological level, and [Ca2+] from below to 
above 100 nM.  Mean active stress was increased at [Ca2+] >55 nM (pCa 7.25) and 

was ~0.75 mN/mm2 at 100 nM [Ca2+] (pCa 7.0) and ~1.3 mN/mm2 at 175 nM [Ca2+] 

(pCa 6.75). The presence of active stress at pCa 7, which is a physiologic Ca2+ 
concentration of cytoplasm during diastole, confirms the contribution of crossbridge 

cycling to diastolic stress. These findings are relevant for understanding diastolic 

function and for future studies of diastolic heart failure. 

 THIN FILAMENT LENGTH IN MOUSE SKELETAL MUSCLE AND ITS 

RELATIONSHIP TO DIFFERENTIAL SPLICING OF NEBULIN  

Danielle Buck, Paola Tonino, Adam Hoying, and Henk Granzier 

University of Arizona.  Tucson, AZ. 
 

Nebulin is a large actin binding protein (600-800 kDa) which undergoes differential 

splicing to yield proteins of various sizes in different skeletal muscles.  This giant 
protein has been proposed to function as a molecular ruler to determine the length of 

the thin filament in skeletal muscle.  Using electron microscopy, we measured the 

length of the thin filament in mouse skeletal muscle. It was found that the length of 
the thin filament was greatest in the soleus (1.25 ± 0.004, N=136), shortest in the 

psoas major muscle (1.20 ± 0.011, N=102), and intermediate in the tibialis cranialis 

muscle (1.22 ± 0.005, N=161).  Next, we estimated the molecular weight of nebulin 
in these tissues to assess if nebulin size correlates with thin filament length.  In mice, 

nebulin size was found to vary between 700kDa in the psoas major, extensor digitus 

longdum and gastrocnemius to 750kDa in the soleus and diaphragm muscle while 
intermediate lengths were found in quadriceps and tibialis cranialis muscle.  Since 

there was a positive correlation between thin filament length and nebulin size, we 

next sought to determine if the differences in nebulin size could be explained by 
differential splicing of nebulin between mouse skeletal muscles. Using a home-made 

nebulin exon microarray, we compared the exon composition between these muscles 

and found that the soleus muscle nebulin isoforms contains M-repeats in the Z-disk 
(exons 153-155) while nebulin isoforms in other muscle types do not contain these 

repeats.  This data has been confirmed by qPCR.    In conclusion, the changes in 

nebulin size between mouse skeletal muscles can partially be explained by 
differential splicing of the nebulin gene, and further studies are needed to ascertain in 

the mouse the correlation between nebulin size and thin filament length.   

 

K L 
Shifts in Skeletal Muscle Fiber Types During the Progression of 

Hypertrophic Cardiomyopathy 

Ashlie Emert, John Konhilas, Department of Physiology, Molecular and 

Cardiovascular Research Program, The University of Arizona, Tucson, 

Arizona 

 

This purpose of this study was to examine skeletal myosin heavy chain 

(MyHC) isoform expression in mice with an autosomal mutation in the 

alpha myosin heavy chain, R403Q, causing familial hypertrophic 

cardiomyopathy (HCM). HCM is characterized by a progressive worsening 

of cardiac function that is paralleled by the deterioration of skeletal muscle 

fucntion 

 

Immunohistochemistry was employed to examine Type I, 2A. 2x/d. and 2B 

skeletal MyHC isoforms in the soleus, tibalis anterior, and rectus femoris 

muscles from wildtype (WT) and HCM mice at 12 month of age. 

 

Previous studies indicate a significant difference in skeleton MyHC 

expression between NTG and HCM mice at the age of 7-8 months, 

however no significant differences in MyHC content were found between 

the NTG and HCM mice at 12 months of age which suggests the shift in 

oxidative capacity in skeletal muscle fibers has a finite limit. 

 SEX DIMORPHIC MYOFILAMENT FUNCTION AND CARDIAC 

TROPONIN-I ACTIVITY IN R403Q HEARTS 

Laurel McKee1, Jessica Regan1, John Walker2, Leslie A. Leinwand3, John P. 
Konhilas1 

1Department of Physiology, University of Arizona, Molecular Cardiovascular 

Research Program, Sarver Heart Centre, Tucson AZ 
2Department of Medicine, Division of Cardiology, University of Colorado at Denver 

Health Sciences Centre, Aurora CO 
3Department of Molecular and Developmental Biology, CB347, University of 
Colorado, Boulder CO 

Male mice expressing an autosomal dominant mutation in alpha-myosin heavy chain 

(R403Q) develop hypertrophic cardiomyopathy characterized by progressive left-
ventricular dilation, cardiac dysfunction and elevated levels of the pathological 

marker β-myosin heavy chain, whereas females do not. The purpose of this study 

was to examine how the R403Q mutation influences cardiac contractility and the -
activity of cardiac troponin I (cTnI). An important determinant of cardiac 

contractility in the whole heart is the underlying sensitivity of the myofilaments to 

calcium (Ca2+), which was measured as Ca2+-sensitive tension development in 
demembranated cardiac trabeculae (CT) of wild-type (WT) and R403Q male and 

female 10-12 month old mice. Phosphorylation of myofilament proteins, in particular 

cTnI, is known to impact Ca2+ sensitivity. SDS-PAGE gels combined with cTnI Pro-
Q Diamond phosphoprotein stain were used to analyze cTnI activity levels in 

comparable groups of animals. 

We demonstrate that the R403Q mutation did not affect Ca2+-sensitive tension 
development in CT from males. While Ca2+-sensitivity was greater in both male WT 

and R403Q CT compared to WT females, they were less sensitive to Ca2+ than CT 

from female R403Q hearts. We found no difference in global cTnI phosphorylation 
levels between males and females with or without the R403Q mutation. 

We conclude that the increased Ca2+-sensitivity may provide sufficient 

contractile support in female R403Q hearts maintaining a functionally 

compensated state. Furthermore, the differences in global cTnI phosphorylation 

do not underlie these sex-specific differences in Ca2+-sensitive tension 

development. However, this latter conclusion does not rule out differences in 

site0specific phosphorylation of cTnI. 
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See Page 35 for abstract 

 EVAULATION OF PERISTENT INWARD CURRENTS USING 

PAIRED MOTOR-UNIT RECORDINGS IN HUMAN GENIOGLOSSUS 

MUSCLE  

 

Revill AL, Bailey EF, Fuglevand AJ 

 

Spinal motor neurons possess the ability to generate persistent inward 

currents (PICs) in response to depolarization.  In order for the channels 

mediating PICs to be activated, they must first be enabled by 

neuromodulators such as serotonin. There is some question, however, as to 

whether cranial motor neurons generate PICs.  We sought to address this 

question using a method that involves simultaneous recording of motor unit 

pairs during volitional behavior in human subjects.  Briefly, this method 

uses the firing rate of a low threshold motor unit to represent overall 

changes in synaptic drive to a pool of motor units.  Subsequently, the 

synaptic drive (as assessed by the firing rate of the low threshold unit) is 

compared at recruitment and derecruitment of a higher threshold unit.  Any 

difference in the firing rate (ΔF) of the low threshold unit associated with 

these two events is attributed to PIC activation (Gorassini et al. 2002).  

Here, we recorded the activity of pairs of genioglossus motor units 

(innervated by brain stem hypoglossal motor neurons) in four subjects 

while they protruded and retracted their tongues.  In 26 pairs of motor units 

recorded during this task, F values were substantial, with a mean (SD) 

value of 7.1  4.7 Hz.  The F values from genioglossus motor units are 

larger than that obtained from either hand muscle or ankle muscle motor 

units in a comparable task.  On this basis, we conclude that adult cranial 

motor neurons likely generate robust and significant PICs during natural 

motor behaviors.  

 

O P 
EFFECT OF GENISTEIN ON CFTR LOCALIZATION IN MURINE 

INTESTINE 
1Steven Sears OMS III, 1Ryan Skinner OMS IV, 2Lyn Batia BS, 2Amity 

Peterson BS and 2Layla Al-Nakkash PhD,  
1AZCOM, 2Dept. Physiology,  Midwestern University, 19555 N. 59th Ave, 

Glendale, 85308, AZ. 

Background and Hypothesis: The major route for chloride entry into the 

small intestinal lumen across the apical membrane of the epithelia, is via 

the cystic fibrosis transmembrane conductance regulatory protein, CFTR. 

We have previously shown that the naturally occurring phytoestrogen, 

genistein (600 mg/kg body weight/day) administered via daily 

subcutaneous injections, significantly increases basal and cAMP-dependent 

transepithelial chloride secretion (Isc) across freshly isolated jejunum 

epithelia of both female and male mice, after 1- and 2-weeks treatment 

respectively. We hypothesized that genistein-stimulated increases in Isc 

were likely mediated via an increase in CFTR localization to the epithelial 

plasma membrane.   

Materials and Methods: Standard immunohistochemical techniques were 

used to detect CFTR protein. CFTR localization was quantified using 

Image J with a modified EdgeRatio macro (NIH) at both apical and sub-

apical regions of randomly assigned cells Sub-apical regions were defined 

as 1.5 μm below the cell membrane surface. Data was collected from ~250 

cells/animal, 4-5 animals per group.  

Results: The apical/sub-apical ratio of CFTR localization was unchanged 

in the 1-week genistein-treated females (1.173±0.006) compared to controls 

(1.173±0.009). The apical/sub-apical ratio of CFTR localization was 

significantly increased in the 2-week genistein-treated males (1.168±0.006) 

compared to controls (1.105±0.008, P<0.0001). Furthermore, CFTR 

apical/sub-apical ratios were significantly increased in the female 1-week 

control group (1.173±0.009) compared to the male 2-week control group 

(1.105±0.008, P<0.0001), suggesting sex-dependent differences in basal 

levels of plasma membrane CFTR expression in intestinal epithelia.  

Conclusion: Genistein-stimulated increases in intestinal chloride secretion 

appear to be mediated via an increase in CFTR localization to the epithelial 

plasma membrane in males but not females. 

 The estrogen receptor agonist genistein promotes collagen-sparing in 

the Achilles tendon of oophorectomized rats.  

 

Ramos JE, Gump B, Djandjoulia T, Tedeschi J, Batia L, Whitt J, Moore, S, 

Broderick T, Al-Nakkash L, and Carroll CC 

 

Arizona College of Osteopathic Medicine, Midwestern University, 

Glendale, AZ 

 

Genistein, an isoflavone found in plants, has been shown to interact with 

human and animal estrogen receptors, causing effects in the body similar to 

those elicited by the hormone estrogen. We hypothesized that increased 

physical activity and genistein’s estrogen-like properties may impact the 

synthesis of tendon collagen in oophorectomized (OVX) female Sprague-

Dawley rats. Rats were separated into 8 groups according to 

presence/absence of ovaries, exercise or sedentary lifestyle, and 300 mgkg-

1•day-1 constant regime pellet genistein supplementation or vehicle. After 

six weeks of treatment, high performance liquid chromatography (HPLC) 

was used to ascertain collagen content within each group by 

fluorometrically quantifying the amount of hydroxyproline present in 

hydrolyzed rat Achilles tendon. Collagen content was not influenced by 

exercise, thus groups were collapsed and comparisons made between intact 

and OVX and vehicle and genistein treatment. The collagen content of the 

Achilles tendon was lower (p<0.01) in OVX animals not given genistein 

(OVX: 4385 μg collagen/mg tendon wet weight, intact: 5777 μg 

collagen/mg tendon wet weight) but treatment with genistein prevented 

(p=0.01) any decline in collagen content (5449 μg collagen/mg tendon wet 

weight). Our study demonstrates that a lack of estrogen is detrimental to the 

tendon extracellular matrix in female rats and genistein therapy is capable 

of maintaining tendon collagen content in OVX rats.  

 

MWU Kenneth A. Suarez research fellowship to Ramos, Office of 

Research and Sponser Programs, and NIH 1R15DK071625-01A2 to Al-

Nakkash.  
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TIME-SENSITIVE IMMUNOFLUORESCENCE ASSAY 

USING LANTHANIDE LABELED LIGANDS: A NOVEL 

SCREENING METHOD TO ASSESS PAR-2 

PEPTIDOMIMETIC BINDING 

Justin Hoffman1,3,4, Andrea N Flynn1,3,4, Josef Vagner3, 

Theodore J. Price2,3, and Scott Boitano1,3,4 

From Department of Physiology1 and Pharmacology2, Bio5 Collaborative 

Research Institute3 and Arizona 

Respiratory Center4 

The protease-activated receptor-2 (PAR-2) is a G-protein coupled receptor 

(GPCR) that is activated by cleavage and subsequent binding of a tethered 

ligand and is expressed in a variety of cell types. Peptidomimetic ligands 

can activate PAR-2 potently and specifically, eliminating potential off-

target effects of proteases. PAR-2 activation leads to both Ca2+ and MAPK 

signaling and has been shown to play a role in cellular responses involved 

in several pathological states such as chronic pain, allergic asthma, vascular 

disease, and cancer. Thus, identifying pathway-specific PAR-2 

peptidomimetic agonists and antagonists is an important first step in 

developing novel therapies. We sought to identify novel agonists and 

antagonists based on the native tethered ligand sequence (SLIGRL) and 

specific to PAR-2. We additionally sought to develop a high-throughput 

competitive binding assay to evaluate their efficacy. We identified the 

novel agonist, 2-aminothiazol-LIGRL (2-at-LIGRL), and antagonist, 

compound 391 (C391), specific for PAR-2. We also modified the best-

described PAR-2 agonist, 2-furoyl-LIGRLO (2-f-LIGRLO), by adding a 

europium (Eu) lanthanide, to synthesize 2-furoyl-LIGRL-DTPA (2-f-

DTPA), which provides a high throughput tag for binding analysis. When 

used with time resolved fluorescence, 2-f-DTPA substitutes for a radio 

labeled ligand and allows for competition binding assays without the use of 

radio activity. In our assay, 16HBE14o- cells were treated with 5 M 2-f-

DTPA and a half-log scale dose response of either 2-at-LIGRL or C391 

was used to assay for competition. We found C391 and 2-at-LIGRL can 

successfully compete with 2-f-DTPA to bind to PAR-2. This technique will 

be important in developing and refining novel agonists and antagonists 

targeted to the PAR-2 receptor and could impact a number of pathologies 

associated with PAR-2 activation.  

 

 ARSENIC ALTERS BARRIER PROPERTIES IN HUMAN AIRWAY 

EPITHELIAL CELLS 

C.L. Sherwood1,2,5, A. Liguori1,5, C. Olsen, B. Barcelo1,3,5, J. Burgess4,6, 

R.C. Lantz2,4,5, and S. Boitano1-5 
1Arizona Respiratory Center, Departments of 2Cell Biology and Anatomy, 

and 3Physiology Arizona Health Sciences Center; 4Southwest 

Environmental Health Sciences Center, 5Bio5 Collaborative Research 

Institute, and 6Mel & Enid Zuckerman College of Public Health, University 

of Arizona 

  

The airway epithelium plays a key role in innate immune function, in part, 

due to a barrier that separates the air-filled lumen from the underlying 

tissue. Three categories of membrane spanning tight junction proteins 

contribute to barrier formation, including, the Junction Adhesion Molecules 

(JAMs), the Claudins, and Occludin. Arsenic is a natural metalloid toxicant 

that can accumulate in the lungs after inhalation and/or ingestion. In animal 

and human studies, we and others have shown that arsenic ingestion can 

lead to altered lung function suggestive of epithelial barrier dysfunction. In 

this report, we evaluated the effects of exposure to micro and sub-

-arsenite) on airway 

epithelial barrier properties using an immortalized human bronchial 

epithelial cell line (16HBE14o-). We found both m -

barrier as demonstrated by a reduction in transepithelial resistance. Using 

immunoblotting, real-time RT-PCR, and immunofluorescence, we found 

that monolayers of 16HBE14o- cells exposed to arsenic displayed altered 

and unique patterns of expression for multiple tight junction proteins. 

Further, micromolar levels of arsenic caused a characteristic double band 

seen in the Occludin immunoblot, that we have shown is additional 

phosphorylation. In summary, exposure to environmentally relevant levels 

of arsenic can alter barrier properties essential to innate immune defense in 

the airway.  
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FIBROBLAST-DERIVED MEDIATORS IMPROVE SKELETAL MUSCLE DIFFERENTIATION IN A STRAIN DEPENDENT 

MANNER: POTENTIAL REQUIREMENT FOR INTERLUEKIN-6  
 

Michael Hicks2, Thanh Cao1, and Paul R. Standley1 
 

1Department of Basic Medical Science, University of Arizona- College of Medicine, Phoenix AZ, 85004 
2Molecular and Cellular Biology, Arizona State University- School of Life Science, Tempe AZ, 85281 

 

Myoblast fusion and differentiation to multinucleated muscle fibers are essential for myotube hyperplasia and muscle repair. Fibroblasts 

composing the fascia and surrounding skeletal muscle may facilitate differentiation through the release of cytokines in a strain- dependent 

manner. We have previously reported that fibroblast secretion of IL-6 is modified in response to biomechanical strain. To investigate the roles 

of strain and fibroblasts in muscle differentiation, we optimized a coculture of human fibroblasts seeded onto deformable collagen- coated 

plates and mouse myoblasts (C2C12) seeded onto nondeformamble coverslips situated two millimeters apart. The coculture thus allows for 

diffusion of potential differentiation mediators while selectively applying strain to fibroblasts only.  

 

Using the Flexercell® apparatus, we strained fibroblasts using repetitive motion strain (RMS; 8 hr 1.3 Hz, 110% L0), a single sustained slow-

loading strain modeling myofascial release (MFR; 60s 106% L0), or combined MFR 3 hr post RMS. No strain (NS) coculture and myoblast 

uniculture served as controls. An IL-6 neutralizing antibody was utilized to test for IL-6 requirement in this process. Myoblasts were fixed and 

hematoxlyin/eosin stained 88 hr post-strain and analyzed by blinded observer. Assessments included number of myotubes (>3 nuclei/cell), 

nuclei per myotube, and myoblast fusion efficiency measured as % of nuclei population contained within myotubes.  

 

 Myoblasts NS NS + αIL6 MFR RMS RMS+MFR 

Myotubes / mm2 1.5±0.2* 7.3±1.2 3.0 ± 0.7* 6.8±0.7 6.0±0.9 11.7±1.4 †, ¥, δ 

Nuclei / myotube 3.1±0.0* 4.1±0.2 3.6 ± 0.2 3.4±0.0† 3.6±0.1† 4.0±0.2 

Fusion efficiency  1.4±0.3* 11.5±1.9 3.1 ± 0.6* 7.8±0.4 8.4±0.9 17.0±1.6†, ¥, δ 

Significance indicated by p<0.05: * vs. all groups; † vs. no strain; ¥ vs. MFR; δ vs. RMS 

 

We conclude that fibroblast-derived cytokines affect several measures of myoblast differentiation. Neutralization of IL-6 in NS coculture 

significantly reduces myotube number and fusion efficiency suggesting a requirement for IL-6 in these responses. These data further show that 

specific strain patterns differentially modify myoblast differentiation. Applying MFR 3 hours post RMS improves muscle differentiation in 

vitro, and suggests that fascia-directed treatment after repetitive strain may increase myotube number and improve muscle repair post- trauma. 

We are currently investigating the potential roles of IL-6 as a key fibroblast mediator of strain-induced myoblast differentiation. 
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Does genetic variation in titin affect mouse locomotion?  

CM Pace, JA Monroy, A Metoyer, C Aldridge, J Wang, KC Nishikawa 

Northern Arizona University 

Flagstaff, AZ 

 

The protein titin is known to contribute to the elastic properties of skeletal 

muscle. To study titin's contribution to muscle function and movement we 

used a mouse model (muscular dystrophy with myositis, mdm). Mdm mice 

have a deletion in the N2A region of their titin protein. By twelve days of 

age, homozygous mutant mice differ in size and gait from wild type and 

heterozygous mice, but heterozygous and wild type mice are superficially 

indistinguishable. Previous studies found no differences between genotypes 

in muscle contractile properties, although a recent study suggested subtle 

differences in locomotion between heterozygous and wild type mice. In 

addition, our recent work has shown that all three mdm genotypes vary in 

passive and active elasticity of the soleus muscle. The goal of this project 

was to determine whether mdm genotypes differ in their locomotor pattern. 

Homozygous mutant mice, heterozygous mice, and wild type mice were 

filmed walking using a high-speed digital imaging system. Differences in 

gait timing parameters of the left hindlimb were found among genotypes. 

Stride duty factor was smallest and swing phase duration was greatest in 

mutants. Values for heterozygotes were intermediate to the mutant and wild 

type mice. In addition, heterozygotes lifted their heel higher off the 

substrate during swing than wild type mice. We suggest that these 

differences in locomotion among mdm genotypes are due to titin-based 

differences in passive and active muscle elasticity. By combining whole 

animal locomotion studies with in vitro muscle studies, we will broaden our 

understanding on how titin contributes to muscle function and movement. 

Supported by NSF IOS-1025806. 

 CA2+-ACTIVATION OF SKELETAL MUSCLE: NOT JUST THE 

THIN FILAMENT?  
JA Monroy, KL Powers, LA Gilmore, TA Uyeno, KC Nishikawa Northern 

Arizona University, Flagstaff, AZ Titin, the largest known protein, 

contributes to muscle passive tension but its role in active muscle remains 

elusive. In this study, we investigated the effect of activation on the elastic 

properties of soleus muscles in mice. We used mice with the muscular 

dystrophy with myositis (mdm) mutation, which results in a ~779 bp 

deletion in the Ttn gene. Mdm genotypes differ in both passive and active 

muscle elasticity. Passive tension is greater in mdm mice than in wild-type 

mice, and intermediate in heterozygotes. However, during elastic recoil, 

mdm mice show reduced active stiffness compared to wild-type mice. This 

difference in passive and active stiffness led to the hypothesis that Ca2+-

activation of muscle results in binding of titin to the thin filaments, 

reducing the length and increasing the stiffness of the titin spring compared 

to passive muscle. Using load-clamp tests, we examined the effect of 

activation on the elastic recoil of passive and active muscles from mdm, 

mdm/+ and wild-type mice. Muscles were either activated to 30% P0 or 

stretched to a length at which the passive force equaled 30% P0. The load 

was reduced, and elastic recoil was measured. In wild-type mice, activation 

shortened and stiffened elastic elements compared to passively stretched 

muscle. However, in mdm mice, there was no change in spring length or 

stiffness. These results are consistent with the hypothesis that upon Ca2+-

activation, an epitope of titin, absent in the mdm mutants, binds to the thin 

filaments. Thus, it appears that like the thin filaments, titin is activated by 

calcium influx. This idea has important implications for understanding 

force enhancement with stretch and force depression with shortening 
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CHARACTERIZATION OF TITIN FOLLOWING TRANSVERSE 

AORTIC CONSTRICTION IN MICE. 
BD Hudson, E Buckholtz, Henk L Granzier.  University of Arizona, 

Tucson AZ.  

 

Heart Failure is characterized by an impaired ability of the left ventricle to 

fill or eject blood and is typically accompanied with cardiac hypertrophy. 

Furthermore, sustained cardiac hypertrophy transitions into maladaptive 

hypertrophy, with left ventricular dilation, decrease contractile properties, 

increased myocardial stiffness (through alterations in titin and collagen), 

and reduced cardiac output. The current aim was to investigate alterations 

in heart function, titin isoform shifts, and myocardial stiffness following 

transverse aortic constriction-induced heart failure in mouse.  

Echocardiology showed increased aortic velocity (0.5 vs 4.5m/s), diastolic 

(55 vs 90ul) and systolic (20 vs 53ul) ventricular volume, LV mass (133 vs 

220mg) and decreased ejection fraction (65% vs 35%) and mitral valve 

deceleration time (23 vs 18ms) (indicating a significant increase in 

myocardial stiffness).  Additionally, E/A ratios dramatically increased from 

1.5 to 5, signifying extensive heart failure. In order to further characterize 

myocardial stiffness, skinned LV muscle bundle fibers were mechanically 

stretched and titin and collagen forces were measured. At sarcomere length 

2.15, data showed an increase in total passive tension (35%), total collagen 

force (120%), and total titin force (15%).  Protein gels were ran to help 

identify the source of increased titin tension. Gels showed an increase in 

the long N2BA as related to the short N2B titin isoform (0.20 vs 0.37) 

indicating that titin passive tension should actually decrease, not increase.  

However, western blots using phospho-specific antibodies for titin’s 

S11878 and S12022 (phosphorylated by PKC resulting in increased 

passive tension) indicate a 2.5 fold increase in phosphorylation in the end-

stage heart failure mice.  In conclusion, TAC-induced heart failure in mice 

resulted in an increased diastolic stiffness partially through PKC 

phosphorylation-mediated increased in titin-based tensions. 

 

 PASSIVE PROPERTIES OF THE ISOLATED MOUSE HEART: 

TITIN, COLLAGEN AND THE WORKING SARCOMERE 

LENGTH RANGE 

Charles S Chung, Nathan E Cromer, and Henk L Granzier 

Department of Physiology, The University of Arizona, Tucson, AZ, USA. 

 

Understanding the passive properties of the left ventricle (LV) is important 

with the high and increasing prevalence of Diastolic Heart Failure.  We 

examined the sources of passive pressure in the isolated mouse heart and its 

working sarcomere length (SL) range.   A Langendorff perfused isolated 

heart system was used with a volume controlled balloon inserted in the LV 

of the mouse (C57BL/6).  Hearts were paced and perfused with a Tyrode 

solution at constant perfusion pressure.  The volume control system was 

used to measure Frank-Starling (FS) relationships.  Hearts were then 

arrested and permeabilized by perfusing the heart with 1% triton in a 

relaxing solution followed by measurement of the FS relationship.  The 

obtained passive pressure-volume curve for the permeabilizied heart was 

lower than that of the intact heart; analysis revealed that turgor from 

constant pressure perfusion of the intact heart is a major source of this 

difference.  To determine the molecular basis of the passive pressure of the 

skinned heart, we used both myofilament extraction and trypsin degradation 

of titin and repeated FS measurements.  Both methods suggest that titin 

produces ~80% of the passive pressure of the heart.  Additional intact 

hearts were glutaraldehyde fixed at passive and BaCl2 activated conditions 

at similar volumes to the permeabilized hearts.  Mid-wall fibers were 

carefully dissected from the hearts and SL measured via laser diffraction.  

SL of activated hearts ranged from 1.8-2.0um; diastolic SL from 1.95-2.15 

um. Consistent with the isolated heart experiments, isolated muscle work 

shows that in this SL range, titin is the main contributor to passive tension.  

In conclusion, in the mouse LV diastolic sarcomere lengths exists in a 

relatively tight range and in this range titin is the major contributor to 

diastolic pressure of the intact heart. 
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E F 
Hydrodynamic Properties of Myocilin-containing Protein Complex 
Dismuke WM, Mckay BS, Stamer WD. University of Arizona. Tucson, 

AZ. 

 

This study demonstrates that myocilin, a protein which has no known 

function, does not exist solely by itself, but can also be component of a 

larger, SDS-resistant protein complex. A number of myocilin mutants are 

associated with reduced aqueous humor outflow, ocular hypertension and 

glaucoma. To begin to elucidate the physiological role of myocilin we 

characterize the hydrodynamic properties of the myocilin-containing 

protein complex by velocity and density gradient sedimentation and gel-

exclusion chromatography of membrane preparations from human tissue.  

Myocilin-containing fractions were separated by SDS-PAGE. Gels were 

silver stained and bands were excised for protein identification. Our results 

demonstrate that myocilin separates in a 405-440 kDa protein complex by 

gel-exclusion. Velocity gradient sedimentation shows myocilin separating 

at 15s and 6.4s. Density gradient sedimentation show myocilin is present in 

fractions of densities 1.415g/ml and 1.36g/ml. Gel-exclusion fractions 

containing myocilin showed several distinct bands when separated by SDS-

PAGE and silver stained. A number of known myocilin mutations lead to 

elevated intraocular pressure and the blinding disease glaucoma. Our 

rigorous analysis has demonstrated that myocilin, a poorly understood 

protein ascribed numerous roles in the pathogenesis of ocular hypertension 

and glaucoma, may perform its function not by itself but in a tightly bound, 

SDS-resistant protein complex. Our future directions include cross-

immunoprecipitation using antibodies directed against candidate proteins 

identified in proteomic analysis of myocilin-containing density and velocity 

gradient or gel-exclusion fractions.   

 

 The stress response of the db/db mouse subjected to voluntary and 

treadmill run training. 

T. Broderick, P. Ghosh, J. Tedeschi, and G. Gunasekara 

Department of Physiology, Laboratory of Diabetes and Exercise 

Metabolism, Midwestern University, Glendale. 

 

An active lifestyle is often recommended for the treatment of type 2 

diabetes due to its benefit in controlling body weight and blood glucose 

levels. Our recent work using the db/db mouse as model of type 2 diabetes 

demonstrated that forced treadmill training, compared to voluntary wheel 

running, had no effect on body weight and actually worsened glycemic 

control. To examine the role of stress hormones as a cause of this, the 

effects of voluntary and forced treadmill exercise training on urinary 

corticosterone (CORT) and catecholamine levels were determined in the 

db/db mouse model. Our hypothesis is that treadmill running, by inducing a 

stress response, exacerbates metabolic control the db/db mice. Six-week old 

male diabetic mice were divided into 4 groups: diabetic sedentary (DS), 

voluntary wheel running (DV), forced treadmill running (DT), and control 

group (CN). Food and water intake, and urine output, were determined in 

metabolic cages for a period of 24 hours. After 4 weeks of voluntary or 

forced training, plasma was collected for glucose, insulin, and urine for 

CORT and normetanephrine (NOR). Our results show that: i) urine glucose 

levels were significantly higher in DS mice compared to CN mice, 

regardless of training; ii) urine glucose levels in DT mice were significantly 

higher in DV mice; iii) plasma insulin was significantly higher in DS mice 

compared to CN mice; iv) insulin levels in DV mice were decreased 

compared to DS mice, but were increased in DT mice; v) urine CORT 

levels in DS mice were significantly higher compared to CN mice group, 

were unchanged in DV mice, but further increased in DT mice, and vi) 

urine NOR levels in DT mice, although lower compared to both groups of 

CN mice, were significantly increased by treadmill running compared to 

voluntary running. In conclusion, the results of this study indicate that the 

stress response is increased with treadmill running compared to voluntary 

running, which may further worsen glycemic control in the db/db mouse. 

 

  

G  H 
The effects of exercise training on liver BBH and kidney OCTN2 expression in 

the rat. 

T. Broderick, J. Tedeschi, B. Luna, D. Wang, M. Jankowski, and J. Gutkowska.  
Department of Physiology, Laboratory of Diabetes and Exercise Metabolism, 

Midwestern University, Glendale, AZ 

Chronic endurance training drastically alters the oxidative capacity of tissues to favor 
the oxidation of fatty acids.  Plasma and tissue carnitine concentrations are generally 

increased with training suggesting that either carnitine biosynthesis is stimulated or 
renal uptake of carnitine from the urine is enhanced, or both. Carnitine is essential in 

the oxidation of fatty acids by permitting their entry into the mitochondria for β-

oxidation. Carnitine is released into the plasma following hydroxylation by γ-
butyrobetaine hydroxylase (BBH), the final enzyme in the biosynthetic pathway 

found primarily in the liver.  The organic cation transporter (OCTN2) is important in 

the distribution of carnitine by facilitating renal its reabsorption from the urine. To 
investigate whether these proteins are implicated in carnitine homeostasis to exercise 

training, mRNA expression of BBH and OCTN2 was determined in tissues from 

male Wistar rats following 10 weeks of treadmill running. Exercise-trained rats had 

significantly higher levels of total carnitine in plasma as well as increased BBH and 

OCTN2 mRNA expression in liver and kidney compared to control rats. Because 

fasting activates peroxisome proliferator-activated receptor α (PPARα) leading to an 
upregulation of BBH and OCTN2, we also determined whether exercise had a 

similar effect. In trained rats, expression of PPARα was increased in kidney while no 

effect was seen in liver. Our results indicate that the improved plasma carnitine 
status observed in the trained rat can be explained, in part, by increases in both 

carnitine biosynthesis and kidney reabsorption of carnitine mediated by increased 

PPARα expression. Branden Luna was supported by the MWU Summer Research 
Fellowship Program. 

 Downregulation of oxytocin receptors in right ventricle of rats with 

monocrotaline-induced pulmonary hypertension. 

T. Broderick1, Y. Wang2, J. Gutkowska2, D. Wang2, and M. Jankowski2 
1Laboratory of Diabetes and Exercise Metabolism, Midwestern University, Glendale, 

Arizona, USA 
2Laboratory of Cardiovascular Biochemistry, Research Centre, L’Université de 
Montréal-Hôtel-Dieu, Montréal, Québec, Canada 

Chronic pulmonary hypertension (PH) induced by monocrotaline (MCT) in the rat 
leads to compensatory right ventricular (RV) hypertrophy, inflammation, and 

fibrosis. Studies have shown that levels of atrial natriuretic peptide (ANP) in plasma 

and RV are increased in this model of PH. Because nitric oxide (NO) and ANP 
release from the heart is function of the oxytocin receptor (OTR), we investigated 

gene and protein expression by real-time PCR and western-blot analysis, 

respectively, of OTR, natriuretic peptides (NP) and receptors (NPRs), and nitric 
oxide synthases (NOS) in RV and LV of Sprague-Dawley rats with MCT-induced 

RV hypertrophy. Inflammatory cytokines IL-1β, IL-6 and TNF-α and the metabolic 

markers glucose transporter (GLUT4) and insulin-regulated aminopeptidase (IRAP) 

were also determined. RV hypertrophy by MCT was confirmed by increased RV 

weight and RV-to-(LV and septum) ratio. In these rats, a ~40% reduction in OTR 

mRNA and protein was observed in the RV compared to control. This was associated 
with increased transcripts of ANP (3.7-fold in the LV and 8-fold in RV) and BNP 

(2.7-fold in the LV and 10-fold in RV) and a corresponding increase in NP receptor 

mRNA expression for receptors A, B and C. iNOS protein expression was increased 
in the RV, whereas eNOS transcripts were increased only in the LV. In RV of MCT-

treated rats, downregulation of OTR was also associated with increased mRNA 

expression of IL-1β and IL-6. Our results show that downregulation of the OTR in 
the RV of MCT-treated rats is associated with increased expression of NP and their 

receptors as well as IL-1β and IL-6. A reduction in OTR in RV with PH can explain, 

in part, the impaired contractile state of the right myocardium in PH.  
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I  J 
TWO-COMPARTMENT MODEL OF RAT RENAL INNER 

MEDULLARY VASCULATURE 

Pannabecker T, Kim J, Yuan J, Hoopes B, Laufenberg C, Sadideen Z. 

 

Functional architecture of descending and ascending vasa recta (DVR, 

AVR) was examined between 0.3 and 3.0 mm below the outer-inner 

medullary (OM-IM) boundary to investigate countercurrent exchange and 

blood flow. All UT-B-positive DVR (DVRUTB) lie between CD clusters, in 

the intercluster region (compartment one). 75% of DVRUTB have terminal 

fenestrated extensions that descend 16 ± 3% of the length of the contiguous 

DVRUTB prior to formation of the first branch. This branch point is 

indicative of vessel entry into the intracluster region (compartment two), 

the region dominated by CDs. We distinguish AVR as fenestrated vessels 

that lie in the intercluster region and that do not abut CDs and do abut DVR 

(AVR1) or that abut neither CDs nor DVR (AVR2; AVR1+2 mean length 

~1.5 mm). These contrast with fenestrated vessels that lie in the intracluster 

region and abut CDs (AVR3; mean length ~0.6 mm). The AVR1:DVRUTB 

ratio is ~1.0, the AVR2:DVRUTB ratio is ~1.8, and the ratio for the full 

complement of vessels is ~4.0. For each vascular bundle, AVR1+2 arise 

from the intracluster region about 500 μm deeper than the depth to which 

DVRUTB descend. AVR3 link DVR with AVR1+2, and AVR3 provide a 

direct pathway for fluid/solute uptake from CDs as they ascend within the 

CD cluster. Some proportion of AVR3 passes directly into the OM, distant 

from vascular bundles. A two compartment model supports multiple modes 

of IM blood flow regulation. DK16294 

 Endothelial Dysfunction in Diabetes/High Glucose is mediated through increase 

in Arginase Activity  

 

Surabhi Chandra1, Haroldo Alfredo Flores Toque1, Lin Yao1, Ruth B. Caldwell2 and 

R. William Caldwell1 
 
1Department of Pharmacology and Toxicology and 2Vascular Biology Center, 

Medical College of Georgia, Augusta, GA, 30912 
 

Pathological manifestations of diabetes are characterized by vascular endothelial 

dysfunction (VED), retinopathy, neuropathy and nephropathy. The enzymes, nitric 
oxide synthase (NOS) and arginase, share L-arginine as their common substrate. 

Activation of arginase can limit availability of L-arginine for NOS thus reducing 

nitric oxide production and impairing vascular function. Previously, we have shown 
that elevated arginase activity in diabetes causes coronary VED. Here, we 

hypothesized that diabetes/high glucose (HG) increases arginase activity/expression 

through Rho kinase and mitogen activated protein kinase (MAPK) pathways to 
mediate VED. Our studies were performed using bovine aortic endothelial cells 

(BAEC) or isolated mouse aorta exposed to HG and aorta from streptozotocin-

induced diabetic mice. Prolonged exposure of BAEC to HG (25 mM, 72 hr) but not 
mannitol (25 mM, osmotic control) increased arginase activity (135±3%, n=4, 

p<0.05) which was prevented by the arginase inhibitor (BEC, 100 M). There was 

also a concomitant increase in arginase I protein (2-fold) with HG treatment but no 
change in arginase II. Pretreatment of BAEC with p38 MAPK inhibitor (SB202190, 

2.5 M), ERK inhibitor (PD98059, 10 M) or ‘JNK inhibitor’ (2 M) prevented the 

elevation in arginase activity/expression upon HG treatment. Further, Rho kinase 

inhibitor (Y-27632, 10 M) prevented HG-stimulated arginase activity in BAEC. 

Organ bath studies were used to measure vascular function in aorta from control and 

diabetic mice. Aorta from diabetic mice showed impaired maximum endothelium-
dependent relaxation to acetylcholine (46±4%, n=6, p<0.05) compared to control 

mice (68±6%, n=6). This impairment was reversed towards control levels by arginase 

inhibition (BEC, 100 M) (60±3%, n=5). Additionally, incubation of aorta from 

control mice in media with HG (25 mM, 24 hr) reduced maximum relaxation to 

acetylcholine (54±6%, n=5, p<0.05) in comparison with normal glucose (5 mM, 24 
hr) (73±3%, n=5). There were no differences in NO-independent relaxation induced 

by Na-nitroprusside in any group. In conclusion, our study indicates a major role of 

arginase in the vascular dysfunction of diabetes and targeting upstream Rho kinase 
and MAPK pathways may prevent these effects.  

(Supported by NIH grants HL70215, EY11766) 

 

K L 
NOVEL AND SPECIFIC AGONISTS TO PROTEASE-ACTIVATED 

RECEPTOR-2 (PAR-2) STIMULATE MULTIPLE SIGNALING PATHWAYS 

TO INDUCE A PHYSIOLOGICAL RESPONSE IN VITRO AND IN VIVO. 

Andrea N. Flynn1,3,4, Dipti V. Tillu2, Marina N.K. Asiedu2, Justin Hoffman1,3,4, Josef 
Vagner3,Theodore J. Price2,3, and Scott Boitano1,3,4 

Department of Physiology1 and Pharmacology2, Bio5 Collaborative Research 

Institute3 and ArizonaRespiratory Center4 
Protease-activated receptor-2 (PAR-2) is one of four protease-activated G-protein 

coupled receptors (GPCRs). PAR-2 is expressed on multiple cell types contributing 

to cellular responses to endogenous and exogenous proteases. Proteolytic cleavage of 
PAR-2 reveals a tethered ligand that activates PAR-2 and two major downstream 

signaling pathways: mitogen activated protein kinase (MAPK) and intracellular Ca2+ 

signaling. Peptides or peptidomimetics can mimic binding of the tethered ligand to 
stimulate signaling without the non-specific effects of proteases. The most 

commonly used peptide activators of PAR-2 (e.g, SLIGRL, SLIGKV) lack potency 

at the receptor. However, the potency of 2-furoyl-LIGRLO (2-f-LIGRLO) 

underscores the use of peptidomimetic PAR-2 ligands as a mechanism to enhance 

pharmacological action at PAR-2. We sought to develop new potent and efficacious 

agonists specific for PAR-2 and a high-throughput method to evaluate them. We 
identified two novel agonists, 2-aminothiazol-4-yl-LIGRL (2-at-LIGRL) and 6-

aminonicotinyl-LIGRL (6-an-LIGRL), specific for PAR-2. Both novel agonists 

stimulated PAR-2-dependent Ca2+ signaling, MAPK activation and an overall 
physiological response in in vitro model systems, with potency similar to 2-f-

LIGRLO. Because PAR-2 plays a major role in pathological pain conditions and to 

test potency of the novel agonists in vivo, we evaluated each agonist in models 
relevant to nociception. 2-at-LIGRL and 6-an-LIGRL activated Ca2+signaling in 

nociceptors and, 2-at-LIGRL and 2-f-LIGRLO stimulated thermal hyperalgesia in 

vivo. We have identified two novel peptidomimetic agonists to PAR-2 using a three-
tiered screening methodology. We propose these novel agonists can be used to 

explore the physiological role of PAR-2 in a variety of systems and pathologies. 

 

 ADRENAL DEMEDULLATION ABOLISHES HYPOXEMIA-INDUCED 

CATECHOLAMINE SUPPRESSION OF GLUCOSE STIMULATED INSULIN 

SECRETION IN FETAL SHEEP 
aDT Yates, bAL Fowden, aAR Macko, aX Chen, aAS Green, and aSW Limesand.  aThe University 

of Arizona, Tucson, AZ, USA.  bUniversity of Cambridge, Cambridge, UK 

Hypoxemia stimulates catecholamine secretion from adrenal chromaffin cells, which then 

suppresses insulin secretion in fetal sheep. Previous studies show that norepinephrine (NE) is the 

predominant catecholamine released, but that adrenal demedullation (AD) does not completely 

eliminate plasma NE. Our objective was to abolish hypoxemia-induced catecholamine secretion 

via bilateral AD and determine whether this restores glucose stimulated insulin secretion (GSIS) 

during fetal hypoxemia. At 123 days of gestation (term 147 days), surgical AD was carried out on 

six fetuses and their responsiveness compared to sham operated controls (n = 2). At autopsy, 

completeness of AD was confirmed in four fetuses via immunostaining for chromogranin A, 

while two fetuses with chromaffin tissue remaining were included with sham controls (n = 4). 

Two square-wave hyperglycemic clamps were performed at 128 days to measure GSIS during 

normoxemia (24.7 ± 0.8 mmHg O2) or hypoxemia (14.1 ± 0.5 mmHg O2), induced by bleeding 

nitrogen gas (~ 6 L/min) into a maternal trachea catheter. Steady state plasma glucose at baseline 

did not differ (P > 0.454) between controls and AD fetuses during normoxemic (1.19 vs. 1.26 ± 

0.06 mmol/L, respectively) or hypoxemic (1.19 vs. 1.09 ± 0.06 mmol/L) GSIS studies. Likewise, 

baseline plasma insulin was not different (P > 0.463) between treatments during normoxemia 

(0.38 vs 0.48 ± 0.06 ng/mL) or hypoxemia (0.23 vs. 0.28 ± 0.06 ng/mL). Plasma NE 

concentrations were similar (P = 0.248) in control and AD fetuses (544 vs. 444 ± 84.8 pg/mL, 

respectively) during normoxemia, but were 3.3-fold greater (P = 0.034) in control fetuses during 

hypoxemia. Also, plasma insulin concentrations during hypoxemia were higher (P = 0.021) in 

response to hyperglycemia (2.62 ± 0.24 mmol/L) in AD compared to controls (0.73 vs. 0.22 ± 

0.14 ng/mL, respectively) and were, in fact, comparable to normoxemic control levels (0.93 ± 

0.14 ng/mL), demonstrating an inverse relationship between NE and insulin (r = -0.22; P < 0.05). 

Plasma epinephrine concentrations were not increased during hypoxemia and were not different 

(P = 0.422) between treatments. These findings indicate that the adrenal medulla is the primary 

site for acute hypoxia-stimulated NE secretion in fetal sheep at 128 days, as plasma NE 

concentrations were unchanged by hypoxemia in sheep fetuses with complete surgical ablation of 

the adrenal medulla. Furthermore, elevated NE diminishes GSIS and AD rescues GSIS, showing 

hypoxemia acts indirectly through NE. Interestingly, no effects of AD were observed in normoxic 

conditions, which indicate marked quiescence of the adrenal chromaffin cells in a favorable 

intrauterine environment. Additionally, NE was not affected by glycemic levels under 

normoxemic or hypoxemic conditions. In conclusion, elevated NE suppresses GSIS during late 

gestation in fetal sheep, but surgical ablation of the adrenal medulla restores this insulin secretion 

responsiveness. 
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Distribution of anti-Müllerian hormone and its receptor in neonatal rat ovaries. 

Connie J. Kappeler1, Aileen F. Keating1, Nivedita Sen1, I. Glenn Sipes2 and Patricia B. Hoyer1. 

Department of Physiology1 and Pharmacology2, University of Arizona, Tucson, Arizona.   

Anti-Müllerian hormone (AMH) plays an important role in postnatal ovarian function.  AMH is 

produced by granulosa cells in primary to small antral follicles of the adult ovary and helps 

maintain primordial follicles in a dormant state.  The industrial chemical, 4-vinylcyclohexene 

diepoxide (VCD) causes loss of primordial and small primary follicles in the ovaries of mice and 

rats.  Previous studies suggest that this ovotoxicity is by acceleration of primordial to primary 

follicle recruitment via interactions with the Kit/Kitl signaling pathway.  It was also reported that 

inhibition of primordial follicle recruitment by AMH does not impact VCD-induced ovotoxicity.  

Those results do not support a mechanism whereby VCD causes ovotoxicity via generalized 

activation of primordial follicle recruitment, but further demonstrate the specificity of the 

Kit/Kitl signaling pathway as a target for VCD.  Investigations in ovaries from adult cycling rats 

have shown that AMH and its receptor AMHR2 are co-expressed in granulosa cells of large 

primary to early antral follicles.  Thus, the present study was undertaken to investigate the 

distribution of AMH and AMHR2 in ovaries from neonatal rats and to investigate the effect of 

VCD on their expression. Distribution of AMH and AMHR2 protein was visualized by 

immunofluorescence staining of F344 rat ovaries that were obtained at PND4 and maintained in 

culture for 2d.  AMH protein was seen in the cytoplasm of granulosa cells in small and large 

primary follicles, whereas, AMHR2 protein was distributed throughout the interstitial space.  

AMH staining distribution and intensity were similar to that in PND6 ovaries (age-matched with 

cultured ovaries).  PND4 rat ovaries were cultured in media containing vehicle control (CTL) or 

VCD (30 µM) for 2-8 days and saved for measurement of mRNA by real time RT-PCR or 

protein by Western blotting.  VCD exposure decreased (P<0.05) Amh mRNA on d 4-8, but had 

no effect (P>0.05) on Amhr2 mRNA at any time.  AMH protein declined (P<0.05) over the time 

course of culture (d 2-8).  Further, relative to day-matched controls, VCD caused a decrease in 

AMH protein after 6d and 8d (P<0.05).  After 6d and 8d of culture there was a decrease in 

AMHR2 protein compared to 2d and 4d (P<0.05), however, there was no effect of VCD on 

AMHR2 protein at any time.  In summary, these findings demonstrate that in the PND4 ovary 

AMH is expressed in granulosa cells of small and large primary follicles and its receptor 

AMHR2 is expressed in the interstitial space.  This supports that the ability of AMH to maintain 

primordial follicles in a dormant state involves a mechanism of signaling from larger follicles 

and/or the interstitial compartment.  Additionally, whereas the data show an effect of VCD on 

expression of AMH and AMHR2, this occurs later (d4) than the initial effects of VCD on the Kit 

signaling pathway (d2).  (This work is supported by ES007091, ES09246, and Center grant 

06694) 

 

 Weight loss and adipokine changes in mountaineers at 5300m. 

T. Broderick1, J. Smith2, K. Cianflone2, J. Martin2, M. Noel2, and P. Poirer2. 
1Laboratory of Diabetes and Exercise Metabolism, Midwestern University, Glendale, 

Arizona 
2Quebec Heart and Lung Institute, Laval Hospital, Ste-Foy, Quebec 

 
Adipose tissue plays a central role in mediating weight loss and satiety yet its role in 

mediating high altitude anorexia has not been fully elucidated. Specifically, the 

adipose-tissue secreted hormone acylation stimulating protein (ASP), which plays an 
important role in fatty acid uptake into adipose tissue, has not been previously 

measured in high altitude mountaineering. The current study sought to evaluate the 

metabolic and inflammatory-hormone responses, in recreationally fit climbers.  Over 
a period of 9 days, 10 healthy individuals (7 men, 3 women, age 26-49 years) 

participated in a climbing expedition to 5 300m in Bolivia. Clinical and metabolic 

measurements were taken at sea level (SL: 353m), 4 000m, 4 750m and 5 300m. 
Body mass index significantly decreased (SL 23.2±1.5 kg/m2; 4 000m 23.2±1.4 

kg/m2; 4 750m 22.9±1.3 kg/m2; 5 300m 22.3±1.2 kg/m2; p<0.001). There was no 

change in body fat percentage yet percentage fat free mass significantly decreased 
(SL 56.9±9.7%; 4 000m 55.3±9.3%; 4 750m 55.2±9.6%; 5 300m 54.9±8.4%; 

p=0.048). Plasma non-esterified fatty acids and triglyceride increased, while high 

density lipoprotein cholesterol decreased (p<0.05 to <0.001). ASP (SL 42.2±40.2 

nM; 4 000m 117.0±69.6 nM; 4 750m 107.9±44.5 nM; 5 300m 82.2±20.2 nM; p= 

0.019) and adiponectin (SL 10.4±6.5 ng/mL, 4 000m 13.9±8.5 ng/mL, 4 750m 
18.3±8.3 ng/mL, 5 300m 14.7±8.0 ng/mL p=0.015) significantly increased, as did 

insulin and interleukin-6 (up to 71% and 168%, respectively, p<0.05) with no change 

in leptin, complement C3, high sensitivity c-reactive protein or cortisol. In 
conclusion, the adipose tissue hormones ASP and adiponectin are increased during 

exposure to acute high altitude induced hypoxia and may be contributing to the 

preservation of adipose tissue despite weigh loss in healthy mountaineers. 
The study was partially supported by funding from the Canadian Institute of Health 

Research to KC and by a Midwestern University Grant to TLB.   

 

O P 
Transient ACE Inhibitor Treatment in SHR Confers Protection Against L-

NAME Induced Diastolic Dysfunction  

Biwer LA1, Broderick TL2, Hale TM1; Department of Basic Medical Science, 

College of Medicine 
University of Arizona, Phoenix AZ1, Department of PhysiologyMidwestern 

University, Glendale AZ2 

In addition to antihypertensive effects, ACE inhibitors have been shown to be 
cardioprotective.  Experimentally, regression of left ventricular hypertrophy (LVH) 

persists after cessation of ACE inhibitor treatment. Fibrotic cardiac remodeling 

contributes to diastolic dysfunction. This study investigated the persistent effects of 
brief ACE inhibition on LV function after a challenge with a compound known to 

induce cardiac fibrosis (i.e., L-NAME).   

Young (11-week-old) male spontaneously hypertensive rats (SHR) were divided into 
three groups: Control (C), Control + L-NAME (C+L) and Enalapril + L-NAME 

(E+L).  Rats were given either the ACE inhibitor enalapril (E+L: 30mg/kg/day, p.o.) 
or tap water for two weeks followed by a two week washout period. At this point, 

C+L and E+L rats were given L-NAME (15 mg/kg/day, p.o.) for 10 days. Hearts 

were excised and perfused via the Langendorff isolated perfusion/working heart 
model; functional data was collected at three time points and subsequently averaged. 

Collagen deposition was evaluated in fixed, paraffin embedded LV. 

L-NAME treatment caused a marked increase in collagen deposition in the LV wall. 
LV mass relative to body weight was significantly decreased in E+L rats (2.7±0.24g) 

versus C (3.1±0.24 g) and C+L (3.1±0.29g). End diastolic pressures (EDP) were 

beneficially reduced in the E+L group and virtually restored to the values of the 

Control SHR (E+L EDP min: 56±3.3 mmHg, C+L EDP-min: 62±2.5 mmHg, p<0.05 

vs E+L). Coronary flow adjusted for LV weight was significantly reduced in C+L 

rats when compared to the other two groups (C: 16±2.6 mL/min/g, E+L: 19±3.1 
mL/min, C+L: 13±1.4 mL/min/g, p<0.05 vs C & E+L). Interestingly, coronary flow 

in E+L hearts was also significantly higher than control. Trends towards improved 

cardiac output and aortic flow were seen in E+L hearts versus control and C+L.  
Prior ACE inhibition produces persistent changes that confer protection of LV 

function in the face of L-NAME challenge.  Further research into the mechanisms 

responsible for this protection may provide greater insight into the process of 
pathological remodeling and reveal novel therapeutic strategies. 

  INCREASED POSTPRANDIAL LIPEMIA AND GREATER “SPILLOVER” 

OF DIETARY LIPID INTO THE PLASMA WITH AGING 

Garcia Y, Puga G, Everman S, Meyer C, Mandarino L, and Katsanos CS 

Center for Metabolic Biology, Arizona State University, Tempe, AZ 85287 
Among individuals, elderly have higher risk for cardiovascular disease (CVD). CVD 

has been linked to increased postprandial lipemia. The purpose of this study was to 

assess metabolic responses to fat ingestion in young and elderly subjects in an effort 
to identify mechanisms contributing to increased risk for CVD with aging. Following 

an overnight fast, six young (age, 23±2 yr; body weight 73±3, kg; height 176±4, cm) 

and six healthy elderly (age, 67±1 yr; body weight 86±2, kg; height 181±2, cm) 
subjects ingested fat (whipping cream, 0.7 g/kg of fat) enriched with [13C]-triolein. 

Blood and breath samples were collected every two hours during the 8-h postprandial 

period. Blood samples were analyzed for plasma triglycerides (TG) and free fatty 
acid (FFA) concentrations and FFA 13C-oleate enrichment, the latter using gas 

chromatography-mass spectrometry (GC/MS). The incremental area under the curve 
(AUC) for plasma TG during the postprandial period was higher in the elderly 

(152±38 mg·dL-1·8h) compared to young (66±27 mg·dL-1·8h; P < 0.05). The plasma 

concentration of free fatty acids originating from the ingested meal was 75% greater 
in elderly, although this difference did not reach statistically significant difference 

(elderly AUC, 2.8 ±0.4 mmol·L-1·8h; young AUC 1.6±0.5 mmol·L-1·8h; ratio, P = 

0.08). We conclude that aging is associated with dysregulation of dietary fat 
metabolism in the postprandial state. Increased spillover of dietary fat in the plasma 

free fatty acid pool with aging may contribute to the increased postprandial lipemia 

via incorporation of dietary fat into very-low-density-lipoprotein (VLDL)-TG in 

older individuals. Ultimately, this can contribute to increased postprandial lipemia 

with aging and increased risk for CVD in the elderly. 
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Q  R  
DIHYDROTESTOSTERONE DECREASED REACTIVE OXYGEN 

SPECIES IN HUMAN CORONARY VASCULAR SMOOTH MUSCLE 

CELLS 

Rheana A Techapinyawat1, Kristen L Osterlund1,2 and Rayna J Gonzales1 
1University of Arizona College of Medicine, Phoenix, AZ, 2Colorado State 

University, Fort Collins, CO 

Oxidative stress contributes to cardiovascular disease by promoting plaque 

formation and plays a critical role in the ischemic cascade associated with heart 
attack and stroke. Androgens have been shown to protect against oxidative 

stress in neuronal cultures induced by hydrogen peroxide and decreased 

expression of the pro-oxidant enzyme oxidase in prostate tissue. Data reporting 
whether endogenous androgens augment or suppress oxidative stress in the 

vasculature remains a topic of discussion. Our recent findings suggest that 

dihydrotestosterone (DHT) has been shown to decrease endotoxin- or 
cytokineinduced cyclooxygenase-2 in vascular smooth muscle (VSM) cells. 

Cyclooxygenase enzyme activity induced by inflammation has been shown to 

contribute to the production of reactive oxygen species (ROS). Therefore, we 
hypothesized that DHT would decrease ROS in VSM cells when challenged 

with an inflammatory stimulus. Primary human coronary VSM cells were pretreated 

with vehicle (0.001% ethanol) or DHT (10nM) for 18h then exposed to 
the cytokine interleukin-1beta (IL-1β, 5ng/ml) for 30min in the presence of a 

fluorescent ROS-indicator dye, carboxy-H2DCFDA (30μM). Hydrogen 

peroxide (H2O2, 10nM) was used as a positive control. ROS production was 
measured using a fluorescent plate reader (Tecan; excitation 495nm, emission 

525nm). As expected, both IL-1β and H2O2, increased ROS compared to 
vehicle treated cells. Furthermore, a chronic physiological dose of DHT 

attenuated cytokine-induced ROS. In conclusion, these results provide further 

support that androgens, such as DHT, play a protective role in the vasculature 
during inflammation stimulation. Sarver Heart Center Grant and AHA SDG 

RJG 

 ENDOTOXIN- OR HYPOXIC- INDUCED TLR4 EXPRESSION IS 

BLUNTED BY DIHYDROTESTOSTERONE IN PRIMARY HUMAN 

VASCULAR SMOOTH MUSCLE CELLS 

Devin T O’Connor1, Kristen L Osterlund1,2 and Rayna J Gonzales1 
1University of Arizona College of Medicine, Phoenix, AZ, 2Colorado State 

University, Fort Collins, CO 

Toll-like receptors have been shown to be expressed in immune cells, including 

monocytes, macrophages, dendritic cells, and B cells. However, more recently 
others report the expression of the TLR family member, TLR4, in non-immune 

cells such as in coronary vascular smooth muscle and endothelial cells. TLR4 

binds the endotoxin lipopolysaccharide (LPS) and plays a key role in vascular 
inflammation associated with cardiovascular diseases such as atherosclerosis, 

heart attack, and stroke. In rodent models of cerebral ischemia, TLR4 signaling 

has been shown to contribute to increased infarct size. Low doses of androgens 
have been shown to be protective in rodent models of cerebral ischemia and 

during endotoxin-induced inflammation in vascular smooth muscle cells. 

Therefore, we hypothesized that androgens may provide protective effects by 
decreasing TLR4 expression under conditions of inflammation and 

hypoxic/ischemic stress using a primary human vascular smooth muscle cell 

model. Cells were treated for 18h with vehicle (0.001% ethanol) or 
dihydrotestosterone (DHT, 10nM), followed by a 6h exposure to LPS 

(100μg/ml) or vehicle (saline), hypoxia (1% O2) or normoxia, or oxygenglucose 

deprivation (1% O2, glucose-free media) or normoxia plus glucose, all 
in the continued presence of DHT. Confocal imaging verified TLR4 cellular 

localization and TLR4 protein expression was measured via western blot. 
Endotoxin, hypoxia, and oxygen-glucose deprivation all resulted in an increase 

in TLR4 expression compared to vehicle. Interestingly, DHT inhibited LPSinduced 

and oxygen-glucose deprivation-induced TLR4 expression. These 
findings demonstrate that androgens may provide protection against 

inflammation in a variety of pathophysiological conditions in part by 

decreasing TLR4 expression. AHA SDG and Sarver Heart Center Grant RJG 
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Characterization of ACh-mediated Vasodilation in Tibialis and Mesenteric 

Arteries Isolated from Mourning Doves 

M Lekic, C Jarrett, C Smith, KL Sweazea 

College of Nursing and Health Innovation, Arizona State University, Phoenix, AZ  
Acetylcholine (ACh) is an endothelium-dependent vasodilator. Prior studies from 

our laboratory have shown that isolated mesenteric arterioles from mourning doves 

(Zenaida macroura) are more sensitive to ACh-induced vasodilation than mesenteric 
arterioles from Sprague-dawley rats. In rats, ACh-induced vasodilation occurred 

mainly through a nitric oxide (NO)-dependent pathway. The mechanism of ACh-

mediated vasodilation has not been characterized for birds. Regional heterogeneity 
between vascular beds accounts for some variability in the sensitivity of mammalian 

arterioles to vasodilation, but this has not yet been examined for avian arterioles. 

Therefore, the purpose of the present study was to examine the mechanism(s) by 
which ACh elicits vasodilation in the mesenteric and skeletal muscle (tibialis a.) 

vascular beds of mourning doves. To examine vasodilatory pathways, isolated 

vessels were pre-constricted to 50% of their resting inner diameter then exposed to 
increasing concentrations of vasodilators. Changes in the inner diameter of the blood 

vessels were measured using edge detection software. Similar to rats, avian arterioles 

show regional heterogeneity in sensitivity to ACh since isolated tibialis arterioles 
were significantly less sensitive to ACh-induced vasodilation compared to 

mesenteric arterioles. The results also show that ACh-induced vasodilation occurs 

through a NO-independent pathway since inhibition of NO using Nω-nitro-L-
arginine did not impair ACh-mediated vasodilation and high doses of the NO donor 

sodium nitroprusside were required to elicit vasodilation. Therefore, ACh acts 

through NO-independent pathways to cause vasodilation in doves that may involve 
cyclooxygenase or reactive oxygen species.   

 

 CHRONIC RENIN INHIBITION ENHANCES INSULIN SIGNALING AND 

INSULIN-STIMULATED GLUCOSE TRANSPORT IN RAT SKELETAL 

MUSCLE.   

Authors:  E. M. Marchionne, M. K. Diamond-Stanic, and E. J. Henriksen.   

Department of Physiology and Arizona Diabetes Program, University of Arizona 
College of Medicine 

Hypertension is an independent risk factor for the development of insulin resistance.  

Over-activity of the renin-angiotensin system, a common mechanism contributing to 
hypertension, is known to impair insulin signaling and glucose transport activity in 

skeletal muscle.  A new class of anti-hypertensive drugs inhibits the activity of renin, 

the rate-limiting step in the renin-angiotensin system pathway.  In the present study, 
we initially examined the effects of the renin inhibitor, aliskiren, on whole-body 

glucose disposal and skeletal muscle insulin signaling and glucose transport activity 

in insulin-sensitive lean Zucker rats.  Female lean Zucker rats were treated with 
aliskiren (50 mg/kg ip) acutely (1 hour) or chronically (21 days).  In animals treated 

acutely with aliskiren, there was a 17% increase (p<0.05) in fasting plasma glucose 

compared to vehicle-treated control animals.  However, there was no significant 
impact of acute renin inhibition on fasting plasma insulin, on fasting plasma free 

fatty acids, or on the glucose and insulin responses during an oral glucose tolerance 

test, except at the 15-min time point, where insulin was significantly lower (47%) in 
the acute aliskiren-treated group.  The acute aliskiren treatment of the lean Zucker 

rats had no effect on the distal insulin signaling factors Akt and glycogen synthase 

kinase-3ß (GSK-3ß), or on insulin-stimulated glucose transport activity (assessed by 
2-deoxyglucose uptake) in isolated soleus muscle.  Following chronic treatment of 

lean Zucker rats with aliskiren, insulin-stimulated glucose transport activity in 

isolated soleus muscle was enhanced by 33% compared to the chronic vehicle-treated 
group.  There were trends for increases in insulin-stimulated Akt Ser473 

phosphorylation (45%) and GSK-3β Ser9 phosphorylation (37%). Collectively, these 

data indicate that acute renin inhibition with aliskiren in lean Zucker rats is 
associated with suppression of insulin release in response to a glucose load, but does 

not modulate glucose transport activity or distal insulin signaling in skeletal muscle.  

In contrast, chronic renin inhibition with aliskiren in these animals leads to enhanced 
insulin action on distal insulin signaling via Akt and GSK-3ß and on glucose 

transport activity in skeletal muscle.  Ongoing investigations are determining whether 

renin inhibition has a similar beneficial effect on insulin action in obesity-associated 
insulin resistance. 
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Regulation of Protein Phosphatase 1 Regulatory Subunit 12A 

Chao, A., Zingsheim, M., Thangiah, G., Pham, K., Yi, Z. 

Center for Metabolic & Vascular Biology 

Arizona State University 

Insulin resistance in skeletal muscle is a condition that is common to 

obesity, type 2 diabetes, and cardiovascular disease. Abnormalities in the 

insulin signaling pathway have been considered to be one of the main 

causes for insulin resistance. Increased serine and threonine 

phosphorylation of the Insulin Receptor Substrate 1 (IRS1)—an important 

protein in the insulin signaling pathway—has been attributed to decreased 

insulin action through IRS1. Our recent data has indicated that protein 

phosphatase 1 regulatory subunit 12A (PPP1R12A) may anchor the 

catalytic subunit of protein phosphatase 1 (PP1c) to dephosphorylate IRS1.  

We hypothesized that binding of PPP1R12A to PP1c or IRS-1 is regulated 

by phosphorylation of PPP1R12A. To test this hypothesis, we set out to 

discover novel phosphorylation sites of PPP1R12A and assess relative 

phosphorylation under various conditions using HPLC-ESI-MS/MS.  

Human PPP1R12A was overexpressed in CHO/IR and the cells were 

treated with or without insulin and/or rapamycin. The cells were lysed and 

PPP1R12A was enriched using immunoprecipitation and was resolved on a 

1D SDS-PAGE gel.  After in-gel trypsin digestion, the resulting peptides 

were analyzed by HPLC-ESI-MS/MS and bioinformatics.  

A total of 20 phosphorylation sites were identified, of which 5 were novel. 

Relative quantification by a peak area based mass spectrometry method 

was obtained for all 20 sites. Of these, 8 sites were insulin responsive and 4 

were rapamycin responsive upon insulin stimulation.  

These results have provided new insight into the regulation of PPP1R12A. 

Site-specific mutagenesis of PPP1R12A phosphorylation sites will be 

performed to gain greater understanding of the regulation of PPP1R12A 

through its phosphorylation. 
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IS TITIN A WINDING FILAMENT? 

Nishikawa, K. 

Department of Biological Sciences, Northern Arizona University, Flagstaff, 

AZ 

In striated muscles, titin contributes to passive tension, sarcomere integrity, 

and myofibrillar assembly. Previous studies have suggested that titin plays 

a role in active muscle, but such a role remains to be demonstrated. In 

active muscle, Ca2+ has been shown to increase titin-based myofibrillar 

stiffness, but the increase is smaller than expected. We present a  “winding 

filament” hypothesis for titin’s role in active muscle. We propose (1) that 

titin’s N2A domain binds to thin filaments upon influx of Ca2+, thereby 

shortening and stiffening the titin spring. Upon activation, (2) the cross-

bridges not only pull the thin filaments toward the M-lines, but also wind 

up the now stiffer titin on the thin filaments, storing elastic potential energy 

during force development. Binding of PEVK titin to thin filaments prevents 

unwinding, so that the stored energy can be recovered during shortening. 

Ca2+-dependent binding of titin to actin prevents low-force straightening of 

proximal Ig domains that normally occurs upon passive stretch. This 

mechanism accounts for differences in length-tension relationship between 

skeletal myofibrils and cardiac myocytes. Skeletal myofibrils express N2A 

titin, whereas cardiac myocytes express only N2B titin and lack the Ca2+-

dependent actin binding domain. In mice, mdm mutants fail to express N2A 

titin. These mutants show no increase in stiffness upon activation, and 

exhibit length-tension curves that resemble cardiac muscle. The winding 

filament model accounts for enhancement of force with stretch and 

depression of force with shortening, and may help to explain some 

unresolved questions of muscle energetics.  

 INCREASED CA2+ SENSITIVITY AND LENGTH-DEPENDENT 

ACTIVATION IN A MOUSE MODEL WITH INCREASED TITIN-BASED 

STIFFNESS 
E. Lee1, J. Peng1,a, M. Radke2, M. Gotthardt2,3, H Granzier1,4.  
1Department of Physiology, and 3Department of Cell Biology and Anatomy, Sarver 

Molecular Cardiovascular Research Program, University of Arizona, Tucson AZ; 
2Neuromuscular and Cardiovascular Cell Biology, Max-Delbrück-Center for 

Molecular Medicine, Berlin, Germany, apresent address: Department of 

Pharmacology, Central South University, Changsha, China 
 

Length-dependent activation (LDA), the increase in Ca2+ sensitivity that occurs when 
sarcomere length (SL) is increased, is considered the cellular basis of the Frank-

Starling law of the heart. Recent findings suggest that titin-based passive tension is a 

factor in LDA, and the aim of our study was to test this hypothesis in a mouse model 
in which the N2B spring element has been excised (N2B KO) and that therefore 

develops elevated passive tension. Fiber bundles of skinned papillary muscle from 

left ventricular of N2B KO and WT mice (eight per genotype) were isolated for 
mechanical tests. Active and passive tensions were measured and force-pCa curves 

were obtained at SL of 1.9, 2.1 and 2.3µm. The pCa50 was determined to characterize 

Ca2+ sensitivity and the difference in pCa50 at the different SLs (ΔpCa50) was 
determined as a measure of LDA. We also studied the expression levels of thin and 

thick filament based regulatory protein, including their phosphorylation status, and 

found no significant differences between WT and KO mice. As expected from 
previous work (Radke et al. 2007), we found a significantly higher passive tension in 

N2B KO compared to WT mice at both SL of 2.1µm and 2.3µm (p<.001). The pCa50 

increased proportionally to SL regardless of genotype, but the pCa50 was significantly 
greater in KO at SL of 2.1 and 2.3µm (p<.05 and p<.001, respectively). The increase 

in pCa50 from 1.9 to 2.3µm (pCa50), i.e. LDA, was significantly greater in KO 

compared to WT (0.19 and 0.15, respectively; p<.001). We also found that titin-
based passive tension at SL 2.3µm was significantly correlated with pCa50 (p<.01) in 

KO and WT mice. These results support that titin plays an important role in 

modulating LDA in cardiac muscle. 
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Repetitive Motion Strain (RMS) Induces Human Fibroblast (HF) Sensitivity to 

Nitric Oxide (NO) In Vitro: Potential roles of Myofascial Release (MFR) in 

Wound Healing 

 Thanh V. Cao 1; Michael R. Hicks 2; Paul R. Standley 1 
1Department of Basic Medical Sciences, University of Arizona- College of 

Medicine, Phoenix, AZ 85004 
2Molecular and Cell Biology Program, Arizona State University, School of Life 

Sciences, Tempe, AZ 85281 

We have previously investigated how biomechanical strains affect fibroblast wound 

closure (WC) rates in vitro. Results indicate that RMS impairs fibroblast WC and 

treatment via MFR post-RMS significantly improves WC rates. In this study we 
examined myofibroblast differentiation and the potential roles of NO and IL-1β as 

signaling molecules in mediating these observed wound closure differences. 

A modeled scratch-wound approximately 2 mm wide was applied to sub-confluent 
monolayers of cultured HF. Cells were treated with cyclic strain for 8h (RMS), 

acyclically strained for 60s (MFR) or combined RMS+MFR treatment. NO secretion 

was determined by measuring total nitrate/nitrite accumulation in conditioned media 
48h post strain. We also tested the effects of Na nitroprusside (SNP; NO donor: 5, 10 

and 25 μM) and recombinant IL-1β (5 ng/ml) on fibroblast WC, measured 

microscopically at times 0, 24 and 48h post-treatment. Detection of myofibroblasts 
in response to strain was assessed by staining for α-smooth muscle actin.  

RMS and MFR treatments alone did not alter NO secretion when compared to non-

strain (NS) control. However, when MFR followed RMS we observed an 11.7% 
(p<0.05, n=7) increase in NO secretion. In NS cultures, IL-1β induced a 108% 

increase in NO secretion (p≤0.05, n=3) compared to vehicle; however WC was 

unaffected by NO levels in both IL-1β (vehicle vs. IL-1β: p=0.33, n=3) and NO 
donor- -treated 

fibroblast appears to have a biphasic response to changes in NO level; low level (5 

-
and p=0.2, n=6, respectively) expressed inhibitory effects compared to vehicle. No 

differences were observed in myofibroblast expression among the different strain 

treatment groups. 
RMS-impaired fibroblast WC does not correlate with strain-induced NO secretion. 

However, we found delayed WC induced by RMS is modified by varying NO donor 

concentrations, whereas NS had no effect, indicating that RMS may sensitize 
fibroblasts to NO. This suggests that the biomechanical environment may have 

regulatory roles in determining fibroblast response to changes in NO levels; potential 

roles for P53 and PKG are under investigation. MFR post RMS may reverse 
impaired WC via low-level NO induction. This in vitro model, if clinically 

translatable, may support manual therapy such as MFR in enhancing wound repair.  

 

 Cardiac GATA4 and downstream structural genes are down-regulated in the 

db/db mouse.  

T. Broderick1, M. Jankowski2, D. Wang2, and J. Gutkowska2 

1Laboratory of Diabetes and Exercise Metabolism, Midwestern University, Glendale, 

Arizona, USA 
2Laboratory of Cardiovascular Biochemistry, Research Centre, L’Université de 

Montréal-Hôtel-Dieu, Montréal, Québec, Canada 

 
Abnormal degradation of cardiac levels of GATA4, a key transcriptional factor for 

structural and cardioprotective genes, has been proposed as a factor contributing to 

the development of cardiomyopathy in diabetes. However, the effect of diabetes on 
expression of GATA4-related cardiac genes has not been documented. In this study, 

we investigated whether reduced cardiac GATA4 expression affects the expression 

of its downstream genes for ANP, B-type natriuretic peptide (BNP), α- and β-myosin 
heavy chain (MHC). Db/db mice, a model of human type 2 diabetes, were studied 

and age-matched lean littermates served as controls. Diabetic mice exhibited obesity, 

hyperglycemia, elevated glycosylated hemoglobin and reduced protein content of 
cardiac GLUT4 and IRAP (insulin-regulated aminopeptidase) compared to control 

mice. The diabetic state was also associated with reduced protein expression of 

cardiac GATA4 (~35%, P < 0.05) with accompanying reductions in mRNA 
expression of ANP (~40%, P < 0.05), BNP (~85%, P < 0.01) and α-MHC mRNA 

(~50%) whereas expression of β-MHC mRNA was increased by ~60% in db/db 

hearts.  However, the decrease in GATA4 was not explained by changes in 
expression of E3 ubiquitin ligases MuRF1 (muscle ring finger protein-1) and 

atrogin1, although a ~27% decrease in CHIP (carboxyl terminus of Hsp70-interacting 

protein) protein content was observed in db/db hearts. Despite this, mRNA and 
protein expression of the CHIP cochaperone, HSP70 (heat shock protein70) was 

decreased in db/db hearts compared to control hearts. In conclusion, protein levels of 

GATA4 are decreased in hearts from db/db mice. Associated with these changes is 
the corresponding reduction in the expression of GATA4-regulated structural genes. 

Decreased synthesis of these genes may be involved in the development of 

cardiomyopathy in diabetes. 
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The function of trabeculae in the accessory heart wall of squid 

Theodore A. Uyeno, Duane L. Barbano, Kiisa C. Nishikawa; Northern Arizona 
University, Flagstaff AZ 

An interesting question arises in surveying the diverse morphologies of hearts: Why 

is there so much variation in the three-dimensional structure of the luminal surface of 

the heart wall? These surfaces range from smooth to extremely rough because of the 

variable presence of trabeculae among species. Trabeculae are muscular ties that can 

connect portions of the heart wall together and that can extend out into the lumen. 
There are a number of functional hypotheses for the trabeculation of the heart wall: 

1) the roughness of the heart wall may reduce suction that could impair heart filling; 

2) trabeculae allow metabolically active muscle to be bathed in the blood of the heart 
lumen; and/or 3) muscles arranged as trabeculae may better cause tension to prevent 

heart valves from prolapsing. In this study, we hypothesize that the trabeculae may 

function as tunable elastic elements that store and return energy between pressure 
pulses. We describe the trabecular morphology of the paired accessory hearts of the 

Jumbo squid (Dosidicus gigas) and developed postulates of their function. We chose 

this model system for three reasons: 1) these hearts are highly trabeculated, 2) the 
hearts must expand elastically when filled by the central heart, and 3) they may 

represent an evolutionary response to low peripheral blood pressure. We described 

the morphology of the accessory hearts of seven adult squid by gross dissection and 
serial microtomy followed by Milligan’s trichrome staining to differentiate muscle 

and connective tissues. We found that accessory hearts bear a trabecular geometry 

that maximize their lengths, at the cost of decreasing the luminal diameter. It is 

possible this increases the amount of trabecular material in which elastic energy may 

be stored between pressure pulses. Supported by NAU TRIF Fund for 
Biotechnology. 

 GLUCAGON-LIKE PEPTIDE-1 ENHANCES NITRIC OXIDE 

PRODUCTION BY CORONARY ENDOTHELIAL CELLS AND IMPROVES 

POST-RESUSCITATION CORONARY MICROVASCULAR FUNCTION 

Betsy B. Dokken, Charlie Piermarini, Mary Teachey, Ronald Hilwig, Cynthia J. 

Meininger and Karl B. Kern 

 

Post-resuscitation complications lead to death in 66% of survivors of cardiac arrest. 

Dysfunction of the coronary microvasculature is a major component of these 
complications. The aims of this study were to determine: 1) if glucagon-like peptide-

1 (GLP-1) improves endothelium-dependent microvascular dysfunction after 

resuscitation, and 2) the role of nitric oxide in these effects. Ventricular fibrillation 
(VF) was induced electrically in 20 anesthetized domestic swine (30-35 Kg). 

Following 8 min of untreated VF, animals were resuscitated and blindly randomized 

to receive a continuous infusion of either GLP-1 (10 pM/Kg/min) or saline as 
placebo (PBO) for 4 hr, beginning 1 min after successful resuscitation. Coronary 

flow reserve was measured before and after intracoronary administration of 

substance-P (0.2 nG/2 min) pre-arrest and 1 and 4 hr post-resuscitation. In addition, 
coronary endothelial cells (ECs) were isolated from Sprague-Dawley rats (250 g) 

using magnetic beads conjugated to a specific rat EC marker (GSL I-B4 isolectin). At 

passages 2-4, ECs were incubated in media with L-glutamine (0.2 mM), L-arginine 
(0.4 mM), D-glucose (20 mM), and sodium pyruvate (1 mM), with and without GLP-

1 (0.3 nM) and DPPIV inhibition (10 µl/sample). After 48 hr, conditioned media was 

collected and nitrite concentrations determined using a commercially-prepared 

fluorometric assay. When normalized to pre-arrest values for each animal, CFR was 

increased in animals treated with GLP-1 after resuscitation (1 Hr: PBO group 0.8 ± 
0.1, GLP-1 group 1.3 ± 0.1; 4 Hr: PBO group 0.8 ± 0.1, GLP-1 group 1.1 ± 0.1, p< 

0.05). Nitric oxide production was significantly enhanced in rat coronary endothelial 

cells treated with GLP-1 (un-treated group 1.09 µmol nitrite/µl ± 0.02, GLP-1 group 
4.72 µmol nitrite/µl ± 0.14, p< 0.01). Conclusions: GLP-1 attenuates endothelium-

dependent post-resuscitation coronary microvascular dysfunction in swine. In 

addition, GLP-1 enhances nitric oxide production in rat coronary ECs in vitro, 
suggesting one mechanism of improved post-resuscitation coronary microvascular 

function. 

 

S-7 S-8 
ARTERIOLAR RAREFACTION IS RELATED TO ALTERED SHEAR 

RATE AND PLASMA CYTOKINE LEVELS IN MURINE MODELS OF 

DIABETES AND OBESITY. 

M.K.B. Georgi1 

, J. Vigilance2, A. Dewar3, and M.D. Frame3 

1University of Arizona College of Medicine, Phoenix, AZ 

2Faculty of Medical Sciences, University of the West Indies, Cave Hill, 

Barbados 

3Department of Biomedical Engineering, Stony Brook University, Stony 

Brook, NY 

Microvascular rarefaction is seen clinically in diabetic patients, implying a 

failure in angiogenic regulation. Our purpose was to investigate the effects of 

leptin deficient type II diabetes on terminal network architecture, shear rate 
(SR) gradients and plasma cytokine levels. We tested the hypothesis that 

arteriolar networks in diabetic mice would be reduced in both length and the 

number of branches (B) with decreased SR and diminished pro-angiogenic 
cytokines. Terminal arteriolar networks were observed in the cremaster muscle 

of C57BL/6 mice, OB/OB mice or DB/DB mice. Robust networks were seen in 

C57 (472±38um length; 3.5±0.2 B/network; diameter feed 1±0.5um). 
Rarefaction was apparent and appeared succinctly different for each murine 

model. For OB/OB, there was attenuation of branch density with variable 

length (761±248um) but unchanged #B (3.6 ± 0.3 B/network) and diameter (F 
10±1um); for DB/DB, total network length was decreased (206±31um*) with 

reduced #B (2±0.7 B/network*) and a significantly smaller feed diameter (F 

8±1um*). Axial gradients in SR were obtained from the velocity of rhodamine 
labeled RBCs. C57 showed a consistent SR along the feed, with predictable 

modest changes within bifurcations. OB/OB showed dysregulation of SR 

within bifurcations with an overall increased SR downstream. DB/DB showed 
a modest decrease in SR profile axially and within bifurcations. Plasma 

cytokine levels showed significantly decreased IL3, IL9 and GM-CSF in each 

diabetic model vs. C57, while IL6 and VEGF levels were significantly lower in 
DB/DB, and higher in OB/OB vs. C57. Thus, the changes in architecture and 

SR profiles are associated with specific changes in proliferative/angiogenic 

cytokines. *p<0.05 vs. C57. Thanks to NIH DK68401 AHA 0655908T.  

 Critical Role of the Transient Activation of p38 MAPK in the Etiology of 

Skeletal Muscle Insulin Resistance Caused By Low-level In Vitro Oxidant Stress 

Maggie K. Diamond-Stanic, David E. Durazo, Mary K. Teachey, John S. Kim,  

and Erik J. Henriksen 
Department of Physiology, College of Medicine, University of Arizona, Tucson, AZ 

Previous investigations suggest that the stress-activated p38 mitogen-activated 

protein kinase (p38 MAPK) may play an important role in the etiology of oxidant 
stress-associated insulin resistance in mammalian skeletal muscle. Soleus strips from 

lean Zucker rats were incubated for up to 6 hr in the absence or presence of insulin (5 

mU/ml) without and with 50 mU/ml glucose oxidase, producing 30-40 µM H2O2. 
This oxidant stress caused significant (p<0.05) decreases of 59% and 75% in insulin-

stimulated glucose transport activity at 4 and 6 hr, respectively. The oxidant exposure 

was associated with significant decreases in insulin stimulation of Akt Ser473 
phosphorylation (4 hr = 62%, 6 hr = 29%) and glycogen synthase kinase-3ß Ser9 

phosphorylation (4 hr = 71%, 6 hr = 49%). The oxidant stress increased (~30%) p38 

MAPK phosphorylation after 4 hr, but this activation was no longer observed at 6 hr.  
The role of p38 MAPK in the etiology of insulin resistance in H2O2-treated skeletal 

muscle was evaluated using the selective p38 MAPK inhibitor A304000. A304000 

did not affect basal glucose transport activity in the absence or presence of the 
oxidant.  Glucose transport activity in muscles treated for 6 hr with insulin and H2O2 

in combination in the presence of A304000 (217 ± 7 pmol/mg/20 min) was markedly 

greater than the theoretical value (114 pmol/mg/20 min) calculated by subtracting the 
inhibitory effect of A304000 on insulin-stimulated glucose transport activity from the 

value experimentally measured in the presence of H2O2 and insulin. Our findings 

indicate that prolonged exposure of rat skeletal muscle to a low-level oxidant stress 
induces insulin resistance of glucose transport activity associated with defects in 

distal elements of the insulin signaling cascade.  Moreover, this oxidant stress 

exposure causes a transient activation of p38 MAPK that contributes mechanistically 
to the development of insulin resistance in mammalian skeletal muscle. 
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S-9  
One month of a genistein-containing diet has varying effects in male and female 

mice.  

L. Al-Nakkash, J. Martin, C. Hamrick, D. Petty, C. Hoeman, S. Long, D. Lucy, J. 

Robinson, L. Batia, A. Peterson,  L. Rubin and T. Broderick 

Midwestern University, 19555 N. 59th Ave, Glendale, AZ.85308.  

 

Cardiovascular disease is the leading cause of mortality in males and 

postmenopausal women in the US. Genistein, a naturally occurring phytoestrogen, is 
structurally similar to 17-β-estradiol. Studies have shown that intake of soy may 

have some beneficial cardiovascular health effects, however, the effects of chronic 

dietary exposure to genistein and an understanding of the underlying mechanism of 

action of genistein remain vague. We aimed to examine the effects of a 1 month 
exposure to a genistein-containing diet (600 mg/kg, 600G) and a genistein-free diet 

(0 mg/kg, 0G) on cardiovascular parameters in C57B1/6J male and female mice. We 

measured the following; blood pressures, body weight, serum glucose, NEFA and 
insulin, aortic wall thickness from 6 µm slices of H & E stained aortic ring segments 

and vascular reactivity. In males 600G increased serum levels of insulin (2.9±0.5 

ng/dL, n=6), compared to 0G controls (1.8±0.4 ng/dL, n=6, P<0.05) and decreased 
glucose (177.5±15.9 mg/dL, n=6), compared to 0G controls (242.4±22.5mg/dL, 

P<0.05). There was no effect in females. In males, 600G significantly decreased 
body weight (by ~2.7 g, n=6, P<0.05), with no change in females. In females, 600G 

(n=11) significantly decreased systolic blood pressure (107.1±3.5 mmHg), pulse 

pressure (27.7±1.6 mmHg) and cardiac work (18.9±1.2 mmHg beats/min), compared 

to 0G (115.9±1.7 mmHg, 33.41±1.9 mmHg and 22.78±1.61 mmHg beats/min 

respectively, n=15, P<0.05). There was no change in diastolic blood pressure, mean 

arterial pressure or heart rate in either sex. Contractility was significantly increased 
with 600G in both males and female aorta (P<0.05).  These data suggest that a one 

month diet with 600G has different outcomes on cardiovascular parameters in both 

males and females.  Josh Martin was supported by the Midwestern University 
Summer Fellowship Program. Layla Al-Nakkash was supported by NIH 

(1R15DK071625-01A2).  
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A “Tear Out” Questionnaire for the 2011 Meeting 

 
1. What features or components of the current meeting should we retain for 2011? 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Elaborate on what features or components we must either improve or eliminate for 2011? 

 

 

 

 

 

 

 

 

 

 

 

 

3. On a scale of 1-5 with 1 being the highest, and 5 the lowest, rate the educational value of this 

meeting for you.  Elaborate if you wish. 

 

 

 

 

 

 

 

 

 

 

 

 

Continued on back side of this sheet…. 
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4. What, if any, was the highlight of the meeting for you? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. What are your specific suggestions and recommendations for 2011? 
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