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FRIDAY’S PROGRAM 

AT A GLANCE 

 

 
12:00 – 7:00 pm Registration in Plaza (Lobby) of Cancer Center 

 

 

2:30 – 5:45 PM Featured Topic I: 

 Graduate Student Presentations 

 Kiewit Auditorium 

 

 

7:30 – 8:30 PM APS Keynote Lecturer 

 Kiewit Auditorium 

 

 

8:45 – 10:30 AzPS Chapter Reception 

 Plaza of Cancer Center 
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FRIDAY AFTERNOON, NOVEMBER 7, 2008 
 

 ABSTRACT 

TIME ID EVENT OR TOPIC LOCATION  
 

12:00–7:00 PM Registration Lobby of Cancer Center 
 

2:30–5:30 PM Featured Topic I Kiewit Auditorium (KA) 

 Graduate Student Presentations 

  CHAIRPERSON 

 Dr. Ronald Lynch 

 Professor of Physiology 

 Department of Physiology 

 The University of Arizona 
 

2:30 IS-1 Finding Needles in a Haystack: Imaging and Analysis of Nutrient Sensing Cells 

  Lynch, R.  Department of Physiology, The University of Arizona, p.28 
 

2:45 F-2 One Protein, Two Myopathies: Revealing Dysfunctional Properties of Mutant 

Cardiac Actin 

  Whitman, S.  The University of Arizona, p.25 
 

3:00 F-3 Coarctation of the Aorta Induces Altered Connexin Expression throughout the 

Vessel Wall 

  Parkin, E.  The University of Arizona, p.25 
 

3:15 F-4 Length Independence of Elastic Properties In Actively Shortening Muscle 

Gilmore, L.  Northern Arizona University, p.25 
 

3:30 F-5 Limb Specific Training Effects on Vascular Response to Exercise 

  Kinsey, E.  Northern Arizona University, p.26 
 

3:45 F-6 Acute Genistein Treatment on Ischemic Recovery of Ovariectomized Rat Heart 

Function 

  Markus, B.  Midwestern University, p.26 
 

4:00 F-7 Endocannabinoid Receptor Antagonism Enhances Glucose Transport in Insulin-

Resistant Rat Skeletal Muscle Through a Nonclassical Pathway 

  Lindborg, K.  The University of Arizona, p.26 

4:15 BREAK 

4:30 F-8 Mitochondria from Insulin-Resistant Skeletal Muscle have Normal Oxidative 

Capacity but Present a Phenotype Apt to Producing High Levels of Reactive 

Oxygen Species 
  Lefort, N.  Arizona State University, p.26 
 

4:45 F-9 The Role of Hepatocyte  Growth Factor in Satellite Cell Mediated Angiogenesis  

Flann, K.  The University of Arizona, p.27 
 

5:00 F-10 Androgenic Capacity of Residual Ovarian Tissue in VCD-Treated Mice 

  Rivera, Z.  The University of Arizona, p.27 
 

5:15 F-11 Effects of Arginine Infusion on Postprandial Lipemia in Elderly 

  Puga, G.  Arizona State University, p.27 
 

5:30 F-12 Arginine Vasotocin Induces Calling Behavior in Xenopus Tropicalis 

  Miranda, R.  Northern Arizona University, p.27 
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FRIDAY EVENING, NOVEMBER 7, 2008 
 

 TIME EVENT LOCATION  
 

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

 

 HOST 

  

  Dr. Nicholas Delamere 

  Head 

  Department of Physiology 

  The University of Arizona 

 

 

 

 DISTINGUISHED 

 SPEAKER 

 

 Dr. Virginia H. Huxley 

 J. O. Davis Professor of Cardiovascular Research 

 Director, National Center for Gender Research 

 Department Medical Pharmacology and Physiology 

 University of Missouri 

 

 

“When it Comes to Exchange, in Health or Disease, Males and Females Follow Different Rules, or What the 

Textbooks Don’t Know” 

 

“Sex” makes us think of reproduction.  Big surprise.  A consequence of equating sex with reproduction is a 

failure to appreciate the existence of fundamental differences in non-reproductive function (physiology) 

between males and females.  Trying to reconcile data from studies in the laboratory on the control of exchange 

forced us to consider sex-differences and sex-similarities in the mechanisms regulating nutrient and cell product 

distribution in the living microcirculation.  I will share highlights of what we have learned of sex differences in 

the absence of sex hormone cycling (e.g. single cells have sex), how organs from males and females achieve 

homeostasis using the same elements but in different ways (e.g. there is more than one answer than what is in 

the text book), and that sex plays a role in how organisms adapt to stressors (e.g. pathophysiologies may differ 

with sex and treatments or training paradigms need to be sex-specific).  The ultimate goal is to enjoy the process 

of learning from experimental data and revel in the puzzle of the intact organism. 

 

  

 

 

 8:45 – 10:30 P.M. Chapter Reception for Cancer Center Plaza 

   AzPS Members and Guests 
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SATURDAYS’S PROGRAM 

AT A GLANCE 
 

 

TIME EVENT OR TOPIC LOCATION  

 

7:00-10:00 A.M. Registration in Lobby Keating Bio 5 

 

7:00-8:15 Set up Posters Room 102 Medical Research Building 

 

8:20-8:30 Welcome and Greetings 103 Keating Bio 5 

 

8:30-10:00 Symposium 103 Keating Bio 5 

 

10:00-10:15 BREAK 

 

10:15-11:15 Featured Topic II: 103 Keating Bio 5 

 Post-Doctoral Trainee Presentations 

 

11:15-12:00 The Distinguished Arizona Lecture 103 Keating Bio 5 

 

12:00-12:30 P.M. Business Meeting &  103 Keating Bio 5 

 Presentation of Awards 

 

12:30-1:15 Box Lunch Pick Up Lobby of Keating Bio 5 

 

1:15-3:00 Poster Viewing and Discussions Lobby & 102 MRB 

 

3:00-4:00 Featured Topic III: 103 Keating Bio 5 

 Regular Member Presentations 

 

4:00-4:05 Presidential Closure 103 Keating Bio 5 
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SATURDAY, NOVEMBER 8, 2008 
 

  ABSTRACT 

TIME  ID EVENT OR TOPIC LOCATION  
 

7:00–10:00 AM Registration Lobby of Keating Bio 5 

 

7:00–8:15 AM Set Up Posters 102 MRB 

 

8:20–8:30 AM Welcome and Greetings 103 Keating Bio 5 
 

  HOST and CHAIRPERSON 

 

 Dr. Jan Burt 

 Professor of Physiology 

 Department of Physiology 

 The University of Arizona 

 
 

 

 FEATURED DIGNITARY 

 

 Dr. Meredith Hay 

 Executive Vice President & Provost 

 Professor of Physiology 

 The University of Arizona 

 

 

 

 

8:30–10:00 AM SYMPOSIUM:   103 Keating Bio 5 

 Disrupted Signaling:Cause or Consequence  

 In Cardiovascular Diseases 

 

8:30–9:00 AM IS-2 Cyclical Mechanical Strain Attenuates Vascular Smooth Muscle Cell (VSMC) 

Growth; Roles of Antimitogenic Cytokines, PKC, MAPK, and CDK 

  Standley, P.R.  The University of Arizona-Phoenix, p.28 

 

9:00-9:30 AM IS-3 Diabetes, Menopause and Kidney Disease: Identification of Novel Molecular 

Targets Using Systems Biology 
  Brooks, H.  The University of Arizona, p.28 

 

9:30-10:00 AM IS-4 Endothelin Signaling in the Cardiovascular System: Cross-Talk, Cross-Talk 

Everywhere, So Little Time To Stop & Think 
  Walker, J.W.  The University of Arizona, p.28 

 

10:00  BREAK 
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SATURDAY, NOVEMBER 8, 2008, continued… 
 

 

  ABSTRACT 

TIME  ID EVENT OR TOPIC LOCATION  

 

 

 

10:15-11:15  Featured Topic II 103 Keating Bio 5 

  Post-Doctoral Trainee Presentations 

 

  CHAIRPERSON 

     

     Dr. Fred Romano 

     Chair 

     Professor of Physiology 

     Midwestern University 
  

 

 

10:15-10:30 S-1 Ovotoxicity of 4-Vinylcyclohexene Diepoxide Mediated through 

Phosphatidylinositol 3-Kinase Signaling 
  Keating, A.F.  The University of Arizona, p.29 

 

10:30-10:45 S-2 Hyperosmolality Activates the Integrated Stress Response in Mouse Medullary 

Cells 

  Cai, Q.  The University of Arizona, p.29 

 

10:45-11:00 S-3 Short-Term Metformin Treatment Added to a Single Bout of Exercise Does Not 

Improve Insulin Sensitivity 

  Sharoff, C.G.  Arizona State University, p.29 

 

11:00-11:15 S-4 Permeabilized Langendorff Perfused Mouse Hearts:  A Method for Integrative 

Passive Cardiac Mechanics 

  Chung, C.  The University of Arizona, p.29 
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SATURDAY, NOVEMBER 8, 2008, continued… 
 

  ABSTRACT 

TIME  ID EVENT OR TOPIC LOCATION  

 

11:15-12:00 AM THE DISTINGUISHED 103 Keating Bio 5 

 ARIZONA LECTURE 

 

  CHAIRPERSON 

  Dr. Christopher Baldi 

  Assistant Clinical Professor 

  Department of Biological Sciences 

  Northern Arizona University 

 

 

 

 

 FEATURED SPEAKER 

 

  Dr. Douglas G. Stuart 

  Regents Professor Emeritus 

  Department of Physiology 

  The University of Arizona 
 

 

 

 

“Significance of integrative and comparative approaches in studies on the neurophysiology of movement” 

 

 

One aspect of integrative physiology involves blending “inside-out” and “outside-in” thinking when studying a 

bodily function.  For movement the former is characterized by determining the properties of single cells within 

the central nervous system (CNS) and then ascertaining how these properties influence the operation of CNS 

microcircuits, single reflexes, groups of reflexes, and interneuronal generators of central pattern.  This 

information is then used to theorize about CNS control of overt motor behavior.  In contrast, the outside-in 

approach begins with analysis of the biomechanics of movement and then uses this information to theorize on 

how the mechanics are solved by the CNS and its pathways, circuitry, and even single cells.  Studies conducted 

in the 1960s on CNS circuitry generating locomotor patterns in several invertebrate and vertebrate species, 

together with work on the treadmill locomotion of brain-stimulated decerebrate cats,  led to a subsequent 

convergence of inside-out and outside-in understanding of the neural control of locomotion in invertebrates, and 

non-mammalian and mammalian vertebrates, including humans.  This convergence has been facilitated by 

modeling and simulation studies.  Such overall advances have important implications for doctoral and 

postdoctoral training programs in physiology and allied disciplines.  The flourish is when there is a strong 

emphasis on integrative and comparative biology.    

 

 

12:00-12:30 PM AzPS Chapter Business Meeting and Presentation of Awards 

 

12:30-1:15 PM Box Lunch Pick Up Lobby of Keating Bio 5 
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SATURDAY, NOVEMBER 8, 2008, continued… 
 

  ABSTRACT 

TIME  ID EVENT OR TOPIC LOCATION  

 

1:15-3:00 PM Viewing and Discussing Posters Lobby & 102 MRB 

 

POSTERS BY UNDERGRADUATE STUDENTS 

 
 A-1 Targeting of Pancreatic Tumors with Multi-Meric Ligands 

  Dyett. A.  The University of Arizona, p.30 

 

 A-2 The Effect of Ethanol on Cultured Type II Rat Lung Epithelial Cells 

  Mosqueda, M.  The University of Arizona, p.30 

 

 A-3 The Effect of Sodium Tungstate Exposure on Testes in C57BL/6 Mice 

  Park, Y.S.  The University of Arizona, p.30 

 

 A-4 Nucleomics:  Targeting and Genetic Analysis of Nutrient-Sensing Cells 

  LaPresto, L.D.  The University of Arizona, p.30 

 

 A-5 Mitochondrial Ca2+ and Apoptosis in Multiple Myeloma 

  McGrath, R.  The University of Arizona, p.31 

 

 A-6 Growth Suppression by Cx37 Required a Functional Pore Domain 

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

 

 B-6 Pulling the Trigger; Insights into Feeding Behavior in Toads 

  Powers, K.L.  Northern Arizona University, p.31 

 

POSTERS BY GRADUATE STUDENTS 

 
 B-1 Limb Load Monitoring Using a Segmental Bone Replacement 

  Geffre, C.P.  The University of Arizona, p.32 

 

 B-2 Evaluation of an In Vivo Method to Detect Persistant Inward Currents in Motor 

Neurons 
  Revill, A.L.  The University of Arizona, p.32 

 

 B-3 Regulation of the Actin Capping Protein Tropomodulin1 in Striated Muscle  

Bliss, K.  The University of Arizona, p.32 

 

 B-4 Lithium Action on Glucose Transport in Insulin-Resistant Skeletal Muscle:  

Roles of Insulin Signaling and p38 MAPK 

  Macko, A.R.  The University of Arizona, p.32 
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B-5 Reduced Adrenergic Receptor mRNA in Perirenal Adipose Tissue from Lambs 

with Heat Stress-Induced Intrauterine Growth Restriction (IUGR) 
  Chen, X.  The University of Arizona, p.33 

 

 C-1 Cardioprotective Effect of Adiponectin is Associated with Anti-Inflammatory 

Actions in Type 2 Diabetes 
  Choi, J.E.  The University of Arizona, p.33 

 

 C-2 Development of Novel No-Independent Stimulators of Soluble Guanylate 

Cylcase as Cardiovascular Therapeutics 

  Jenkins, S.  The University of Arizona, p.33 

 

 C-3 Inhibition of Mannose-Binding Lectin Decreases Infarction Size After Ischemic 

Stroke and Reperfusion 
  Morrison, H.  The University of Arizona, p.33 

 

 C-4 Vessel Density is Elevated Following Surgically-Induced Unilateral Hindlimb 

Ischemia in Cx37-Deficient Mice 
  Fang, J.  The University of Arizona, p.34 

 

 C-5 Early Diabetic Kidney Damage in the Mouse VCD Model of Menopause 

  Keck, M.  The University of Arizona, p.34 

 

 C-6 Differential Interaction of Sulfhydryl-Reactive Reagents with hOAT1 and 

hOAT3: Cysteine 440 of hOAT1 is Accessible from the Hydrophilic Pore  

Astorga, B.O.  The University of Arizona, p.34 

 

 D-5 Acute Low Dose Arsenic Alters P2 Receptor – Dependent Ca2+ Signaling in 

Human Airway Epithelial Cells 
  Sherwood, C.L.  The University of Arizona, p.34 

 

 D-6 Effects of S1P on the Rho/ROCK Pathway in Schlemm’s Canal Endothelial Cells 

  Sumida, G.  The University of Arizona, p.35 

 

POSTERS BY POST-DOCTORAL TRAINEES 
 

 D-1 Titin Elasticity in Active Muscle 

  Monroy, J.  Northern Arizona University, p.36 

 

 D-2 Muscle Architecture and Spring Properties During Active Shortening 

  Uyeno, T.  Northern Arizona University, p.36 

 

 D-3 Thrombospondin 1/CD47 Regulation of Nitric Oxide Signalling via Soluble 

Guanylate Cyclase 
  Mazzalupo, S.  The University of Arizona, p.36 

 

 D-4 Pressure-Induced Stimulation of Sodium-Hydrogen Exchanger 1 (NHE1) in 

Cultured Rat Optic Nerve Astrocytes 
  Mandal, A.  The University of Arizona, p.36 
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POSTERS BY REGULAR MEMBERS 
 

 E-1 Lack of 3AR Function in Ventricles of ob/ob Mice 

  Romano, F.D.  Midwestern University, p.37 

 

 E-2 DHT Stimulates Cerebralvascular Inflammation through NFKB, Modulating 

Contractile Function 

  Gonzales, R.J.  The University of Arizona, p.37 

 

 E-3 Plant Estrogens in the Rodent Diet Negatively Impact Genetic Heart Disease in 

Males 
  Konhilas, J.  The University of Arizona, p.37 

 

 E-4 Evidence for Connexin 50 Hemichannel Activity in Porcine Ocular 

Nonpigmented Ciliary Epithelium 
  Shahidullah, M.  The University of Arizona, p.37 
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SATURDAY, NOVEMBER 8, 2008, continued… 
 

  ABSTRACT 

TIME  ID EVENT OR TOPIC LOCATION  

 

3:00 – 4:00  Featured Topic III 103 Keating Bio 5 

  Regular Member Presentations 

 

   CHAIRPERSON 

 

 

   Dr. Stephen Wright 

   Professor of Physiology 

   The University of Arizona 

 

 

 

 

 

3:00 – 3:15 S-5 Nitric Oxide Signaling & Molecular Medicine: from Moth to Man 

  Montfort, W.R.  The University of Arizona, p.38 

 

3:15 – 3:30 S-6 Genistein Stimulates Intestinal Chloride Secretion via an Estrogen Receptor 

Mediated Pathway in Male Mice 

  Al-Nakkash, L.  Midwestern University, p.38 

 

3:30 – 3:45 S-7 Glucagon-Like Peptide-1 (GLP-1) Postconditioning may Mitigate Neutrophil-

Mediated Myocardial Ischemia-Reperfusion Injury 

  Dokken, B.  The University of Arizona, p.38 

 

3:45 – 4:00 S-8 Brief Antihypertensive Treatment may Protect Against Target Organ Damage  

Hale, T.  The University of Arizona-Phoenix, p.38 

 

4:00 – 4:05  Presidential Closure 
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ABSTRACT CODES 
 

IS = Invited Speakers for Featured Topics or a Symposium 

 

F = Friday Oral Presentations 

 

S = Saturday Oral Presentations 

 

A = Poster Board for Undergraduates 

 

B = Poster Board for Undergraduate and Graduate Students 

 

C = Poster Board for Graduate Students 

 

D = Poster Board for Post-Doctoral Trainees and Graduate Students 

 

E = Poster Board for Regular Members 
 

 

 

REMINDER 
 

To help us improve for the 2009 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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F-2 F-3 
ONE PROTEIN, TWO MYOPATHIES: REVEALING 
DYSFUNCTIONAL PROPERTIES OF MUTANT CARDIAC 
ACTIN.  
Authors:  Whitman, S. A., Gregorio, C. C. University of Arizona, 
Tucson, AZ. 
   Cardiac muscle contraction is driven by the highly regulated 

interaction of the actin and myosin filament systems. Intriguingly, 

specific point mutations resulting in single amino acid changes in 

cardiac actin are implicated in two different types of heart disease: 

dilated and hypertrophic cardiomyopathy (DCM & HCM). The goal 

of this proposal is to investigate how these single amino acid 

changes translate to perturbations in cardiac muscle structure and 

function, ultimately leading to distinct forms of cardiomyopathy. 

We will investigate: 1) How mutant actins influence the 

architecture of the thin filaments and sarcomeres. Viral constructs 

encoding VSV-tagged mutant actins will be infected into mono-

layers of rat neonatal cardiomyocytes. Triple immunofluorescence 

microscopy will track their localization and effects on overall thin 

filament and sarcomeric structure. These studies also will be 

performed in siRNA-treated myocytes, to analyze mutant effects in 

the presence of reduced levels of endogenous cardiac actin. 2) The 

physiological consequences of the actin mutants on cardiac muscle 

function. Infected myocytes will be analyzed in a 3D culture system 

to mimic whole cardiac tissue, and their contractile properties will 

be quantified including: calcium sensitivity, maximal force 

generation, and contractile velocity. Our preliminary data show 

large alterations in contractile force of 3D cultures expressing 

different actin mutations. These studies will provide a greater 

understanding of how perturbations in actin lead to different cardiac 

myopathies. 

 COARCTATION OF THE AORTA INDUCES ALTERED 

CONNEXIN EXPRESSION THROUGHOUT THE VESSEL 

WALL 

Authors:  Parkin, Edward C, Kujiaka, David T, Simon, Alex M, 

Burt, Janis M   Physiological Sciences, University of Arizona, 

Tucson, AZ 

   An artificial vessel restriction (coarctation) is used to induce a 

significant alteration in vascular connexin expression in the vessel 

wall.  8 days following surgery for placement of a U-shaped clip 

around the infrarenal aorta, the vessel is excised and analyzed for 

vascular connexin expression.   Cross-sectional analysis data show 

that Connexin 43 expression quantifiably increases in the medial 

layer of the aorta, whereas the expression of Connexins 37 and 40 

does not change. Enface endothelial analysis data reveal 

significantly increased cytosolic expression of Connexins 43 and 

37; however Connexin 40 expression decreases and remains in the 

cell membrane.  Coarctation of the vessel is a reliable model for 

focal and reproducible connexin expression change throughout the 

vessel wall. 

 
 

 

F-4 

  

 
LENGTH INDEPENDENCE OF ELASTIC PROPERTIES IN 

ACTIVELY SHORTENING MUSCLE. 

Authors:  L.A. Gilmore, J.A. Monroy, K.C. Nishikawa 

Department of Biological Sciences, Northern Arizona University, 

Flagstaff, AZ 

   Both the active force produced by a muscle and the passive force 

due to stretch depend on the length of the muscle.  Therefore, we 

might expect that the elastic properties of actively shortening 

muscle would also exhibit length dependency.  To examine this 

relationship, we investigated the effects of changes in muscle length 

on the fast recoil phase of muscle shortening.  We used a servo –

motor force lever system to perform load clamp experiments on 

mouse soleus and EDL muscles.  Prior to activation, muscle lengths 

were increased or decreased 5-25% of optimal length in order to 

characterize the shortening behavior exhibited during the fast phase.  

The data show that changes in muscle length prior to activation do 

not explain the elastic behavior during this phase of shortening, and 

indeed this behavior can be better explained by the overall force 

production of the muscle prior to the load clamp.  These results 

appear to be consistent with the hypothesis that an internal elastic 

component which responds to muscle activation plays a larger role 

in elastic behavior than length changes alone.  Supported by NSF 

IOS-0623791, IOS-0732949, II5-0827688, NIH R25-GM56931, the 

TRIF Fund for Biotechnology and Science Foundation Arizona. 
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F-5 F-6 
LIMB SPECIFIC TRAINING EFFECTS ON VASCULAR 

RESPONSE TO EXERCISE  
Authors:  Eric W. Kinsey1, Greg S. Wimer2, Elizabeth J. Kersh1, Matthew G. 

Spilsbury1, David W. Williams1, James C. Baldi1.  1 Department of Biological 

Sciences, Northern Arizona University, Flagstaff AZ.  2Health and Physical 

Education Department, Armstrong Atlantic State University, Savannah, GA. 

   Exercise training may attenuate acute sympathetic vasoconstriction 

during exercise (sympatholysis).  However, sympathetic vasoconstriction 

may be greater in the exercising arms of leg-trained athletes, suggesting 

that training effects are local and not systemic.  We hypothesized a) that 

forearm blood flow and vascular conductance (VC) would increase more in 

arm-trained athletes (rock climbers) during dynamic handgrip exercise, and 

b) that the sympatholytic response of the forearm would be greater (smaller 

reduction in VC) during exercise performed with a strong sympathetic 

stimulus in arm- vs. leg-trained athletes (runners).  Nineteen men (6 rock-

climbers, 6 runners, 7 controls), aged 20 - 30 participated in this study. 

Brachial arterial blood flow (Doppler ultrasound), blood pressure, heart rate 

and VC were measured at rest, during a cold pressor test (CPT) and during 

dynamic submaximal hand-grip exercise with and without a CPT. 

Statistical comparisons were performed with ANOVA.  Age, height and 

weight were not different between groups, however forearm volume was 

smaller in runners.  Forearm blood flow and VC increased more in rock 

climbers than runners during exercise (P < 0.05).  Forearm blood flow and 

VC decreased more in climbers and controls than runners during a CPT (P 

< 0.05).  When a CPT was applied during steady state exercise, VC was 

greater in climbers vs. runners at all time points (P < 0.05), but relative 

changes in forearm blood flow and VC were not different between groups 

(P = 0.41).   In summary, the increase in forearm VC in response to 

exercise and the decrease in forearm VC during acute sympathetic 

activation are greater in arm-trained athletes. In contrast, training appears to 

have no effect on the relative reduction in VC caused by acute sympathetic 

stimulation during exercise.  These findings suggest that the vascular bed of 

trained muscle is more responsive to sympathetic vasoconstriction and 

exercise hyperemia. 

 ACUTE GENISTEIN TREATMENT ON ISCHEMIC 

RECOVERY OF OVARIECTOMIZED RAT HEART 

FUNCTION 

Authors:  Markus, B., K. Bowden, L. Batia, W. Prozialek, T. 

Broderick and L. Al-Nakkash.  

Midwestern University, 19555 N 59th Ave., Glendale, 85308. AZ. 

   This study examined the effects of genistein (naturally occurring 

phytoestrogen) on in vitro heart function and ischemic tolerance in 

ovariectomized (OVX) Sprague-Dawley rats. Acute effects of 

genistein on cardiac function were examined in isolated working 

hearts perfused under aerobic conditions with increasing 

concentrations of genistein (10-150 M). 30 M genistein produced 

maximum increases in contractility and cardiac output. In a separate 

group of OVX rats, genistein (250 mg/kg in DMSO) was injected 

daily for 2 days and control OVX rats received DMSO only. 

Following treatment, hearts were perfused under aerobic conditions, 

subjected to 25 mins global ischemia followed by 30 mins 

reperfusion. Genistein-treated hearts demonstrated greater ischemic 

tolerance compared to control hearts with significant improvement 

in recovery of contractility and cardiac output during reperfusion. 

This effect occurred without changes in myocardial levels of non-

protein thiols and TBARS. However, a reduction in GLUT-4 

protein content was observed in genistein-treated hearts. Physical 

characteristics remained unchanged with genistein. Our results show 

that a 2-day treatment period of genistein induces significant 

cardioprotective effects in OVX rats, suggesting a potential 

therapeutic role in postmenopausal women 

 

F-7 

  

F-8 
ENDOCANNABINOID RECEPTOR ANTAGONISM ENHANCES 

GLUCOSE TRANSPORT IN INSULIN-RESISTANT RAT 

SKELETAL MUSCLE THROUGH A NONCLASSICAL PATHWAY  
Authors:  Lindborg KA, Henriksen, EJ; Department of Physiology, 

University of Arizona, Tucson, AZ 

   The purpose of this study was to determine the role of the 

endocannabinoid receptor-1 (CB1) in the regulation of the glucose 

transport system in insulin-resistant skeletal muscle of obese Zucker rats.  

CB1 receptor protein expression was detectable in soleus muscle of the 

obese Zucker rat, and was significantly lower (25%, p<0.05) compared to 

the soleus muscle of insulin-sensitive lean Zucker rats.  CB1 receptor 

protein expression was also significantly decreased (p<0.05) in the obese 

abdominal fat (53%) and myocardium (41%), and tended to be decreased in 

the obese liver (12%, p=0.09), compared to the corresponding lean tissue.  

Soleus muscle from obese Zucker rats was isolated and incubated for 60 

min in the presence or absence of a maximally effective concentration of 

insulin (5 mU/ml) and in the presence or absence of various concentrations 

of the CB1 receptor antagonist SR141716.  In the absence of insulin, 

SR141716 at 100 nM activated glucose transport (2-deoxyglucose uptake) 

by 29% (p<0.05), with an EC50 of ~50 nM.  Insulin-stimulated glucose 

transport was enhanced (33%, p<0.05) by 200 nM SR141716, with an 

EC50 of ~25 nM.  Potential alterations by CB1 receptor antagonism in the 

functionality of critical elements of the classical insulin signaling pathway 

and the non-insulin signaling pathway for GLUT4 translocation were 

assessed.  SR141716 treatment did not alter tyrosine phosphorylation of the 

insulin receptor or phosphorylation of Akt ser473 or glycogen synthase 

kinase-3 ser9.  Likewise, CB1 receptor antagonism did not affect 

phosphorylation of AMPKα thr172 or p38 MAPK thr180/tyr182.  While 

the CB1 receptor is involved in modulation of the glucose transport system 

in insulin-resistant skeletal muscle of the obese Zucker rat, this regulation 

appears to be independent of the classical pathways mediating insulin-

dependent and insulin-independent glucose transport activities. 

 MITOCHONDRIA FROM INSULIN-RESISTANT 

SKELETAL MUSCLE HAVE NORMAL OXIDATIVE 

CAPACITY BUT PRESENT A PHENOTYPE APT TO 

PRODUCING HIGH LEVELS OF REACTIVE OXYGEN 

SPECIES. 
Authors:  Lefort, N., Glancy, B., Willis, WT., De Filippis, EA., Meyer, C., 

Mandarino, LJ. 

   Mitochondria populations from insulin-sensitive (IS) and –resistant (IR) 

human skeletal muscle were compared in order to determine if carbohydrate 

(CHO) or fatty acid (FA)-derived substrate oxidation was impaired in 

mitochondria from IR muscle. In addition, the ‘leakiness’ of the electron 

transport chain (ETC) leading to the production of reactive oxygen species 

(ROS) was quantified in both mitochondrial populations. Mitochondria 

were rapidly isolated from a vastus lateralis biopsy by differential 

centrifugation. Oxidative capacity was assessed using polarography and 

ROS production by a colorimetric assay. No differences were observed in 

maximal and resting respiration rates using the following combinations of 

substrates (in nmol O2 min-1 mg-1): Pyruvate(Pyr)+Malate(Mal) (286 ± 14 

vs. 281 ± 17), Pyr+Mal+Glutamate(Glu) (378 ± 14 vs. 384 ± 36), Glu+Mal 

(371 ± 20 vs. 348 ± 25), Pyr+Mal+Glu+Succinate(Succ) (488 ± 14 vs. 529 

± 44) and Palmitoyl-DL-Carnitine(PC)+Mal (127 ±12 vs. 140 ± 11). 

Mitochondria isolated from IR muscle produced ROS at higher rates (~2-

fold increase) than mitochondria from IS muscle, both in response to 

Pyr+Mal and PC+Mal. Succinate-fueled ROS was lower in mitochondria 

from IR muscle, suggesting a possible defect in succinate oxidation. In 

conclusion, mitochondria from IR muscle are capable of responding to a 

NADH- and FADH-linked substrate load as efficiently as their counterparts 

from IS muscle. However, elevated ROS production rates in mitochondria 

from IR muscle suggest that the phenotype of ROS-related pathways (i.e. 

increased loss of electrons via complex I and III or decreased ROS 
scavenging) differs in mitochondria from IR muscle. 
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F-9 F-10 
THE ROLE OF HEPATOCYTE GROWTH FACTOR IN 

SATELLITE CELL MEDIATED ANGIOGENESIS. 

Authors:  K.L. Flann, C.R. Rathbone, R.P. Rhoads and R.E. Allen.  

University of Arizona, Agricultural Research Center 

   Skeletal muscle regeneration is a multifaceted process involving 

the spatial and temporal coordination of myogenic and angiogenic 

events.  Satellite cells are well-established myogenic precursor cells 

responsible for skeletal muscle growth and repair.  We have 

recently demonstrated that satellite cells also promote angiogenesis, 

in part, through the secretion of soluble-acting factors.  Satellite 

cells produce a number of growth factors, some with pro-

angiogenic properties, although it not clear which of these growth 

factors participate in satellite cell-mediated angiogenesis.  One 

likely candidate protein is hepatocyte growth factor (HGF). To 

identify a role for HGF in satellite cell mediated angiogenesis, we 

employed an in vitro model consisting of rat microvascular 

fragments (MVF) embedded in a three-dimensional collagen 

matrix.  In an effort to block HGF action, various levels of anti-

HGF antibody were added to rat satellite cell conditioned medium 

and fed to MVF cultures.  Following 5 days of culture, MVF were 

analyzed for indices of angiogenesis.  Sprout number and length 

were decreased in a dose-dependent manner by increasing levels of 

HGF inhibition.  Addition of recombinant HGF during HGF 

inhibition sufficiently rescued angiogenesis in the MVF cultures.  

This data indicates that satellite cell-derived HGF plays an 

important role in satellite cell mediated angiogenic processes. 

 

Support- NIH HLB, Interdisciplinary Training in Cardiovascular 

Research 
 

 ANDROGENIC CAPACITY OF RESIDUAL OVARIAN 

TISSUE IN VCD-TREATED MICE 

Authors:  Zelieann Rivera1, Patricia J. Christian1, Sam Marion1, 

Patricia B. Hoyer1 
1Department of Physiology, University of Arizona, Tucson, AZ 

   An ovary-intact mouse model for menopause has been developed 

using the chemical 4-vinylcyclohexene diepoxide (VCD) which 

causes gradual ovarian failure by accelerating follicular atresia. This 

study was designed to characterize steroidogenic capacity of 

residual ovarian tissue in female B6C3F1 follicle-depleted mice that 

had been dosed daily with VCD or sesame oil (vehicle) for 20d 

(ovarian failure, d54). Ovaries were collected on d120 or d181 after 

the onset of dosing. mRNA for steroidogenic acute regulatory 

protein (Star), cholesterol side chain cleavage enzyme (Cyp11a1), 

3β-hydroxysteroid dehydrogenase 1 (Hsd3b1), 17α-

hydroxylase/17,20-lyase (Cyp17a1), low density lipoprotein 

receptor (Ldlr), scavenger receptor class B type 1 (Scarb1) and 

luteinizing hormone receptor (Lhcgr) was measured by real-time 

PCR.  Residual ovarian tissue in VCD-treated animals was highly 

enriched (ratio VCD-treated/cycling controls, P<0.05) in mRNA 

encoding Cyp11a1, Cyp17a1, Ldlr, Scarb1 and Lhcgr at both time 

points while Star and Hsd3b1 were only enriched in d181 ovaries.  

On d120, circulating androstenedione levels were lower (P<0.05) in 

VCD-treated animals whereas, on d181 there was no difference. 

These data support that residual ovarian tissue in the follicle-

depleted mouse retains the capacity to produce androgenic steroids. 

This study also supports the VCD-treated mouse model of 

menopause as relevant for understanding physiological 

contributions of the ovary in postmenopausal women. (AG021948) 

 

F-11 

  

F-12 
EFFECTS OF ARGININE INFUSION ON POSTPRANDIAL 

LIPEMIA IN ELDERLY 

Authors:  Puga, GM, Meyer C, Alexander J, Mandarino I., Everman S, 

Katsanos CS.  Arizona State University, Tempe, AZ 

   The purpose of this study was to determine the effects of L-arginine 

infusion on blood triglycerides concentration in healthy elderly following 

fat meal ingestion.  On two separate days in the morning, seven healthy 

elderly males (age, 68 3 yr; body mass, 88.6 8.4 kg; BMI, 27 2 

kg.(m2)-1; triglycerides, 86.1 32.5 mg.dL-1; glucose, 82.1 8.4 mg.dL-1) 

ingested whipping cream (0.42 g of fat per kg body weight) after a 12-h of 

fast.  Plasma triglycerides (TG) were measured in blood collected every 

hour during the 8-h period after the meal ingestion.  During this 8-hour 

period, subjects were not allowed to eat or practice any kind of physical 

activity.  During one of these days, and in a random order, 300 ml of 10% 

L-arginine (arginine day) were infused during the first hour after the meal, 

whereas in the other day (control day) the same volume of saline was 

infused.  Arginine infusion tended to decrease (p 0.06) the TG total area 

under the curve (AUC): 92.2 24.6 mg.dL-1.8h-1 vs 12.9 26.4 mg.dL-

1.8h-1 for control and arginine days respectively).  When comparing the 

AUC at different time periods between the arginine and control days, there 

was a significant difference (p 0.05) during the last four hours between 

the arginine (-14.5 18.5 mg.dL-1.4h-1) and control days (02.9 14.2 

mg.dL-1.4h-1), but such difference was not observed during the first four 

hours after meal ingestion.  In conclusion our results shows that L-arginine 

infusion can attenuate the postprandial lipemia in elderly. 

 ARGININE VASOTOCIN INDUCES CALLING BEHAVIOR 

IN XENOPUS TROPICALIS 

Authors:  Miranda, R.A.; Searcy, B.T.; Propper, C.R.; Northern 

Arizona University, Flagstaff, Arizona 

   Arginine vasotocin (AVT) and its mammalian homologue, 

arginine vasopressin (AVP), influence vertebrate social and sexual 

behaviors. Vocal modulation is a conserved and widely established 

role for AVT/AVP in fishes through mammals. We investigated 

whether AVT induces calling in male Xenopus tropicalis (Western 

clawed frog). Ten adults received three different doses of AVT (0, 1 

ug, 10 ug) in 50 ul saline Ringers solution in random order with at 

least three days between injections. Isolated frogs were recorded 

using a hydrophone under four different contexts (no stimulus, with 

male call playback, with an adult female, and with male call 

playback and an adult female) for 15 minutes per context over the 

course of six hours. The following number of frogs called during the 

experiment: one injected with 0 ug AVT; three with 1 ug; six with 

10 ug. The difference between treatments is significant (G-test, 

p=0.0495). Furthermore, all of the above calling males were only 

observed calling when a female was present (G-test, p<0.001). 

There were four types of male calls identified: a fast (>25 Hz), long 

(> 1 s) trill; a fast, short (<1 s) trill; a slow (5-25 Hz) trill; and a 

click. Future work will determine if calling is, indeed, female-

dependent and, if it is female-dependent, whether this contextual 

element is a result of tactile, visual, and/or pheromonal cues. 
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IS-1 IS-2 
FINDING NEEDLES IN A HAYSTACK:  IMAGING AND 

ANALYSIS OF NUTRIENT SENSING CELLS. 
Author:  Lynch, R.M. 

Departments of Physiology and Pharmacology, and BIO5, 

University of Arizona, Tucson, AZ 85724. 

   Dysfunction and loss of -cell mass from the pancreas, and 

thereby loss of insulin secretion, is the ultimate cause of type I 

Diabetes, and is observed during development of non-insulin 

dependent Diabetes as well.  The ability to monitor changes in -

cell mass and/or function is critical to analyzing the developing 

disease state, but also critical for following the response to 

treatments whose goal is to retard -cell loss.  The  -cell is the best 

characterized of a class of hormone secreting/metabolite sensing 

cells referred to as nutrient sensors. A primary limitation in 

analyzing genomic and functional characteristics of these cell types 

is that they are embedded within complex tissues accounting for 

only a fraction of the total cell mass.  Our recent work has focused 

on developing cell-type specific targeting agents called 

“multivalent” ligands (multiple ligands linked together) with the 

goal of analyzing pancreatic -cell mass using PET/SPECT 

‘imaging’.  In addition, we have developed targeting approaches to 

identify and analyze these and other relatively rare nutrient sensing 

cells found in the brain and intestine from mouse models.  

Combining these approaches allows us to identify new cell-specific 

targets, then develop ligands that demonstrate high affinity and 

specificity for the cell type of interest.  Supported by: Juvenile 

Diabetes Research Foundation:  Innovation Award, and NIH 

CA097350. 

 CYCLICAL MECHANICAL STRAIN ATTENUATES VASCULAR SMOOTH 

MUSCLE CELL (VSMC) GROWTH; ROLES OF ANTIMITOGENIC 
CYTOKINES, PKC, MAPK, AND CDK 

Authors: J.F. Schad, K.R. Meltzer, D. Beutler and  P.R. Standley 

University of Arizona College of Medicine – Phoenix, AZ  

   The vessel wall remodels in response to hemodynamic and biomechanical strain. 

Specifically, VSMC hypertrophy and proliferation occur in response to local / 

systemic inflammatory cytokines and growth factors, contributing to hypertension, 
atherosclerosis and restenosis. We sought to identify key mediators of such responses 

in heterobiaxially strained (1 Hz at 115% Lo for 1, 6, 18, or 48 hrs) VSMC.  Strained 

cells exhibited attenuated proliferative responses and enhanced protein:DNA 48 hrs 
post-strain (p<0.05).  These effects were independent of stretch activated Ca2+ 

channels (SACC) as Gd3+ did not alter this attenuation. Protein arrays revealed that 

VEGF, MCP-1, Leptin, IL-4, IL-1, GM-CSF, Fractalkine, CNTF, and CINC-3 
secretion significantly increased due to strain (p<0.05). Although ELISA 

corroborated that VEGF levels increased nearly 60% (p<0.05) with strain, non-

strained cells incubated with exogenous VEGF did not reproduce these effects. Nitric 

oxide (NO) levels increased 70% 48 hrs post-strain. Antibody microarrays of 

VSMC lysates revealed 89 cellular proteins and/or phosphorylation sites (of 600) that 

changed ± 1.25-fold.  Of interest, MAPK cascade members including, MEK2, 
MEK1, phospo-MEK1T385,T291,T297, phospho-MEK2T334, phospho-

Erk1/2T202+Y204/T185+T187, phospho-Erk1/2T202+T204, phospho-MEK4S257+T261, P38α 

MAPK, were universally increased.  Both novel PKCs (δ, ε, η, θ, µ) and atypical 

PKCs (ζ, λ/ι) were elevated with no change in conventional PKCs (α, βI, βII) 

supporting a calcium-independent signaling pathway.  Furthermore, strain decreased 

expression levels of Cdk2, Cdk4, Cdk6, and Cdk8 (25-50%) suggesting a partially 
arrested proliferative state. In conclusion, biomechanical strain mimicking arterial 

pressure waveforms 1) induces the secretion of antimitogenic cytokines including 
VEGF and NO, 2) decreases Cdks responsible for cell cycle progression, and 3) 

dichotomously stimulates PKC and MAPK proliferative pathways. Whether VEGF 

and/or NO modulate these pathways is to be determined. 

IS-3  IS-4 
DIABETES, MENOPAUSE AND KIDNEY DISEASE: 

IDENTIFICATION OF NOVEL MOLECULAR TARGETS 

USING SYSTEMS BIOLOGY 

Author:  Heddwen Brooks 

Department of Physiology, University of Arizona, Tucson, AZ  

85721 

    Perimenopause, the 5-10 years preceding menopause in women, 

is increasingly recognized as a critical period in the development 

and treatment of many diseases such as Cardiovascular Disease and 

Kidney Disease.  However the extent to which ovarian hormones 

(estrogen) impact the development and progression of Diabetes is 

unclear. We are using the 4-vinylcyclohexene diepoxide (VCD) 

mouse model of menopause, which mimics the perimenopause 

period and retains postmenopausal ovarian androgen production, in 

combination with type 1 and type II models of Diabetes. A third of 

all Diabetics die of kidney disease, and even small changes in 

kidney function significantly effects Cardiovascular Health. Using 

both microarray analyses and physiological measurements of 

Diabetes we are identifying novel molecular targets that are 

involved in disease progression. Our data suggest that changes in 

ovarian hormone production across the menopausal transition 

promote the development of Diabetes and subsequent kidney 

disease. 

 ENDOTHELIN SIGNALING IN THE CARDIOVASCULAR SYSTEM: 

CROSS-TALK, CROSS-TALK EVERYWHERE, SO LITTLE TIME TO 

STOP AND THINK.   

Author: Jeffery W. Walker 

Department of Physiology, MRCP, University of Arizona, Tucson, AZ 85724 

  Endothelin-1 (ET-1) was discovered in 1988 as a potent vasoconstrictor 

peptide released from cultured porcine coronary endothelial cells.  This was 

followed rapidly by the discovery of two additional sequence variants, ET-2 

and ET-3, and two target G-protein coupled receptors designated ETA and 

ETB.  A traditional intracellular signaling pathway for ETA activation 

-C- n kinase-C-

subsequently emerged from studies of a variety of cell and tissue types 

including by not limited to cardiovascular tissues.  ETB activation may be 

linked to nitric oxide signaling but this is less widely accepted.  I will 

present evidence from our recent work in cardiac myocytes that traditional 

ETA activation can play a beneficial role in regulating cardiac function, but 

that chronic overstimulation may also contribute to cardiac dysfunction 

observed in certain forms of heart disease.  In search of mechanisms that 

might underlie this duality in function, I will present evidence for new 

forms of cross-talk between endothelin signaling and growth factor 

signaling in the heart, focusing specifically on interactions between ETA 

and erbB2/4 receptors.  I will also demonstrate that endothelin receptors 

can associate with other key GPCRs expressed in myocardium to form 

hetero-oligomers giving rise to surprisingly different pharmacological 

properties and signaling behavior.  Of practical interest is how one of these 

new forms of cross-talk provides novel insights into acquired 

cardiomyopathy associated with herceptin therapy used to treat breast 

cancer.  Similarly, the hetero-oligomerization phenomenon may explain the 

disappointing results obtained with endothelin receptor antagonists such as 

bosentan in the fight against heart disease.  The emergence within our 

consciousness of signaling networks to replace signaling pathways is 

exciting but also challenges us to go beyond traditional methodologies to 

gain a more complete understanding of these complex regulatory systems 

even at the cellular level.   EY014069 
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S-1 S-2 
OVOTOXICITY OF 4-VINYLCYCLOHEXENE DIEPOXIDE 

MEDIATED THROUGH PHOSPHATIDYLINOSITOL 3-

KINASE SIGNALING. 

Authors:  Keating, A.F. 1, Sen, N. 1, Sipes, I.G. 2 and Hoyer, P.B. 1 

Department of Physiology1 and Pharmacology2, University of 

Arizona, Tucson, AZ 85724. 

   4-Vinylcyclohexene diepoxide (VCD) is an occupational 

chemical that destroys ovarian small pre-antral follicles in mice and 

rats.  The present study investigated the involvement of PI3 kinase 

in VCD-induced ovotoxicity.  Ovaries from postnatal day (PND) 4 

female fisher 344 rats were cultured (8 days) in control media or 

VCD (30 M) ± PI3 kinase inhibitor, LY294002 (20 M).  Ovaries 

were histologically evaluated by follicle classification and counting.  

Relative to control, VCD caused loss (P < 0.05) of primordial and 

primary follicles.  There was no effect of LY294002 alone on 

primordial follicle viability or number, however, small primary 

follicle numbers were reduced (P < 0.05). Relative to control, in the 

presence of LY294002 VCD had no effect on primordial follicle 

number (P > 0.05), but caused loss of small primary follicles (P < 

0.05). These results demonstrate that 1) PI3 kinase is involved in 

primordial to small primary follicle recruitment, 2) LY294002 

attenuated VCD-induced primordial but not small primary follicle 

loss. These findings support that VCD-induced ovotoxicity targets 

small primary follicles by apoptosis, and accelerates recruitment 

from the primordial to small primary follicle stage to replace those 

small primary follicles lost. 

Supported by ES09246 and Center grant 06694). 

 HYPEROSMOLALITY ACTIVATES THE INTEGRATED 

STRESS RESPONSE IN MOUSE MEDULLARY CELLS 

Authors:  Qi Cai, Maggie Keck, Heddwen L Brooks.  

Physiology, University of Arizona, Tucson, AZ 
   The integrated stress response (ISR) is a eukaryotic translation initiation 

factor-2 (eIF2a) phosphorylation-dependent, stress inducible pathway 

activated by a variety of environmental stresses such as oxidative stress and 

endoplasmic reticulum stress. However IRS has not been characterized in 

osmotic stress. In normal conditions, renal medullary cells face high and 

various interstitial osmolality due to changing concentrations of NaCl and 

urea. To determine whether hyperosmolality causes IRS, mIMCD3 cells 

were subjected to hyperosmolality by adding extra NaCl or urea into culture 

medium. We found that phosphorylated eIF2a increased in the presence of 

125, 150 or 200mM NaCl after 0.5, 1, 2 and 3 hours in a dose-dependent 

manner. eIF2a phosphorylation also increased in response to 250, 300, 

400mM urea at the same time points. High NaCl or urea activated an eIF2a 

kinase, general regulated non-depressible-2 (GCN2), in mIMCD3 cells. 7 

day vasopressin infusion into mice raised the osmolality of the renal 

medulla and increased the mRNA expression of IRS pathway genes ATF3 

and ATF4 (2.20 ± 0.37 fold and 1.62 ± 0.03, respectively, P<0.05). We 

conclude that high concentrations of NaCl or urea activate IRS in renal 

medullary cells. 

S-3  S-4 
SHORT-TERM METFORMIN TREATMENT ADDED TO A 

SINGLE BOUT OF EXERCISE DOES NOT IMPROVE INSULIN 

SENSITIVITY 
Authors:  CG Sharoff1, TA Hagobian2, SK Malin2, SR Chipkin2, H Yu3, MF 

Hirshman3, LJ Goodyear3, B Braun2 
1 Arizona State University, Center for Metabolic Biology, Tempe Arizona 
   The results from the Diabetes Prevention Program highlight the 

effectiveness of metformin and regular physical activity in the prevention 

of Type 2 diabetes. Metformin and exercise independently increase insulin 

sensitivity; however, the combined effects have not been studied. We 

studied 2 groups of insulin resistant subjects matched for age, weight, body 

fat, fitness, and degree of insulin resistance. The 1st group (n=9:6W,3M) 

was studied before treatment (B), after 2-3 weeks of 2000 mg/day 

metformin (MET), and after metformin plus 40min of exercise at 

65%VO2peak (MET+Ex). The 2nd group (n=7:5W,3M) was studied at 

baseline and after an acute bout of exercise at 65%VO2peak (Ex). Biopsies of 

the vastus lateralis were taken at B, after MET, immediately after MET+Ex 

(group 1) or immediately after Ex only (group 2), and used to measure 

AMPK2 activity, ACC phosphorylation, glycogen synthase, GLUT4 and 

muscle glycogen concentrations. Insulin sensitivity was assessed 3 hrs post-

exercise with a euglycemic hyperinsulinemic (40 mU/m2/min) clamp 

enriched with [6,62H]glucose. Exercise alone increased insulin sensitivity 

by 54% (p<0.01); however, there was no increase in insulin sensitivity with 

MET+Ex. Muscle glycogen was reduced by ~50% with both Ex and 

MET+Ex suggesting that differences in muscle glycogen concentrations are 

not responsible for the differences in post-exercise insulin sensitivity. 

Skeletal muscle AMPK2 activity as well as the downstream substrate 

ACC phosphorylation was increased by 3-fold (p<0.01) with Ex alone but 

did not increase with MET+Ex. Similarly, ACC phosphorylation was 

increased by 2 fold with Ex alone (p<0.001) but was not significantly 

increased with MET+Ex.  These surprising findings suggest that adding 

short-term metformin treatment to an acute bout of exercise does not 

enhance insulin sensitivity and may actually attenuate the well documented 

effects of exercise. These results highlight the importance of future studies 

designed to examine the effects of long-term metformin treatment 

combined with exercise training on whole-body insulin sensitivity. 

 Permeabilized Langendorff Perfused Mouse Hearts: A Method for 

Integrative Passive Cardiac Mechanics 

Charles S Chung, Henk Granzier 

Molecular Cardiovascular Research Program, Molecular and Cellular 

Biology, University of Arizona, Tucson AZ 

Passive cardiac mechanics have been studied largely using permeabilized 

(skinned) single cells and muscle strips. Yet, it is unclear how well this 

captures the passive mechanics of the left ventricular (LV) wall with its 

complex arrangement of muscle fibers. Here, we present proof of principle 

for a method to evaluate passive mechanics on permeablized whole mouse 

hearts.  

Langendorff perfused mouse hearts, containing a volume control balloon 

and Millar catheter in the LV, are given a calcium free perfusate with 

EGTA to chelate calcium and BDM to suppress crossbridge interaction. A 

Triton solution permeablizes the myocytes in-situ, followed by wash and 

continuous perfusion with relaxing (pCa 9.0) solution. Inhibitors are 

included to prevent degradation of sensitive proteins such as titin. Skinned 

LV is studied by rapid volume change to generate Frank-Starling curves. 

To differentiate the sources of titin and collagen forces to passive stiffness, 

a myofilament extraction via KCl/KI wash removes titin anchors leaving 

just collagen forces, and Frank-Starling measurements are repeated. 2-7% 

SDS PAGE analysis was use to determine protein loss at all steps. 

Preliminary analysis suggests that passive pressure-volume relationship of 

skinned LV is comparable to the intact heart; skinned hearts may also be 

activated via calcium activation, confirming that myosin/actin filaments 

remain intact. Dissection of skinned hearts may also provide muscle fibers 

for muscle fiber mechanics studies; indeed, the stress-relaxation following 

volume increase contains similar stress-relaxation features to stretch of 

papillary fibers.  Furthermore, myofilament extraction indicates that 

KCl/KI-based myofilament extraction does provide collagen forces. We 

conclude that permeabilizing the heart is a novel method for examining 

passive mechanics of cardiac muscle within the geometric constraints of the 

LV. 
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A-1 A-2 
TARGETING OF PANCREATIC TUMORS WITH MULTI-

MERIC LIGANDS.   

Authors:  Dyett, A, Josan, J., Xu, L., Gillies, R.J., Hruby, V., 

Vagner, J. and Lynch RM. Departments of Physiology, Chemistry 

and BIO5 Institute, University of Arizona, Tucson AZ. 

   A major goal in cancer detection & therapy is to deliver agents to 

cancer cells with high selectivity; without targeting non-cancer 

cells.  Directing agents to cell surface targets allows access from 

blood making use of ligands that bind surface receptors appealing.  

However, targeting by a single ligand requires that the receptor is 

highly expressed on target cells and low in normal tissues, which 

unfortunately is rare.  Identification of combinations of epitopes 

unique to a specific cell type can greatly improve selectivity. We 

proposed to target combinations of surface epitopes using ligands 

linked together into a complex (multimeric). Using cell lines, we 

showed, a multimeric ligand made of 2 melanocortin stimulating 

hormone (MSH) moieties has a 10X higher binding affinity than the 

monomer. Also, a ligand of MSH linked to CCK binds tightly only 

to cells that express both receptors, but not cells expressing only 

one receptor. To evaluate differential binding to tumors in animals, 

a tumorigenic cell line expressing only one receptor and another 

expressing both receptors are needed. We screened 6 different 

pancreatic tumor lines for receptor expression using RT-PCR 

(RNA) and receptor specific antibodies.  The pancreatic cell  line 

CaPan-1 expresses receptors for both CCK and MSH. Mia-Paca-2 

cells express only CCK receptors while CaPan-2 cells express only 

hMC4 receptors. We are performing binding assays with Ca-Pan-1 

cells to determine if the multivalent ligand has enhanced binding 

affinity.  Support: NIH: RO1 CA097360; UBRP 

 THE EFFECT OF ETHANOL ON CULTURED TYPE II RAT 

LUNG EPITHELIAL CELLS 
Authors:  Desmarais TJ, Mosqueda M, Woodward S, Rogers M, 

Witten ML, Departments of Pediatrics,  The University of Arizona, 

Tucson, AZ  USA 

   This study examines the effect of ethanol (EtOH), the major 

component of hard liquor, on lung cells.  Cultured Type II Rat Lung 

Epithelial cells were exposed at five different EtOH levels (0, 5, 10, 

20, 40 x 103 ug/ml), for two different time periods (1 and 6 hours).  

Following exposure, the percent cell viability was calculated and a 

Nitric Oxide (NO) Assay was performed.  The percent cell viability 

was found to decrease with an increase in EtOH concentration, 

within each time period, and as a whole the percent cell viability 

was lower for the 6 hour time point than for the 1 hour time point.  

It was also noted that the NO level per million cells showed an 

increase that corresponded to an increase in EtOH concentration.  In 

addition, a greater amount of NO was recorded during the 6 hour 

time point, than was observed in the 1 hour time point.  Our results 

show that an increase in Ethanol concentration leads to an increase 

in lung cell injury and an increase in lung cell death.  We speculate 

that chronic alcohol consumption could result in chronic lung 

injury. 
Funding: NIH Grant EY014069 

 

A-3 

  

A-4 
THE EFFECT OF SODIUM TUNGSTATE EXPOSURE ON 

TESTES IN C57BL/6 MICE 

Authors:  Fastje C. D., Harper K., Park Y.S., and Witten M.L.   

Steel Children’s Research Center, University of Arizona. 1501 N. 

Campbell Ave., Tucson, AZ 85724. 

   To determine the effect of tungstate exposure at high and low 

doses on testes in C57BL/6 mice, we utilized both pulmonary and 

gastric exposures. These exposures were performed via a nebulizer 

with a nose only inhalation chamber for the pulmonary exposure 

and the consumption of water for gastric exposure ad libetum 

(N=4/group). The low dose was based on 1 mg/m3, the OSHA limit 

for industrial sites and the high concentration was associated with a 

hot-spot in Fallon, Nevada. For the water, the 20 μg/L for the low 

dose and the 290 μg/L for the high dose were used. Exposures were 

conducted over 4 days.  Testes were harvested and the right testicle 

weighed and preserved in formalin and the left testicle preserved in 

RNALater.  H&E slides were produced from the right testes and 

effected seminiferous tubules scored and counted.  Non-primate 

mammals demonstrate an orderly sequence of developmental stages 

during spermiogenesis in the seminiferous tubules.  Exposure to 

sodium tungstate effected spermiogenesis as demonstrated by the 

number of affected seminiferous tubules and testicular weights.  

Some of the changes noted in the seminiferous tubules, like the 

absence of spermiogenesis, supported our observation that the 

tungstate exposed male mice could not reproduce offspring.  
 

 NUCLEOMICS: TARGETING AND GENETIC ANALYSIS 

OF NUTRIENT-SENSING CELLS.   

Authors:  LaPresto LD, Barthelson R, Cates J, Brooks HL, 

Galbraith DW and Lynch RM.  

Dept. of Physiology, Plant Sciences, and BIO5 Institute, University 

of Arizona  

    -cells are the most abundant nutrient sensing cell   

(NSC) with fewer seen in the hypothalamus and intestine. It is 

difficult to study NSC’s because they are embedded within other 

cell types in these organs. We showed that glucokinase (GK), a key 

-cells, is also expressed in the 

other NSC’s. To study NSC’s, we developed a gene construct 

coding for a nuclear targeted fluorescent protein (FP) with a GK 

promoter to drive expression. Fluorescent nuclei can be rapidly 

extracted and purified by cell sorting, and RNA isolated from the 

nuclei used to evaluate NSC specific gene expression. The MIN6 

-cell line was transfected with this plasmid, and proper targeting 

of the FP to nuclei was verified by microscopy. Clonal cell lines 

expressing the construct are now being propagated and expanded.  

Nuclei are isolated after cell disruption, and differential density 

centrifugation. All nuclei are labeled with a DNA probe DAPI 

(blue), then stained nuclei are purified by FACS using DAPI, and 

NSC nuclei purified in the FP window. Results show that NSC 

nuclei and RNA can be isolated from other cells, providing a 

method for NSC specific gene analysis. This study will guide the 

development of a mouse line in which the change in -cell (and 

nutrient sensing cells in general) function can be studied during the 

onset of obesity and diabetes. Support: NIH, R21 RR017426, 

UBRP,  American Physiological Society Summer Fellowship. 
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A-5 A-6 
MITOCHONDRIAL CA2+ AND APOPTOSIS IN MULTIPLE 

MYELOMA.   
Authors:  McGrath, R., Larson, K., Jefferson, A., Landowski, T. 

and Lynch RM.  

Department of Physiology, and the Arizona Cancer Center, 

University of Arizona, Tucson AZ. 

    Multiple myeloma is a hematological cancer that causes defective 

plasma cells in the blood to proliferate uncontrollably.  Proteasome 

inhibitors, such as Bortezomib (BZ, Velcade/PS-341), are used to 

treat myeloma, because they induce apoptosis via activation of ER 

stress. Our group showed that ER stress results in a transient 

increase in cytosolic calcium ([Ca2+]c), which causes mitochondrial 

Ca2+ ([Ca2+]m) accumulation and subsequent release of cytochrome 

c which initiates apoptosis. We analyzed [Ca2+]m in the myeloma 

cell line 8226 by loading mitochondria with Rhod-2, a Ca2+ 

sensitive fluorescent dye. Previously we observed that BZ elicits a 

transient increase in [Ca2+]c, however all cells displayed an initial 

decrease in [Ca2+]m.  Following this initial decrease, two distinct 

responses were identified; either [Ca2+]m returned to or exceeded 

baseline levels, or alternatively, [Ca2+]m remained below baseline 

levels.  These results indicate that there are two discrete sub-

populations of myeloma cells with respect to response to BZ which 

is consistent with our observation that BZ is only effective on about 

70% of the myeloma population.  We propose that the population in 

which [Ca2+]m remains low is refractory to BZ induced apoptosis. 

Current studies will test this hypothesis, and aim to further 

characterize these two sub-populations of myeloma cells in order to 

identify targets for initiating apoptosis in the BZ refractory 

population with the goal of increasing the efficacy and specificity of 

drug treatment.  Support: NIH: RO1 CA097360 

 GROWTH SUPPRESSION BY Cx37 REQUIRED A FUNCTIONAL 

PORE DOMAIN 
Authors: Good, M.E., Nelson, T.K., Burt, J.M. 

Physiology, University of Arizona, Tucson, AZ, USA 

   Connexin (Cx) 37, unlike Cx40 or Cx43 suppresses the proliferation of 

Rat insulinoma (Rin) cells by, as yet, unknown mechanisms but possibly 

related to unique properties of the channels formed (gap junction or 

hemichannel) or unique protein-protein interactions.  We hypothesized that 

a functional pore domain was not necessary for Cx37’s anti-proliferative 

effects.  To test this hypothesis, we introduced a mutation that converted 

threonine 154 to alanine (T154A).  Mutation at this site in other alpha and 

beta connexins results in a channel dead protein that otherwise preserves 

most, if not all, other functions of the connexin.  Rin cells were stably 

transfected with Cx37-T154A (under the tetracycline inducible promoter) 

and multiple clonal populations that demonstrate doxycyline dose-

dependent expression of the protein were isolated.  In these clones, the 

expressed protein localized comparably to Cx37-wt and is similarly 

distributed to the triton X-100 insoluble protein fraction.  When 

coexpressed with Cx43, antibodies against either connexin co-precipitate 

both connexins, consistent with heteromeric channel formation of both 

Cx37wt and Cx37-T154A with Cx43.  Dual whole-cell voltage clamp 

studies of Cx37wt type expressing Rin cells reveal a coupling incidence of 

50-60%, no coupling is observed in Cx37-T154A expressing cells.  In 

addition, introduction of Cx37-T154A into a Cx43-expressing MDCK cell 

line reduced the coupling level in these cells (dye coupling studies are 

underway), consistent with a dominant negative function of a channel-dead 

form of Cx37. Contrary to our hypothesis, Cx37-T154A expressing cells 

were not growth suppressed, suggesting a functional pore domain is 

necessary for growth suppression by Cx37.  Furthermore, whereas cell 

cycle duration was significantly increased (relative to Cx-deficient Rin 

cells) in Cx37wt expressing Rin cells and cells accumulated in G1, cell 

cycle duration was unchanged in cells expressing Cx37-T154A and 

accumulation in G1 did not occur.  The present data thus suggest that a 

functional pore-forming domain is essential for the anti-proliferative effects 

of Cx37.  Supported by: HL064232 and AHA 550158Z. 

B-6   
PULLING THE TRIGGER; INSIGHTS INTO FEEDING 

BEHAVIOR IN TOADS  
Authors:  Powers, K.L., Wright, A.L. Monroy, J.A. Nishikawa, K.C. 

Department of Biological Sciences, NAU, Flagstaff, AZ 

   Ballistic tongue projection in toads is powered by a single pair of 

mouth opening muscles, the depressor mandibulae.  Activation of 

the depressor mandibulae prior to mouth opening results in energy 

storage that is recovered at the onset of mouth opening.  The energy 

storage and recovery amplifies the velocity and acceleration of 

mouth opening, which is transferred to the tongue.  This study 

investigated the trigger that initiates mouth opening.  We 

hypothesized that hypoglossal afferents trigger mouth opening 

specifically by activating the submentalis.  By synchronizing high-

speed imaging and EMGs, prey capture in Bufo marinus was 

recorded before and after transection of the hypoglossal nerve.  

EMGs were recorded from the mouth opening (depressor 

mandibulae), mouth closing (levator mandibulae), lower jaw 

(submentalis), and tongue protractor (genioglossus) muscles.  

Muscle activation and kinematic variables were analyzed before 

and after transection of the hypoglossal nerve.  Before transection, 

peak activation of the submentalis occurred just prior to mouth 

opening.  After transection, the peak activation was highly variable 

and no longer coupled with the onset of mouth opening.  The 

relative timing of forward movement and mouth opening were also 

variable after transection.  Hypoglossal afferents affect submentalis 

activity, but the trigger for mouth opening remains to be elucidated.  

Results from these experiments may lead to further understanding 

of the coordination of complex movements. 
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B-1 B-2 
LIMB LOAD MONITORING USING A SEGMENTAL BONE 

REPLACEMENT 

Authors:  Geffre CP, Hillman ZL, Margolis DS, Szivek JA 

University of Arizona, Tucson, Az 

   The purpose of this study was to manufacture and test a 

segmental bone replacement to monitor limb loading in a mouse 

model.  The segmental bone replacement was formed from 

polybutylene terephthalate using a custom-made compression mold.  

The implant was designed to be 4mm in length with the same 

diameter as the femur that it will be replacing.  It had a 2mm stem 

on both sides to allow easy insertion into the marrow cavity.  Strain 

gauges were attached to the implants so that load could be 

calculated from strain.  The bone replacements were implanted into 

a cadaveric model by excising a 4mm segment of the left femur.  

The implant was held into place with adhesive.  The wires from the 

strain gauge were run along the spine and exited at the neck.  All 

incisions were closed using a layered suturing technique.  The 

mouse was placed into a splint, which held the leg in extension, and 

then repetitively loaded at 5hz following a protocol currently being 

used to induce osteoarthritis in mice.  It was observed that the strain 

recorded from the segmental replacement was very consistent 

(5%) and accurately varied with the amount of load that was 

applied.  The results of this study suggest that the implant will be a 

good way to monitor in vivo loading during gait and during the 

induction of osteoarthritis.  This will provide valuable insights into 

loads responsible for osteoarthritis development. 

 EVALUATION OF AN IN VIVO METHOD TO DETECT 

PERSISTANT INWARD CURRENTS IN MOTOR NEURONS  

Authors:  Revill, A.L., Fuglevand, A.J.   

Department of Physiology, University of Arizona. 

   Typically, motor neurons are thought to integrate synaptic inputs from the 

brain and generate action potentials only if there is sufficient input.  

Recently, however, persistent inward currents that provide intrinsic 

excitation of motor neurons have been identified.  In theory, these currents 

should make it easier to generate action potentials in motor neurons because 

less synaptic input is required from the brain.  It is unclear, however, 

whether such persistent inward currents are typically active during normal 

motor behaviors.  The purpose of this experiment was to evaluate the 

reliability of a new method which uses paired motor unit recordings to try 

to detect persistent inward currents in human motor neurons.   

    Activity from pairs of motor units in extensor digitorum was recorded 

while human subjects exerted isometric ramp contractions.  Three different 

contraction speeds were used to assess robustness of the measurement.  

Recruitment and derecruitment threshold as well as firing rates during the 

contraction were determined.  Changes in firing rate of the lower threshold 

unit of the pair are thought to represent changes in synaptic drive to the 

motor neuron pool.  Therefore, the recruitment and derecruitment of a 

higher threshold, or test, unit can be compared based on the putative 

synaptic drive. 

    Consistent across contraction speeds and consistent with the idea of 

activation of persistent inward currents, the putative synaptic drive (as 

indicated by the firing rate of the low-threshold unit) was lower when the 

test unit was derecruited compared to when it was recruited.  This implies 

that a persistent inward current may have been activated once the unit was 

recruited, and therefore less synaptic drive was required to maintain firing 

of the unit.  For any given test motor unit, however, large variations in this 

effect were seen within and across contraction speeds. 

 

B-3 

  

B-4 
REGULATION OF THE ACTIN CAPPING PROTEIN 

TROPOMODULIN1 IN STRIATED MUSCLE.  

Authors:  Bliss, K. T., Gregorio, C. C.  

University of Arizona, Tucson, Arizona. 

   Tropomodulin1 (Tmod1) binds specifically to the pointed ends of 

actin filaments and acts as a cap to prevent uncontrolled growth of 

their lengths. In striated muscle, this strict regulation of actin 

filament lengths is essential for the proper functioning of 

sarcomeres, the basic contractile unit. While much is known about 

the critical role of Tmod1 in muscle, nothing concerning the 

regulation of its capping dynamics and function has been reported. 

This is in stark contrast to other actin capping proteins, whose 

regulatory proteins and lipids have been characterized. We 

hypothesize that there are specific regulatory molecule(s) that bind 

to Tmod1 to mediate its physiological roles. The goal of this study 

is to identify these potential regulatory molecules. Our first 

approach to discover a putative Tmod regulator was to use the 

highly conserved leucine rich repeat (LRR) within Tmod1 as bait in 

a yeast two hybrid screen using a muscle library. The LRR was 

chosen since it has been implicated in protein-protein interactions. 

We identified several potential candidates including titin, 

myomesin, and a potential novel binding site within tropomyosin, 

an already identified Tmod1-binding partner. Subsequent 

biochemical and molecular experiments such as 

immunoprecipitations with muscle lysate and a proteomics 

approach will be performed to confirm these interactions as well as 

to identify additional Tmod1-interacting partners.  We propose that 

investigating Tmod regulation will provide insight into how this 

molecule acts as a dynamic actin filament capping protein. 

 LITHIUM ACTION ON GLUCOSE TRANSPORT IN 

INSULIN-RESISTANT SKELETAL MUSCLE: ROLES OF INSULIN 

SIGNALING AND p38 MAPK 

Authors:  Macko AR, Beneze AN, Teachey MK, Henriksen EJ 

Department of Physiology, University of Arizona, Tucson.   
   The alkali metal lithium increases in vitro glucose transport activity and glycogen 
synthesis in insulin-sensitive cell lines and rat skeletal muscle.  These actions of 

lithium are associated with increased phosphorylation of glycogen synthase kinase-3 

(GSK-3) as well as activation of the stress-activated kinase p38 mitogen-activated 
protein kinase (p38 MAPK).  However, the potential mechanisms of lithium action 

have not been investigated in insulin-resistant skeletal muscle.  Therefore, we 

examined the effects of lithium on glucose transport, glycogen synthesis, the insulin 
signaling elements Akt and GSK-3ß, as well as p38 MAPK in the absence or 

presence of insulin in isolated soleus muscle from obese Zucker rats, a model of 
insulin resistance and pre-diabetes.  Lithium (10 mM LiCl) enhanced basal glucose 

transport by 48% (p<0.05) and augmented net glycogen synthesis by 145% (p<0.05).  

Importantly, lithium increased the phosphorylation of both Akt ser473 (40%) and 
GSK-3β ser9 (88%).  Lithium potentiated (p<0.05) the stimulatory effects of insulin 

on glucose transport (74%), glycogen synthesis (139%), Akt ser473 phosphorylation 

(38%) and GSK-3ß ser9 phosphorylation (36%), and elicited robust increases 
(p<0.05) in p38 MAPK phosphorylation both in the absence (102%) and presence 

(88%) of insulin.  Furthermore, selective inhibition of p38 MAPK (using 10 µM 

A304000) abolished the effects of lithium on basal glucose transport and markedly 
attenuated (37%, p<0.05) the lithium-induced enhancement of insulin-stimulated 

glucose transport in the insulin-resistant skeletal muscle.  Theses results demonstrate 

that lithium enhances basal and insulin-stimulated glucose transport activity and 
glycogen synthesis in isolated insulin-resistant mammalian skeletal muscle, and that 

these lithium-dependent effects are associated with a significant enhancement of Akt 

and GSK-3ß phosphorylation.  As in insulin-sensitive muscle, we have documented 
in insulin-resistant skeletal muscle an essential role of p38 MAPK phosphorylation in 

the action of lithium on the glucose transport system. This investigation has 

identified specific metabolic deficiencies in insulin-resistant tissue that can be 
improved by lithium and can potentially be targeted for pharmaco-therapeutic 

interventions. 
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B-5 C-1 
REDUCED ADRENERGIC RECEPTOR MRNA IN PERIRENAL 

ADIPOSE TISSUE FROM LAMBS WITH HEAT STRESS-

INDUCED INTRAUTERINE GROWTH RESTRICTION (IUGR) 
Authors:  Xiaochuan Chen, Anna L. Fahy, Miranda J. Anderson, Sean W. Limesand 

Department of Animal Sciences, University of Arizona 
   Placental insufficiency is a primary cause of fetal malnutrition, resulting in lower 
oxygen and glucose transfer from the mother to the fetus, which makes the fetus 

hypoxic and hypoglycemic. Fetal hypoxia increases catecholamine concentrations, 

predominantly norepinephrine. Chronic exposure to high catecholamine 
concentrations will desensitize target tissues responsiveness to catecholamines by 

lowering expression of the adrenergic receptors. The aim of this study was to 

determine whether fetal perirenal adipose tissue had lower expression of adrenergic 
receptors, hormone sensitive lipase, and endocrine hormones (leptin and adiponectin) 

mRNA concentration, and if these reductions persisted after parturition. IUGR 

fetuses were generated by exposing pregnant ewes to environmental heat stress (40 
°C for 12h, 35°C for 12h) from 40 – 90 ± 10 days of gestational age (dGA) and they 

were compared to fetuses or lambs from thermoneutral, pair-fed control ewes. 

Perirenal fat was collected at 135 dGA or 17 days of postnatal life, and RNA was 
extracted for quantitative real-time PCR. No difference in alpha1(A, B, D)-

adrenergic receptors, alpha2(A, B, C)-adrenergic receptors, beta1-adrenergic 

receptor, adiponectin, and hormone sensitive lipase mRNAs were found between 
IUGR and control fetuses or lambs. The concentration of alpha1D (0.721 of controls, 

P < 0.05), beta2 (0.414 of controls, P < 0.01), and beta3-adrenergic receptor (0.135 

of controls, P < 0.05) mRNAs were lower in IUGR fetuses compare to controls; only 
the beta2-adrenergic receptor (0.26 of controls, P < 0.05) mRNA was lower in IUGR 

lambs. Furthermore, leptin mRNA concentrations were less (0.517 of controls, P < 
0.05) in IUGR fetuses vs. controls and tended to be lower (P=0.08) in the IUGR 

lambs. The fetal hypoxic response caused by placental insufficiency increased 

concentrations of catecholamines, which in turn decreased adrenergic receptor 
expression (of lipolytic adrenergic receptors). The lower beta2-adrenergic receptor 

expression persists in IUGR lambs, which indicates that fetal desensitization to 

catecholamines occurs in utero by down regulating adrenergic receptor expression. 
This persistence of adrenergic receptor desensitization may result in less lipid 

mobilization of fat stored in the perirenal fat of IUGR animals.  

 

 CARDIOPROTECTIVE EFFECT OF ADIPONECTIN IS 

ASSOCIATED WITH ANTI-INFLAMMATORY ACTIONS IN TYPE 

2 DIABETES 

Authors:  Ji-Eun Choi1,2, Grace F. Davis-Gorman2,3, Danielle M. Gilbert4, 

Norma A. Seaver2, Tsu-Shuen Tsao4 and Paul F. McDonagh1,2,3 

Physiological Sciences GIDP1, Sarver Heart Center2, Dept. of Surgery3, 
Dept. of Biochemistry and Molecular Biophysics4, The University of Arizona. 

   The severity of cardiovascular disease (CVD) is enhanced in type 2 

diabetes, and inflammation is suggested to be a significant link between 

these two diseases. Low plasma concentrations of adiponectin (APN), an 

adipocyte hormone with anti-inflammatory actions, are associated with type 

2 diabetes and CVD. Therefore, adiponectin may be a significant link 

among inflammation, type 2 diabetes and CVD. A cardioprotective effect 

of adiponectin has not been demonstrated in type 2 diabetes. In this study, 

we examined if adiponectin treatment was cardioprotective in a rodent 

model of type 2 diabetes. Zucker Diabetic Fatty (ZDF, n=14) rats and their 

lean controls (ZLC, n=13) were subjected to 30 minutes of coronary artery 

occlusion and 120 minutes of reperfusion. Animals were treated thirty 

minutes prior to myocardial ischemia with either PBS-vehicle (ZLC-PBS, 

ZDF-PBS) or recombinant globular adiponectin (1.0 g/g) (ZLC-APN, 

ZDF-APN). At the end of reperfusion, the extent of myocardial infarction 

was measured. Inflammatory mechanisms in myocardial ischemia-

reperfusion (I/R) injury were investigated using flow cytometric, 

immunohistochemistry and plasma TNF- analyses. Adiponectin treatment 

significantly attenuated the enhanced myocardial infarction in the ZDF 

(p<0.05). In addition, the elevated inflammatory response observed in the 

ZDF, assessed by neutrophil adhesion molecule (CD11b) expression, 

myocardial adhesion molecule ICAM-1 expression and plasma TNF-, was 

significantly attenuated with adiponectin treatment (p<0.05). These findings 

suggest that adiponectin treatment protects against I/R injury in the type 2 

diabetic heart. The cardioprotective action was associated with marked anti-

inflammatory actions, including the regulation of microvascular adhesion 

molecules involved in the early steps of the neutrophil-endothelial cell 

interaction. 

 

C-2 

  

C-3 
DEVELOPMENT OF NOVEL NO-INDEPENDENT 

STIMULATORS OF SOLUBLE GUANYLATE CYLCASE AS 

CARDIOVASCULAR THERAPEUTICS 

Authors:  Scott A. Jenkins1, Bradley Fritz2, Xiaohui Hu3, and 

William R. Montfort2,3 

Department of Medicinal Chemistry1, Department of Chemistry2, 

and Department of Biochemistry and Molecular Biophysics3, 

University of Arizona, Tucson, Arizona 85721 

   This project is focused on development of NO-independent 

stimulators of soluble guanylate cyclase (sGC) as potential 

cardiovascular therapeutic agents. The Montfort group has isolated 

the sGC protein (and fragments) and developed a binding assay that 

mimics the effect of NO binding to the protein. Bay 41-2272-azide 

was synthesized to investigate sGC via a photoaffinity study. This 

azide binds to the sGC protein fragment NT2 and Mass 

Spectrometry efforts are in progress to demonstrate the formation of 

a drug-protein adduct upon photoactivation. Trisubstituted pyrazole 

analogs of known sGC activators YC-1 and Bay 41-2272 have been 

synthesized but did not display binding activity at 50uM. Current 

targets include the incorportation of heterocycles such as furyl (YC-

1), 2-pyridyl and 2-pyrimidyl (Bay) to probe the established SAR 

with the goal of identifying novel stimulators of sGC. 
 

 INHIBITION OF MANNOSE-BINDING LECTIN 

DECREASES INFARCTION SIZE AFTER ISCHEMIC 

STROKE AND REPERFUSION 
Authors:  H. Morrison1, P. McDonagh2, G. Stahl4, L.Ritter1,2,3 

College of Nursing1, Sarver Heart Center2, Dept of Neurology3. 

University of Arizona, Tucson, AZ;  Center for Experimental Therapeutics 

and Reperfusion Injury4.  Harvard Medical School, Boston, MA 

   Components of the alternative and classical complement pathways 

have been implicated in contributing to brain injury after ischemic 

stroke and reperfusion (ISR).  Inhibition of components in these two 

pathways are neuroprotective in animal models of ISR.  The role of 

mannose binding lectin (MBL) in the lectin complement pathway 

has not been examined in the setting of ISR. 

The purpose of this study was to determine if treatment with anti-

MBL monoclonal antibody (mAb) is effective in reducing infarction 

size after cerebral ischemia and reperfusion. 

Male, Sprague-Dawley rats (275-325g) underwent middle cerebral 

artery occlusion (MCAO) and reperfusion via the filament method 

for four hours.  Thirty minutes before reperfusion, animals were 

treated with either anti-MBL mAb (10mg/kg, i.v.) (N=3) or with 

normal saline (0.3ml, i.v.) (N=3).  After 24 hours of reperfusion, 

brains were excised, sliced into seven 2mm sections, and stained 

with 2% TTC, and cerebral infarction volume was calculated (% of 

the contralateral hemisphere).  Treatment with anti-MBL mAb 

reduced cerebral infarction size by 43%.  These findings indicate 

that in a rodent model, the MBL-dependent portion of the lectin 

complement pathway may contribute to brain injury after ISR.  

MBL inhibition may represent a novel neuroprotective strategy 

worthy of further investigation. 
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C-4 C-5 
VESSEL DENSITY IS ELEVATED FOLLOWING 

SURGICALLY-INDUCED UNILATERAL HINDLIMB 

ISCHEMIA IN CX37-DEFICIENT MICE 

Authors:  Jennifer S. Fang, Stoyan N. Angelov, Janis M. Burt, 

Alexander M. Simon;  Physiological Sciences Graduate Program, 

The University of Arizona, Tucson, Arizona 

   Gap junction proteins Connexin37 (Cx37) and Connexin40 

(Cx40) are strongly expressed in normal blood vessel endothelium, 

but the specific function(s) of these vascular connexins in this tissue 

is poorly understood. Though Cx37 and Cx40 are produce similarly 

cation-selective channels, Cx37 expression – but not Cx40 

expression – in highly-proliferative rat insulinoma cells drastically 

prolongs cell cycle progression, suggesting that these vascular 

connexins may play significantly different roles in regulating 

endothelial cell growth in vivo. Following unilateral hindlimb 

ischemia, Cx37-deficient animals experience less severe 

impairment of function to the ischemic hindlimb compared to wild-

type controls. Cx37-deficient animals also show increased levels of 

new vessel growth in the gastrocnemius of the ischemic hindlimb 

compared to wild-type controls. These results support the 

hypothesis that in mature endothelium, Cx37 expression inhibits 

cell proliferation to prevent uncontrolled remodeling of the 

vasculature. Temporary downregulation of this protein during 

conditions that stimulate angiogenesis may relieve Cx37’s growth 

suppressive signal thereby allowing reparative vascular remodeling 

to occur. Supported by: HL064232 (AMS), AHA 550158Z (JMB) 

and AHA0715532Z (JSF). 

 EARLY DIABETIC KIDNEY DAMAGE IN THE MOUSE 

VCD MODEL OF MENOPAUSE 
Authors:  Maggie Keck, Melissa Jill Romero-Aleshire, Qi Cai, Patricia B 

Hoyer, Heddwen L Brooks.  

Physiology, University of Arizona, Tucson, AZ 

   The extent to which ovarian hormones impact the development of 

diabetic nephropathy is not well known. To characterize how changes in 

hormones across the menopausal transition impact the development of early 

diabetic kidney damage we used the 4- vinylcyclohexene diepoxide (VCD) 

model of menopause, which induces gradual ovarian failure (OF) in 

B6C3F1 mice. 2 weeks after mice entered OF, diabetes was induced with 

streptozotocin.  Follicle numbers and gross ovarian histology were not 

different between cycling diabetic and non-diabetic mice or between 

OFdiabetic and OF-non-diabetic mice. After 6 weeks of diabetes blood 

glucose was elevated in OF-diabetic mice compared to cycling diabetic 

mice (336 ± 31 vs 218 ± 37 mg/dL, P<0.05).  Glomerular area was not 

different between control mice and cycling diabetic mice, however 

glomerular area was significantly increased in OF-diabetic mice compared 

to cycling diabetic mice (118 vs. 100%, P<0.05). There were no differences 

between any groups in the degree of glomerulosclerosis. Using microarray 

analysis and real-time PCR we found that mRNA expression of midkine 

was increased 1.74 fold (P<0.05) and immediate early response gene 1 was 

increased 1.85 fold (P<0.05) in kidneys from OF-diabetic mice compared to 

cycling diabetic mice. These results suggest that the changes in ovarian 

hormone production that occur at menopause exacerbate the development 

of diabetic kidney disease. 
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D-5 
DIFFERENTIAL INTERACTION OF SULFHYDRYL-

REACTIVE REAGENTS WITH HOAT1 AND HOAT3: 

CYSTEINE 440 OF HOAT1 IS ACCESSIBLE FROM THE 

HYDROPHILIC PORE 

Authors:  Astorga BO, Wright SH and Pelis RM 

University of Arizona, Tucson, AZ  

   The organic anion transporters 1 (OAT1) and 3 (OAT3) are 

important for the renal elimination of organic anions. To better 

understand their structures the accessibility of native cysteines to 

membrane-impermeant sulfhydryl-reactive reagents was examined. 

When stably expressed in Chinese hamster ovary cells transport of 

paminohippurate by OAT1 was more sensitive to HgCl2 (IC50, 89 ± 

22.4 µM vs 621 ± 111.1 µM) and several methanethiosulfonate 

reagents than OAT3 (estrone sulfate transport). Maleimide-PEO2-

biotin and MTSEA-biotin interacted preferentially with OAT1 in 

surface biotinylation experiments, further suggesting that cysteines 

of OAT1 are more accessible than those of OAT3. To determine if 

any of the 13 cysteines are accessible in OAT1, several cysteines 

located in helices that comprise the hydrophilic pore (site of 

substrate/protein interaction) were targeted for site-directed 

mutagenesis, resulting in five mutants of OAT1 (C189A, C206S, 

C221A, C341A and C440A). All of the mutants transported p-

aminohippurate and glutarate. Interaction of maleimide-PEO2-biotin 

and MTSEA-biotin with OAT1 was only reduced in the C440A 

mutant (~40–70%). Transport by the C440A mutant, but not the 

other mutants, was less sensitive to HgCl2 (IC50, 529 ± 126.9 µM) 

than wild-type OAT1 (IC50, 101 ± 15.1 µM). These data suggest 

that C440 of OAT1 is exposed to the aqueous milieu of the pore. 

(DK58251, DK075242 and DK074022). 

 ACUTE LOW DOSE ARSENIC ALTERS P2 RECEPTOR-DEPENDENT Ca2+ 

SIGNALING IN HUMAN AIRWAY EPITHELIAL CELLS 

Authors:  Sherwood, C.L., Liguori, A.E., Olsen, C.E., Burgess, J.L., Lantz, R.C. and 

Boitano, S. 

Arizona Health Sciences Center, Tucson, AZ.  

   We propose that arsenic in the airway can alter the re-formation of airway 

epithelial barrier by restricting proper wound repair in part through the 

alteration in ATP dependent P2 receptor Ca2+ signaling in lung epithelial 

cells.  As part of the innate immune defense system, the polarized 

conducting lung epithelium acts as a barrier to keep particulates carried in 

respiration from underlying tissue. Arsenic is a metalloid toxicant that can 

affect the lung via inhalation or ingestion. We have recently shown that 

acute low-dose arsenic exposure inhibits wound repair in part through 

upregulation of MMP-9 in human lung epithelial cells. In this report we use 

an in vitro cell culture model to examine effects of acute exposure of low-

dose arsenic (0, 60, and 290 ppb for 24 hrs) on Ca2+ signaling, another 

component that contributes to wound recognition and repair in the lung 

epithelium. We found that 24 hr exposure to arsenic results in a reduction in 

nucleotide-dependent intercellular Ca2+ signaling emanating from a scrape 

wound. Using a localized wound model (1–2 cell) we showed that the 

observed arsenic-induced loss of Ca2+ response in cells immediately 

adjacent to the wound is dose dependent. Loss of Ca2+ signaling at the 

lower doses (60 ppb arsenic) was a consequence of increased recovery of 

[Ca2+]i to resting values, whereas loss of Ca2+ signaling at higher doses (290 

ppb arsenic) included a reduction in peak [Ca2+]i change as well as an 

increase in the speed of [Ca2+]i recovery.  In an effort to uncover molecular 

mechanisms that underlie the change in Ca2+ signaling, we examined P2Y 

and P2X receptor expression using Western blot and quantitative RT-PCR. 

We found that P2Y2 receptors are down regulated following arsenic 

exposure at the 290 ppb, whereas the changes observed at 60 ppb may be 

associated with changes in P2X receptor signaling.  In conclusion, acute 

low dose arsenic exposure alters Ca2+ signaling in airway epithelial cells 

through changes in P2 receptor expression.  These signaling changes may 

result in altered lung physiology including impaired wound healing and/or 

salt and water transport. 
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D-6  
EFFECTS OF S1P ON THE RHO/ROCK PATHWAY IN 

SCHLEMM’S CANAL ENDOTHELIAL CELLS 

Authors:  G.M. Sumida and W.D. Stamer 

University of Arizona, Tucson, AZ 

   Human whole-eye perfusion with sphingosine 1-phosphate (S1P) 

has been shown to decrease outflow facility.  With Rho and Rac 

being major downstream effectors of the S1P receptors, the present 

study focuses on S1P-induced Rho/ROCK pathway activation in 

cells from the inner wall of Schlemm’s canal (SC), a contributing 

site of outflow resistance. 

The expression profile of the S1P1-3 receptor subtypes in primary 

cultures of SC cells was determined through RT-PCR and western 

blot analyses.  Rho activity was determined through Rho-pulldown 

assays while the phosphorylation status of myosin light chain 

(MLC) was used to confirm activation of the Rho/ROCK pathway. 

The S1P1 and S1P3 receptor subtypes were detected by both RT-

PCR and western blot.  Rho activation and near-maximal levels of 

MLC phosphorylation were observed within 5 minutes of S1P 

treatment.  MLC phosphorylation by S1P was inhibited by the 

ROCK inhibitor Y-27632.   

Functional S1P receptors on human SC cells mediate activation of 

the Rho/ROCK pathway, leading to early phosphorylation of MLC.  

Due to the antagonistic effects of Rac to Rho, it is now important to 

monitor Rac and activation of its downstream effectors by S1P in 

SC cells. 
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D-1 D-2 
TITIN ELASTICITY IN ACTIVE MUSCLE  
Authors:  Monroy, J.A. Nishikawa, K.C.  

Department of Biological Sciences, NAU, Flagstaff, AZ  86011 

   Titin is the third most abundant protein in vertebrate muscle and 

plays important roles in passive force generation, maintenance of 

sarcomere integrity, and myofibrillar assembly. Recent studies 

suggest that titin also functions as a spring in active muscle. The 

goal of this study was to investigate the role of titin elasticity in 

active muscle. The muscular dystrophy with myositis (mdm) 

mutation in mice is a 781 base pair deletion in the Ttn gene that 

results in an 83 amino acid deletion in the I-band region of titin. 

Using the mdm mouse model, we investigated the role of titin 

elasticity in passive and active muscle. We hypothesized that titin 

elasticity plays an important role in active muscle, and that mdm 

mice express a shorter and therefore stiffer titin than wild-type 

littermates. Using a servo-motor force-lever, we measured 

contractile and elastic properties of soleus muscles from mdm and 

wild-type mice. Data from passive length-tension experiments show 

that mdm mice exhibit a faster rate of passive tension development 

with stretch than wild-type mice, and that the length at which 

passive tension develops is shorter relative to optimal length. 

However, the contractile properties, including the mass-specific 

maximum force and the force-velocity relationship, were not 

affected by the titin mutation. This is to be expected, as the titin 

mutation should not affect cross-bridge function. During active 

shortening, muscles from mdm mice recoil a shorter distance than 

wild-type mice for a given change in force, which suggests that titin 

contributes to elasticity that plays an important role in actively 

shortening muscle. Our study is a first step toward demonstrating a 

role for titin in active muscle. 

 MUSCLE ARCHITECTURE AND SPRING PROPERTIES 

DURING ACTIVE SHORTENING 

Authors:  J.A. Monroy, T.A. Uyeno, and K.C. Nishikawa 

Northern Arizona University, Flagstaff AZ 

   Active vertebrate cross-striated muscles recoil elastically during 

rapid unloading. Here, we expand our studies of this spring-like 

property to active invertebrate cross- and obliquely striated muscles. 

Crayfish abdominal extensors and flexors have a rigidly parallel 

sarcomere organization that suggests functionality similar to 

vertebrate skeletal muscle. Earthworm obliquely striated body wall 

muscle fibers have sarcomeres that are offset, which allows thick 

filaments to shear relative to each other and generate force over a 

large range of lengths. If sarcomere arrangement plays a role in 

muscle elasticity, we would expect muscle stiffness and the elastic 

mechanism(s) to differ between cross- and obliquely striated 

muscles. We used load-clamp experiments to record displacements 

of isolated muscles during recoil following sudden drops in load. 

We then calculated muscle stiffness across a range of forces and 

lengths. Our results show that all muscles tested respond similarly 

to changes in load. Muscle displacement increases exponentially as 

the change in force increases, resulting in non-linear increases in 

muscle stiffness with load. Thus, the ability to recoil elastically 

during rapid unloading appears to be a general feature of cross- and 

obliquely striated muscle in animals. 

D-3  D-4 
THROMBOSPONDIN 1/CD47 REGULATION OF NITRIC 

OXIDE SIGNALLING via SOLUBLE GUANYLATE 

CYCLASE  

Authors:  Stacy Mazzalupo, Saumya Ramanathan, Bill Montfort 
Department of Biochemistry, University of Arizona, Tucson, AZ 85722 

   Our lab is studying the molecular mechanisms behind nitric oxide 

(NO) driven production of cGMP. NO is a membrane-permeable 

activator of the enzyme soluble guanylate cyclase (sGC), which 

converts GTP to cGMP. As a second messenger, cGMP has 

downstream effects on several physiological processes, including 

vascular tension, platelet aggregation, and neurotransmission. 

Extracellular thrombospondin 1 (TSP1) is known to bind the 

membrane protein CD47 causing an inhibition of sGC and lower 

levels of cGMP. Although the mechanism is unknown, we believe 

that this effect is posttranslational because of the timescale of 

events (2-3 minutes). As a first step, we are interfering with 

phosphorylation/dephosphorylation in whole cells in an attempt to 

disrupt TSP1 inhibition of sGC. We also plan to disrupt G-protein 

coupled receptor signalling to determine if this signalling pathway 

affects the TSP1/CD47 inhibition of sGC activity. Finally, we are 

investigating if there are locational rearrangements induced by 

TSP1/CD47 signalling. Preliminary results suggest that there is no 

effect of TSP1 binding upon the location of sGC in the cytoplasm 

of transfected cells. However, there may be an effect on the 

phosphorylation of sGC. If something could reverse (or disrupt) this 

phosphorylation, there is potential to attenuate the effects of TSP1 

on NO signalling. 

 PRESSURE-INDUCED STIMULATION OF SODIUM-HYDROGEN 

EXCHANGER 1 (NHE1) IN CULTURED RAT OPTIC NERVE 

ASTROCYTES 

Authors:  Mandal A$, Terán MA$, Shahidullah M and Delamere NA 

Department of Physiology, University of Arizona, Tucson, AZ 85724 
$Mandal A and Terán MA contributed equally to this work. 

   In glaucoma, degeneration of ganglion cells and remodeling of 

extracellular matrix surrounding the optic nerve head (ONH) are the two 

principal pathologic hallmarks. ONH astrocytes are thought to play an 

important role in the pathology. Elevated intraocular pressure is the main 

glaucoma risk factor. Here we report altered sodium hydrogen exchange 

(NHE) activity in cells exposed to elevated hydrostatic pressure.  

Astrocytes were isolated from rat optic nerve and established in primary 

culture. 3rd to 5th passage cells were used for the present studies. 

Hydrostatic pressure of 15 mm Hg above ambient pressure was applied to 

the cells in a 20 cm tall glass cylinder filled with the culture medium 

equilibrated with 5% CO2/95% air. Afterwards, intracellular pH (pHi) was 

measured by BCECF ratiometry with an epifluorescence microscope or 

cells were lysed and proteins analyzed by Western blot.  After 2h 

incubation at elevated hydrostatic pressures, ONH astrocytes showed a 

faster rate of pHi recovery from an acid load compared to the controls.  

Exposure to 100 M dimethylamiloride (DMA, an NHE inhibitor) 

prevented the increase in pHi recovery rate. Pretreating cells with 10 M 

UO126, the MEK inhibitor, significantly reduced the rate of pHi recovery 

after pressure stress. The level of NHE1 protein in control and the pressure-

treated astrocytes was not significantly different. However, an increased 

abundance of phosphorylated NHE1 was found after pressure treatment. In 

parallel, an increase of phosphorylated ERK1/2 and phosphorylated 

p90RSK was found. The increases in ERK1/2, p90RSK and NHE1 

phosphorylation were blocked by 10 M UO126.  
The findings suggest elevated hydrostatic pressure caused NHE-1 phosphorylation 

and a rise in NHE1 activity following activation of ERK1/2 and p90RSK.    
Funding: NIH Grant EY014069 
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E-1 E-2 
LACK OF β 3AR FUNCTION IN VENTRICLES OF ob/ob 

MICE 

Authors:  Fred D. Romano1, Margaret Malicay2, Heidi Goeppinger2, 

Korie Sondgeroth2, Gordon M. Wahler2, and Jacquelyn M. Smith2. 

Departments of Physiology, Midwestern University, 1Glendale, AZ 

and 2Downers Grove, IL 

   Type 2 diabetes mellitus (T2DM) is associated with ventricular 

dysfunction.  Previous studies have shown that activation of the β3-

adrenergic receptor (β3AR) mediates a decrease in ventricular 

function in rodents. Since the β3AR is upregulated in hearts from 

rats with T1DM, we hypothesized that β3AR-mediated inhibitory 

mechanisms contribute to the myocardial depression of T2DM.  

The contractile response (myocyte shortening) to the β3AR agonist, 

CL316243, was determined in ventricular myocytes obtained from 

12 to 16 week old ob/ob mice, a model for T2DM, and lean (+/?) 

littermates. Basal shortening was induced by electrical stimulation 

(0.5Hz).  CL316243 (100nM) increased myocyte shortening in lean 

mice by 17.4%, but had no effect on shortening of myocytes from 

ob/ob mice. SR59230A (100nM), a β3AR antagonist, reduced the 

effect of CL316243 on shortening in lean myocytes. The 1/2AR 

antagonist, nadolol (10μM) had no effect on CL316243 shortening 

in lean myocytes, consistent with β3AR-mediated shortening of 

myocytes. Analysis of β3AR mRNA transcripts indicated that 

mRNA levels were reduced in the ob/ob mouse ventricles as 

compared to lean.  These data suggest that the absence of the β3AR 

positive inotropic response in the ob/ob mouse heart could 

contribute to the myocardial depression seen in T2DM.  Supported 

by the MWU Master of Biomedical Sciences Program and Office of 

Research and Sponsored Programs. 

 DHT STIMULATES CEREBRALVASCULAR 

INFLAMMATION THROUGH NFKB, MODULATING 

CONTRACTILE FUNCTION.   
Authors:  R.J. Gonzales, Department of Basic Medical Sciences, U 

of Arizona College of Medicine. 

   Our previous studies demonstrate that chronic testosterone 

treatment augments vascular tone under normal physiological 

conditions and exacerbates endotoxin-induced inflammation in the 

cerebral circulation. However, testosterone can be metabolized by 

aromatase to estrogen, evoking a balance between androgenic and 

estrogenic effects. Therefore, we investigated the effect of the non-

aromatizable androgen receptor agonist, dihydrotestosterone (DHT), 

on the inflammatory NFkB pathway in cerebral blood vessels.  

Cerebral arteries were isolated from orchiectomized (ORX) male 

rats treated chronically with DHT in vivo. Alternatively, pial 

arteries were isolated from ORX males and were exposed ex vivo to 

DHT or vehicle in culture for 1 or 8 hrs.  DHT treatment, in vivo or 

ex vivo, increased nuclear NFkB activation and increased levels of 

the proinflammatory products of NFkB activation, COX-2 and 

iNOS.  Effects of DHT on COX-2 and iNOS were attenuated by the 

androgen receptor antagonist, flutamide.  In isolated pressurized 

middle cerebral arteries from DHT-treated rats constrictions to the 

selective COX-2 inhibitor NS398 or the selective iNOS inhibitor L-

nil were increased, confirming a functional consequence of DHT 

exposure. In conclusion, activation of the NFkB mediated COX-

2/iNOS pathway by the selective androgen DHT results in a state of 

vascular inflammation.   AHA National Development Award (RJG)   

E-3   E-4 
PLANT ESTROGENS IN THE RODENT DIET 

NEGATIVELY IMPACT GENETIC HEART DISEASE IN 

MALES 

Authors:  John P. Konhilas1, Elizabeth D. Luczak1, Tom H. 

Cheung3, Brian L. Stauffer1,2,4, Leslie A. Leinwand1,2,† 
1Department of Molecular, Cellular, and Developmental Biology, 

University of Colorado, Boulder, CO 80309, 2Department of 

Medicine, Division of Cardiology, University of Colorado Health 

Sciences Center, Denver, CO, 80262, 3Department of Chemistry 

and Biochemistry, University of Colorado, Boulder, CO, 80309, 
4Department of Medicine, Division of Cardiology, Denver Health 

Medical Center, Denver, CO, 80204 

   The perception that soy food products and dietary supplements 

will lead to healthy hearts has been recently challenged by our 

demonstration that cardiac disease in male mice with hypertrophic 

cardiomyopathy (HCM) is worsened by the traditional soy-based 

rodent chow compared to a milk-based diet. We provide evidence 

here that the dietary phytoestrogens, genistein and daidzein (in the 

soy-based chow) are sufficient to cause the poor phenotypes seen in 

soy-fed HCM male mice including ventricular dysfunction, 

myocardial fibrosis, induction of beta-myosin heavy chain, and 

activation of caspase-3. We show that soy and phytoestrogens 

differentially activate genes in males compared to females.  We also 

show that diet has the greatest impact on the genetic landscape of 

the healthy heart, more so than gender or HCM alone, and that this 

dietary effect is magnified by disease. 
 

 EVIDENCE FOR CONNEXIN 50 HEMICHANNEL ACTIVITY IN PORCINE 

OCULAR NONPIGMENTED CILIARY EPITHELIUM 

Authors:  Mohammad Shahidullah, DVM, PhD and Nicholas A Delamere, PhD. 

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

    Recent studies have shown convincingly that unpaired connexons can 

form active hemichannels that connect the cytoplasm with the extracellular 

space (Ebihara 2003; Srinivas, Kronengold et al. 2005). Here we show the 

presence of connexin 50 (Cx 50) at the basolateral surface of nonpigmented 

ciliary epithelium (NPE). We hypothesize that Cx 50 on the basal surface 

forms functional hemichannels that may play a role in aqueous humor (AH) 

secretion.  Porcine NPE was isolated and cultured using our published 

method (Shahidullah, Tamiya et al. 2007). Cx 50 was detected by 

immunolocalization and immunoblot analysis. To study activity of Cx 50 

hemichannel, cells were incubated with the DNA intercalating agent 

propidium iodide (PI) (Mol. wt. 668.4) or fluorescein dextran (FDex) (Mol. 

wt 4000), both of which are membrane impermeable. PI or FDex that 

entered the cells was detected by fluorescence microscopy and fluorimetry. 

In sections of the intact ciliary epithelium bilayer, Cx 50 was detected at the 

basolateral membrane of the NPE. Under control conditions, only a small 

amount of PI entered cultured NPE cells.  When the cultured NPE was 

incubated in calcium-free buffer, the amount of PI detected in the cells was 

significantly increased. FDex did not enter the cultured NPE either in 

control or calcium-free medium, indicating size limited uptake. PI entry 

also was dependent on extracellular pH; significantly higher was observed 

at alkaline pH of 7.6 than at pH 7.4 or lower. PI uptake was completely 

inhibited by a gap-junction-specific blocker 18α Glycyrrhetinic acid (100 

µM).    Porcine NPE expresses Cx 50 at the basolateral membrane where it 

may act as a hemichannel conduit between the cytoplasm and the aqueous 

humor in the posterior chamber of the eye.   Funding: EY006915 
References  
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S-5 S-6 
NITRIC OXIDE SIGNALING & MOLECULAR MEDICINE: 

FROM MOTH TO MAN 

Authors:  William R. Montfort, Jacquie Brailey, Brad Fritz, Toni 

Green, Xiaohui Hu, Scott Jenkins, Michelle Kem, Stacy Mazzalupo, 

Saumya Ramanathan, Juliana The, and Andrzej Weichsel 

Biochemistry & Molecular Biophysics, University of Arizona 

   We are investigating the molecular mechanisms behind nitric 

oxide regulation of cardiovascular homeostasis, wound healing and 

related physiology, with a particular emphasis on the structure, 

function and cellular regulation of soluble guanylyl cyclase (sGC), 

a heme-containing protein.  Full-length sGC from human and the 

tobacco hornworm (Manduca sexta) and their functional domains 

are under study to investigate regulation through binding of NO, 

CO, small-molecule effectors, S-nitrosylation, phosphorylation and 

related regulatory mechanisms.  Additionally, we are investigating 

the mechanism behind sGC down regulation through extracellular 

binding of thrombospondin-1 to transmembrane protein CD47, 

which may be a non-canonical G-protein coupled receptor.  These 

studies involve whole-cell studies as well as cellular membrane 

studies through plasmon waveguide resonance.  Using these 

approaches, we have narrowed the binding site for compound YC-1, 

which stimulates sGC independently of NO binding, to the upper 

two-thirds of the protein and demonstrated that the compounds 

induce heme-pocket closure.  We also have preliminary indications 

that sGC is regulated through phosphorylation, and new strategies 

for the discovery drugs targeted to cardiovascular disease. 

 GENISTEIN STIMULATES INTESTINAL CHLORIDE 

SECRETION VIA AN ESTROGEN RECEPTOR MEDIATED 

PATHWAY IN MALE MICE.  

Authors: J. Jensen, N. Hale, R. Skinner, L. Batia and L. Al-Nakkash 

Midwestern University, 19555 N. 59th Ave, Glendale, AZ.85308.  

   Intestinal chloride (Cl) secretion in male (M) and female (F) mice 

(C57BL/6J) was determined following injection with either 600 

mg/kg genistein/day (600G) or genistein-free (0G, DMSO vehicle 

control) for 1 or 2 weeks. After injections, jejuna were isolated and 

intestinal Cl secretion measured with Ussing chamber short circuit 

current (Isc, µA/cm2). After 1 week, basal Isc was significantly 

increased in 600GF (198.8±18.9 µA/cm2, n=6, P<0.05) compared to 

0GF (128.3±12.8 µA/cm2, n=4). Basal Isc was significantly 

increased in 600GM (183.6±7.6 µA/cm2, n=7) compared to 0GM 

(100.8±18.2 µA/cm2, n=7) after 2 weeks. Cl-free ringer reduced 

basal Isc by 65% in the 2 week 600GM (n=3) and by 72%, in the 1 

week 600GF (n=3), suggesting a major genistein-stimulated Cl 

component. The forskolin-stimulated Isc (10 µM bilateral) was 

significantly increased (P<0.05) in both 600GF and 600GM. The 

estrogen-receptor (ER) antagonist ICI-182780 (25 mg/kg body 

weight) significantly decreased basal Isc in 600GM (by 38%, n=6, 

P<0.01) but not in 600GF (n=4). The ERα antagonist, MPP, 

significantly decreased Isc by 37% (n=5), but there was no effect of 

the ERβ beta antagonist PHTPP (n=8). We found no changes in 

intestinal histology. Genistein’s mechanism of action on the 

intestine is sex-dependent. 

 

S-7 

  

S-8 
GLUCAGON-LIKE PEPTIDE-1 (GLP-1) 

POSTCONDITIONING MAY MITIGATE NEUTROPHIL-

MEDIATED MYOCARDIAL ISCHEMIA-REPERFUSION 

INJURY.  

Authors: Dokken, Betsy B., La Bonte, Laura R., Davis-Gorman, 

Grace, Seaver, Norma A., McDonagh, Paul F. University of 

Arizona, Tucson. 
   The aim of this study was to determine if GLP-1 decreases myocardial 

infarct size by mitigating neutrophil-mediated ischemia/reperfusion injury. 

Male Sprague-Dawley rats, 3 months of age, were subjected to 30 minutes 

of myocardial ischemia (LAD occlusion) followed by 120 minutes of 

reperfusion. The control group (n = 4) received a continuous intravenous 

infusion of PBS from the end of the occlusion period throughout 

reperfusion. The treatment group was subjected to the same experimental 

protocol, but received recombinant human GLP-1 (30 pmol/kg/min, 

American Peptide) during reperfusion. Whole blood was collected from 

each animal prior to LAD occlusion, as well as 15 minutes after 

reperfusion. Blood was labeled with anti-CD45:PE-Cy5 antibody (a 

leukocyte marker), and anti-CD11b:FITC antibody (a neutrophil activation 

marker). After stimulation with fMLP (10-7 M), neutrophil expression of 

CD11b in whole blood was determined by flow cytometry. In addition, 

frozen sections of ischemic myocardium from each animal were obtained, 

and neutrophil accumulation was determined histologically. After 15 

minutes of reperfusion, the increase in CD11b expression (TFI) from 

baseline was significantly attenuated in blood from GLP-1 treated animals 

(control: 5.42% ± 0.83 vs GLP-1: 1.80% ± 0.85, p<0.05). In addition, 

neutrophil accumulation was significantly decreased in ischemic 

myocardium of the GLP-1 treated animals (control: 88.3 ± 12.1 vs. GLP-1: 

15.8 ± 2.0, p<0.05). These data suggest that GLP-1 postconditioning may 

mitigate neutrophil activation and accumulation in previously ischemic 

myocardium, and may explain one mechanism by which GLP-1 was 

previously found to decrease infarct size in both normal and diabetic rats. 

 BRIEF ANTIHYPERTENSIVE TREATMENT MAY PROTECT 

AGAINST TARGET ORGAN DAMAGE  

Authors: Hale TM1, D deBlois2, 1.University of Arizona College of 

Medicine – Phoenix, Phoenix, AZ;  2Universite de Montreal, Montreal, 

Quebec 

   ACE inhibitors reduce aortic and left ventricular (LV) mass and 

cardiovascular fibrosis. The present study investigates whether brief ACE 

inhibition in SHR provides persistent effects in cardiovascular structure, 

and whether these changes confer long-term protection to the LV and aorta 

from L-NAME-induced damage.  SHR were divided into 3 treatment 

groups and 3 control groups.  Treated SHR received the ACE inhibitor 

enalapril (30mg/kg/day, 14 days). One set of control (C2) and treated (E2) 

were sacrificed at the end of treatment.  Remaining rats then received tap 

water for a 2-week washout period. The second set of control (C2+2) or 

treated (E2+2) rats were sacrificed following washout. The final set of 

control (CL) and previously treated (EL) rats received the NOS inhibitor L-

NAME (15mg/kg/day, 10 days) after the 14 day washout period. At 

sacrifice, aorta and LV were excised, cleaned, weighed and a section of 

each was formalin fixed. There was a non-significant decrease in aortic 

cross-sectional area (CSA: C2+2 0.071±0.0035 vs E2+2 0.066±0.0027) after 

washout.  CSA was significantly increased by L-NAME only in previously 

treated rats (EL ↑30±1.7%).  LV to body weight (BW) was significantly 

reduced by enalapril and this difference between control and treated rats 

persisted throughout the study (E2 vs C2 ↓19±2.6%, p<0.05; E2+2 vs C2+2 

↓10±2.8%, p<0.05; EL vs CL ↓10±5.7%, p<0.05). L-NAME, significantly 

increased LV/BW in both pretreated and control rats, however RV/BW was 

only increased in CL.  Total (cardiomyocytes + non-cardiomyocytes) 

proliferating cell nuclear antigen staining was significantly higher in CL 

(939±618.2 cells) vs EL (232±241.5, p<0.05) LV.  L-NAME induced 

interstitial and perivascular fibrosis in the LV of both CL and EL rats, with 

a trend towards reduced damage in EL.  The present study suggests that 

brief ACE inhibition may confer some protection against heart disease, 

even in the absence of continued treatment 
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A “Tear Out” Questionnaire for the 2009 Meeting 

 
1. What features or components of the current meeting should we retain for 2009? 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Elaborate on what features or components we must either improve or eliminate for 2009? 

 

 

 

 

 

 

 

 

 

 

 

 

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. 
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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 2009? 
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