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Plenary Lecture 1 
 

ON THE FUNCTION AND SIMULATION OF THE CARDIAC VALVE 

Michael S. Sacks 

Center for Cardiovascular Simulation, Institute for Computational Engineering and Sciences (ICES), 
The University of Texas at Austin, USA 

 
Our laboratory has pioneered morphologically-driven constitutive models for heart valve tissues. Our 
current work focuses on extending these models to increasing realism based on novel structural data 
currently obtainable from novel optical studies under controlled loading. Moreover, we are extending these 
studies to cellular deformation to link with the underlying mechanobiological responses of the constituent 
cellular population. Implementation of these models represents the major next step in the understanding of 
biological tissues, and is essential for the understanding of the underlying processes for growth and 
remodeling, and hence the mechano-growth governing laws. Recent results of these approaches using in-
vivo engineered tissue remodeling will also be presented. 
 

Plenary Lecture 2 
 

OPTOGENETIC MAPPING OF BRAIN CIRCUITRY 

George J. Augustine 
Duke-NUS Medical School, Singapore and Center for Functional Connectomics, KIST, Korea  
 
Studies of the brain promise to be revolutionized by new experimental strategies that harness the combined 
power of optical techniques and genetics. My talk will describe examples of such optogenetic approaches, 
both actuators that control neuronal activity and sensors that detect neuronal activity. Using the light-
activated cation channel, channelrhodopsin-2, to map local inhibitory circuits in the cerebellum reveals 
organizational features that eluded more than 100 years' worth of anatomical studies. Using the fluorescent 
sensor for chloride ions, Clomeleon, allows imaging of the spatial and temporal dimensions of inhibitory 
circuits in the brain. The combined use of light to both control and monitor neural activity creates 
unprecedented opportunities to explore brain function, screen pharmaceutical agents, and potentially to use 
light to ameliorate psychiatric and neurological disorders. 
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Symposia Abstracts 

Symposium 1A: Heart Function in Diabetes 
 

S1A.1  

DISRUPTED CARDIOMYOCYTE Ca
2+

 HOMEOSTASIS IN THE FAILING HEART 

William E. Louch 
University of Oslo, Norway 
 
In heart failure, the heart muscle becomes weakened making it less able to pump blood. While the precise 
underlying mechanisms are unknown, there is an important reduction in the magnitude of contraction of 
individual muscle cells, called cardiomyocytes. However, slowed kinetics of cardiomyocyte contraction and 
relaxation are also critical. Slowed contraction in failing myocytes reduces the power of the heartbeat, and 
slowed relaxation impairs the ability of the ventricle to fill with blood during diastole. Reduced contraction 
and relaxation kinetics result from alterations in Ca2+ homeostasis. Ca2+ release from the sarcoplasmic 
reticulum (SR) becomes dyssynchronous and slowed in failing cells, due to disruption of the T-tubules. 
These invaginations of the surface membrane are essential for maintaining tight control of SR Ca2+ release. 
New evidence additionally points to altered structure of Ca2+ release units in failing cells which slow Ca2+ 
release. Slowed relaxation in failing cardiomyocytes is triggered by slowed removal of Ca2+ from the cytosol 
following reduced expression of the SR Ca2+ ATPase. However, new data indicate that Ca2+ cycling across 
the cell membrane can effectively compensate for such deficits, if normal Na+ and H+ homeostasis are 
maintained. Future work will aim to therapeutically reverse disruptions in Ca2+ homeostasis in the failing 
heart to improve both contraction and relaxation.  
 
S1A.2  

INTRACELLULAR CALCIUM HANDLING IN DIABETIC HEARTS  

Marie-Louise Ward1, Lin Zhang1,2, Mark B. Cannell1, Garth J. S. Cooper2 

1Department of Physiology, Faculty of Medical and Health Sciences, University of Auckland, Auckland, 
2School of Biological Sciences, Faculty of Science, University of Auckland, Auckland 
 
Individuals with diabetes are at increased risk of developing cardiomyopathy and heart failure, characterized 
by the presence of abnormal myocardial contractility. With the prevalence of diabetes increasing there is a 
need to better understand the cellular mechanisms that precede the development of diabetic heart disease. 
The aim of this study was to utilize an animal model of type-1 diabetes and examine the extent to which 
altered Ca2+ homeostasis can explain the contractile deficit typical of diabetic cardiomyopathy. 
Measurements of isometric force and intracellular calcium ([Ca2+]i, fura-2/AM) were made in left ventricular 
trabeculae from streptozotocin (STZ)-induced diabetic rats and age-matched siblings. At 1.5 mmol/L 
[Ca2+]o, 37 °C, and 5 Hz stimulation frequency, peak stress was depressed in diabetic rats (10 ± 1 mN/mm2 
vs 17 ± 2 mN/mm2 control, P<0.05) with a slower time-to-peak and time-to-90% relaxation. No difference 
was found between groups for either resting, or peak [Ca2+]i, but the Ca2+ transient was slower in time-to-
peak (39 ± 2ms vs. 34 ± 1ms control) and in the decay (time constant, 61 ± 3 ms vs 49 ± 3 ms control). 
Western blotting showed that diabetic rats had a reduced expression of SERCA2a, with no difference in 
expression of the sarcolemmal Na+/Ca2+-exchanger. The steady state force-[Ca2+]i relationship was 
investigated in tetanized trabeculae (5 µM ryanodine, 12 Hz stimulation) at [Ca2+]o values from 0.5 mM to 
the concentration at which the maximum force was obtained. Under these experimental conditions, 
trabeculae from diabetic rats showed maximum contractility was reduced to 47% of control values (P = 
0.008), with increased K1/2 values for the force-[Ca2+]i relationship, consistent with decreased myofibrillar 
Ca2+ sensitivity (P = 0.012). In conclusion, we found no evidence of reduced Ca2+ transients in trabeculae 
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from diabetic hearts, although the transients were prolonged. Instead, we found that reduced contractility of 
diabetic hearts was explained, in part, by decreased myofilament Ca2+ sensitivity.  
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S1A.3  

IMPAIRED STRESS RESPONSE OF THE DIABETIC HEART: A ROLE FOR SYMPATHETIC 

DYSFUNCTION? 

Chris Baldi 
Dunedin School of Medicine, University of Otago, Dunedin 
 
Diabetes is associated with a two- to three-fold increase in cardiovascular disease, including heart failure. 
‘Subclinical’ impairments in the myocardial stress response, including reduced cardiac reserve and a blunted 
heart rate response may help to explain the course of diabetic heart disease. This presentation will 
summarize the stress response of the diabetic heart and introduce hypotheses for a role of altered beta 
adrenergic receptor expression and increased sympathetic nervous activity in diabetic myocardial 
dysfunction. 
  
S1A.4  

IDENTIFYING THE MOLECULAR MECHANISMS INVOLVED IN THE DEVELOPMENT OF 

DIABETIC CARDIOMYOPATHY 

Rajesh Katare 
Department of Physiology, University of Otago, Dunedin 
 
Diabetes is associated with increased incidence of heart failure even after improved controlling for coronary 
artery disease and hypertension. Thus, as diabetic cardiomyopathy has become an increasingly recognized 
entity among clinicians, a better understanding of its pathophysiology is necessary for early diagnosis and 
the development of treatment strategies for diabetes-associated cardiovascular dysfunction. Our recent pre-
clinical studies demonstrated significant downregulation of cell survival proteins such as Akt, Pim-1 kinase 
and Bcl-2 and upregulation of cell destructive proteins such as Caspase-3 and Bad, in the myocardium 
before the development of cardiac dysfunction. Importantly, either pharmacological or genetic modulation 
of these proteins at this stage inhibited the progression of diabetic cardiomyopathy. These results therefore 
suggest the major role of molecular alteration in the development of diabetic cardiomyopathy and hence 
identifying these molecular targets at an early stage is valuable in the development of new therapeutic 
strategies to combat the diabetes induced cardiac complications. 
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Symposium 1B: Target (Drug) Concentration Intervention 
 

S1B.1: 

SAFE AND EFFECTIVE VARIABILITY – THE RATIONAL BASIS FOR DOSE 

INDIVIDUALIZATION 

Nick Holford 

Department of Pharmacology & Clinical Pharmacology, University of Auckland, Auckland 
 
Target concentration intervention (TCI) differs from therapeutic drug monitoring (TDM) because it is used 
to predict individual doses to achieve a therapeutic target. TDM is typically only concerned with comparing 
measure concentrations to a therapeutic window (Holford 1999) and does not directly lead to intervention. 
Clinicians need to know if enough variability can be explained (and predicted) in order to use a medicine 
safely and effectively. This requires knowing how much variability remains after making dose adjustments 
and how much variability is acceptable. A metric for acceptable variability is the safe and effective 
variability (SEV). This is a measure of variability that describes the unpredictable variation in 
concentrations that would be acceptable for safe and effective treatment. The SEV requires clinical 
judgement and evaluation of data on concentrations associated with good and bad effects. It can be 
estimated by asking what range of concentrations are considered safe and effective ("the therapeutic 
window") and what fraction of patients should be within that range for acceptable use. 
Holford NH. Target concentration intervention: beyond Y2K. Br J Clin Pharmacol 1999; 48: 9-13. 
 
S1B.2 

PRACTICAL EXPERIENCES OF 3 DECADES OF TDM/TCI IN CHRISTCHURCH 

Murray L Barclay 
Department of Clinical Pharmacology, Christchurch Hospital, Christchurch  
 
The Department of Toxicology, Canterbury Health Laboratories provides drug assays for concentration 
monitoring for much of New Zealand and has a long-standing research relationship with the Department of 
Clinical Pharmacology in Christchurch. In the past 30 years, assay technology has evolved from gas 
chromatography, to liquid chromatography, to GCMS, to LCMS, now with a strong focus on the latter for 
improved assay sensitivity, specificity and speed, and low assay cost. Regarding target concentration 
intervention, the drugs most extensively researched in Christchurch in the past 30 years include several 
antibiotics (aminoglycosides, vancomycin, flucloxacillin, cephazolin), phenytoin, digoxin, perhexiline, 
thiopurine metabolites, methotrexate, allopurinol, busulphan, voriconazole and imatinib. Important changes 
resulting from this and other work include extended interval dosing for the aminoglycosides, a focus on 
trough concentration monitoring for the other listed antibiotics, increased utilization of free phenytoin 
measurement, a lower therapeutic range for digoxin, increased recognition of poor metabolisers of 
perhexiline, and frequent measurement of thiopurine metabolisers to optimize treatment with azathioprine or 
6-mercaptopurine. Improved patient outcomes have been shown for several of these approaches and new 
guidelines have been published. 
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S1B.3 

BRINGING TCIWORKS FROM THE UNIVERSITY TO THE HOSPITAL - DEVELOPMENT OF 

TCIWORKS AND CHALLENGES IN GETTING HOSPITALS TO ACCEPT BETTER WAYS OF 

USING TDM 

Carl M Kirkpatrick Centre for Medicine Use and Safety, Faculty of Pharmacy and Pharmaceutical Sciences, 
Monash University, Melbourne, Australia 
 
Target Concentration Intervention (TCI) is a patient focused modification of the concept of Therapeutic 
Drug Monitoring (TDM). TCI, which uses much of the same basic components, individualises treatment to 
the individual patients’ response. The advantage principally being that pharmacists and clinical 
pharmacologists can now target the individual patient rather than the expected population response. 
TCIWorks is a freeware computer program that uses Bayesian forecasting and is designed for dose 
optimisation to meet individual patients needs as a part of routine clinical care. It can be downloaded freely 
and distributed as required. TCIWorks is capable of running on any standalone or network operating system 
that supports JAVA applications e.g. Windows, and Linux. TCIWorks was developed and tested in a 
university setting using an iterative development process with regular feedback and input from practicing 
clinicians. A proof of concept single drug version was developed followed by extension to the current 
version which accommodates any new drug model to be added if a suitable population PK model is 
available. While software development is one challenge, the greater challenge is the acceptance and use of 
Bayesian methodology back into clinical settings. The opportunities, barriers and drivers to acceptance into 
clinical practice will be presented using illustrative examples of methods that have succeeded and failed. 
 
S1B.4 

NEXTDOSE – WEB TOOLS ARE THE FUTURE OF DOSING INDIVIDUALISATION 

Areej Turkistani, Sam Holford, Nick Holford 

Department of Pharmacology & Clinical Pharmacology, University of Auckland, Auckland 
 
Therapeutic drug monitoring (TDM) and target concentration intervention (TCI) have been used in clinical 
practice to optimise therapy for drugs that have a narrow therapeutic index and a well-defined relationship 
between concentration and effect. The key difference between TCI and TDM is that TCI aims for a single 
target whereas TDM aims for a range of concentrations. Aiming for a single target is expected to have a 
better balance between benefit and adverse effects because effects at the low end of a TDM range will be 
less than optimal and adverse effects at the top end of a TDM range will be more common. NextDose 
(http://www.nextdose.org) is a web-based tool for TCI based dose individualisation. It uses a Bayesian 
mixed-effect model, which may include both between-subject and between-occasion variability. 
Concentration measurements or biomarkers may be used separately or together to provide information about 
individual dose requirements. The availability of the tool on the internet allows simple collaboration 
between clinical and laboratory personnel involved in the dose individualisation process. A graphical display 
of predicted and observed concentrations provides a clear way to evaluate possible errors in timing of dosing 
and blood sampling. Dosing advice for busulphan, methotrexate and tacrolimus is available and is being 
evaluated in hospitals in New Zealand, United States of America and Norway. NextDose has been proposed 
to provide dose individualisation in randomised controlled trials of these 3 medicines. The availability of the 
internet offers new ways for clinical teams to interact both locally and internationally. NextDose is a tool 
which supports these new ways of collaborating to achieve improved patient outcome.
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Symposium 2A: Mechanisms of Heart Disease 
S2A.1 

MACROVASCULAR COMPLICATIONS OF DIABETES: A ROLE FOR ANTIOXIDANT 

DEFENCE 

Sharma A1,2, Bernatchez P2, de Haan JB1 
1Oxidative Stress Laboratory, Diabetes Complications Division, BakerIDI Heart and Diabetes Institute, 
Melbourne, Australia, 2The James Hogg Research Centre, Department of Anesthesiology, Pharmacology 
and Therapeutics, UBC, Vancouver, Canada 
 

Oxidative stress is an important underlying phenomenon that assists with the progression towards severe and 
often fatal diabetic complications. Evidence from numerous studies suggest an important causal role for 
increased reactive oxygen species (ROS) in the pathogenesis of hyperglycemia-mediated atherosclerosis. 
Antioxidant defences, both exogenous and endogenous, offer an attractive way to reduce ROS levels and 
restore oxidative balance. However, to date, the effectiveness of antioxidants such as vitamins E and C, have 
not been proven in large scale clinical trials, and in some instances, have paradoxically impacted negatively 
on cardiovascular outcomes. We have investigated several novel antioxidant approaches that potentially 
offer promise as effective therapeutic strategies. Our first approach has been to focus on bolstering critical 
endogenous antioxidant defences. In particular, we have focussed on reinforcing the activity of the 
antioxidant enzyme, Glutathione peroxidase-1 (Gpx1) through the use of synthetic mimetics. Evidence will 
be presented in the diabetic atherosclerosis-prone Glutathione peroxidase-1 (Gpx1)/ApoE double knockout 
mouse, that ebselen, a synthetic GPx mimetic, as well as more efficacious ebselen analogues, lower 
oxidative stress, reduce pro-atherogenic pathways and lessen atherosclerosis in this preclinical diabetic 
model. Furthermore, recent evidence from our laboratory shows that targeting the eNOS/caveolin pathway 
offers an additional way to lessen the burden of diabetes-associated atherosclerosis. We have been able to 
demonstrate that mutant caveolin-1 peptides inhibit endogenous caveolin-1 activity to reduce superoxide 
levels as well as atherosclerosis in our preclinical diabetic models. Our data are therefore the first to show a 
positive effect of eNOS/caveolin-1 antagonism on diabetes-associated atherosclerosis. Collectively, ebselen 
and its analogues, as well as caveolin-1 antagonism, are two unique strategies that are proving successful in 
preclinical studies to lessen oxidative stress and cardiovascular burden in a diabetic setting.  
 
S2A.2 

REDEFINING THE ROLE OF MACROPHAGES IN ATHEROSCLEROSIS 

Heather Medbury  
Vascular Biology Research Centre, Department of Surgery, University of Sydney, Westmead Hospital, 
Westmead, NSW, Australia  
 
Macrophages are involved through all stages of atherosclerosis. Importantly, they contribute to plaque 
instability through formation of a necrotic core and thinning of the fibrous cap by production of matrix 
metalloproteinases; thus increasing the likelihood of clinical events. However, macrophages are not a 
homogenous population as, apart from the traditional inflammatory phenotype (M1), they can also adopt 
various immune regulatory and wound healing phenotypes (M2). Though alternative macrophage subsets 
have been identified in the plaque, their role is still largely unknown; but it is proposed that they may 
promote plaque stability. Indeed, we have found that there is a greater polarisation towards an M1 phenotype 
in the cap of the unstable plaque, while M2 macrophages may contribute to plaque stability through collagen 
production. However, the roles of the different subsets are not clear cut as both subsets are found in the core 
and the cap, where they adopt a foam cell or spindle shaped morphology respectively. This is consistent with 
cell culture studies where different M1 / M2 subsets can form foam cells and their morphology is dependent 
on the factors used to induce them. As such, it is likely that there is a broad spectrum of macrophage 
phenotypes within the plaque whose function is affected by the microenvironment. Current research is now 
redefining the role of the macrophage in atherosclerosis, and the presence of the alternative macrophage 
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forms raises the exciting possibility of atherosclerotic plaque stabilisation through modulating monocyte / 
macrophage transformation. 
 
S2A.3 

VERSICAN VARIANTS AND ARTERIAL STRUCTURE: REDUCING SUSCEPTIBILITY TO 

ATHEROSCLEROTIC CHANGES 

Mervyn J. Merrilees1, Brent W. Beaumont1, Kathleen R. Braun2, Anita C. Thomas3, Inkyung Kang2, 
Aleksander Hinek4, Thomas N. Wight2 
1Department of Anatomy with Radiology, School of Medical Sciences, University of Auckland, Auckland, 
2Benaroya Research Institute at Virginia Mason, Seattle, WA, 3Bristol Heart Institute, University of Bristol, 
Bristol, United Kingdom, 4Division of Cardiovascular Research, Hospital for Sick Children, Toronto, 
Ontario, Canada 
 
Increased expression in arterial intima of versican variant V1 with its constituent chondroitin sulphate (CS) 
chains predisposes to atherogenic changes, including hyperplasia, hydration of the matrix, a reduced content 
of elastic fibres, increased deposition of lipoproteins, and ingress of macrophages. In contradistinction all of 
these changes can be inhibited by overexpression of V3, the versican variant lacking CS chains. V3-
expressing SMC seeded into ballooned carotid arteries of rabbits, subsequently fed a high cholesterol diet, 
form neointimae that are compact, highly organised with elongated contractile SMC sandwiched between 
multiple layers of elastin, and generally devoid of cholesterol deposits and macrophages. The increased 
deposition of elastin is central to the remodeling and is mediated by elastin binding protein, an elastin 
receptor antagonized by CS, which in turn is decreased in V3-enriched matrices. This approach of 
controlling matrix composition in arterial wall applies more broadly to other tissues in which elastic fibres 
are depleted, including aged skin, hypertrophic scars, and emphysematous lung, and points to a new strategy 
for restoration of elastic fibres and remodeling of tissues in selected chronic diseases. 
 
S2A.4 

CARDIAC PATHOLOGY AND PHARMACOLOGICAL INTERVENTION IN STATUS 

EPILEPTICUS 

Ivan A. Sammut, Morgayn I. Read, A.A. Andreianova, Joanne C. Harrison, D. Steven. Kerr  
Dept of Pharmacology, University of Otago School of Medical Sciences, Dunedin 
 
Status epilepticus (SE), is a common neurological emergency occurring particularly in childhood, and is 
loosely defined as a single or multiple recurring seizures lasting a minimum of 10-30 minutes. The 
prognosis is poor, with high mortality rates (10-30%) occurring within 30 days after the initial convulsive 
activity. Increased autonomic activation resulting in a catecholamine surge has been associated with seizures 
and is believed to contribute to the erratic changes in heart rate and to the development of cellular damage 
seen within the ventricular myocardium. Post-mortem histological findings in patients dying from SE, show 
the existence of myofibre contraction bands, intra-myocardial haemorrhage, inflammatory cell infiltration, 
fibrosis and oedema occurring within the deep and sub-endocardial ventricular myocardium of these seizure 
cases. These micro-infarcts can serve as arrhythmogenic substrates, increasing the patient’s susceptibility to 
cardiac arrhythmias culminating in a lethal cardiac event. Damage to the contractile function of the heart 
will also result in a reduction in cardiac output and tissue perfusion of end organs. Our preliminary studies 
using SE induction by either systemic and intrahippocampal delivery of excitoxins like kainic acid (KA) or 
domoic acid, results in a progressive decrease in cardiac left ventricular mitochondrial energetics and 
haemodynamic function over a 14 day period. Simultaneous telemetric recordings, established that seizure 
induction results in an immediate and prolonged bradycardic period during low level seizure activity, 
followed by tachycardia coinciding with high seizure scores and high-frequency/high-amplitude EEG 
spiking during SE. In agreement with clinical presentations, we also found diffuse micro-infarcts, 
hypercontraction band necrosis and fibrosis distributed primarily in the sub-endocardial, papillary, and 
septal regions of the ventricular myocardium of untreated SE rats. Application of a pre-synaptic α2 agonist 
or a β1 antagonist in these preliminary studies has promisingly attenuated KA-induced seizure activity and 
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changes in heart rate and cardiac morphology. Consequently, we suggest that there is a role for 
cardioprotective sympatholytic (adrenergic inhibitors) intervention during status epilepticus.
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Symposium 2B: Polycystic Ovarian Syndrome – Models and Progress 
 
S2B.1 

POLYCYSTIC OVARIAN SYNDROME: A CLINICIAN’S PERSPECTIVE 

Cindy Farquhar 
Fertility Plus, National Womens’ Health, University of Auckland, Auckland 
 
Polycystic ovaries are present in as many as 20% of women who have an ultrasound scan, although only half 
of them will have the common symptoms of the polycystic ovarian syndrome, namely infrequent or absent 
periods and skin problems such as acne and hirsutism. The underlying hormonal abnormality includes raised 
pituitary gonadotrophins and increased ovarian androgen production. There may be evidence of insulin 
resistance. Anovulatory infertility secondary to PCOS is a common problem amongst women in fertility 
clinics. Induction of ovulation with clomiphene citrate is successful in 70% of women with PCOS. While 
treatment with gonadotropins is often successful for women with clomiphene resistant PCOS it requires a 
considerable investment of patient time and there is risk of ovarian hyperstimulation and multiple 
pregnancy. Laparoscopic ovarian diathermy has been shown to be a cost-effective alternative to ovulation 
induction with gonadotropins in women with clomiphene resistance. Metformin has been used to correct the 
underlying insulin resistance. A systematic review suggests that this is beneficial in establishing ovulation 
although pregnancy outcomes have not been well reported. 
 
S2B.2 

THE SHEEP MODEL FOR POLYCYSTIC OVARIAN SYNDROME 

PR Smith1, C Preston 2, A Caldwell2, JL Juengel1, PR Hurst2  
1Reproductive and Developmental Biology, AgResearch Invermay, Mosgiel, 2Department of Anatomy, 
School of Medical Sciences, University of Otago, Dunedin 
 
Several animal models utilising prenatal and postnatal androgenisation are currently used in PCOS studies. 
The sheep, with its ovarian development and ovulation rate similar to humans, relative accessibility and cost 
effectiveness is an increasingly popular model. In addition to exhibiting a progressive loss of cyclicity 
female offspring from prenatally androgenised ewes display ovarian morphological characteristics similar to 
those observed in PCOS. Differences in follicular dynamics arise from increased follicle recruitment 
prepubertally which appears to be androgen driven and from the presence of persistent follicles or follicle 
stockpiling postpuberty which appears to be oestrogen driven. Other morphological differences noted in T 
treated ovaries, include those found in the ovarian cortex, follicles antrum formation, theca development and 
in the rete ovarii. Altered gonadotrophin and steroid hormone profiles characteristic of both prenatally 
androgenised ewes and human PCOS have also been recorded. In a collaborative effort between the 
University of Otago and AgResearch under the aegis of the Centre for Reproduction and Genomics, the 
sheep model has been established at the Invermay campus. The initial focus of studies on these animals is 
firstly to verify the model and to confirm that the condition is evident prenatally and prepubertally as well as 
in mature animals. The model will also be used to search for underlying causes, to explore the role of AMH 
in the prenatally androgenised ovary and identify strategies that may lead to early diagnosis and 
intervention. Some preliminary results from these animals will be presented.  
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S2B.3 

REGION-SPECIFIC ALTERATIONS IN HYPOTHALAMIC INSULIN SENSITIVITY IN A 

RODENT PCOS MODEL 

Greg M. Anderson, Maggie Corr, Kevin P. Mills 
Centre for Neuroendocrinology and Dept. of Anatomy, University of Otago, Dunedin  
 
Polycystic ovary syndrome (PCOS) is a common endocrinopathy and the leading cause of female infertility. 
Although multiple etiological factors may be involved in the onset of PCOS, hyperandrogenemia is the best 
characterized underlying cause. PCOS is a heterogeneous disorder that commonly presents with 
hyperinsulinemia and insulin resistance together with deregulated hypothalamic control of gonadotropin 
release and subsequent reduced or absent fertility. Because insulin actions in the brain are required for 
fertility in laboratory rodents (Bruning et al. 2000, Science 289:2122–5), we tested whether a rodent model 
of PCOS was associated with disrupted hypothalamic insulin signalling. Female Sprague-Dawley rats were 
implanted at 3 weeks of age with subcutaneous 60-day release pellets containing 12.5 mg 
dihydrotestosterone (DHT) (Mannerås et al. 2007, Endocrinology 148:3781-91) or matrix pellets only 
(controls). Compared to controls, the DHT treatment led to a 30% increase in bodyweight, disordered 
estrous cycles, reduced reproductive organ weight and infertility. At 6 months of age hypothalamic insulin 
sensitivity was assessed by immunohistochemical measurement of Akt phosphorylation (pAkt) in brains 
perfused 20 minutes after intracerebroventricular injection of insulin (4 mU) or vehicle. In the 
periventricular nucleus, both basal and insulin-induced pAKT cell counts were increased in DHT rats 
compared to controls (P<0.05). By contrast, arcuate nucleus cells of DHT rats were completely insensitive to 
insulin while in controls a robust insulin-induced pAkt response was seen in this region (P<0.05). These 
region-specific effects of this PCOS model on insulin sensitivity (i.e. increased sensitivity in the 
periventricular nucleus and decreased in the arcuate nucleus) may lead to altered function of neurons of the 
GnRH neuronal network, such as the kisspeptin populations located in these two areas. 
Funding provided by the Health Research Council of New Zealand 
 
S2B.4 

UNDERSTANDING THE NEUROENDOCRINE ABNORMALITIES OF POLYCYSTIC OVARIAN 

SYNDROME IN A MOUSE MODEL 

Rebecca E. Campbell, Mel Prescott, Aleisha M. Moore 
Department of Physiology, Centre for Neuroendocrinology, University of Otago, Dunedin 
 
Polycystic ovarian syndrome (PCOS) is the leading cause of infertility in premenopausal women. The 
cardinal features of PCOS are a failure to ovulate, leading to multiple ovarian cysts, and an over-secretion of 
male sex hormones (hyperandrogenism). These are often accompanied by distressing overt symptoms 
including excess body hair, acne, male-pattern baldness and obesity. Despite its name, PCOS may result 
from impaired neuronal circuits in the brain. Ovarian function in all mammals is controlled by a small group 
of neurons that reside in the hypothalamus, the gonadotropin-releasing hormone (GnRH) neurons. GnRH 
neurons drive the secretion of the gonadotrophins from the pituitary gland, that subsequently control ovarian 
function, including the production of steroid hormones. These steroid hormones, in turn, provide important 
feedback signals to GnRH neurons via a hormone sensitive neuronal network in the brain. Women 
diagnosed with PCOS have elevated release of pituitary gonadotrophins, suggestive of increased GnRH 
pulse frequency and impaired hormone feedback through this neuronal network. Work in our laboratory 
is aimed at defining whether specific components of the GnRH neuronal network are disrupted in PCOS. 
My seminar will highlight our recent findings in a prenatal androgen (PNA)-treated mouse model of 
PCOS that we have found to exhibit the cardinal features of the syndrome. Our studies to date indicate that 
steroid hormone feedback to GnRH neurons is impaired in this model and may be due to decreased 
progesterone receptor expression in specific hypothalamic areas. In addition, we have found that PNA-
treatment impairs the spine plasticity in GnRH neurons that occurs during the pre-ovulatory surge, 
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suggestive of altered excitatory synaptic inputs to GnRH neurons and providing compelling support for 
altered neuronal network regulation of GnRH neurons in polycystic ovarian syndrome.  

Symposium 3A: Respiratory and Cardiovascular – Diagnostics and Therapies 
 
S3A.1 

THE ELUSIVE CONTRACTILE UNIT OF SMOOTH MUSCLE 

Chun Y. Seow 
Department of Pathology and Laboratory Medicine, James Hogg Research Centre, University of British 
Columbia, Vancouver, BC, Canada 
 
Smooth muscle controls vital physiological functions of many saccular and tubular organs such as stomach, 
urinary bladder, blood vessels, and airways through contraction and relaxation. The ability of smooth muscle 
to contract is due to the interaction of two contractile proteins - actin and myosin, similar to striated muscle; 
however, the structure of the contractile unit (the sarcomere equivalent) within which actin and myosin 
interact to produce force and movement is not clear. Here evidence is shown that a static myofilament lattice 
(akin to sarcomere arrays in striated muscle) does not exist in smooth muscle and that within a contractile 
unit myosin filaments of variable lengths are able to participate in force generation. The lack of a permanent 
sarcomeric structure and the presence of short myosin filaments and non-filamentous myosin undoubtedly 
contributed to the difficulties in elucidating the structure of the basic contractile unit in smooth muscle. The 
malleable structure may explain the flexibility that allows smooth muscle to function over an extremely 
large working length-range. 
 
S3A.2 

UTILITY OF HEATED (OPTIMAL) HUMIDIFICATION OF THE AIRWAY AND UPPER 

DIGESTIVE TRACT IN CLINICAL PRACTICE 

Randall P Morton  
University of Auckland Department of Surgery, Counties-Manukau District Health Board 
 
Humidification of air is integral to the normal functioning of the human airway. The physiological 
mechanism for humidification and lubrication of the human aero-digestive tract can be compromised by 
medical conditions or by medical interventions. Such drying of the mucosal tissues lining the human aero-
digestive tract causes tissue damage that can lead ultimately to cell death. The associated dysfunction creates 
major problems for patients and the clinicians caring for them. The delivery of heated (37o Celsius ) 
humidified (44 mg H2O/L) air can reverse these changes. This presentation reviews the application of heated 
humidification for patients with xerostomia, unconscious patients that are intubated, and ambulant patients 
with a tracheostomy. The benefit of heated humidification in cPAP for obstructive sleep apnoea will also be 
discussed, and the rationale for heated humidification in patients with radiation mucositis will be given, 
together with preliminary results from a recently concluded multicentre randomised clinical trial of 
humidification in patients being irradiated for head and neck cancer. 
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S3A.3 

CHANGING CHALLENGES IN THE MANAGEMENT OF AORTIC ANEURYSMS 

Giri Mahadevan 
Middlemore Hospital & University of Auckland 
 
Management of aortic aneurysms has always been a challenge to vascular surgeons. In this presentation the 
aspects and factors that make aortic aneurysms management challenging are discussed. There has been 
dramatic change over the last two decades in managing aortic aneurysm. Traditional open surgical repair is 
being performed less often as advances in endovascular techniques and devices increase. Endovascular 
repair of aortic aneurysm has resulted in lower morbidity and mortality compared with open surgery and was 
expected to replace open surgical repair. However despite two decades of advances it is only utilized in little 
more than half the number of aneurysms repairs. The main reasons are technical limitation in attachment, 
flexibility and size of the devices. The limitation of the current devices is discussed as well as newer 
techniques in overcoming these short comings. 
 
S3A.4 

NEW TECHNIQUES FOR HIGH RESOLUTION RESPIRATORY IMAGING: OPTICAL 

COHERENCE TOMOGRAPHY 

Robert A. McLaughlin 
Optical + Biomedical Engineering Laboratory, University of Western Australia, 35 Stirling Hwy, Crawley 
WA 6009, Australia 
 
Optical coherence tomography (OCT) is a recently developed imaging technology, capable of in vivo 
imaging of tissue microarchitecture. It is analogous to ultrasound, but uses near infrared light instead of 
sound waves. It is used clinically in ophthalmology, and is rapidly gaining importance in cardiovascular 
imaging. In this talk, we will describe its use in lung imaging. Although OCT can achieve an imaging 
resolution of 5-20µm, it has a very restricted imaging depth, typically only penetrating 2-3mm in tissue. 
However, it is possible to miniaturize the OCT probe such that it may be inserted into the body, deep within 
the lungs. This talk will describe two types of miniaturized probe: endoscopic and needle-based probes. In 
the first, the miniaturized probe is encased within a transparent catheter and inserted endoscopically through 
the airways. We have developed several such probes, and demonstrated their use in assessing lower airway 
compliance in both healthy and diseased patients. Extending on from this, we have also developed a number 
of needle probes, where the miniaturized focusing optics are encased within a hypodermic needle. We have 
recently published the world’s smallest OCT needle probe, using a 30-gauge needle (outer diameter 310 
µm), and have demonstrated the use of these probes to image individual alveoli deep within ex vivo lungs. 
This talk will also describe recent work to develop a dynamic OCT needle probe, capable of imaging the 
expansion and recruitment of alveoli during lung inflation and deflation. These tools offer a new insight into 
the physiology of lungs, and the assessment of respiratory disease. 
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Symposium 3B: Endocrinology of Aging 
 
S3B.1 

GROWTH HORMONE AND AGING: BENEFITS OF ENDOCRINE DEFECTS 

Andrzej Bartke 
Department of Internal Medicine, Southern Illinois University School of Medicine, Springfield, IL, USA 
 
Secretion of many hormones, including pituitary growth hormone (GH) declines with age. This GH decline 
can be viewed as a biomarker of aging as well as one of the causes of age-related changes in multiple 
physiological functions and in body composition. Studies in GH-deficient and GH-resistant mutant mice 
revealed another, previously unsuspected, link between GH and aging. These studies provided evidence that 
the absence of GH signaling can produce a major extension of longevity accompanied by various indices of 
slow and/or delayed aging. Apparently normal actions of GH are not only problematic for healthy aging but 
in fact involve significant costs in terms of age-related disease and life expectancy. Available evidence 
indicates that GH deficiency and GH resistance extend the longevity of mice by multiple and interacting 
mechanisms including reduced activity of growth-related pathways (primarily IGF-1 and mTOR), enhanced 
resistance to different forms of stress, reduced inflammation, improved maintenance of pluripotent stem 
cells and numerous metabolic adjustments. These adjustments include enhanced insulin sensitivity combined 
with reduced insulin levels, activation of AMP-activated kinase (AMPK), increased oxygen consumption 
and reduced respiratory quotient (an indication of an increased reliance on oxidation of fatty acids as an 
energy source). Some of the characteristics of long-lived GH-related mouse mutants, including improved 
insulin signaling and increased adiponectin levels resemble the findings in exceptionally long-lived people 
reported from different countries. Moreover, human subjects affected with genetic GH resistance were 
reported to be virtually free of diabetes and cancer and GH-deficient individuals are protected from 
atherosclerosis. These findings in mammals compliment earlier work on the role of insulin/IGF-1-like 
signaling in the control of aging in simpler organisms.  
Supported by NIA.  
 
S3B.2 

TOWARDS DEVELOPING THERAPIES FOR AGE-RELATED MUSCLE WASTING 

Tea Shavlakadze1, JinFen Chai1, Christopher McMahon2, Miranda Grounds1 
1School of Anatomy, Physiology and Human Biology, University of Western Australia, 2Developmental 
Biology Group, Agresearch Ltd, Hamilton, New Zealand 
 
With ageing, the progressive loss of muscle mass and function (sarcopenia) results in frailty, loss of 
independence and is a major cause of increased falls and fractures. Muscle function requires electrical 
stimulation by a nerve, yet denervation as a primary cause for sarcopenia has barely been considered. Here 
we describe denervation of neuromuscular junctions (NMJs) for muscles in geriatric (28m) compared to 
young (3m) female C57Bl/6J mice. Immunostaining of whole intact fast extensor digitorum longus (EDL)) 
and slow soleus muscles was used to identify the contribution of both muscle and nerve to the maintenance 
of NMJs, and sections of lumbar spinal cord used to quantify numbers of alpha-motoneurons. Our analyses 
show striking morphological changes of NMJs and a significant loss (~20%) of innervation of NMJ in 
geriatric fast EDL muscles, but not in geriatric slow soleus muscles. Myofibre type changes indicative of 
muscle denervation and re-innervation were observed in all muscles examined. There was no loss of alpha-
motoneuron cell bodies in the spinal cord of geriatric (28m), compared with young (3m) mice. Establishing 
these baseline data for geriatric mice is essential in order to take full advantage of the wealth of genetically 
modified mice available to study many aspects of sarcopenia, especially the molecular basis for this 
pronounced denervation, and potential therapeutic interventions. One intervention that has been shown to 
reduce sarcopenia in humans is exercise, although the best regime of exercise, and the mechanism 
responsible for the benefits of exercise on sarcopenia remain to be determined. In mice, we demonstrate that 
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life-long exercise on a voluntary wheel significantly reduces sarcopenia (measured by loss of muscle mass) 
at 28 months of age. 
S3B.3 

NUTRITIONAL STRATEGIES IN AGING 

David Cameron-Smith, Shikha Pundir 
Liggins Institute, University of Auckland, Auckland 
 
Aging elicits marked alterations in the digestive tract. The full ramifications of changes that are evident from 
the mouth to the large intestine on the digestive and absorptive pathways of the vast array of nutrients and 
food-derived chemicals have yet to be understood. However, what is evident is that the aging for many is 
typified by anorexia, malnutrition, increased disease susceptibility and frailty. Strategies to effectively 
combat the complex array of physiological, psychological and socio-economic alterations that result in these 
undesirable health outcomes in the later years of life are not yet a reality. Of particular interest is dietary 
protein. Protein loss, particularly the loss from skeletal muscles, leads to sarcopenia and frailty. Few studies 
have addressed the impact aging has on the digestion and absorption of amino acids from differing foods. 
Once present in the circulation disturbances in vascular endothelial cell function and altered post-prandial 
blood flow are proposed mechanism acting to limiting amino acid availability to cells. Within the cell, 
amino acids elicit the activation of protein synthesis via the activation of ribosomal translational activity. 
These intracellular mechanisms are also impaired and the net increase in muscular protein synthesis after 
ingesting dietary protein is reduced. Of particular interest in the extent to which disordered pathways of 
tissue regeneration act to suppress the extent of muscular regeneration by directing protein synthesis towards 
fibrotic and adipogenic tissue away from muscular tissue. 
 
S3B.4 

IS MITOCHONDRIAL DYSFUNCTION ASSOCIATED WITH AGE-RELATED INFERTILITY? 

Lynsey Cree
1,2 

1Department of Obstetrics and Gynaecology, University of Auckland, Auckland, 2Fertility Associates, 
Greenlane, Auckland 
Aim: Fertility declines in women during their late 20’s and rapidly declines after the age of 35. Like many 
other countries New Zealand is faced with an increased incidence of age related infertility, due to women 
delaying child bearing for social reasons. The average age of women undergoing an in vitro fertilisation 
(IVF) cycle is 36 years old, with a quarter of women over 40 years of age. Sadly, despite advances in 
assisted reproductive technologies (ART), with the exception of egg donation, there is currently no solution 
to the age-related decline in female fertility. Growing evidence suggests the primary reason for this decline 
in fertility is the lowering of oocyte quality, this being the largest factor in determining the ability of an 
embryo to lead to the establishment of a successful pregnancy. However, the molecular mechanisms which 
underlie oocyte quality have yet to be elucidated. Oocyte competence declines with increasing maternal age 
partly due to increased frequency of oocyte aneuploidy. Mitochondria are the most abundant organelles 
within the oocyte where they play an essential role in energy metabolism, spindle formation and 
chromosome segregation. It is therefore proposed that dysfunctional mitochondria may explain the reduced 
quality, developmental potential and increased frequency of chromosomal nondisjunction in oocytes from 
women of advanced maternal age. The relationship between ovarian ageing, stimulation and the control of 
mitochondrial biogenesis was investigated in this study. Method: Samples were collected from seven young 
(4 years old; equivalent to women at their prime reproductive age) and five old (11 years old; equivalent to 
women ≤37 years old) cows with an identical genetic background and managed as one group. Each cow was 
subjected to repeated rounds of ovarian stimulation; natural (hCG), mild (FSH and hCG) and heavy 
stimulated (GnRH agonist, FSH and hCG) cycles. We compared both the mitochondrial content and gene 
expression profiles of key genes involved in the control of mitochondrial biogenesis in both cumulus cells 
and oocytes using quantitative real-time PCR. Results: The use of this novel, cloned bovine model has the 
advantage of reduced genetic, age and environmental variability giving us a greater reliability in identifying 
the “noise” that could be produced from these confounding factors. This allows us to examine the effects of 
both ovarian ageing and the effects of the human ovarian stimulation protocols used. Increasing ovarian 
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stimulation was associated with a decrease in mtDNA content in oocytes, but not in cumulus cells. Although 
the effects of ovarian stimulation on mtDNA copy number were exacerbated in older cows, reproductive 
ageing itself was not associated with a change in mtDNA content in oocytes and cumulus cells. Changes in 
the expression of key mitochondrial and oocyte specific genes involved in metabolism and signaling were 
also identified. Conclusion: Our data in a bovine model with reduced genetic noise suggests that ovarian 
ageing was not associated with a reduction in mitochondrial content. However, heavy stimulation regimens 
result in oocytes with altered mitochondrial content and function. This may be coupled to a decrease in 
oocyte quality, and may help explain the relative inefficient nature of IVF stimulation regimens. 
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Societies’ Free Communication Abstracts 

Session 1A: NZSE Raylab Student Prize Finalists 
 
1A.1 

GHRELIN SIGNAL PEPTIDE (GHRSP): IDENTIFICATION, IMMUNOASSAY AND 

CIRCULATING PROFILE  

MS. Byers1, M. Siriwardena1, P. Ruygrok2, T. Yandle1, T. Kleffmann3, AM. Richards1, CJ. Pemberton1  
1University of Otago, Christchurch, 2Auckland City Hospital, Auckland, 3Centre for Protein Research, 
Department of Biochemistry, University of Otago 
 
Purpose: An increasing body of recent literature supports role of the hormone Ghrelin within the 
cardiovascular system. However, no studies have reported whether the signal peptide of Ghrelin (GHRsp) is 
present in the circulation. Therefore, we investigated whether GHRsp is secreted in humans and if 
circulating levels are modified by cardiovascular disease. Methods: Endogenous human GHRsp was 
immunopurified from a pool of venous plasma using anti-human GHRsp IgG coupled-EAH Sepharose, 
HPLC purified and subjected to MS/MS MALDI-TOF/CID amino acid sequencing and molecular mass 
identification. Utilising our specific immunoassay, circulating venous GHRsp concentrations were 
determined in 48 healthy volunteers and in 23 patients presenting with ST-elevation myocardial infarction 
(STEMI) <4hrs after chest pain onset. Regional vascular GHRsp concentrations were also measured in 12 
patients undergoing clinically indicated catheterisation. Cardiac tissue concentrations of GHRsp were 
measured in 10 explant hearts from the NZ cardiac transplant programme. All studies were approved by the 
NZ Ministry of Health Ethics committee. Results: MALDI TOF/TOF CID MS and high resolution LC-ESI 
LTQ Orbitrap MS/MS CID/HCD fragmentation of purified GHRsp confirmed its identity as bona fide 
fragment of human GHRsp. GHRsp was detectable in normal human venous plasma (11.2±0.4pmol/L), but 
not correlate significantly with circulating Ghrelin or BMI. Levels of GHRsp within cardiac tissues were 
found to be higher (p<0.05) in atrial tissue (2.5±0.4pmol/gr) compared with ventricular tissue 
(1.3±0.4pmol/gr). Cardiac coronary sinus and renal vein concentrations of GHRsp were significantly higher 
(both P<0.001) compared with matched arterial samples, indicating cardiac and renal secretion of the 
peptide. In STEMI patients, plasma concentrations of GHRsp rose to peak values (approximately 2-times 
higher than the normal range) at 6 hours after symptom onset, which was significantly earlier than CK-MB 
and Troponin (P< 0.05) but comparable with Myoglobin. Conclusion: We provide here the first report that 
GHRsp is present in the human circulation and cardiac tissue. The unexpected finding of increased GHRsp 
early after symptom onset in STEMI, combined with evidence of cardiac secretion, suggests that further 
studies on GHRsp and its potential to act as a cardiovascular biomarker are warranted. 
 
1A.2 

INSULIN SIGNALING IS EVIDENT IN HYPOTHALAMIC KISSPEPTIN NEURONS BUT IS NOT 

CRITICAL FOR FERTILITY IN MICE 

Maggie Corr, Greg M. Anderson 
Centre for Neuroendocrinology and Dept. of Anatomy, University of Otago, Dunedin  
 
Insulin action in the brain plays a critical role in regulating reproductive function. This is evident either via 
transgenic brain insulin receptor (IR) deletion or diabetic insulin insufficiency, which result in compromised 
hypothalamic control of fertility. However, the specific neuronal target cells mediating insulin’s central 
effects on the reproductive axis remain unidentified. Gonadotropin-releasing hormone (GnRH) neurons, 
which are the central drivers of reproductive function, do not appear to be direct targets of insulin action. We 
therefore investigated whether kisspeptin (KP) neurons, which are key regulators of GnRH release, are 
involved in the pathway whereby insulin signals in the brain to modulate reproductive function. We first 
examined whether insulin signaling (phosphorylated Akt; pAkt) is observed in KP neurons following acute 



21 
 
 

insulin treatment in female rats and mice. Insulin-induced pAkt was evident in KP neurons, so we then used 
the Cre-loxP system to generate mice with a selective inactivation of the IR gene from KP-expressing cells. 
Reproductive and metabolic parameters were assessed in the resultant KP-specific IR knockout (KIRKO) 
mice and comparisons were made with their wildtype littermates (n = 9-10 per group). While no significant 
differences were observed in the female KIRKO mice, significantly decreased body weight and glucose 
metabolism (P<0.05) were observed in the male KIRKO mice. Thus, IR signaling in KP neurons is not 
critical for reproductive competency, but may have a small metabolic effect in males. 
 
1A.3 

COLOCALISATION OF ESTRADIOL RECEPTOR ISOFORMS WITH LEPTIN RECEPTOR-

EXPRESSING CELLS IN THE HYPOTHALAMUS OF THE MOUSE USING TRANSGENICS 

Joon S Kim, Greg M Anderson 
Centre for Neuroendocrinology and Department of Anatomy, University of Otago School of Medical 
Sciences, Dunedin 
 
The adipocyte-derived metabolic hormone leptin is a regulator of energy homeostasis with anorexigenic 
effects. Leptin is also a critical link between nutrition and fertility, acting as a permissive signal to the 
hypothalamus. Estradiol has similar anorexigenic effects to that of leptin, and both hormones exert their 
effects in many overlapping hypothalamic regions to regulate nutrition and fertility. Consistently, estrogen 
deficiency via ovariectomy or aromatase knockout (KO) and estrogen receptor alpha (ERα) KO models also 
display an obese phenotype. Furthermore ERα has been suggested to be able to interact with the leptin 
STAT3 pathway, modulating leptin sensitivity. However past attempts to identify cells co-expressing LepR 
and ERα or ERββββ have been inconclusive. This project aims to characterise hypothalamic cells that are both 
estrogen and leptin-responsive, using two different, highly sensitive ways to identify leptin-responsive cells. 
Firstly, in male and female transgenic mice expressing green fluorescent protein (GFP) in LepR expressing 
cells, we used immunohistochemistry to colocalise GFP with ERα and ERββββ. Secondly, leptin-induced cell 
signalling was used to confirm which of these cells are leptin-responsive. Preliminary data showed a 
surprisingly low percentage of LepR cells coexpressing ERα in the arcuate nucleus (ARC; 32%), 
ventromedial hypothalamus (VMH; 22%), and ventral premamillary nucleus (PMv; 21%). However, a high 
coexpression was recorded at the medial preoptic area (POA; 75%). Analysis of colocalisation with ERβ is 
still in process. Throughout the hypothalamus, the proportion of LepR-containing cells that responded to 
leptin treatment with phosphorylation of STAT3 was high (PMv: 90%, ARC: 77%, VMH: 87%) with the 
lower numbers seen further rostrally (POA: 21%) likely reflecting lower accessibility to leptin. This study 
has provided a reliable identification of LepR-ERα colocalisation and highlights the likely importance of 
cross-talk between estrogen and leptin signalling in neuroendocrine function.  
 
1A.4 

THE ROLE OF AUTOCRINE HUMAN GROWTH HORMONE IN COLORECTAL CARCINOMA 

IN VITRO 

M Pertziger1, H Chen1, DX Liu1, PE Lobie1,2, JK Perry1 

1Liggins Institute, University of Auckland, Auckland, 2Cancer Science Institute of Singapore and 
Department of Pharmacology, National University of Singapore, Singapore 
 
The human growth hormone (hGH)/insulin-like growth factor-1 axis is emerging as an important mediator 
of tumour development in several types of cancer and there is a strong indication that hGH is also involved 
in the pathogenesis of colorectal carcinoma. Specifically, it has been demonstrated that serum levels of hGH 
are significantly increased in patients with colorectal cancer and the hGH receptor is upregulated in 
colorectal carcinoma, compared to the normal surrounding tissue. In addition, patients with acromegaly have 
an increased prevalence of colorectal cancer. Here we investigated the role of autocrine hGH in the 
oncogenicity of colorectal carcinoma cells by functionally assessing the effect of forced expression and 
inhibition of hGH in three colon carcinoma cell lines: DLD1, HT-29 and HCT-116. Forced expression of 
hGH stimulated the growth of HT-29 and HCT-116 cells under serum replete conditions, and of all three cell 
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lines under reduced serum conditions. In addition, autocrine hGH increased cell proliferation in the DLD1 
and HT-29 cell lines. Anchorage independent growth was enhanced in all three cell lines overexpressing 
hGH, in serum replete conditions. Since DLD1, HT-29 and HCT-116 all express low levels of endogenous 
hGH we were able to study the effect of hGH receptor inhibition on the oncogenic characteristics of the 
wild-type cells. hGH receptor inhibition reduced the growth of all three cell lines. Accordingly, inhibition of 
the hGH receptor reduced proliferation in DLD1 and HCT-116 cells and increased apoptotic cell death in all 
three cell lines. hGH receptor inhibition also reduced anchorage independent growth in DLD1, HT-29 and 
HCT-116 . These findings provide support to the hypothesis that autocrine hGH enhances oncogenicity of 
colorectal carcinoma cells. 
 
1A.5 

THE EFFECTS OF INTERLEUKIN-6 AND MATERNAL HIGH FAT DIET ON 

DEVELOPMENTAL GENE EXPRESSION IN THE FETAL ARCUATE NUCLEUS 

Sanders TR1, Jasoni CL 
Centre for Neuroendocrinology, Department of Anatomy, University of Otago 
 
Childhood obesity is one of the most serious health problems facing the Western world. A correlation has 
been clearly shown in humans and rodent models between maternal obesity during pregnancy, and obesity in 
the offspring_ENREF_3. Additionally, it has recently emerged that maternal obesity is associated increases 
in certain inflammatory cytokines in both the maternal circulation and the placenta. One of these cytokines, 
interleukin-6 (IL-6), also has the ability to cross the blood brain barrier_ENREF_9. We therefore propose 
that elevated levels of cytokines disrupt correct fetal development of brain areas that regulate body weight, 
such as the arcuate nucleus. This disruption then programmes the offspring to develop obesity later in life. 
Specifically we hypothesised that act to disrupt development of these areas by affecting the expression 
levels of key developmental genes. We tested this hypothesis using both in vitro and in vivo models. In our 
in vitro model gestational day 17 mouse brain slices were incubated in IL-6 at 100ng/ml. The expression of 
several neurodevelopmental genes were examined in the arcuate nucleus using quantitative PCR. We found 
that in vitro IL-6 treatment altered the expression of the key neurodevelopmental genes Netrin1, Dcc, Sonic 

hedgehog and Gli1 in the embryonic arcuate nucleus. We then used a mouse model of maternal obesity to 
show that similar gene expression changes occur in vivo in response to maternal obesity. This research 
provides evidence that fetal exposure to IL-6 during pregnancy changes the expression of important 
neurodevelopmental genes in the fetal arcuate nucleus during prenatal development. This could then lead to 
aberrant neurodevelopment in this area, and an inability to correctly control body weight. 
 
1A.6 

STAT3 SIGNALING IN LEPTIN RECEPTOR-EXPRESSING CELLS IS CRITICAL FOR BODY 

WEIGHT REGULATION, BUT IS NOT REQUIRED FOR FERTILITY IN MICE  

Amritha Singireddy, Greg M. Anderson  
Centre for Neuroendocrinology and Dept. of Anatomy, University of Otago, Dunedin 
 
The peptide hormone leptin is critical for the regulation of body weight as well as fertility. Lack of leptin 
(e.g. ob/ob mice) or leptin receptors (e.g. db/db mice) leads to obesity and infertility. The long-form leptin 
receptor (LepRb) mediates leptin actions in the hypothalamus through multiple signaling pathways, 
including the classic Janus activating kinase-signal transducer and activator of transcription (JAK-STAT) 
pathways. This study focuses on the roles of STAT3 and STAT5 in leptin modulation of fertility. Deletion 
of STAT3 or STAT5 genes from the brain results in an obese phenotype, suggesting that these pathways are 
critical for body weight regulation, but their involvement in leptin modulation of fertility remains unclear. 
We used the Cre-loxP transgenics to delete STAT3, the closely related STAT5, or both STAT3 + STAT5 
from leptin receptor expressing cells to investigate whether deletion of STAT3 or STAT5 or both, would 
impair fertility (n=13-16 per group). Immunohistochemical analysis confirmed the inability of leptin to 
induce phosphorylation of STAT3 and STAT5 in knock-out (KO) mice. Body weight and reproductive 
function were measured in all knock-out mice and their littermate controls. Knocking out STAT3 or both 
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STAT3 + STAT5 genes, but not STAT5 alone led to obesity, suggesting that leptin-specific STAT3 
signaling is crucial for body weight regulation. Both STAT3 and STAT5 KO male and female mice 
exhibited normal puberty onset and fertility over a four month mating trial compared to control littermates 
(p>0.05). Surprisingly, all STAT3 + STAT5 KO mice also had normal puberty onset and fertility. In 
conclusion, while the leptin-specific STAT3 signaling is crucial for the regulation of body weight, neither 
STAT3 or STAT5 is required for regulation of fertility by leptin. 
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Session 1B: ASCEPT Student Prize Finalists 
 
1B.1 

VARIABLE CYP2C19 TRANSCRIPTION 

Kathryn Burns1, Nuala Helsby1, Michael Goldthorpe1, Malcolm Tingle2 
1Department of Molecular Medicine and Pathology, University of Auckland, Auckland, 2Department of 
Pharmacology and Clinical Pharmacology, University of Auckland, Auckland  
 
Individuals can be categorised as extensive, intermediate or poor metabolisers of CYP2C19 drug substrates 
by SNP in genomic DNA. However inter-individual variability in the activity of this hepatic enzyme is still 
apparent within these classes. This may be due to rare unidentified SNPs, or altered transcription and 
translation of the gene. To investigate possible epigenetic modulation of CYP2C19 transcription qPCR was 
used to detect CYP2C19 and transcription factor mRNA in HCT116 cells after treatment with 5-aza-DC. 
Methylation specific PCR (MSP) was also undertaken. Preliminary analysis of expression of these genes in 
human livers (n=9) of known genotype, immunoreactive protein expression and function (intrinsic clearance 
of proguanil) was undertaken. Treatment of HCT-116 cells with 5-aza-DC increased transcription of 
CYP2C19 23-fold. A number of transcription factors also increased in the treated cells. The greatest increase 
in transcription was observed for GATA-4 mRNA (930-fold). Increased CYP2C19 transcription was not due 
to changes in the methylation status of CpG islands in this gene. However, MSP analysis of GATA-4 
indicated partial demethylation by 5-aza-DC. Hence CYP2C19 may be indirectly influenced by epigenetic 
regulation of the transcription factor GATA-4. CYP2C19 SNPs had a gene-dose effect on protein expression 
and function in the human livers. CYP2C19 mRNA correlated with immunoreactive protein (RS=0.881, 
p=0.0036) and GATA-4 expression correlated with CYP2C19 expression (RS=0.809, p=0.011). When livers 
were stratified by high or low CYP2C19 protein expression, CYP2C19 mRNA levels were increased 
(p=0.0143) in the high compared with the low protein expressors. However, there was no significant 
difference (p=0.057) in GATA-4 expression in high compared with low CYP2C19 protein livers (∆CT 2.94 ± 
0.72 vs 3.68 ± 0.31). This suggests that additional factors may influence the variable expression of 
CYP2C19 in human liver. 
 
1B.2 

EVALUATION OF A CLOTTING TIME TEST FOR ENOXAPARIN – A PILOT STUDY 

Abhishek Gulati1, James M Faed2, Geoffrey K Isbister3,4, Stephen B Duffull1 
1School of Pharmacy, University of Otago, Dunedin, 2Department of Pathology, School of Medicine, 
University of Otago, Dunedin, 3Department of Clinical Toxicology and Pharmacology, Calvary Mater 
Hospital, NSW, Australia, 4Discipline of Clinical Pharmacology, University of Newcastle, NSW, Australia 
 
Dosing of enoxaparin, like other anticoagulants, may result in bleeding following excessive doses and clot 
formation if the dose is too low. There is no standard measure of enoxaparin clinical effectiveness. We 
recently showed that a Xa-based clotting time test could potentially assess the effect of enoxaparin on the 
clotting system. There is a need to evaluate this Xa-based test using plasma from a range of healthy 
volunteers. The aim of this study was to optimize the choice of values of an activating agent (Xa) and 
co-factor (Z) for use in a proof of concept study. The pilot study consisted of a small cohort of six healthy 
volunteers. In vitro experiments were carried out using equal volumes (100 µL) of pre-warmed (37°C) 
human plasma from six different healthy volunteers (aged 24-48 years), calcium chloride (25 mM) and 
activator solution (containing pre-determined concentrations of Xa and a co-factor, Z). Timing of clot 
formation was measured using Stago coagulometer – a viscosity based detection system. The effect of 
enoxaparin on the clotting time was determined at usual therapeutic concentrations of 0.25-1.0 IU/mL (1:10 
dilutions of enoxaparin in plasma) and expressed as a multiple of the control (0 IU/mL enoxaparin). In vitro 
experiments showed a clotting time prolongation of 1.8±0.40 fold in the presence of 0.25 IU/mL enoxaparin 
and 3.8±0.70 fold when the enoxaparin concentration was 1.0 IU/mL. Optimized values of Xa and co-factor 
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Z were 20 nM and 0.17%, respectively. This test needs to be assessed for reliability with a wider range of 
normal and pathological plasma samples and ultimately clinical utility. 
1B.3 

PHARMACOKINETICS OF METHOTREXATE IN RED BLOOD CELLS 

Julia Korell1, Lisa K. Stamp2, Stephen B. Duffull1 
1School of Pharmacy, University of Otago, Dunedin, 2Department of Medicine, University of Otago, 
Christchurch  
Low-dose methotrexate (MTX) given once weekly is the gold standard in the therapy of rheumatoid arthritis 
(RA). However, MTX doses required to achieve adequate disease control are difficult to predict. 
Intracellular concentrations of polyglutamated MTX metabolites (MTXPGs) in red blood cells (RBCs) have 
been discussed as a potential biomarker for predicting pharmacodynamic (PD) outcomes in RA [1]. 
However, the time course of intracellular MTX accumulation is poorly understood, and no predictable 
correlation between MTX RBC concentrations and PD was found so far [2]. Our objective was to obtain a 
better understanding of the time course of MTX accumulation in RBCs in terms of comparability to other 
cell lines and potential loss mechanisms of MTX from RBCs. A model for MTX and MTXPGs was 
developed using NONMEM 7.2. Model predictions were compared with intracellular MTX kinetics in 
other cell lines published in the literature. Furthermore the underlying mechanisms of enzymatic 
deglutamation and loss of MTXPGs from the cells were assessed by testing different structural models based 
on suggestions from the literature. RBC MTX kinetics were found to differ considerably from those in other 
cell lines. This needs to be taken into account when the suitability of RBC MTX concentrations as a 
biomarker for MTX treatment is assessed as RBCs are not located on the pathway of action of MTX and 
thus have no causal relationship with PD outcomes. In contrast to suggestions from the literature, a structural 
model that allows for cleaving of only a single glutamate moiety at a time and also allows for loss of all 
MTX species from RBCs (perhaps due to RBC destruction) was superior to alternative structural models. 
This suggests that the measured concentrations do not reflect MTX kinetics inside a single RBC, but rather 
in a cross-section of RBCs of different ages. They can therefore be regarded as a measure of cumulative 
exposure to the drug and as such could have a predictable correlation with PD outcomes despite the lack of 
causality. 
1. Dervieux T, et al. (2004). Arthritis. Rheum. 50(9):2766-2774 
2. Stamp L, et al. (2010). Arthritis. Rheum. 62(2):359-368 
 

1B.4 

EVALUATION OF BIOLOGICAL AGE INDICES TO PREDICT DRUG CLEARANCE 

Chakradhar Lagishetty1, Tracey Putt2, Parry Guilford3, Rob Walker2, Stephen Duffull1 
1Modelling & Simulation Lab, School of Pharmacy, University of Otago, Dunedin, 2School of Medicine, 
University of Otago, Dunedin, 3Cancer genetics, Biochemistry department, University of Otago, Dunedin 
 
The ability of body to clear drugs decreases with increasing chronological age (CA). Currently, CA is used 
as a marker of aging but it may be a poor predictor of functional capability of organs. Identifying markers of 
biological age (BA) may be important for understanding the underlying organ function and thus provide a 
tool for dose adjustment. Leucocyte telomere length (LTL) has been considered as a potential marker of 
biological age and accounts for both physiological and pathophysiological aging. The aim of this study was 
to assess the suitability of BA indices as markers of biological aging to predict drug clearance in the elderly. 
Pharmacokinetic data for 51Cr-EDTA given as an intravenous bolus dose was obtained from a clinical study 
conducted in 40 volunteers divided into 4 groups: healthy young, healthy elderly, elderly with co-existing 
pathologies and elderly with chronic kidney disease. Demographic information such as age, weight and sex 
were collected. Plasma creatinine concentrations were used to calculate creatinine clearance (CrCL) using 
the Cockcroft-Gault equation. DNA was extracted from an aliquot of blood and LTL measured. A 
population pharmacokinetic analysis was performed for 51Cr-EDTA using software NONMEM (ver 7.2). 
Individual characteristics CA, BA indices (LTL alone or a combination of LTL & CA) and CrCL were 
evaluated to predict individual 51Cr-EDTA clearance. Success of BA as a biomarker was gauged in this 
study as an improved performance over CA for predicting 51Cr-EDTA clearance and CrCL was used to 
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provide a likely upper bound given its similar clearance mechanism to 51Cr-EDTA. It was found that the 
combination of LTL and CA performed better than CA and was inferior to CrCL assessed using the model 
fit criteria. In conclusion, BA indices derived from LTL may be useful for predicting drug clearance 
associated with aging. 
 

1B.5 

PARACETAMOL INDUCED HEPATOTOXICITY IN FISCHER 344 RATS: THE EFFECT OF 

AGEING ON INFLAMMATION AND DEATH ASSOCIATED PROTEINS 

John Mach1,2,3, Aniko Huizer-Pajkos1,2, Alice Kane1,2,3, Brett Jones1,3, Victoria Cogger3, David G Le 
Couteur3, Sarah N Hilmer1,2,3 
1Kolling Institute of Medical Research, Royal North Shore Hosp, Sydney, NSW, 2Dept of Clin Pharmacol 
and Aged Care, Royal North Shore Hosp, Sydney, NSW, 3Sydney Medical School, Univ of Sydney, Sydney, 
NSW  
 
Paracetamol (APAP) induced hepatotoxicity is associated with inflammation and opening of mitochondrial 
membrane permeability transition pores through the intrinsic cell death pathway. We aimed to assess the 
effects of old age on these responses to paracetamol toxicity. Young adult (6±1 months) and old (26±2 
months) male Fisher 344 rats were injected i.p. with 800mg/kg APAP (Young n=9, Old n=9) or saline 
(Young n=8, Old n=5) 4 hours prior to euthanasia. Serum alanine aminotransferase (ALT) was used to 
indicate the degree of hepatotoxicity. Serum inflammatory markers (Rantes, IL-10, IL-12p70, MCP-1, TNF-
alpha, MIP-1α , GRO-KC, INF-γ, IL-1b, IL-6, IL-4, GM-CSF) were measured via Multiplex assays. Kupffer 
cells were counted on H&E stained liver sections, and phagocytic activity assessed by recovery of 500nm 
microspheres after single pass hepatic perfusion. Hepatic expression of proteins involved in the intrinsic cell 
death pathway (cytosolic and mitochondrial BAX, BID and tBID) was assessed by immunoblot. Serum ALT 
was significantly lower in APAP treated old rats than young (p<0.05). In old rats treated with APAP, IL-10 
(p<0.005) was higher and RANTES (p<0.05) was lower than in other groups. Kupffer cell numbers were 
higher in old than young controls, but did not differ significantly with treatment. No difference in phagocytic 
function was observed with age or treatment. Cytosolic BAX and BID were > 2 times lower in old than 
young rats regardless of treatment (p<0.005). No significant difference was observed in mitochondrial tBID, 
BAX and BID between age or treatment groups. Our preliminary results suggest reduced inflammatory 
response in old rats may provide a mechanism for apparent protection against APAP toxicity. 
 
1B.6 

THE EFFECTS OF CHRONIC STATIN ADMINISTRATION: ASSESSMENT OF HIPPOCAMPAL 

SPATIAL MEMORY AND LONG TERM POTENTIATION IN AREA CA1 

SDS Maggo1, BG Mockett2, JC Ashton1 
Department of Pharmacology & Toxicology1, Department of Psychology2, University of Otago, Dunedin 
 
Statins play a crucial role in reducing the risk of death from cardiovascular disease in millions of people 
worldwide. Recently, data shows people taking statins have an increased risk of psychiatric adverse events 
such as amnesia, anxiety and even aggression. This study aimed to investigate the effect of simvastatin 
(2mg/kg) and atorvastatin (1mg/kg) treatment on memory in an animal model of spatial memory and 
learning; the Morris water maze (MWM). Furthermore, we conducted extracellular field recordings of 
synaptic transmission in area CA1 of hippocampal slices prepared from animals on completion of 
behavioural assessment to evaluate the effect of chronic statin treatment on synaptic plasticity. Statin 
treatment did not induce any deficits in the first five days of reference memory testing. However, statin 
treated animals took significantly (p<0.05) longer to find the platform on days 1 and 2 in the working 
memory phase (platform is changed to a different location daily). Previously, we have reported a dose 
dependent decrease in LTP with statins bath applied (1-10µM). In the present study, assessment of 
hippocampal LTP in area CA1 in statin treated animals did not show a significant difference compared with 
control animals. However, irrespective of treatment group, LTP declined over 5 days of electrophysiological 
testing and therefore may suggest an environmental enrichment effect of the MWM in masking the effects of 
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chronic statin treatment. Deficits in water maze performance and hippocampal LTP are suggestive of statin 
induced changes in hippocampal plasticity. Statin effects on membrane expression of glutamate receptor 
populations are currently underway and will help elucidate mechanisms of statin associated amnesia and 
anxiety.
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Session 1C: Biomedical Technology Student Prize Finalists 
 
1C.1 

ELECTRO-MECHANICAL FORCES INFLUENCE THE ATTACHMENT FORCES OF 

BACTERIAL BIOFILMS 
Al-Haddad MA1, Al-Jumaily AM1, Brooks J2, Bartley J3 
1Institute of Biomedical Technologies (IBTec), Auckland University of Technology, Auckland, 
2Biotechnology Research Institute, Auckland University of Technology, Auckland, 3Department of 
Otolaryngology, Counties Manukau District Health Board, Auckland 
 
Bacterial biofilms have been implicated in many chronic infectious diseases worldwide, including chronic 
rhinosinusitis, playing a major contributing factor. Physical adhesion strength of biofilms on surfaces is not 
conclusively understood. Evidence suggests that mechanical shear and electric field forces individually 
influence the detachment of biofilms. The main objective of this study is to quantify the effect of these 
combined forces on bacterial biofilms. The experimental protocols have been developed and intend to 
quantify the significance of variables including shear forces, current density, electric field, and time of 
exposure. These variables are normally associated with bacterial biofilms attachment to surfaces. Specific 
recommendations are to be presented in terms of electrical/mechanical and biochemical characteristics of the 
biofilm that can be disturbed by this method. 
 
1C.2 

ASSESSING ARTERIAL BLOCKAGES USING ANIMAL MODELS AND COMPUTATIONAL 

FLUID DYNAMICS MODELING 

Al-Rawi M.A.1, Al-Jumaily A.M.1, Jo-Avila M.J.1, Lu J.2 
1Institute of Biomedical Technologies, 2Department of Interdisciplinary Studies, AUT University, Auckland 
 

This investigation aims to assess arterial blockages using blood pressure waveforms obtained from in vivo 

animal experiments. The animal experiments are performed following appropriate ethical protocols on 
Wistar rats weighing between 250-350g. An arterial blockage is created surgically at the abdominal aorta of 
healthy animals to generate unhealthy conditions. Blood pressure is measured by a catheter (BD VialonTM 
Material) at the right femoral artery of the rat. This measurement is performed at the baseline (healthy 
condition) and for four different severities of arterial blockages at the abdominal aorta (unhealthy condition) 
for the same specimen. An in vitro measurement of the arterial diameter and wall thickness is also 
performed using microscopic techniques. These data are then implemented in a computational fluid dynamic 
and acoustical models to develop a new non-invasive method of assessing arterial blockages. The in vivo 
experiments show that any disturbance (decreasing the lumen diameter) to the shape of the arterial 
abdominal has a large impact on the blood pressure at farther locations. These lumen diameter changes are 
correlated to the blood pressure waveforms to establish a new factor to assess the development of early stage 
arterial blockage. 
 
1C.3 

PERSONALIZED ANEURYSM RUPTURE PREDICTION USING CFD MODELLING 

A.H. Embong1, A.M. Al-Jumaily1, A. Lowe2
 

1Institute of Biomedical Technologies, Auckland University of Technology, Auckland, 2Pulsecor Ltd, 
Auckland 
 
Abdominal Aortic Aneurysm (AAA) rupture is a patient-specific problem with evolving structures and 
ongoing growth. Currently, numerical tools have been employed to estimate rupture-potential based on 
different susceptible parameters. In this study, computational finite element analysis (FEA) is used in 
conjunction with computational fluid dynamics (CFD) and Fluid Structural Interaction (FSI) to provide an 
insight into the mechanics of aneurysm and predicts potential AAA rupture. Aneurysm data from a patient is 
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collected and parametrically classified, before it is modelled to correlate between different parts of the tissue 
and their mechanical properties under normal and aneurysm conditions. This will allow investigating the 
interrelation between the structure and function into the state of aneurysm at different snapshot time in 
response to mechanical loading. Using FEA and CFD techniques and cyclic loading pressure, the 
deformation and stress changes as well as velocity, pressure and wall shear stress distributions will be 
determined. This novel method allows calculation of circumferential ultimate strength spots, maximum 
strain deformation and elastic modulus on a continuous time basis for patient-specific aneurysm rupture 
predictor (P-SARP) model. The risk to failure portion is tested on different published constitutive models. 
Results from this study can be used to predict the potential risk of rupture through time-range based 
estimation by the current condition of the patient. This investigation provides an accurate stress distribution 
and material strength of the aneurysm wall through patient-specific rupture assessment. The results will 
enable clinician and researcher to predict the aneurysm with high rupture potential risk. 
 
1C.4 

DO LENGTH OSCILLATIONS DISTURB AIRWAY SMOOTH MUSCLE CROSS-BRIDGE 

CYCLING? 

Redey P.R, Al-Jumaily A.M, Mbikou P 
Institute of Biomedical Technologies, Auckland University of Technology, Auckland 
 
Excessive airway narrowing due to airway smooth muscle (ASM) hyperconstriction is a major symptom in 
many respiratory diseases. In vitro imposition of length oscillations similar to those produced by tidal 
breathing on contracted ASM have shown to reduce the active force. This is usually attributed to disruption 
of actomyosin cross-bridges, but this hypothesis is not confirmed yet. This research focuses on an in vitro 
investigation of the effect of mechanical oscillations on the active force of ASM and actin-myosin cross-
bridges. Pre-contracted bovine ASM was subjected to length oscillations at frequencies in the range of 10-
100 Hz superimposed on tidal breathing oscillations. Using an immunofluorescence technique, two specific 
antibodies against the phosphoserine19 myosin light chain and the α-smooth muscle actin were used to 
analyse the colocalization between these two filaments. The plug-in ‘colocalization threshold’ of ImageJ 
1.43m software from NIH Image was used to analyse the data. The results demonstrate that the active force 
in contracted ASM is reduced by both tidal and superimposed length oscillations for a relatively long term. 
It was also found that superimposed oscillations enhance the force reduction effect of the tidal oscillations, 
and that this reduction was frequency and time-dependent. Moreover, colocalization analysis indicates that 
tidal length oscillations cause the detachment of the actin-myosin connections and that this condition is 
sustained even after the cessation of the length oscillations.  
 
1C.5 

A FINITE ELEMENT MODEL OF THE NERVES OF THE FOOT 

Muhammad Zeeshan Ul Haque, Peng Du, Leo. K. Cheng, Marc. D. Jacobs 
Auckland Bioengineering Institute, University of Auckland, Auckland  
 
The afferent nerves of the human foot provide useful evidence in the assessment of different conditions such 
as diabetic neuropathy and non-healing ulcers of the foot. To our knowledge, there is no appropriate 
computational model of the nerves with which to evaluate such disorders. Therefore, in this study we 
describe the development of an anatomically-based finite element model of the various major nerves 
accompanied by a synthetic nerve geometry representing the epidermal somatosensory nerve networks of 
the human foot. Furthermore, we use the Hodgkin-Huxley electrophysiological nerve model to simulate 
afferent action potential propagation from the distal nerves of the foot. Results from our model show a 
realistic anatomical structure of the major nerves along with the smaller somatosensory nerves of the foot. 
The action potential signal propagates successfully from the most distal regions of the foot’s nerves toward 
the uppermost regions of the major nerves near the ankle. In future studies, this functional model of the 
somatosensory nerves of the foot will provide a useful platform for examining the structural and functional 
consequences of diabetic neuropathy and other conditions.  
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1C.6 

UNDERSTANDING UPPER AIRWAY COLLAPSE IN OBSTRUCTIVE SLEEP APNOEA 

PATIENTS USING CFD MODELLING 

Sherif Ashaat, Ahmed Al-Jumaily 
Institute of Biomedical Technologies, Auckland University of Technology, Auckland 
 
Obstructive sleep apnoea (OSA), a common upper airway (UA) respiratory system sleep disorder, is 
considered one of the most threatening diseases to the quality of life worldwide. OSA occurs due to 
obstruction in the UA region, and is characterized by repeated collapse and/or obstruction of the pharyngeal 
airway during sleep. The UA collapse occurs when the airway muscle forces are less than those generated 
from the airway negative pressures during respiration. The collapse may occur at the nasopharynx, 
oropharynx, or hypopharynx; but it is more likely to occur at the rear of the uvula (during expiration) and 
rear of the tongue (during inspiration). OSA can lead to hypertension, cardiovascular disease, stroke, low 
sexual drive in males, atherosclerosis, and increased rate of sudden death. For many years, the continuous 
positive airway pressure (CPAP) has been proven to be the golden and the first line treatment for patients 
with moderate to severe OSA, due to its non-invasive nature. One of the side effects of the CPAP is that 
stroke symptoms were recorded for cardiovascular disease patients, due to its high operating pressure. 
Computational fluid dynamics (CFD) has been used successfully for many years in modelling the UA 
respiratory system, as well as describing the flow parameters and characteristics. 3D computational models 
of the UA respiratory system for both a healthy subject and a patient with OSA will be constructed from the 
magnetic resonance images (MRI) using the Finite Element Method (using 3D ANSYS), to solve the 
governing equations accurately. The main objective of this research is to determine better ways of reducing 
the CPAP pressure without jeopardising patient’s treatment and comfort. 
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Session 2A: NZSE/Heart Theme 
 
2A.1 

CENTRAL AND PERIPHERAL CHANGES IN C-TYPE NATRIURETIC PEPTIDE (CNP) IN 

CONSCIOUS SHEEP: EVIDENCE OF DYNAMIC FLUCTUATIONS OF CNP IN 

CEREBROSPINAL FLUID (CSF) AND SUPPRESSION BY ACUTE SEDATION 

M O Wilson1, S Madhavan1, M Wellby1, M J Ridgway1, T C R Prickett2, G K Barrell1, E A Espiner2  
1Department of Agricultural Sciences, Lincoln University, Christchurch, 2Department of Medicine, 
University of Otago, Christchurch  
 
CNP is a neurotrophic peptide widely expressed throughout the brain and central nervous system. High 
concentrations of CNP are found in the diencephalon and limbic cortex, consistent with in vitro actions of 
the peptide in learning and memory. Concentrations of CNP are known to be increased in CSF but nothing is 
known concerning their dynamic variations, the effects of motor or sympathetic activation or changing 
cognition in vivo. Accordingly we have studied 1) day to day and diurnal patterns of CNP forms in plasma 
and CSF samples drawn from chronically catheterised adult sheep, 2) the response to motor and sympathetic 
excitation, and 3) the response to acute sedation. Compared with stable and unchanging CNP concentrations 
in plasma, CSF concentrations were elevated (3-5 fold) and more labile. Fluctuations were unrelated to 
environmental cues, and showed no diurnal pattern. CSF CNP was unaffected by magnetic stimulation nor 
by i.v. caffeine. In contrast, acute sedation significantly reduced CSF concentrations of CNP. Concentrations 
of the amino terminal product of proCNP (NTproCNP) in CSF greatly exceeded those of CNP (30-50 fold), 
were less labile and were lower in samples drawn from the cervical cistern than those drawn from the 
lumbar catheter. Collectively these findings suggest that the dynamic changes in CSF CNP are unrelated to 
motor or sympathetic activity but may be determined in part by activity within the mesolimbic system.  
 
2A.2 

B-TYPE NATRIURETIC PEPTIDE AT NON HYPOTENSIVE DOSES RAISES CARDIAC 

SYMPATHETIC NERVE ACTIVITY IN SHEEP  

Chris J. Charles, David L. Jardine, A. Mark Richards 
Christchurch Cardioendocrine Research Group, University of Otago, Christchurch 
 
The reported effects of atrial natriuretic peptide (ANP) on sympathetic nerve activity (SNA) are variable, 
dependent on concomitant haemodynamic actions and likely to be regionally differentiated. There are few 
reports of the effect of B-type natriuretic peptide (BNP) on SNA and none have measured cardiac SNA 
(CSNA) by direct microneurography. Accordingly, we measured the effects of low dose (2.4pmol/kg/min 
infused for 120 min) ANP and BNP on CSNA and haemodynamics in conscious sheep (n=8). Whilst there 
was a trend for arterial pressure and cardiac output to fall with both ANP and BNP changes were not 
significant compared with vehicle control. Heart rate rose in response to BNP (p=0.044), but not ANP, to be 
10-12 bpm above control levels. ANP had no significant effect on any CSNA parameters measured. By 
contrast, BNP induced a rise in CSNA burst frequency (~20 bursts/min higher than control, p=0.011) and 
burst area (~40% higher than control, p=0.013). However, BNP induced rises in burst incidence 
(bursts/100beats) and burst area/100 beats were not significant. In conclusion, BNP infused at doses below 
the threshold to induce significant hypotension increased CSNA burst frequency and burst area/min. This 
increase in CSNA is in large part secondary to an increase in heart rate as CSNA burst incidence and burst 
area/100 beats were not significantly increased. This study provides no evidence for inhibition of 
sympathetic traffic directed to the heart by either ANP or BNP.  
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2A.3 

TRANSVERSE TUBULE STRUCTURE IS RELATED TO CONTRACTILE FUNCTION IN 

HUMAN HEART FAILURE 

David Crossman1, Peter Ruygrok2, Alistair Young1, Christian Soeller1 and Mark Cannell3 
1University of Auckland, Auckland, New Zealand, 2Auckland City Hospital, Auckland, New Zealand, 
3University of Bristol, Bristol, United Kingdom 
 
The transverse tubules (t-tubules) of cardiac myocytes facilitate a rapid and synchronous contraction. Loss 
of t-tubule structure has been reported in several animal models of cardiac failure and also in human heart 
failure. The loss of t-tubule structure is thought to disrupt calcium induced calcium release and contribute to 
impaired cardiac contraction. We sought to determine if a relationship between contractile performance and 
t-tubule structure may contribute to human heart failure. To test this idea we exploited the regional 
heterogeneity in contractility found within the failing human heart. MRI analysis was performed on patients 
with non-ischemic dilated cardiomyopathy awaiting a cardiac transplant. Tagged MRI was used to locate 
regions of different fractional shortening (circumferential strain) within the same heart. A model of the 
diseased heart was then created using MRI images from which a sampling map was created and used to 
sample tissue regions from the patient’s heart (at transplantation). Using this methodology we were able 
obtain 14 tissue samples from 5 diseased hearts with corresponding contractility data ranging from poor 
(%Sc 2) to near normal function (%Sc 15). Tissue sections from these regions were labelled with fluorescent 
wheat germ agglutinin (WGA) and imaged using confocal microscopy. Fourier analysis of WGA labelled t-
tubule images was used to assess t-tubule integrity of the cardiac myocytes using a modification of an 
established technique. Briefly, the height of the peak in the power spectrum corresponding to sarcomere 
spacing of t-tubules provided a metric of integrity (TT power). The mean TT power showed a strong 
positive relationship with fractional shortening data (R2=0.61 p<0.001) suggesting that loss of t-tubule 
structure plays a role in reduced contractile function in human heart failure.  
 
2A.4 

CARDIAC ELECTROGRAPHIC AND MORPHOLOGICAL CHANGES FOLLOWING SEIZURE: 

THERAPEUTIC EFFECTS OF CLONIDINE AND ATENOLOL 

Read, MI, Andreianova, AA, Harrison, JC, Kerr DS, Sammut, IA 
Department of Pharmacology and Toxicology, University of Otago, Dunedin 

Status epilepticus has been increasingly associated with cardiac injury in both clinical and animal studies. 
The current study examined interictal ECG activity up to 48 hours following kainic acid (KA) seizure 
induction. It was hypothesised that clonidine, a central presynaptic α2 agonist and atenolol, a peripheral β2 
antagonist, could attenuate this pathology. Sprague-Dawley rats (male, 300-350g) were implanted with ECG 
and ECoG electrodes to allow simultaneous telemetric recordings of cardiac and CNS cortical responses 
during and after seizures. Animals were randomised into saline controls, and saline vehicle-pretreated, 
clonidine-pretreated and atenolol-pretreated KA groups. Maximal ECoG activity and behavioural seizure 
scores were observed 60-90 minutes post-KA. Clonidine and atenolol pretreatment attenuated seizure 
activity and increased the latency to onset of seizure behaviour. Bradycardia, with decreased P wave 
amplitude coinciding with low level seizure activity, was observed within the immediate period following 
KA administration. Heart rate decreased maximally by 27.6 ± 5.9% in the saline-KA group. As high level 
seizure behaviours and ECoG spiking progressively increased, tachycardia developed, with a maximum 
heart rate increase of 33.1 ± 7.4 % coinciding with QTc prolongation and T wave elevation over the 
remainder of the 3 hour recording period. Clonidine and atenolol attenuated KA-induced changes in heart 
rate, QTc interval and P wave amplitude observed during both bradycardic and tachycardic phases in saline-
pretreated KA animals. Histological examination revealed hypercontraction band necrosis, inflammatory 
cell infiltration, and oedema at 48 hours post-KA. In contrast, sections taken from clonidine-treated animals 
showed improved tissue integrity and structure relative to the saline-KA group. These results demonstrate 
that KA-induced seizures are associated with altered ECG activity and cardiac pathology. We suggest that 
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the modulation of sympathetic activity by clonidine and atenolol in status epilepticus provides a promising 
therapeutic approach to seizure-induced cardiomyopathy. 
 
2A.5 

CONTRIBUTION OF MYELINATED (A-FIBRE) AND UNMYELINATED (C-FIBRE) 

BARORECEPTORS TO THE REGULATION OF ARTERIAL PRESSURE  

Michael Turner, Toru Kawada and Masaru Sugimachi 
Department of Cardiovascular Dynamics, National Cerebral and Cardiovascular Center - Research Institute, 
Osaka, Japan 
 
Recent clinical trials have shown that electrical stimulation of arterial baroreceptors can result in a sustained 
reduction in arterial pressure in patients with resistant hypertension. The aim of this study was to identify the 
contribution of myelinated (A-fibre) and unmyelinated (C-fibre) baroreceptor central pathways to the 
baroreflex control of sympathetic nerve activity and arterial pressure using electrical stimulation of the aortic 
depressor nerve in anaesthetised Sprague-Dawley rats (n=6). Two binary white noise (500 ms switching 
interval) stimulation protocols were used to activate reflex responses from either A- (50–100 Hz and 20V) or 
C-fibre (0–10 Hz and 20V) baroreceptors. To estimate the central arc transfer functions of A- (HA-FIBRE) and 
C-fibre (HC-FIBRE) baroreceptors we performed a fast Fourier transform on both the input and output 
(splanchnic sympathetic nerve activity). The gain of both HA-FIBRE and HC-FIBRE displayed derivative 
characteristics. The slope of the gain between 0.1 and 1 Hz was higher for HA-FIBRE compared with HC-FIBRE 
(16.32±3.58 vs. 7.92±3.11 dB/decade, p<0.001). Coherence at 1 Hz was not significantly different between 
HC-FIBRE and HA-FIBRE (0.76±0.10 and 0.71±0.10, p=0.56, respectively). In contrast, coherence at 0.01 Hz 

was higher in HC-FIBRE (0.76±0.07 and 0.28±0.24, p=0.03). After the application of resiniferatoxin, a blocker 
of C-fibre activity, gain and coherence of HC-FIBRE were reduced at all frequencies between 0.01 and 1 Hz. 
Conversely, gain and coherence of HA-FIBRE were unaffected by resiniferatoxin. Taken together, these 
observations indicate that A-fibre baroreceptors contribute to high frequency arterial pressure regulation and 
C-fibre baroreceptors are involved in both high and low frequency arterial pressure regulation. These data 
also suggest that a sustained reduction in arterial pressure from electrical stimulation of arterial 
baroreceptors is likely mediated through C-fibre baroreceptors. 
 
2A.6 

MECHANOSENSING AND STRESS-RELATED GENE EXPRESSION IN SKELETAL MUSCLE 

AFTER HIGH-INTENSITY POWER RESISTANCE EXERCISE AND FEEDING IN ATHLETIC 

MEN 

Stefan G Wette1, Mattias Soop2, Nigel P Birch3, Heather K Smith1  
1Department of Sport and Exercise Science, 2Department of Surgery, 3School of Biological Sciences, 
University of Auckland, Auckland 
 
Power resistance exercise, characterized by high-intensity (load and velocity) dynamic muscular 
contractions, is practiced by athletes to enhance sport performance through improved muscle function. To 
investigate the remodelling processes that underly improved muscle function, the response of 
mechanosensing and stress-associated genes were determined in healthy, athletic men following power 
resistance exercise, with feeding during recovery. Percutaneous needle biopsy samples were obtained from the 
vastus lateralis muscle of resistance-trained males (n = 7; age: 25 ± 5 yr; weight: 82.3 ± 6.3 kg; body fat %: 
14.7 ± 3.8) on 3 occasions within a 6 wk period. On each occasion, after an overnight fast, participants were fed 
(CHO 54.6, FAT 26.4, PRO 19.0; % total kJ) and rested for 90 min. They then completed a 90 min session of 
power resistance exercise with, or without feeding (CHO 54.6, FAT 26.4, PRO 19.0; % total kJ) directly 
afterwards, or rested for a further 90 min, without feeding. The exercise consisted of ~1000 intermittent 
muscular contractions at high (70-96%) intensity, and was expected to induce high mechanical and 
metabolic stress. Muscle samples were obtained 3 h after the completion of the 90 min exercise/rest session. 
Total mRNA was extracted from 20-30 mg muscle and mRNA levels quantified using real-time quantitative 
PCR (TaqMan® Gene Expression Assays). After exercise, mRNA levels increased for, CARP/Ankrd1 (~29-



34 
 
 

fold) and MLP/CSRP3 (~2.4-fold), titin-associated mechanosensing genes associated with muscle contraction, 
structure and function. Transcript levels of the cellular stress-associated genes HSP27 and HSP70 also increased 
after the exercise (~2.3 to ~3.9-fold), whereas levels of MuRF-1 mRNA, a titin-associated E3 ubiquitin ligase 
gene associated with protein degradation through the ubiquitin proteosome system, was unchanged (~1.4-fold). 
There was no effect of a post-exercise meal on any of the genes investigated. The upregulation of genes 
involved in mechanosensing and cellular stress pathways in skeletal muscle following power resistance 
exercise in well-trained men may contribute to the positive adaptation to high-stress exercise in healthy 
muscle. 
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Session 2B: ASCEPT Presidential Address Session 
 
2B.1 

ASSESSMENT OF IDENTIFIABILITY OF PHARMACOKINETIC MODELS 

V Shivva, J Korell, IG Tucker, SB Duffull 
School of Pharmacy, University of Otago, Dunedin 
 
Pharmacokinetic (PK) models are used to describe the time course of drug concentration in the body. 
Identifiability of these models is a fundamental prerequisite for the success of a PK study. In a classical one 
compartment PK model, the fraction of the dose absorbed (F) cannot be determined from an oral PK study 
alone. Similarly, the absorption and elimination rate constants (‘ka’ and ‘k’ respectively) cannot be 
determined uniquely due to flip-flop kinetics. Both of these findings are consequences of structural 
identifiability (SI) issues associated with the underlying mathematical model. In addition to this some 
parameters cannot be estimated if the data gained from the PK study is not sufficiently informative, for 
instance ka cannot be determined precisely from an oral PK study when the absorption phase is rapid and no 
samples are collected during this phase. These latter problems relate to deterministic identifiability (DI) 
which is a consequence of the study design. For simple models SI and DI are usually intuitive. The issue of 
identifiability becomes pertinent when one attempts to fit more complex PK models leading to imprecise 
parameter estimation. Identifiability issues can sometimes be overcome by performing additional studies, by 
altering the model or design of a study. However, this is not always possible in practice. Because of this, it is 
important to assess the identifiability of a proposed model prior to planning and conducting a clinical PK 
study. Software that can be used to assess SI are not widely available and used rarely and no specific 
software is available to study DI. In the current study, we explore the option of studying SI & DI using an 
approach based on the theory of design of experiments (DoE). Early results using basic PK models with 
known identifiability reveal that this approach can be used to study SI & DI. Though this method could not 
identify flip-flop kinetics, it could assess that F cannot be determined from an oral study alone as it is 
structurally unidentifiable. This method can also assess the issues that relate to DI. This will be taken further 
to study and assess the identifiability of a complex model that describes the PK of methotrexate and its 
polyglutamate metabolites in red blood cells. 
 
2B.2 

A CELL BODY SIZE-BASED METHOD FOR DETERMINING PLATINUM ANTICANCER 

DRUG-INDUCED PERIPHERAL NEUROTOXICITY IN CULTURED RAT DORSAL ROOT 

GANGLION NEURONS 

Fang Yan, Johnson J Liu, Mark J Mckeage 
Department of Pharmacology and Clinical Pharmacology, School of Medical Sciences, Faculty of Medical 
and Health Sciences, University of Auckland, Auckland  
 
Platinum drug-induced peripheral neurotoxicity has been associated with abnormal atrophy of sensory 
neurons in dorsal root ganglia (DRG) in patients and rodent models, but its mechanism remains to be 
understood. This study aimed to develop an imaging-based method for measuring platinum drug-induced 
size reduction in cultured rat DRG neurons. Neurons were clearly identified by the presence of phase-bright 
spherical cell body with a birefringent outline under phase contrast microscope. Serial images of live 
neurons were taken non-invasively at pre-determined time points for measurement of cross-sectional area 
using a Nikon NIS-Elements programme. Neuronal identity was confirmed by specific immunostaining with 
a primary anti-neurofilament heavy subunit antibody. During a 48 h-exposure to 30 µM oxaliplatin, the 
number of neurons with size larger than the median of control was reduced significantly at 8, 24 and 48 h by 
35%, 69% and 78%, respectively. The reduction of cell size did not recover for up to 288 h after removal of 
oxaliplatin at the end of 48 h exposure. Additionally, the reduction of neuronal cell body size was 
concentration-dependent during the 48 h-exposure to oxaliplatin at concentrations of 0.3, 1, 3, 10 and 30 
µM. By use of this method, we showed that the ranking of neurotoxicity of causing neuronal shrinkage was 



36 
 
 

cisplatin ≥ oxaliplatin > carboplatin. We further tested the effects of sodium thiosulfate and some ion 
channel blockers on oxaliplatin-induced neuronal size reduction. In conclusion, we have established a 
sensitive and reliable neuronal cell body size-based in vitro method for quantifying neurotoxicity of 
platinum drugs at pharmacologically relevant concentrations. 
 
2B.3: ASCEPT PRESIDENTIAL ADDRESS 

 

THE CHALLENGES FOR PHARMACOLOGY IN AN AGEING WORLD 

David Le Couteur,  
ANZAC Research Institute, Concord Hospital, University of Sydney, Australia 
 
The pharmacological treatment and prevention of individual diseases have contributed to the increasing 
proportion of adults who reach old age. Now old age is the major risk factor for disease and disability, and 
consequently older people are the main recipients of medicines. We are faced with the challenge of 
managing large numbers of elderly people with multiple comorbidities and shorter remaining life 
expectancy where the disease-based approach to treatment seems to have diminishing returns and increases 
the risk of iatrogenic disease. Polypharmacy and high risk prescribing increase the risk of death, 
hospitalization, institutionalization, frailty and falls, yet evidence for the benefits of such prescribing 
remains limited and strategies to improve prescribing in older people have not been very successful. An 
alternative approach is to target the ageing process in the hope that by delaying ageing it will be possible to 
delay a range of age-related diseases and increase healthspan with a single intervention. Popular strategies 
such as antioxidants and hormones are ineffective and probably reduce life expectancy. On the other hand, 
science has shown that ageing is malleable and can be influenced by manipulating genes and diet. Caloric 
restriction increases lifespan and delays age-related diseases but this effect seems to be mediated by 
reducing protein intake. Identification of the pathways that mediate the effects of caloric restriction such as 
the sirtuin and mTOR pathways have led to the discovery that drugs that act on these proteins – resveratrol 
and rapamycin – can delay ageing in a variety of animal models. Our recently completed study of the effects 
of macronutrients on ageing in mice indicate that the mTOR pathway and branched chain amino acids might 
be fruitful targets for developing medicines that delay ageing by mimicking the beneficial effects of low 
protein-high carbohydrate diet on ageing.   
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Session 2C: Neurophysiology 
 
2C.1 

VISUALIZING THE LENS CIRCULATION SYSTEM WITH MRI: IMPLICATIONS FOR THE 

OPTICAL PROPERTIES OF THE LENS 

Paul Donaldson1, Kerry Walker1, Beau P. Pontre2, Ehsan Vaghefi2 
1Department of Optometry and Vision Science and School of Medical Science, National Eye Centre, 
University of Auckland, Auckland, 2Centre for Advanced MRI, University of Auckland, Auckland 
 
It has been proposed that circulating ionic currents generate fluid fluxes in the lens that convect nutrients 
into the center of the lens faster than would occur via passive diffusion alone. In an effort to visualize these 
water fluxes we have utilized a variety of Magnetic Resonance Imaging (MRI) techniques to measure total 
water content, the water/protein concentration ratio, diffusivity and the directionality of water fluxes in 
different regions of the bovine lens. Such previous studies have shown that a water/protein concentration 
gradient exists in the ocular lens. Because this concentration is higher in the core relative to the lens 
periphery, a gradient in refractive index is established that improves the optical quality of the lens by 
correcting for the inherent spherical aberration. To investigate how this water/protein concentration profile is 
maintained, bovine lenses were incubated in a variety of different solutions and changes in water content 
monitored using proton density weighted (PD-weighted) imaging in the absence and presence of heavy 
water (D2O) for up to 4 hours. Lenses incubated in Artificial Aqueous Humor (AAH) maintained the steady 
state water gradient, but incubating lenses in high extracellular potassium (KCl-AAH) to depolarize the lens 
potential, or low temperature (Low T-AAH) to inhibit active transport, caused a collapse of the gradient due 
to a rise in water content in the core of the lens. To visualize water fluxes, lenses were incubated in D2O 
which acts as a contrast agent. Incubation in KCl-AAH and Low T-AAH dramatically slowed the movement 
of D2O into the core, but did not affect the movement of D2O into the outer cortex. D2O seemed to 
preferentially enter the lens cortex at the anterior and posterior poles before moving circumferentially 
towards the equatorial regions. This directionality of D2O influx into the lens cortex was abolished by 
incubating lenses in high KCl-AAH or Low T-AAH, and resulted in homogenous influx of D2O into the 
outer cortex. T2 imaging was also performed to extract 3D maps of the water/protein concentration gradient 
that could be converted into refractive index gradients to allow assessment of how perturbations to 
circulating water fluxes affect the ability of the lens to focus an image. Taken together our results show that 
the water/protein concentration ratio is actively maintained in the core of the lens, that water fluxes 
preferentially enter the lens at the poles and disruption of the underlying physiology that drives these fluxes 
compromises the optical properties of the lens. 
 
2C.2 

THE DENDRON: A LONG-RANGE NEURONAL PROJECTION WITH SHARED DENDRITIC 

AND AXONAL FUNCTION 

Karl Iremonger, Michel Herde, Stephanie Constantin, Allan Herbison 
Centre for Neuroendocrinology, Department of Physiology, University of Otago, Dunedin 
 
Gonadotropin-releasing hormone (GnRH) neurons project to the median eminence where they release GnRH 
peptide in a pulsatile manner to control the reproductive axis. GnRH neurons have long, thin dendrites, 
many of which project in the direction of the median eminence. Remarkably, the origin of the axon in this 
neuronal population has not been determined. This has led us to hypothesize that the GnRH neuron dendrite 
is the primary projection structure of these cells. Here we used immunohistochemistry and electrophysiology 
to determine the identity and function of the GnRH neuron projection to the median eminence. Patch clamp 
recordings were obtained from GnRH-GFP neurons from adult male mice. Recordings were performed in a 
horizontal brain slice that maintained the cell bodies and projections of GnRH neurons to the median 
eminence. Complete reconstructions of biocytin filled GnRH neurons revealed that the dendrites of these 
neurons projected to the median eminence. After travelling for millimeter distances, these dendrites then 



38 
 
 

ramified into multiple branched arbors with neurosecretory terminals within the median eminence. VAMP2 
staining and subsequent morphological analysis showed that these dendrites receive putative synaptic inputs 
along their entire length. Simultaneous electrical recordings from GnRH neuron soma and dendrites 
confirmed that the dendrites conduct spikes into the median eminence. In addition, the neurotransmitters 
glutamate, GABA and kisspeptin were able to induce depolarizations or spiking when locally puff applied to 
the dendritic projection. Together, these data suggest that GnRH neurons send a projection to the median 
eminence that functions both as a dendrite and axon. We have termed this projection the “dendron”. This 
morphology allows these neurons to receive and integrate synaptic information along their entire output 
projection. 
 
2C.3 

EXTRASYNAPTIC NMDA RECEPTORS MODULATE THE ACTIVITY OF SUPRAOPTIC 

NUCLEUS NEURONS DURING DEHYDRATION 

Natalie Joe, Victoria Scott, Colin H. Brown 

Centre for Neuroendocrinology and Department of Physiology, University of Otago, Dunedin 
 
Magnocellular neurosecretory cells (MNCs) of the supraoptic nucleus (SON) project their axons to the 
posterior pituitary gland where they release the hormones, vasopressin and oxytocin, into the periphery. 
These hormones control plasma osmolality by regulating water and sodium levels; vasopressin inhibits 
diuresis (promotes water reabsorption) and oxytocin promotes sodium excretion (natriuresis) to maintain 
plasma osmolality within the physiological range. Hormone release into the periphery is proportionate to 
SON MNC action potential (spike) firing rate. N-methyl-D-aspartate receptors (NMDARs) are ionotropic 
glutamatergic receptors that depolarise the membrane to increase the probability of action potential firing. 
Extrasynaptic NMDARs (eNMDARs) differ from those located at the synapse; when activated by ambient 
extracellular glutamate, eNMDARs mediate a tonic (persistent) depolarisation. In vivo electrophysiology 
experiments were conducted on urethane-anaesthetised female Sprague-Dawley rats to investigate the 
impact of tonic eNMDAR activation in the SON. Extracellular single-unit recordings were made from 
MNCs in the SON from rats that were euhydrated (free access to water) or dehydrated (48 hours of water 
deprivation) to increase plasma osmolality; as expected the spontaneous firing rate of MNCs was higher in 
dehydrated rats (7.3 ± 0.6 spikes.s-1; n = 30) than in euhydrated rats (4.8 ± 0.3 spikes.s-1; P < 0.0001; n = 
62). Memantine, a drug that preferentially blocks eNMDARs, was administered locally into the SON by 
microdialysis. The effects of memantine were dependent on the hydration status of the rat (P < 0.05 two-way 
repeated measures ANOVA); memantine (1 mM) decreased the firing rate of SON MNCs in dehydrated rats 
(by 2.6 ± 0.08 spikes.s-1; P < 0.05; n = 9; Bonferroni post-hoc test) but had no effect on MNCs in euhydrated 
rats (-0.4 ± 0.04 spikes.s-1; P > 0.05; n = 7; Bonferroni post-hoc test). This suggests that SON MNC 
eNMDARs are not activated (or present) under basal conditions but contribute to the increased firing rate of 
SON MNCs during dehydration.  
 
2C.4 

REGULATION OF THE OXYTOCIN SYSTEM BY KISSPEPTIN 

Victoria Scott, Alexander J. Seymour, Rebecca E. Campbell, Colin H. Brown 
Department of Physiology and Centre for Neuroendocrinology, University of Otago, Dunedin 
 
Oxytocin is synthesised by hypothalamic supraoptic nucleus (SON) and paraventricular nucleus neurons and 
is released from the posterior pituitary gland into the circulation. Oxytocin is best known for its role in 
parturition and lactation: it stimulates uterine contractions during birth and is essential for milk ejection 
during suckling. Kisspeptin was discovered in 2001 and is critical for fertility, a function mediated by 
kisspeptin neurons that directly activate gonadotrophin releasing-hormone neurons in the brain. In addition 
to this central action, kisspeptin might also play a role in various reproductive functions via stimulation of 
oxytocin secretion. Oxytocin secretion depends on action potentials initiated at the cell body and we have 
previously shown that the firing rate of oxytocin neurons in virgin rats increases following IV injection of 
kisspeptin-10. Here, we show that ICV kisspeptin-10 transiently excites oxytocin neurons in the SON of 
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pregnant rats and lactating rats. In addition, using an antibody specifically directed against kisspeptin-10, we 
investigated the distribution of kisspeptin neuron fibres in the SON of the female rat brain throughout 
pregnancy. Our results illustrate that the projection of kisspeptin neurons to the SON changes over the 
course of pregnancy, and in late pregnancy we see significantly greater kisspeptin fibre density both within 
and surrounding the SON, when compared to the non-pregnant rats. Taken together, our electrophysiology 
and immunohistochemistry results indicate that central kisspeptin excitation of oxytocin neurons emerges 
during pregnancy, which might be as a result of an increase in projections from kisspeptin neurons. This 
suggests that kisspeptin might regulate the oxytocin system for birth and lactation.
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Session 3A: NZSE Special Lecture/Skeletal Muscle 
 
3A.1 NZSE SPECIAL LECTURE 

 

SIGNAL PEPTIDES: TIME TO LEAVE THE ER BEHIND? 

Chris J. Pemberton 
Christchurch Heart Institute, Department of Medicine, University of Otago, Christchurch 
 
Signal peptides (SP) are discrete regions in a preproprotein sequence that are usually found at the amino 
terminal end of the sequence. They range in length from 15-60 amino acids and contain a positively charged 
n-region, a heavily hydrophobic core region and neutral, polar c-region. SP play a key role in directing 
nascent, freshly translated preproproteins towards the lumen of the endoplasmic reticulum (ER) and the 
appropriate end destination (ie. the secretory pathway or internally within the cell). Once they have 
performed this function, SP are cleaved from the preproprotein and generally thought to be proteolytically 
destroyed or recycled. Recent research from our group has suggested that this may not necessarily be the 
case, and that SP themselves are secreted from cells into the circulation. This talk will present data from our 
group covering our research on SP as biomarkers and circulating factors. It will cover the biochemical 
identification of several SP from human blood, the immunoassay based measurement of 6 different SP from 
3 different peptide classes and their potential application as diagnostic and prognostic biomarkers in 
cardiovascular and endocrine disease as well as a tool for detection of illicit doping in competitive sport.  
 
3A.2 

GROWTH AND DIFFERENTIATION FACTOR-11 IS DEVELOPMENTALLY REGULATED IN 

SKELETAL MUSCLE AND INHIBITS MYOBLAST DIFFERENTIATION 

Ferenc Jeanplong, Shelley J. Falconer, Mark Thomas, Kenneth G. Matthews, Jenny M. Oldham and 
Christopher D. McMahon 
AgResearch Ltd, Ruakura Research Centre, Hamilton 
 
Growth and differentiation factor-11 (GDF-11) is a secreted protein that is closely related to myostatin, a 
known inhibitor of skeletal muscle development. The role of GDF-11 in regulating skeletal muscle growth 
remains unclear and the pattern of expression during post-natal growth has not been reported. Therefore, we 
sought to determine the pattern of expression during post-natal growth and the effect of GDF-11 on 
myoblast proliferation and differentiation. We collected gastrocnemius muscles from male and female mice 
at 2, 3, 4, 6, 12, 20 and 32 weeks of age (n=6 per sex and age). In addition, gastrocnemius muscles were 
collected from male wild-type and myostatin knockout mice at 4, 6, 12 and 20 weeks of age (n=6 per age 
and genotype). RNA was extracted and reverse transcribed. Northern analysis identified an expected 4.4 kb 
mRNA transcript for GDF-11 in gastrocnemius muscles of mice. The concentration of GDF-11 mRNA, as 
determined by quantitative PCR, was increased in gastrocnemius muscles from 2 to 6 weeks - a period of 
rapid postnatal muscle growth - and remained higher in male than female mice from 4 to 20 weeks of age 
(P<0.05). Interestingly, the mRNA concentration of GDF-11 and its cognate receptors (ActRIIA, ActIIB and 
Alk5) were increased in gastrocnemius muscles of myostatin knockout compared to wild-type mice 
(P<0.05), which may suggest a compensatory mechanism for the lack of myostatin. In support, recombinant 
GDF-11 inhibited differentiation of C2C12 murine myoblasts and those isolated from myostatin knockout and 
wild-type mice (P<0.05). Inhibited differentiation of C2C12 myoblasts was associated with decreased mRNA 
expression of early and late molecular markers of differentiation (MyoD, myogenin, IGF-II, desmin and 
MyHC, P<0.05). Our results suggest that GDF-11 regulates growth of skeletal muscles by inhibiting 
myoblast differentiation in an autocrine/paracrine manner and, perhaps, also plays a role in regulating 
sexually dimorphic growth. 
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3A.3 

OVEREXPRESSION OF IGF-1 STIMULATES GREATER MUSCLE DEVELOPMENT IN THE 

ABSENCE OF MYOSTATIN, BUT REDUCES LIFESPAN 

Alex Hennebry1, Trevor Watson1, Tea Shavlakadze2, Miranda D Grounds2, Philip Sheard3, Marta Fiorotto4, 
Christopher D McMahon1  
1AgResearch Ltd, Hamilton, 2University of Western Australia, Crawley, WA, 3Otago University, Dunedin, 
4Baylor College of Medicine, Houston, TX, USA 
 
Two proteins are crucial for the development of skeletal muscle; insulin-like growth factor-1 (IGF-1) 
stimulates, while myostatin inhibits muscle growth. IGF-1 mRNA is reduced in muscles of myostatin null 
(Mstn-/-) mice. Therefore, greater growth of muscle may occur if local concentrations of IGF-1 were 
increased. In addition, IGF-1 is known to reduce lifespan, while myostatin’s effect on lifespan is unclear. To 
determine the individual and combined effects on growth and lifespan, we crossed Mstn-/- mice with those 
over-expressing IGF-1 (Class 2 IGF-1 Ea isoform) driven by a myosin light chain promoter in skeletal 
muscle (IGF-1+). Six genotypes of mice were generated: wild-type, Mstn+/-, Mstn-/-, IGF-1+, Mstn+/- IGF-1+ 
and Mstn-/- IGF-1+. IGF-1 mRNA was increased ~130 fold in muscles of mice carrying the IGF-1+ transgene 
and, in these mice, the mass of the Q. femoris muscles was increased by 18%, 56% and 194% in IGF+, 
Mstn+/- IGF-1+ and Mstn-/- IGF-1+ mice, respectively, compared with wild type controls (P<0.001). The 
absence of myostatin increased the number of myofibres in the T. anterior (P<0.001), while IGF-1 increased 
their size (P<0.001). The abundance of type 2B fibres progressively increased in the Gastrocnemius with 
loss of myostatin and over-expression of IGF-1 (P<0.001) which could be attributed to an increase in the 
abundance (effect of myostatin, P<0.001) and phosphorylation (effect of IGF-1, P<0.001) of the signaling 
intermediate Akt. Grip strength was not altered. The lifespan of a second cohort of the same six genotypes 
was recorded. IGF-1 reduced lifespan by 12% (P<0.05), while a reduction of myostatin had no effect. We 
conclude that IGF-1 and absence of myostatin stimulate greater growth of muscle mass than either factor 
alone and promote a fast-twitch muscle phenotype without increasing strength. Furthermore, overexpression 
of IGF-1 in skeletal muscle reduces lifespan via a mechanism that is not yet clear. 
 

3A.4 

RNASE5 INDUCES MYOCYTE DIFFERENTIATION AND MUSCLE GROWTH 

Jeremy Cottrell1, Matthew McDonagh1, Angus Tester1, Matthew Knight1, Andrew Brown3, Jianghui Wang1, 
Miranda Grounds2, Peter Hobman3, Benjamin G Cocks1,4 

1Department of Primary Industries Victoria, Melbourne. 2School of Anatomy, Physiology and Human 
Biology, Perth, Western Australia, 3MG Nutritionals, Murray Goulburn Limited, Cobram, 
4La Trobe University, Bundoora, Victoria 3083, Australia 
 
RNase5, also known as angiogenin, is a ribonuclease known to regulate capillary formation, neuron survival 
and epithelial cell growth. RNase5 directly stimulates ribosomal RNA synthesis in the nucleolus and 
regulates cell stress responses in the cytoplasm. Functional mutations in RNase5 expression are a 
susceptibility factor in the development of amyotrophic lateral sclerosis (ALS), which results in nerve 
degeneration and muscular atrophy. Here we show that RNase5 directly stimulates skeletal muscle cell 
proliferation and differentiation in vitro. We tested the influence of the recombinant and biologically active 
bovine milk derived RNase5 on C2C12 myoblast proliferation and myotube formation and growth. For 
myoblast proliferation studies recombinant human and recombinant bovine RNase5 increased proliferation 
by ~40%, and 20% respectively. Myotube size, as quantified by increased creatine kinase activity (CK) was 
increased by ~60% with recombinant human RNase5, supporting a novel role for RNase5 in stimulating 
muscle hypertrophy. Milk is a source of nutrients, immune factors and bioactive proteins for the newborn 
and is an abundant source of RNase5. When milk derived RNase5 fractions were added to proliferating and 
differentiating C2C12 cells, proliferation increased by 30-40% and CK activity by ~60%. When RNase5 
enriched from milk was added to mouse chow, for 2 or 4 months in sedentary mice, increases in quadriceps 
weights of ~15% were observed. In exercising mice supplemented for 2 months, RNase5 diets increased 
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quadriceps weights by up to 55 % and grip strength by up to 20%. Collectively these data demonstrate a 
novel role of RNase5 in stimulating skeletal muscle hypertrophy and that RNase5 may be an important 
mediator of the hypertrophic effects of whey protein.  
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Session 3B: ASCEPT Free Communications I 
 
3B.1 

ECONOMISING ON BUSULPHAN SAMPLES FOR CONCENTRATION MONITORING 

DURING INTRAVENOUS THERAPY  

Begg EJ1,2
, Chin PKL1,2, Allen K2, Buffery P1 

1Dept of Clinical Pharmacology, Christchurch Hospital, Christchurch, 2University of Otago, Christchurch 
 
Background: Busulphan is used to ablate the bone marrow for stem cell transplantation. It works by 
alkylating DNA, thereby interfering with cell replication. The use of busulphan involves plasma 
concentration monitoring, with a target AUC24h of 3600 to 5600 µM.min (Booth 2007), to reduce the risk of 
both transplantation failure (AUC below target) and busulphan toxicity e.g. veno-occlusive disease (AUC 
above target). Currently, in New Zealand, this involves plasma sampling at a minimum of four time points 
during a dosing interval, from which an AUC is estimated. A reduction in the number of samples taken 
would minimise patient inconvenience and optimise the use of health resources. Aim: To determine if the 
use of fewer plasma samples per dosing interval can successfully predict busulphan AUC24h after IV 
administration. Methods: Christchurch Hospital maintains a database of patients in New Zealand who have 
had plasma monitoring of busulphan. Patients from this database were included in this study if they had: IV 
dosing and plasma concentrations taken at 0, 0.5, 2 and 6 h following the end of the 2-hour busulphan 
infusion. For each patient, only the concentrations from the first dosing interval were included in this study. 
Two main methods were used to estimate AUC24h, including a logarithmic-trapezoidal method using 
Microsoft Excel 2010 and a Bayesian method using TCIWorks 1.0-RC1. For each method the gold standard 
AUC24h was based on all four time points. AUCs for various combinations of fewer time points were 
estimated and compared with the respective gold standard AUCs. Comparisons were made using Bland-
Altman analyses and root mean squared prediction error (RMSE). Results: Twenty-eight patients were 
included, with a median age of 15 years (range 8 months to 55 years) and median weight 49 kg (6 to 122 
kg). The median (IQ range) gold standard AUC24h values were 3102 µM.min (400 to 7067 µM.min) and 
3058 µM.min (455 to 6564 µM.min) for the log-trapezoidal and Bayesian methods, respectively. For both 
the log-trapezoidal and Bayesian methods, 3-point sampling at 0.5, 2, and 6h, or 2-point sampling at 0.5 and 
6 h post-infusion were associated with the smaller mean bias, limits of agreement and RMSE than other 
combinations. Conclusions: Busulphan plasma concentration sampling at two time points, 0.5 and 6 h post-
infusion, enables AUC24h estimation that is accurate and precise, as well as economical. 
References: Booth BP et al. J Clin Pharmacol 2007; 47: 101-11 
 
3B.2 

GENTAMICIN DOSING – MUSINGS FROM THE HIGHER END 

Buffery P, Chin PKL, Begg EJ 
Dept of Clinical Pharmacology, Christchurch Hospital and University of Otago, Christchurch 
 
Introduction: Adult dosing regimens for gentamicin are based on extended-interval (usually once daily) 
dosing (EID), with pharmacokinetic dose adjustment to achieve a target Cmax >10mg/L, Cmin24h <0.5mg/L 
and AUC24h 70-100mg/L.h. The TCIWorks Bayesian drug modelling program is used locally to guide 
dosing using gentamicin concentrations after the initial dose. The Australian Therapeutic Guidelines limit 
doses of gentamicin to a maximum of 640 mg/day, while in Christchurch there is no such limitation. Aims: 
To examine the TCIWorks database of patients treated with gentamicin from January 2011 to June 2012 to: 
assess the range of doses delivered; compare the creatinine clearance and gentamicin concentrations of 
patients given >640mg vs. ≤640mg/day at the end of the course; and estimate how a cap of 640mg affects 
gentamicin concentrations. Methods: Data were extracted from the database for all patients treated with 
gentamicin, and included patient demographics, gentamicin doses and associated Cmax, Cmin24h and 
AUC24h For doses >640mg/day, the estimated AUC24h, Cmax and Cmin24h were adjusted proportionally to 
assess the effect of capping at 640mg. Results: Data from 283 gentamicin courses were available. Overall, 
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doses ranged from 120-1180mg/daily. The median (interquartile range, IQR) dose for the first dose of 
gentamicin (n=283), was 350mg (292 to 400mg), and 480mg (360 to 640mg) for the last dose recorded 
(n=173) for each course. Out of 173 with last doses recorded, 130 (75%) and 43 (25%) were ≤ and 
>640mg/day, respectively. The median creatinine clearances of those given ≤ and >640mg/day were 
77mL/min and 122mL/min, respectively (P<0.0001). Of those given ≤640mg/day, the median (IQR) 
AUC24h, Cmax, Cmin24h were 84 (72-90.5mg/L.h), 17.5 (14.25-22.4mg/L) and 0.06 (0.01-0.14mg/L), 
respectively. Of those given >640mg/day, the median (IQR) AUC24h, Cmax, Cmin24h were 85 (77-
99mg/L.h), 25.4 (21.9-29.6mg/L.h) and 0 (0-0.01mg/L.h), respectively. Following capping, the median 
(IQR) AUC24h, Cmax, Cmin24h were 68 (58-80mg/L.h), 19.8 (17.7-22.6mg/L) and 0 (0-0.009mg/L), 
respectively. Of those given >640mg/day, 74% achieved target AUC24h compared with 40% following 
capping (P=0.011). Further, while Cmax and Cmin24h targets were achieved for all patients, the uncapped 
profiles fit better with the aims of EID. Conclusions: Gentamicin doses in excess of 640mg are needed for 
were given to patients with higher renal function to achieve concentrations commensurate with AUC24h, 
Cmax and Cmin24h targets. Capping doses at 640mg results in less effective Cmax values and fewer patients 
achieving target AUC24h. 
 
3B.3 

THE ADVERSE DRUG EVENT COLLABORATIVE: A JOINT VENTURE TO MEASURE 

MEDICATION-RELATED PATIENT HARM 

Chris Cameron1, Mary Seddon2, Mary Young3 and the Adverse Drug Event Collaboration (ADEC) 
1Department of Clinical Pharmacology, Capital & Coast DHB, Wellington, 2Clinical Quality Improvement 
Unit, Counties Manukau District Health Board, South Auckland, 3Pharmacy Department, Canterbury DHB, 
Christchurch 
  
The three DHBs decided to work collaboratively to implement the Adverse Drug Event Trigger Tool, a 
modified version of the IHI trigger tool for medications. The collaborative approach was maintained with 
frequent teleconference and shared learning. Definitions of ADE were agreed on and triggers refined. A 
random sample of closed charts (from March 2010 to February 2011) was obtained excluding patients who 
were admitted for <48 hours, children <18 and psychiatric admissions. In each DHB trained reviewers 
scanned these in a structured way to identify any of the 19 triggers. If triggers were identified, a more 
detailed, though time-limited review of the chart, was done to determine whether an ADE had occurred – 
had the patient been harmed by the use or misuse of medications. The severity of patient harm was 
categorised using the National Coordinating Council for Medication Error Reporting and Prevention Index. 
No attempt was made to determine preventability of harm and ADEs from acts of omission were excluded. 
The ADE TT was applied to 1210 charts and 353 ADE were identified, with an average rate of 28.9/100 
admissions and 38/1,000 bed days. 94.5% of the ADE identified were in the lower severity scales with 
temporary harm, however in 5 patients it was considered that the ADE contributed to their death, 9 required 
an intervention to sustain life and 4 suffered permanent harm. The most commonly implicated drugs were 
opioids, anticoagulants, antibiotics, NSAIDS and diuretics. Patients who suffered ADE were more likely to 
be female, older with more complex medical illnesses and a longer length of stay. We concluded that the 
rate of medication-related harm identified by the ADE TT is considerably higher than that identified through 
traditional voluntary reporting mechanisms. The ADE TT provides a standardised measure of harm over 
time that can be used to determine trends and the effect of medication safety improvement programmes. 
This study not only shows the extent of medication-related patient harms, but it also shows the utility of 
informal collaboratives as a mechanism for change. Our suggestion would be the creation of more 
collaborative models across organisations, mimicking what has been achieved here. 
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3B.4 

CYCLOPHOSPHAMIDE INDUCED PREMATURE OVARIAN FAILURE:- LACK OF AN 

ASSOCIATION WITH LOSS OF FUNCTION CYP2C19/2B6 VARIANTS 

Nuala Helsby1, Michael Goldthorpe1
, Peter Gow2, Janak de Zoysa3

 
 

1Molecular Medicine and Pathology, Faculty of Medical and Health Sciences, University of Auckland, 
2Middlemore Hospital, Auckland, 3North Shore Hospital, Auckland  
 
Introduction: Following treatment cyclophosphamide (CP) up to 58% of women develop premature 
ovarian failure (POF). CP is a prodrug activated by the liver. Loss of function variants of CYP2C19 and 
CYP2B6 have a combined impact on formation of 4-hydroxyCP in both human liver ex vivo and in lupus 
nephritis patients. Carriers of CYP2C19 loss of function variants are reported to have a decreased risk of 
POF. Aim: To determine the relationship between CYP2C19 and CYP2B6 variants and prevalence of 
ovarian toxicity in lupus nephritis patients following treatment with monthly doses of i.v. CP. Methods: 
Genomic DNA was analysed by PCR-RFLP for the CYP2C19*2 *3 and *17 alleles, and the CYP2B6 SNPs 
G516T, A785G and C1459T. Evidence of POF was assessed from the patient medical records independent 
of genotyping data. Results: Of the 29 female patients 24.1% (n=7) had POF. Patients were stratified as 
CYP2C19 extensive metabolisers: (*1 or *17) and loss of function carriers (*2 or *3). There was no 
difference in the prevalence of genotype-predicted extensive metaboliser status in the POF group compared 
with the non-POF group (p=0.37). One (14.3%) of the patients with POF was a CYP2B6 (C1459T) loss of 
function carrier compared with 9.1% of those not affected (p=0.41). Conclusions: Cumulative dose is 
known to influence the risk of POF. Patients received a median of 7 i.v. doses of CP. The reported protective 
effect of CYP2C19 loss of function was observed in patients who received >15 doses. The additional 
cumulative burden of oral CP treatment on risk of POF was apparent as 71.4% of the POF group had 
received oral CP. In contrast, no oral CP had been administered to any of patients who did not have POF. 
The cumulative burden of oral and i.v. CP administration may obscure the protective effect of CYP2C19 loss 
of function in this cohort. 
 
3B.5 

HEMATOCRIT STANDARDIZATION OF TACROLIMUS CONCENTRATIONS IN KIDNEY 

TRANSPLANT PATIENTS  

Nick Holford1,Elisabet Størset2, Karsten Midtvedt3, Sara Bremer4, Anders Åsberg5 
1Department of Pharmacology and Clinical Pharmacology, University of Auckland, 2Centre for Pharmacy, 
Department of Public Health and Primary Health Care, University of Bergen, Norway, 3Department of 
Medicine, Oslo University Hospital, Rikshospitalet, Oslo, Norway, 4Department of Medical Biochemistry, 
Oslo University Hospital, Rikshospitalet, Oslo, Norway, 5Department of Pharmaceutical Biosciences, 
School of Pharmacy, University of Oslo, Norway 
 
Objectives: (1) to identify predictable differences between kidney transplant recipients for initial dosing of 
tacrolimus (TAC), (2) to develop a population model suitable for Bayesian forecasting and (3) to evaluate 
the use of hematocrit (HCT) for TAC target concentration intervention. Methods: Twenty-nine patients 
contributed full pharmacokinetic profiles from 44 occasions, and 44 patients contributed trough 
concentrations from the first 10 weeks after transplantation. A total of 1546 blood samples were collected A 
two compartment model with first order absorption and lag time, using study specific absorption rate 
constants and residual error models was used to describe the data. Modeling was done with NONMEM 7.2, 
using the first order conditional method with interaction. Results: Two sigmoid Emax models described the 
time course of bioavailability relative to its lowest value. It was 122 % higher immediately after 
transplantation, decreased (Day 501, 2.4 days) then increased 31 % (Day502, 30 days) with asymptote at 60 
days. Relative bioavailability was 51 % in CYP3A5 expressers and 76 % in females. Allometric scaling to 
fat free mass revealed a relationship between PK and body size in kidney transplanted adults. Linear HCT 
associated change in blood concentration largely explained the time related changes in pharmacokinetics. 
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Conclusions: Measured blood concentrations should be adjusted to achieve a HCT standardized target 
concentration. 
3B.6 

ADHERENCE AND UNDERSTANING OF MEDICINES IN THE OLDER-AGED LIVING IN 

RENTAL RETIREMENT VILLAGES  

Sheila Doggrell1, Therese Kairuz2, Caitlin Field1, Vishal Diwan2 
1Queensland University of Technology (QUT), Brisbane QLD, 2The University of Queensland, Brisbane, 
QLD 
 
Resources to help older-aged people manage their medicines should probably target those in greatest need. 
Little is known about whether living conditions or socioeconomic status (SES) affects the management of 
medicines among the older-aged. This study identified whether older people living in low SES/rental 
accommodation in retirement villages were at risk from non-adherence, by investigating their understanding 
and management of medicines. We also compared rental retirement villages in a major and regional city. 
Semi-structured interviews with participants and living in rental retirement villages were conducted by two 
researchers. Independently, the researchers made notes about their perception of adherence and non-
adherence for each interviewee, and later discussed these until consensus was reached. Demographic data, 
and information about prescription and non-prescription medicines were gathered, and knowledge about the 
condition for which the medicine had been prescribed. Interviews with participants in rental villages in a 
major (n=25) and regional city (n=10) were conducted. The findings between the villages were similar. Thus 
ages were similar, and there were fewer male than female participants. At both villages, only 50% or fewer 
participants were adherent. Participants were taking a large number of medicines per person, 7.36 + 0.64 
prescription medicines in the major city and 6.70 + 0.08 in the regional city, and 1.16 + 0.36 and 1.30 + 0.02 
non-prescription medicines respectively. Cardiovascular medicines were the most frequently used class of 
drugs in both villages (90% or more), and psychotropic and neurologic medicines were taken by 40% or 
more participants. Residents only had good knowledge of about 50% of their medical conditions. A large 
proportion of participants in rental retirement villages are non-adherent. Resources to assist in the 
management of medicines should be targeted at the older population living in rental retirement villages.  
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Session 3C: Biomedical Sciences 
 
3C.1 

INTEGRATING DIFFUSSION TENSOR IMAGING WITH MUSCLE MECHANICS 

M. Alipour, K. Mithraratne, V. Shim, J. Fernandez 
Auckland Bioengineering Institute, University of Auckland, Auckland 
 
Muscle deformation is a product of loading, boundary conditions and material response. In particular, 
muscle response is strongly influenced by the underlying fibre organisation. In order to better understand 
muscle function, knowledge of muscle shape change due to constitutive behavior and the spatially varying 
fibre orientation is vital. This will have benefits in determining moment arms in biomechanics, bone 
remodelling in orthopedics and muscle shape in entertainment applications. Diffusion Tensor Imaging 
(DTI), an MRI imaging modality, is used to infer the direction of water diffusion, typically in cardiac and 
neural applications. In this study we use DTI to track fibre orientation in muscle to inform mechanics. A 
rabbit gastrocnemius (calf) model was built following ethical approval from the Auckland Animal Ethics 
Committee. Two rabbits were euthanised and had both T1-weighted MRI (for geometry) and DTI for fibre 
orientation in a 4.7 Tesla machine using 20 diffusion directions for 5 deformed configurations. A custom 
built non-ferrous rig was used to measure passive musculo-tendon force. Using the Stejskal-Tanner relation 
the diffusion tensor was computed for each voxel in the DICOM volume and fitted to the muscle as a vector 
field. One rabbit was used to fit material properties knowing muscle force and deformed shape. The second 
rabbit was used to validate the predictive behavior of the derived constitutive law. Within tolerances, the 
model predicted the shape of muscle for simple ankle plantar/dorsiflexion. The fibre orientation was shown 
to significantly influence the deformed shape and also alter the forces that would be transferred to the bone 
attachments. In conclusion, DTI is a useful tool for estimating the macro level fibre orientation in muscle. 
This will have implications on bone remodelling, shape prediction, moment arms and hence muscle 
function. 
 
3C.2 

CEREBRAL BLOOD FLOW AND SLEEP ARCHITECTURE AT HIGH ALTITUDE: A 

PRELIMINARY CASE REPORT 

Samuel JE Lucas1
, Philip N Ainslie2, Katie ME Burgess3, Kate Sprecher1,3, Joseph Donnelly1, Nia CS 

Lewis2, Kurt J Smith2, David B MacLeod4, Keita Ikeda4, Apani S Basnet5, Keith R Burgess3,6 
1University of Otago, 2University of British Columbia, Okanagan Campus, Canada, 3Peninsula Sleep 
Laboratory, Sydney. Australia, 4Duke University, USA, 5Nepal International Clinic, Kathmandu, Nepal, 6 

University of Sydney, Sydney, Australia 
 
This case report presents data from our recent Research Expedition to Nepal (May 2012) where we 
examined the role cerebral blood flow has in the pathophysiology of central sleep apnoea (CSA), and 
whether sea-level sleep architecture effects on CSA are preserved at high altitude. Following partial 
acclimatisation to high altitude (5050 m), cerebral blood flow was pharmacologically increased via an 
intravenous acetazolamide (10 mg/kg) and dobutamine (5 µg/kg/min) infusion (ACDO) and reduced by oral 
indomethacin (INDO; 100mg), on different days and separated by a control night (3 days after and before 
intervention trials). Arterial blood gases and cerebral blood flow were measured prior to sleep and full 
polysomnography measures were recorded and displayed in real time overnight. Data presented here are 
from one female participant (aged 25 years; BMI 20 kg/m2). The severity of periodic breathing, as assessed 
via the apnoea/hypopnea index, increased with INDO (167 events/h vs. 150 on control night), whereas the 
periodic breathing was almost abolished on the ACDO night (8 events/h). Cerebral blood flow was reduced 
by 11% with INDO (89 to 79 cm/s) and elevated 7% following ACDO infusion (99 to 106 cm/s). 
Importantly, arterial CO2 pressure (PaCO2) remained constant following ACDO infusion (23.0 vs. 22.8 mm 
Hg, for pre and post drug infusion respectively). Polysomnography measures observed on the control night 
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for this participant revealed that periodic breathing (150 events/h) occurred mostly during non-REM stage 
two sleep, very little occurred during non-REM slow wave sleep (stages 3 & 4) and appeared absent during 
REM sleep. These preliminary data support our original hypothesis that cerebral blood flow is important in 
the pathophysiology of CSA, and notably without any confounding changes in PaCO2. Furthermore, pilot 
data indicate that slow wave and REM sleep stages are protective against periodic breathing at high altitude. 
 
3C.3 

CHEMICAL GENETIC PROFILING OF THE MICROTUBULE-STABILISING AGENT 

LAULIMALIDE IN YEAST SACCHAROMYCES CEREVISIAE 

John Miller, Heather Best, Rose Heathcott, Namal Coorey 
School of Biological Sciences, Victoria University of Wellington, Wellington 
 
Laulimalide is a microtubule-stabilising agent isolated from the marine sponge Cacospongia mycofijiensis. 
Laulimalide binds to β-tubulin and stabilises the polymerised form of tubulin; however, the molecular 
pathways involved in its effects are not completely understood. The molecular mechanism of action of 
laulimalide was therefore investigated in the budding yeast Saccharomyces cerevisiae by chemical genomic 
profiling. DNA barcode microarray analysis was carried out in the haploid pdr1∆pdr3∆ deletion pool. This 
deletion mutant set has reduced drug efflux pump activity that sensitises the cells to drugs. Treatment of the 
yeast deletion pool with laulimalide can provide information on the genes and networks involved in the 
action of laulimalide by indicating which genes when mutated sensitise the cells to the drug. The chemical 
genomic screen indicated that 3.5 µM laulimalide interacted with the microtubule motor proteins dynein, 
which is involved in microtubule polymerisation, and kinesin, which regulates microtubule length, to exert 
its cytotoxic effects in yeast. Taken together, these results suggest that the cytotoxicity of laulimalide is 
strongly dependent on microtubule motor activity, in addition to its effects on polymerization of 
microtubules. 
 
3C.4 

PLASMA PROTEOMIC ANALYSIS AFTER BARIATRIC SURGERY IN TYPE 2 DIABETES  

Shelley Yip1, Martin Middleditch1, Mia Jullig2, Rinki Murphy1 
1Department of Medicine, University of Auckland, Auckland, 2 School of Biological Sciences, University of 
Auckland, Auckland 
 
Rapid improvement in type 2 diabetes (T2D) after Roux-en-Y gastric bypass (RYGB) with early reduction 
in insulin sensitivity compared with gastric restriction and weight loss implicates the rearranged intestine as 
the mediator. We sought to identify proteins that were reduced by RYGB resulting from exclusion of the 
duodenum and proximal jejunum from the transit of nutrients, compared to sleeve gastrectomy (SG) where 
nutrient flow was maintained through the intestine. We analyzed the change of fasting plasma protein profile 
in patients with T2D on day 3 after either RYGB (n=8) or SG (n=7) compared with their pre-operative 
status. Proteomic analysis was using iTRAQ labeling, separation with multidimensional liquid 
chromatography, and mass spectrometry. Subjects from the two surgical groups had similar age, BMI, 
HbA1c, duration of diabetes, and pre-surgical treatment with metformin. Seven proteins were significantly 
lower and 5 significantly higher after both surgeries. Three proteins were significantly reduced and 4 
elevated after SG but not RYGB. Nine proteins were significantly lower and 2 higher after RYGB but not 
SG. Both retinol binding protein 4 (RBP4) and fetuin-A were reduced after GBP but not SG. The former is 
associated with metabolic syndrome while the latter has a role in insulin signalling. These findings suggest 
that the mechanisms underlying rapid improvement in type 2 diabetes after RYGB and SG are different. 
Further studies integrating metabolomic and proteomic changes after different types of bariatric surgery in 
patients with T2D may potentially identify novel targets for drug intervention. 
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3C.5 

SUBSTRATE-DEPENDENT MORPHOLOGY AND DIFFERENTIATION IN C2C12 MYOBLASTS 

Lynn Murray1, Volker Nock1, John J. Evans2, Maan M. Alkaisi1
  

MacDiarmid Institute for Advanced Materials and Nanotechnology, 1 University of Canterbury, 
Christchurch, 2 Christchurch School of Medicine and Health Sciences, University of Otago, Christchurch 
 
Substrate chemistry, elasticity, and porosity are known to affect cell adhesion and morphology, which has 
implications for tissue repair and development. Engineering the surface chemistry and topography of 
artificial substrates may alter the cell phenotype. C2C12 murine myoblasts are skeletal muscle cells which 
traditionally express a ‘fibroblastic’, bilateral spreading morphology. The C2C12’s spindly lamellipodia 
branch out and align the cells for further differentiation into myocytes, myofibrils, or osteoblasts. We 
investigated the substrate-dependent morphology of C2C12 cell growth and the resulting implications for 
successful differentiation to myofibrils. Polydimethylsiloxane (PDMS), Permanox®, and glass substrates 
were compared with tissue-culture polystyrene controls. C2C12 myoblasts were cultured on each substrate 
type in 10% FBS-supplemented DMEM media until confluence. Morphology and spreading were analyzed 
from bright field and fluorescent micrographs of cells adhered to each substrate. At confluence, the 
supernatant medium was aspirated and replaced with low-serum DMEM to encourage differentiation. 
Myofibril formation was determined by immunofluorescent staining for myosin II. Width and length of the 
differentiated myofibrils varied across the substrates. But, noticeably, the myofibrils group in different 
directional orientations across the expanse of the substrate surfaces. To investigate the orientation of 
myoblast alignment prior to myofibril development, patterned polystyrene substrates were fabricated using a 
hot emboss method. Cell culture on the patterned polystyrene substrates was carried out using the same 
parameters as previously. Alignment effects were most evident on grated patterns, patterns with features 
10 µm or less, and at lower cell confluence. The results suggest alignment affects the process of myoblast 
differentiation. Thus use of micro-engineering methodologies may have applications in enhancing tissue 
repair. 
 
3C.6 

INTEGRATING COMPUTATIONAL TESTING WITH CLINICAL INDICES TO EVALUATE 

BONE QUALITY 

Dharshini Sreenivasan1, Andrew Grey2, Jillian Cornish2, Justin Fernandez1 
1The Auckland Bioengineering Institute, University of Auckland, Auckland, 2School of Medicine, 
University of Auckland, Auckland 
 
Bone quality is a product of both mineral density and architecture. Many clinical indices are used as 
measures for bone quality but may not necessarily correlate with mechanical strength. In this study we 
present a framework for integrating computational testing and clinical indices to evaluate bone quality. 
Specifically, we evaluate the framework using a cohort of 23 biopsies from patients treated with either low-
dose fluoride or controls. Each specimen was assessed using standard clinical CT measures including 
surface density, trabecular thickness, bone voids, intersection surface and percentage of bone volume. For 
each biopsy, a computational finite element model was created and subjected to loading modes 
(compression, torsion and shear). The model was validated against a 3D printed bone subjected to 
compression using an Instron machine. Outcomes from this study showed that percentage bone volume, 
bone voids, intersection surface and surface density were strongly correlated with mechanical strength 
(average r2 value 0.69) and are good surrogate measures of bone strength. Trabecular thickness showed mild 
correlation with mechanical strength (average r2 value 0.51). These findings were consistent with all three 
loading modes but compression showed the strongest correlation followed by shear and then torsion. With 
increase in fluoride there was a general decrease in bone strength. We then re-computed with a biopsy-
specific Young’s Modulus (estimated from specific density) for each bone. Compression and shear tests 
showed insignificant changes. Torsion, however, showed a greater correlation for four of the five clinical 
measures. The 3D clinical indices were also compared to 2D histomorphometric data and the 3D values 
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showed a higher correlation with mechanical strength when compared with the equivalent 2D data. In 
conclusion, 3D computational evaluation of bone has confirmed specific clinical indices as good measures 
of strength and also confirmed the negative effect of fluoride on bone quality. 
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Session 4A: NZSE Free Communications 
 
4A.1 

PHYTOCHEMICAL INHIBITION OF THE DIGESTIVE ENZYME α-AMYLASE 

Kim Lo, Cyril Hamiaux, John Ingram 
Food Innovation, Plant and Food Research Ltd, Auckland 
 
There is increasing evidence that various plant polyphenols may inhibit the digestion of complex 
carbohydrates, attenuating the postprandial glycaemic response. The aim of this study was to evaluate the 
ability of a range of plant polyphenols to inhibit the activity of the salivary and pancreatic isoforms of α-
amylase, a digestive enzyme that catalyzes the initial step in the hydrolysis of starch, the principal source of 
glucose in the diet. Over 100 purified phytochemical standards (1-100 µM) were screened using an in vitro 
enzyme kinetic assay for either the human salivary α-amylase (sAA) or porcine pancreatic α-amylase 
(pAA). A colorimetric substrate 2-chloro-4-nitrophenyl-α-D-maltotrioside was used to quantify enzymatic 
activity with acarbose used as a positive control. In silico simulations of ligand docking to the active site of 
α-amylase were also conducted. A range of polyphenols including anthocyananidins, flavonols, flavones and 
chalcones were shown to strongly inhibit sAA and pAA activity in a dose-dependent manner. These 
polyphenols were also shown to dock in the α-amylase active site in ligand docking simulations. With 
knowledge of these structure function relationships, we can begin to predict the ability of structurally related 
compounds in plant based foods to inhibit carbohydrate digestion in the gut and better control the 
postprandial glycaemic response. 
 
4A.2 

DESACETYL-α-MSH ACTIVATES HUMAN MC4R EXPRESSED IN HEK293 CELLS IN THE 

PRESENCE AND ABSENCE OF IBMX 

Kathleen G. Mountjoy, Rebecca N. Marnane, Michele A. Tatnell  
Department of Physiology, School of Medical Sciences, University of Auckland, Auckland 
 
The melanocortin peptides derived from pro-opiomelanocortin (POMC) and the melanocortin receptors play 
critical roles in regulating energy homeostasis and metabolism. However, we know very little about the 
role/s for each individual POMC-derived peptide. Alpha-MSH is generally considered to be the endogenous 
agonist coupling the melanocortin-4 receptor (MC4R) to the cAMP/PKA signalling pathway that regulates 
body weight and metabolism. However, desacetyl-α-MSH has been found to be equipotent with α-MSH at 
activating this MC4R signalling cascade in vitro and it exists in greater abundance than α-MSH in the brain 
and in the circulation of humans and rodents, but its physiological importance has not yet been realised. For 
some in vivo biological responses, desacetyl-α-MSH is inactive when α-MSH is active (e.g. increased 
pigmentation and decreased food intake) and one study found desacetyl-α-MSH to be inactive compared 
with α-MSH, at coupling the human MC4R to the cAMP/PKA signalling pathway when MC4R was 
expressed in 293T cells in vitro (1). Guo et al claimed that the different potencies for α-MSH and desacetyl-
α-MSH were only observed in the absence of the phosphodiesterase inhibitor, IBMX. To determine whether 
IBMX affects desacetyl-α-MSH coupling to hMC4R we performed concentration-response curves for α-
MSH and desacetyl-α-MSH on HEK293 cells stably expressing hMC4R in the presence or absence of 
0.5mM IBMX. First we tested coupling to activation of adenylyl cyclase and stimulated the cells for either 
15 minutes or 1 hour. After 1 hour stimulation, desacetyl-α-MSH was slightly more effective than α-MSH 
(EC50s = 2.42 and 4.88 x 10-9M for desacetyl-α-MSH and 3.60 and 16.78 x 10-9M for α-MSH, with and 
without IBMX, respectively). Following a 15 minute stimulation, both peptides activated hMC4R similarly 
(EC50s = 1.20 and 2.40 x 10-8M for desacetyl-α-MSH and 0.97 and 3.57 x 10-8M for α-MSH, with and 
without IBMX, respectively). Second we transiently co-transfected the cells with a cAMP response element 
(CRE) driven β-galactosidase reporter gene and stimulated the cells with peptides for 6 hours. The EC50s 
were similar for both peptides with an approximately 100 fold higher EC50 in the absence of IBMX (EC50s = 
3.49 x 10-11M and 2.26 x 10-9M for desacetyl-α-MSH and 3.17 x 10-11M and 2.49 x 10-9M for α-MSH, with 
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and without IBMX, respectively). Our data indicate that α-MSH and desacetyl-α-MSH couple the human 
MC4R expressed in HEK293 cells to the cAMP/PKA signalling pathway similarly and the presence of 
IBMX sensitises these responses. In conclusion, our data does not replicate that of Guo et al (1). We show 
that desacetyl-α-MSH and α-MSH similarly couple hMC4R to cAMP/PKA signalling in HEK293 cells. We 
also show, in contrast to the study of Guo et al, that neither α-MSH nor desacetyl-α-MSH is rapidly 
degraded by exposure to mammalian cells. 
1. Guo L, Munzberg H, Stuart RC, Nillni EA, Bjorbaek C 2004 N-acetylation of hypothalamic alpha-
melanocyte-stimulating hormone and regulation by leptin. Proceedings of the National Academy of Sciences 
of the United States of America 101 101:11797-802 
 
4A.3 

AGE DEPENDENT CHANGES IN CNP IN HUMANS: NEW INSIGHTS LINKING SKELETAL 

GROWTH AND VASCULAR INTEGRITY 

TCR Prickett1, R Olney2, VA Cameron1, J Ellis3, AM Richards1, EA Espiner1 
1Department of Medicine, University of Otago, Christchurch, 2Nemours Children’s Clinic, Jacksonville, 
Florida, USA, 3Endolab, Christchurch Hospital, Christchurch 
 
C-type Natriuretic Peptide (CNP) belongs to a family of peptides regulating cardiovascular homeostasis. 
Distinct from the cardiac hormones (ANP and BNP), CNP has local paracrine actions which are critical to 
promoting endochondral bone growth. In adults, CNP production in the vascular endothelium is likely to be 
vaso-protective. We have measured plasma concentrations of NTproCNP (an amino terminal product of 
proCNP) in 250 healthy children (aged 2months to 20 yr) and related changes to age, gender and concurrent 
height velocity. A similar study in 250 healthy adults (aged 20 to 80 yr) assessed the effect of age, gender 
and renal function on plasma levels. In children, plasma NTproCNP is highest in infancy, lower in early 
childhood rising during puberty to peak during maximum pubertal height velocity. Overall, height velocity 
accounted for 51% of the variation in plasma NTproCNP in healthy children. These results support the view 
that CNP from growth plate related tissues is a major contributor to plasma levels in the growing period. In 
adults, NTproCNP concentrations were lower, declining from late adolescence until the 5th decade after 
which values increased progressively especially in males. Consistent with renal clearance of the peptide, 
highly significant positive associations were found with plasma creatinine. Surprisingly, plasma NTproCNP 
was significantly and inversely associated with adult height in both males and females. Further, NTproCNP 
was positively correlated with vascular risk factors. The inverse relation of plasma NTproCNP with adult 
height, and positive association with vascular risk are consistent with impaired CNP signaling in skeletal and 
vascular tissues. GWAS confirm that several genes in the CNP signaling pathway contribute to adult height 
in humans. Background polymorphisms in these genes causing loss of function may provide the link 
between height and vascular integrity, and explain the known association of stature with coronary artery 
disease. 
 
4A.4 

BITTER RECEPTOR AGONISTS STIMULATE TAS2R SIGNALING AND CCK RELEASE 

FROM HUMAN ENTEROENDOCRINE CELLS 

Edward Walker, John Ingram 
Food Innovation, Plant and Food Research Ltd, Auckland 
 
Bitter taste has long been associated with regulation of feeding behavior and appetite. In humans, bitter 
compounds are detected by a family of 25 known bitter taste receptors (TAS2Rs) expressed in a range of 
cell types including enteroendocrine cells of the gastrointestinal (GI) tract mucosa. TAS2R activation by 
bitter food components stimulates the release from enteroendocrine cells of gut peptide hormones involved 
in the regulation of GI function and appetite e.g. Cholecystokinin (CCK). We have examined the effect of 
TAS2R activated intracellular calcium signaling with a range of specific TAS2R receptor agonists in vitro, 
using a human enteroendocrine cell line Hutu-80. We demonstrate that some, but not all, known TAS2R 
agonists can induce calcium signaling in the Hutu-80 cell line and show that inhibition of the putative 
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TAS2R signaling pathway with the PLC inhibitor U73122 can block this effect. In addition, we show that 
the specific TAS2R14 agonist chlorhexidine can stimulate the release of CCK from Hutu-80 cells and that 
this can be inhibited by treatment of cells with a non-selective cation channel blocker. In conclusion, Hutu-
80 cells offer a relatively high throughput in vitro approach for examining bitter sensing in the GI tract for a 
subset of TAS2Rs and may show promise in identifying functional food components that enhance satiety 
and improve weight management. 
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Session 4B: ASCEPT Free Communications II 
 
4B.1 

CONTRIBUTION OF RAT CTR1 TO CELLULAR COPPER AND PLATINUM TRANSPORT IN 

OVEREXPRESSING CELLS AND CULTURED DRG NEURONS 

Johnson J. Liu1, Fang Yan1, Yaeseul Kim1, Qi Ding1, Julian F.B. Mercer2, Mark J. McKeage1 
1Department of Pharmacology and Clinical Pharmacology, and the Auckland Cancer Society Research 
Centre, School of Medical Sciences, Faculty of Medical and Health Sciences, The University of Auckland, 
Auckland, 2Centre for Cellular and Molecular Biology, School of Life and Environmental Sciences, Deakin 
University, Melbourne  
 
Copper transporter 1 (Ctr1) is a solute carrier membrane transporter to facilitate body copper acquisition in 
human and mice, but rat Ctr1 has not been functionally characterized. We aimed to characterize the transport 
activity of rCtr1 of copper and platinum anticancer drugs, and determine its role in platinum neurotoxicity, 
by studying their uptake kinetics and toxicity in an isogenic cell line genetically engineered to express rCtr1 
gene Slc31a1 (HEK/rCtr1 cells) and primary cultures of rat dorsal root ganglion (DRG) neurons. HEK/rCtr1 
cells showed greatly enhanced copper accumulation that was dependent on time and concentration, saturable 
(Initial Cu uptake, 3.3 versus 0.43 pmol/mg protein/min/µM of vector-transfected mock control cells), and 
inhibited at 4°C and by silver and zinc. HEK293/rCtr1 cells were ~200-fold more sensitive to copper than 
mock cells. The initial uptake of oxaliplatin and cytotoxicity in HEK/rCtr1 cells were increased significantly 
by ~5-fold (0.61 versus 0.12 pmol Pt/mg protein/min/µM) and 2.5-fold (IC50, 144 versus 378 µM) 
respectively than those in mock cells. In cultured DRG neurons, rCtr1 mRNA was detected and its protein 
was localized predominantly to the plasma membrane. Copper uptake by DRG neurons was time- and 
concentration-dependent, saturable, inhibited at 4°C and by zinc, and stimulated by ascorbate. Oxaliplatin 
uptake by DRG neurons was temperature- and concentration-dependent, and saturable, but its uptake and 
cytotoxicity were not inhibited by copper. In conclusion, rCtr1 was a high capacity copper uptake 
transporter and a low capacity platinum uptake transporter. rCtr1 was functionally expressed by DRG 
neurons but was unlikely the major transporter mediating neuronal uptake and neurotoxicity of oxaliplatin.  
Supported by Cancer Society of New Zealand, Faculty Research Development Fund, and NM McBeath 
Child Cancer Fund. 
 
4B.2 

OPTIMED – A SERVICE INNOVATION TO MANAGE CUMULATIVE MEDICINES RISK IN 

PATIENTS WITH POLYPHARMACY AND CHRONIC DISEASE  

T Maling 

University of Otago, Wellington & Wairarapa District Health Board  
 
Background: Poylpharmacy is an inevitable product of modern pharmaceutical treatment for patients with 
complex co-morbidities. It should not be seen simply as a trigger to stop medicines, but rather as an 
opportunity for prospective medicines risk management. OPTIMED is a community based, specialist lead 
service, designed to identify and manage complex medicines risk in patients with multiple co-morbidities 
and polypharmacy. Methods: Medication management plans were formulated in 60 consenting patients, 
taking 6 or more daily medicines. Cumulative medicines risk was identified and scored using an evidence 
based composite of medicines history, socio-environmental factors, high-risk medicines frequency and 
medicines complexity. Risk management recommendations (RMRs) were derived, taking account of each 
patient’s clinical context, using a specific report template and multidisciplinary consensus, to construct 
individual medication management plans. GP compliance with the RMRs and sustainability over time was 
audited at 6 months and 2 years after the initial OPTIMED assessment. Cost impact of the RMRs was 
analysed from patient records records and dispensed medicines. Results: RMR action times ranged from 3 
to 9 months with a 6 month mean compliance rate of 56% over 3 outcomes (stop, modify, new drug). Mean 
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weekly medicines cost was reduced $6.97 six months after specialist assessment. Mean compliance rate for 
all RMRs was 55% at 2 years, but RMR sustainability was 86%. Despite considerable (non-OPTIMED) 
prescribing activity over the 2 year period, there was no significant change in medicines complexity or total 
medicines prescribed. Conclusion: The OPTIMED service provides an effective framework for the 
identification and sustained management of medicines risk in highly complex patients. The principal 
innovations are 1) a holistic framework to identify, score and manage individual medicines risk; 2) effective 
clinical decision making within a community based multidisciplinary team; 3) added value of the visiting 
specialist/GP interaction, to shift chronic disease management from the hospital to the community setting. 
 
4B.3 

THE USE OF PLASMA CREATININE CONCENTRATIONS AS A MEASURE OF DRUG 

INDUCED KIDNEY FAILURE 

Jane Vella-Brincat, Evan Begg, Paul Chin 
Department of Clinical Pharmacology, Christchurch Hospital, Christchurch 
 
Gentamicin is known to be nephrotoxic via tubular cell damage/necrosis with changes being seen within 48 
hours of gentamicin administration. The incidence of nephrotoxicity has been suggested to be as high as 
15%. Decreased urine concentrating capacity, proteinuria and enzymuria have been reported as early 
indications of kidney damage. Decreased GFR is considered to be a late indication of nephrotoxicity. An 
increase in plasma creatinine concentrations of ≥ 40 umol/L has been used as a measure of gentamicin 
nephrotoxicity. Methods: A database containing dosing data of patients who received gentamicin over 14 
years was combined with a database containing their serial plasma creatinine concentrations. Patients with a 
rise of ≥ 40 umol/L from the mean plasma creatinine concentrations over the 7 days before the first dose of 
gentamicin to the maximum plasma creatinine concentrations in the 14 days after the first dose of 
gentamicin were selected for further evaluation by the 3 authors. Results: 3,950 patients who had had 
gentamicin had plasma creatinine concentrations available. Of these 259 (6.5%) had an increase in creatinine 
of ≥ 40 umol/L. On further evaluation 159 (4%) of these were considered to be ‘probably’ due to 
gentamicin. The creatinine returned to normal in 98 of these (reversible damage) leaving 61 (1.5%) patients 
who had either ongoing kidney damage (21 patients) or were lacking in further creatinine concentrations (40 
patients). Conclusion: The incidence of nephrotoxicity to gentamicin as assessed here is low and usually 
reversible. Assessment of drug induced kidney damage is complex and may require a more standard 
approach. 
 

4B.4 

A BAYESIAN DOSE INDIVIDUALISATION METHOD FOR WARFARIN 

Daniel F.B. Wright, Stephen B. Duffull 
School of Pharmacy, University of Otago, Dunedin  
 
Warfarin is a difficult drug to dose accurately and safely due to large inter-individual variability in dose 
requirements. Current dosing strategies achieve INRs within the therapeutic range only 40-60% of the time. 
Bayesian forecasting methods have the potential to improve INR control. The aims of this study were (1) to 
assess the predictive performance of a Bayesian dosing method for warfarin implemented in TCIWorks, and, 
(2) to determine the expected ‘time in the therapeutic range’ (TTR) of INRs predicted using TCIWorks. 
Patients who were initiating warfarin therapy were prospectively recruited from Dunedin Hospital. Warfarin 
doses were entered into TCIWorks from the first day of therapy until a stable steady-state INR (INRss) was 
achieved. Steady-state INRs were predicted using the first zero to six serially collected INR values. 
Observed and predicted INRss values were compared using measures of bias (mean prediction error [MPE]) 
and imprecision (root mean square error [RMSE]). The TTR was determined by calculating the percentage 
of predicted INRss values between 2 and 3. A total of 55 patients completed the study. When no observed 
INR values were available the steady-state INR predictions were positively biased (MPE 0.52 [95% CI 0.30, 
0.73]) however this became non-significant once 3 or more INR values were entered into TCIWorks (MPE -
0.09 [95% CI -0.23, 0.05]). The precision of the predicted INRss values improved once 3 or more observed 
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INR values were available (RMSE <0.54) compared to no INRs (RMSE 0.96). The TCIWorks dosing 
method was found to predict a steady-state INR within the therapeutic range 65% of the time with 3 INR 
values and 70-80% of the time with 4-6 INR values. In conclusion, the TCIWorks warfarin dosing method 
produced accurate and precise steady-state INR predictions with 3 or more INR values. The expected TTR 
of 65-80% is a substantial improvement in INR control compared to current dosing methods. Further 
research to assess the impact of this method on long term INR control is warranted. 
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Poster Abstracts 

MedSci Posters 
P1 

THE ROLE OF CYTOKINE GENE POLYMORPHISM ON RECURRENT SPONTANEOUS 

ABORTION IN SAUDI WOMEN 

Afrah Fahad Alkhuriji1, Alhimaidi Ahmad R2., Zainab Babay3, Arjumand Warsy4 
1Female Center for Scientific and Medical Colleges Zoology Dept., 2Zoology Dept. College of Sci., 
3Department of Obstetrics and Gynecology, Medical College, King Kahlid University Hospital, 4Female 
Center for Scientific and Medical Colleges Biochemistry Dept., King Saud University, Riyadh, Saudi Arabia  
 
Background: Recurrent spontaneous abortion (RSA) is defined as ‘three or more consecutive pregnancy 
losses before the 20th week of gestation’. There is increasing evidence to support an immunological 
mechanism for the occurrence of RSA. Defective production of T helper type 2 (Th2) and/or higher 
production of T helper type 1 (Th1) cytokines have been reported in RSA. As cytokine gene polymorphisms 
may be associated with different rates of cytokine production, the aim of the present study was to investigate 
the relationships between unexplained RSA and single nucleotide polymorphisms of pro-inflammatory 
cytokines TNF-α -238 G/A, -308 G/A, IL-6 -634 G/C and anti-inflammatory cytokine IL-10 -592 C/A in the 
promoter region of three different interleukin gene respectively in Saudi females. Methods: The controls 
consisted of 65 Saudi females with at least two successful pregnancies and no history of abortion. The study 
group comprised of 65 Saudi women (mean age 34.1 ±6.2, range 15-45 years) with un-explained RSA, 
consecutively referred to King Khalid University Hospital recurrent abortion clinic, Saudi Arabia. DNA 
extraction was done by using pure-gene DNA purification kit. Promoter genes polymorphisms were studies 
performance was done by polymerase chain reaction (PCR) and sequencing method. Results: There was a 
significant association between the TNF-α -308 G/A polymorphism and the occurrence of unexplained RSA 
in Saudi females. There was no significant association with other positions. Conclusion:TNF-α 
polymorphism at position -308 could be a genetic predisposing factor for unexplained RSA in Saudi women.  
Supported by the Deanship of Scientific Research (CMRC) at King Saud University.  
 
P2 

CHANGES IN HYPOTHALAMIC SIGNALLING IN TUBEROINFUNDIBULAR 

DOPAMINERGIC NEURONS DURING LACTATION 

Siobhan Kirk, Papillion Gustafson, David Grattan, Stephen Bunn 
Centre for Neuroendocrinology and Department of Anatomy, University of Otago, Dunedin 
 
Tuberoinfundibular Dopaminergic (TIDA) neurons of the hypothalamus are regulators of circulating 
prolactin. They release dopamine into the median eminence, which inhibits the release of prolactin from the 
anterior pituitary. During lactation these mechanisms change in order to accommodate the increase in blood 
serum prolactin. Both the prolactin-stimulated Signal Transducers and Activators of Transcription (STAT)5 
and Extracellular signal Related Kinases (ERK) signalling pathways have been investigated in order to 
evaluate changes in affinity and efficacy during lactation. Virgin and lactating (day 7-11) mice were treated 
with bromocriptine over a 24h period prior to treatment. Mice were treated with a single intraperitoneal 
injection of prolactin, of which the concentration ranged from 0-10 mgkg-1. After 20 min, mice were 
anesthetised with 3mgkg-1 sodium pentobarbitone and transcardially perfused using 4% paraformaldehyde. 
Brains were collected and hypothalamic sections of 30µm were prepared. Immunohistochemistry was used 
to identify either phospho-STAT5 and Tyrosine Hydroxylase (TH) (a marker of TIDA neurons) or phospho-
ERK and TH. Dual labelled cells were counted as a percentage of total TH labelled cells. Lactating mice 
show diminished responses across the concentration range for phospho-STAT5 with significant differences 
with the virgin group at 3mgkg-1. Significant phospho-ERK signalling is apparent only at 10mgkg-1 in virgin 
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mice, remaining minimal in the lactating group. Decreases in the affinity and efficacy of these signalling 
pathways indicate and may be the cause of significant changes in the physiological function of TIDA 
neurons during lactation. 
P3 

CHARACTERIZATION OF MICROMECHANICAL ENVIRONMENT OF CHONDROCYTES 

WITH COMPUTER SIMULATION AND A CELL MECHANICAL DEVICE 

Sophia Leung1, David Musson2, Karen Callon2, Iain Anderson1, Jillian Cornish2, Vickie Shim1 
1The Auckland Bioengineering Institute, University of Auckland, Auckland, 2School of Medicine, 
University of Auckland, Auckland 
 
The influences of physiological stimuli on chondrocytes are complex and poorly understood. Chondrocyte 
activity is regulated by an interaction of genetic factors and environmental influences, such as tension, 
compression, shear and fluid pressure. The mechanical environment of chondrocytes is an important factor 
that has been shown to have a significant influence on the tissue maintenance and the health of the joint. 
Such influences need to be characterized in order to better understand the processes involved in cartilage 
degeneration. The aim of this study is to find a suitable scaffold for studying chondrocyte behaviour and 
investigate the micromechanical effects on cells. Here, we have combined the use of computational 
modeling and experimentation to optimize the benefits of both techniques. Computational modeling 
provides valuable information on biophysical parameters that cannot, experimentally, be measured at the 
cellular level, such as stress and fluid pressure in the immediate vicinity of the cell. Experimentation, using 
an artificial scaffolding material, provides a uniform environment where physical properties and internal 
microstructure can be controlled. This allows us to reproduce the deformation and fluid shear that were 
predicted in the model. The suitability of a scaffold is determined using a novel approach, involving a 
uniaxial micrometer translation stage and a clamping system. Strain magnitudes, according to what is 
experienced in situ during daily activities, are applied and a strain field characterization of the scaffold will 
be performed to identify the strain field of the material. A finite element model of the scaffold will be 
developed using ANSYS, an engineering simulation software for predicting response of a physical system to 
various loading conditions. Deformation pattern and resulting fluid pressure will be computed using the 
finite element model of the scaffold and compared with the experimental values. 
 
P4 

BIOMECHANICS OF THE PRIMARY CILIUM 

Yi Chung Lim1, Mike Cooling1, David S. Long1,2 
Auckland Bioengineering Institute1, Department of Engineering Science2, University of Auckland, 
Auckland 
 
Endothelial cells dynamically adapt their phenotype in response to hemodynamic shear stresses; this 
adaptation is critical to vascular homeostasis. The inability to maintain homeostasis is an early marker of 
endothelial dysfunction. Endothelial dysfunction has been linked to hypertension and atherosclerosis. For 
these diseases, mechanotransduction plays a key role. The decentralised model of endothelial cell 
mechanotransduction postulates shear stresses not only act locally, but are also transmitted from the cell 
membrane internally through the cell activating shear sensors within. The primary cilium, a membrane-
bound cellular organelle extending several microns from the apical side of endothelial cells into the blood 
stream, is a likely candidate for amplifying the force transmission. We aim to quantify the force transmission 
to provide greater understanding of endothelial mechanotransduction, with the ultimate goal of providing 
new therapeutic approaches to circulation diseases. Structural finite-element modeling and computational 
fluid dynamics were used to develop a computational mechanical model of a ciliated endothelial cell. For 
given input flow conditions and mechanical properties, this model is able to estimate distributions of stress 
and strain throughout the cell. Selected model outputs will be presented. A schematic of a flow chamber will 
also be presented. This chamber is designed allow the live imaging of primary cilium dynamics of 
endothelial cells housed within, in response to various prescribed flow conditions. 
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P5 

RECONCILING AQUAPORIN KNOCKOUT STUDIES WITH THE OSMOTIC MECHANISM: 

INSIGHTS FROM MODELLING THE SALIVARY GLAND 

Oliver J. Maclaren1, James Sneyd2, Edmund J. Crampin1,3 

1Auckland Bioengineering Institute, University of Auckland, Auckland, 2Department of Mathematics, 
University of Auckland, Auckland, 3Department of Engineering Science, University of Auckland, Auckland 
 
The salivary gland is an example of an epithelial tissue that transports fluid isotonically, and at a (relatively) 
high overall rate. Aquaporins are integral membrane proteins that are usually thought to play a crucial role in 
enhancing membrane water permeability by an amount sufficient to achieve these transport characteristics, 
both for the salivary glands and other epithelial tissues. This role for aquaporins has been called the `simple 
permeability hypothesis' (SPH). Aquaporin knockout studies, in which the effects of targeted knockouts of 
aquaporins are considered, are most often interpreted as supporting the SPH; however, this interpretation has 
been challenged by some researchers, who, on the contrary, view knockout studies as providing evidence 
against the SPH. We consider a mathematical model for salivary secretion based on a SPH-type mechanism, 
and consider whether a model of this type is sufficient to account for the key features observed in aquaporin 
knockout studies. We conclude, contrary to the recent objections raised, that a model of this type does 
appear to able to account for these features. In addition, some model features appear generalisable in such a 
way as to account for other patterns in knockout studies - in particular the lesser/greater effect of knockouts 
on the transport rates of epithelial systems that transport at a lower/higher overall rate. 
 
P6 

INTRA-NUCLEUS ACCUMBENS OXYTOCIN ADMINISTRATION ENHANCES MORPHINE-

INDUCED CONDITIONED PLACE PREFERENCE IN THE RAT 

Mahsa Moaddab1,2, Brian I. Hyland2, Colin H. Brown1,2 
1Centre for Neuroendocrinology and 2Department of Physiology, University of Otago, Dunedin 
 
Drug addiction is a pathological behaviour that involves compulsive drug-seeking and drug-taking. 
Recently, attention has focused on the neurohypophysial hormone, oxytocin, as a new treatment for 
addiction to drugs of abuse. Conditioned place preference (CPP) is a model for measuring the rewarding 
effects of drugs of abuse and we have found that intracerebroventricular oxytocin administration enhances 
morphine-induced CPP. Here, we determined whether this effect of oxytocin was mediated in the nucleus 
accumbens shell (NAcSh). Male Wistar rats were trained in a CPP apparatus that consisted of three 
compartments over five days. During the pre-conditioning day, the rats freely explored the entire CPP 
apparatus. On each of the three conditioning days, rats had two conditioning sessions with access limited to 
one of the two side compartments immediately after morphine injection (5 mg/kg, subcutaneous) in one 
compartment and after saline injection for the other compartment. During the post-conditioning day, the rats 
again freely explored the entire CPP apparatus for 10 min. The time spent in the morphine-paired 
compartment minus time spent in saline-paired compartment was used as a preference score (PS), indicative 
of morphine-induced CPP. We administered bilateral intra-NAcSh saline (0.5 µl in each side; n = 10), 
oxytocin (10 ng in each side; n = 17) or oxytocin (10 ng in each side) plus oxytocin receptor antagonist 
(OTR-A; 37.5 ng in each side; n = 10) 5 min before the post-conditioning session. One-way repeated 
measures ANOVA followed by Newman-Keuls tests revealed that the change in PS was higher after intra-
NAcSh oxytocin (194 ± 31s) than after saline (57 ± 34 s; P < 0.05) and that the change in PS after oxytocin 
plus OTR-A (45 ± 63 s) was not different from that after saline (P > 0.05). These data suggest that oxytocin 
enhances morphine-induced CPP via activation of oxytocin receptors in the NAcSh. 
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P7 

INVESTIGATING CHANGES IN THE GONADOTROPIN-RELEASING HORMONE NEURONAL 

NETWORK IN A MOUSE MODEL OF POLYCYSTIC OVARIAN SYNDROME 

AM Moore, M Prescott, RE Campbell 
Centre for Neuroendocrinology, Department of Physiology, University of Otago, Dunedin 
 
Polycystic ovarian syndrome (PCOS) is the most common endocrine disorder among women of 
reproductive age worldwide. In this syndrome, an increase in luteinising hormone pulse frequency is 
suggestive of impaired steroid hormone feedback regulation of gonadotropin-releasing hormone (GnRH) 
neurons in the brain. We sought here to test the hypothesis that impaired steroid hormone feedback in PCOS 
may be the result of altered hormone sensitivity and synaptic regulation of GnRH neurons. We tested this 
hypothesis in a prenatal androgen (PNA)-treated mouse model of PCOS, previously determined to exhibit 
impaired steroid hormone negative feedback. Immunocytochemistry for the progesterone reecptor (PR) was 
performed in PNA-treated and vehicle-treated mice (n=7/group). The number of PR positive cells was 
significantly decreased in the anteroventral periventricular nucleus (p<0.05), the periventricular nucleus 
(p<0.05) and the arcuate nucleus (p<0.05) of PNA-treated mice. These regions represent key sites for 
hormonal feedback on gonadotropin secretion, indicating that PNA exposure inhibits the ability of 
progesterone to relay feedback information to the brain. Vehicle-treated male (n=7), vehicle-treated female 
(n=6) and PNA-treated female (n=5) GnRH-GFP transgenic mice were used to assess GABAergic inputs to 
GnRH neurons. Immunofluorescence to label GFP and the vesicular GABA transporter (VGAT) was 
performed, and the number of VGAT contacts with GnRH neurons (10 neurons per animal) was counted 
using confocal microscopy. The density of VGAT contacts with GnRH neurons between vehicle-treated 
male and female mice was not sexually dimorphic. However, VGAT contact density was significantly 
increased in PNA-treated mice compared with both vehicle-treated males (p<0.001) and females (p<0.01). 
As GABAergic signalling to GnRH neurons is suggested to be excitatory, this may contribute to the elevated 
GnRH neuron activity in the PNA-treated mouse. In conclusion, a reduction in PR expression within the 
hypothalamus and an increase in GABAergic input to GnRH neurons may contribute to the increased GnRH 
neuron pulse frequency that is measured in PCOS patients. 

P8 

BIOMECHANICAL PROPERTIES AND MATERIAL CHARACTERISATION OF THE MURINE 

LARGE INTESTINE: A STUDY ON THE REGIONAL DEPENDENCE OF MATERIAL 

PARAMETERS 

Orfanidis I. K.1, 2, Sokolis D.P.2 
1Auckland Bioengineering Institute, University of Auckland, Auckland, 2 Laboratory of Biomechanics, 
Biomedical Research Foundation of the Academy of Athens, Athens, Greece 
 
The main role of the large intestine is to facilitate water absorption from the remaining indigestible food 
matter and excretion of the latter from the body. To date, only a very small amount of research has been 
conducted on the biomechanical properties of the large intestinal wall, which hinders our understanding of its 
transport role. The objective of the present study was to obtain comprehensive data on the inflation/extension 
response of distinct intestinal segments, from healthy young rats, under physiological loading (0-15 mmHg 
luminal pressures and 100-130% axial extensions). The Fung-type exponential model was implemented as a 
material descriptor, allowing close agreement between our multiaxial data and model predictions (rmse ~ 
30%). The intestinal wall tissue was stiffer axially in view of the calculated model parameters, i.e. a1<a2 and 
the anisotropy degree (a1 + a4)/(a2 + a4)<1, with a1 and a2 specifying the circumferential and axial stiffness 
of wall tissue, and with a4 the stiffness interaction among directions. The transverse colon was the stiffest of 
all regions in both the circumferential (a1 = 5.304 ± 0.952 versus proximal colon: 4.043 ± 0.643, distal 
colon: 1.505 ± 0.222 and rectum: 2.339 ± 0.285) and axial directions (a2 = 16.639 ± 0.792 versus proximal 
colon: 16.580 ± 1.042, distal colon: 13.209 ± 1.185 and rectum: 12.553 ± 0.689). The biomechanical testing 
data and material characterisation results from this study will not only assist the understanding of the 
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adaptation/remodelling processes that occur with age, disease states and surgical interventions, but also 
enable the development of suitable biomaterials for tissue replacement. 
P9 

ESTROGENIC INTERACTION WITH TRK-A RECEPTORS ON PC12 CELLS 

Pyun J1, Matsas M1, Potapov D2, Abraham IM2, Bunn SJ1 
Centre for Neuroendocrinology, Departments of 1Anatomy and 2Physiology, University of Otago, Dunedin 
 
The steroid hormone estrogen has been implicated in having neuronal actions with potential neuroprotective 
effects. In addition to slow genomic mechanisms, 17-β estradiol (E2) also exerts rapid, non-genomic effects 
via membrane bound receptors and the intracellular signal transduction system. Some of these actions may 
be mediated via the neurotrophin receptor TrkA (TrkAR) which is known to activate the Extracellular 
Signal-Regulated Kinase 1/2 (ERK 1/2) pathway. PC12 cells have been used to examine the effect of 
estrogen on TrkAR responses. Single molecule tracking was used to visualize the effects of E2 on the 
movement of TrkAR. The addition of E2 (100pM) enhanced the time spent by the TrkAR in an immobile 
state. Importantly these mobile states are associated with receptor-mediated signaling. Western blot analysis 
of ERK 1/2 phosphorylation was used as an index of TrkAR activation. Acute treatment (5 min) with Nerve 
Growth Factor (NGF) a natural ligand of TrkAR caused a concentration-dependent (0-300 ng/mL) increase 
in ERK phosphorylation. In contrast, E2 stimulation (0-100nM) failed to increase ERK 1/2 phosphorylation 
following either acute (5 min) or chronic (24h) treatment. While ongoing work is determining the effect of 
E2 on NGF on ERK 1/2 activation, at this point E2 induced TrkAR transduction does not appear to involve 
the ERK 1/2 pathway. In conclusion although E2 induces TrkA immobilization this is probably not through 
activation of the ERK 1/2.  
 
P10 

GLUCOSE REGULATION OF WNT SIGNALING AS A LINK BETWEEN TYPE 2 DIABETES 

AND CARDIOVASCULAR DISEASE 

Brie Sorrenson, Emmanuelle Cognard, Peter Shepherd 
Department of Molecular Medicine and Pathology, University of Auckland 
 
Despite strong evidence showing high glucose levels increase the risk of cardiovascular disease, the 
underlying molecular mechanism remains elusive. It is becoming increasingly evident that canonical Wnt 
signaling is involved in the pathogenesis of both type-2 diabetes and cardiovascular disease. Activation of 
Wnt signaling involves binding of Wnt ligands to the Frizzled receptor and the co-receptors LRP5/6, which 
prevents phosphorylation by GSK3 and subsequent degradation of the transcription factor β-catenin, 
allowing for nuclear translocation and activation of target gene expression. We are particularly interested in 
determining whether elevated glucose levels, as seen in type-2 diabetics, regulate lipid accumulation through 
the Wnt signaling pathway in cells relevant to the development of cardiovascular disease. The Wnt co-
receptors LRP5/6 have recently been shown to be crucial for cholesterol homeostasis and are involved in the 
uptake of low-density lipoprotein (LDL) cholesterol. We hypothesise that glucose regulation of LRP5/6 
modulates macrophage LDL uptake and is a central mechanism linking type-2 diabetes and cardiovascular 
disease. We have previously identified that glucose can regulate levels of the Wnt transcription factor β-
catenin in various cell lines, including macrophage cells, and we have also shown glucose regulates post-
translational modification of LRP6 in HepG2 and pancreatic β-cells. In RAW264.7 and J774.2 macrophage 
cell lines we have found glucose regulates the phosphorylation status of the Wnt signaling co-receptors 
LRP5/6 and alters the expression of downstream Wnt target genes, including Cyclin D1 and Cyclin D2, 
which is consistent with activation of the pathway. We are further investigating the mechanism by which 
this regulation occurs and whether this has functional consequences on cholesterol uptake and accumulation. 
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P11 

PERMEABILITY CHARACTERISTICS OF AN IN VITRO MODEL OF THE ALVEOLAR 

EPITHELIUM 

V. Suresh1,2  
1Auckland Bioengineering Institute, University of Auckland, Auckland, 2Department of Engineering 
Science, University of Auckland, Auckland  
 
In vitro models of the alveolar epithelium have applications in the study of pulmonary epithelial transport 
processes involved in water /ion homeostasis and the delivery of drugs, pollutants and infectious agents. 
This work characterises the transport properties of the NCI-H441 alveolar epithelial cell line to evaluate its 
potential as a model system for pulmonary epithelial transport. NCI-H441 cells were cultured on permeable 
Transwell® inserts under air-liquid or liquid-liquid interface conditions. Barrier properties of the cell layer 
were characterised by measuring transepithelial electrical resistance (TEER) and staining for tight junction 
proteins. Passive transport characteristics over a range of molecular masses were characterised by measuring 
cell layer permeability to FITC-conjugated dextrans and peptides. Air-liquid interface cultures expressed 
functional tight junctions with higher TEER values (~ 300 ohm.cm2) compared to liquid-liquid interface 
cultures (< 100 ohm.cm2). Apparent permeabilities of air-liquid interface cultures (10-9 - 10-7cm/s) were 
significantly lower than liquid-liquid interface cultures ( > 10-7 cm/s). Equivalent pore analysis showed that 
air-liquid cultures could be characterised by a single pore population with a radius of approximately 25 nm. 
We conclude that the NCI-H441 cell line grown under air-liquid interface conditions represents a reasonable 
in vitro model to study the dynamics of pulmonary epithelial transport. 
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P12 

A NOVEL TRANSGENIC MOUSE MODEL TO STUDY LEPTIN RESPONSIVE NEURONES IN 

THE REGULATION OF FERTILITY 

Wieteke Zuure, Janette Quennell, Greg Anderson 

Centre for Neuroendocrinology and Department of Anatomy, University of Otago, Dunedin 
 
The regulation of fertility is subject to a wide range of metabolic signals. One key signal is the adipocyte-
derived hormone leptin, which is able to cross the blood brain barrier and bind to leptin receptors expressed 
by hypothalamic brain neurones. In the hypothalamus leptin is able to regulate the release of gonadotropin 
releasing hormone (GnRH) the main regulator of the neuroendocrine, hypothalamic pituitary gonadal axis. 
We have shown that the effects of leptin are not direct, since GnRH neurones in the rostral medial preoptic 
area (rMPOA) do not express the leptin receptor. How the leptin signal is conveyed to GnRH neurones 
remains largely unknown. To further investigate the pathway by which leptin can modulate GnRH release, a 
transgenic mouse model has been developed. In this model Cre-Lox transgenics are used to express green 
fluorescent protein (GFP) under the control of the leptin receptor promoter. To validate this model, 
transgenic animals were treated either with peripheral or intracerebroventricular delivered leptin after an 
overnight fast. Immunohistochemical staining of the leptin-activated signal transducer and activator of 
transcription 3 molecule (STAT3) was used as an established marker for leptin responsive neurones. 
Throughout different hypothalamic brain areas known to be involved in leptin signaling, 75-90% of GFP 
expressing neurones coexpressed phosphorylated STAT3 staining. We are currently using this validated 
leptin receptor GFP mouse model in a retrograde tracer experiment, where fluorescent latex microbeads 
(RetroBeads™) are injected into the rMPOA. Microbeads are taken up by, and travel retrograde to the 
neurones projecting to the region of injection. This will allow us to map afferent leptin receptor neurones 
that project to the rMPOA (analysis in progress), giving us new insights in the regulation of GnRH release 
by leptin. 
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P13 

INCREASED EXPRESSION OF SUPPRESSORS OF CYTOKINE SIGNALLING IN THE 

SUPRAOPTIC AND PARAVENTRICULAR NUCLEI OF PREGNANT AND LACTATING RATS 

Rachael Augustine1, Gregory Bouwer1, Victoria Scott1, Alexander Seymour1, David R. Grattan2, Colin H. 
Brown1 
Centre for Neuroendocrinology and 1Department of Physiology, 2Department of Anatomy, University of 
Otago, Dunedin 
 
During pregnancy, maternal food intake and body weight increase to meet the high metabolic demands of 
lactation, ensuring survival of the newborn. Prolactin has been implicated in causing this adaptation. 
Oxytocin suppresses appetite and prolactin acts on oxytocin neurons via the long form of the prolactin 
receptor. Hence oxytocin neurons might mediate the central effects of prolactin on food intake. Prolactin 
receptor acts via STAT5b, which is auto-regulated by other intracellular signalling molecules, suppressors of 
cytokine signalling (SOCS). Therefore, we hypothesised that prolactin-induced intracellular signalling 
pathways might be inhibited in oxytocin neurons during pregnancy to allow food intake to increase. To 
investigate changes in genes involved in prolactin regulation of oxytocin neuron activity over the course of 
pregnancy and during lactation, we determined gene expression in the supraoptic (SON) and paraventricular 
nuclei (PVN) of diestrous, day 7, 14 and 21 pregnant and day 7 lactating rats. Rats were decapitated and 
brains removed, rapidly frozen and coronal slices were taken at a thickness of 300 µm. The SON and PVN 
were microdissected out using a blunt-ended needle and total RNA was extracted and reverse transcribed 
into cDNA. Quantitative PCR was carried out to determine the relative expression of oxytocin (OT), 
arginine vasopressin (AVP) and SOCS. Fold-changes in gene expression in the pregnant and lactating rats 
were determined using the diestrous animals as the control group. The expression of the SOCS genes CISH, 
SOCS1 and SOCS3 (as well as OT, AVP) were significantly higher at some time points during pregnancy 
and lactation, compared to the diestrous control rats in either, or both, the SON and PVN. An increase in 
gene expression for the various SOCS signalling molecules might reduce oxytocin neuron responses to 
prolactin in pregnancy and lactation to allow increased food intake. 
 

P14 

IMMUNE ACTIVATION OF ADRENAL MEDULLARY CHROMAFFIN CELLS 

DE Tranter, J Kaur, SA Douglas, SJ Bunn 
Centre for Neuroendocrinology and Department of Anatomy, University of Otago, Dunedin 
 
The stress response is facilitated largely by the actions of the adrenal glands in response to various stimuli. 
Such stimuli encompass physical and psychological stresses, where homeostasis is perceived to be 
threatened. The chromaffin cells of the adrenal medulla are essential for the mediation of the “fight or flight” 
response in which both catecholamine and neuropeptide output is augmented. Growing evidence suggests 
immune challenge is a stressor capable of activating the adrenal medulla. Furthermore, stress is known to 
modulate the immune system, thus forming a bi-directional relationship between the two. Microarray data 
has shown the immune signals interleukin-6 and histamine are both capable of inducing neuropeptide gene 
expression in chromaffin cells. The current study aims to further examine these effects, with particular focus 
on vasoactive intestinal polypeptide (VIP) and galanine, which both interleukin-6 and histamine were shown 
to increase. In addition, selected neuropeptides were investigated, increases of which were unique to either 
interleukin-6 or histamine; namely tachykinin which was increased following histamine treatment, and 
parathyroid-related peptide and gastrin-releasing peptide, both of which were induced by interleukin-6. 
Primary chromaffin cell cultures were obtained from bovine adrenal glands, and were incubated for 6-24 
hours with or without interleukin-6 or histamine. RNA was extracted and reverse transcribed, following 
which qPCR was conducted for VIP and galanine. Interleukin-6 treatment resulted in small but significant 
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increases of approximately 50% for both VIP and galanine, whereas treatment with histamine caused more 
robust increases (20-fold and 10-fold respectively). The data thus far confirms chromaffin cells are 
responsive to interleukin-6 and histamine and on-going experiments are exploring interactions between the 
two. The physiological implications of such neuropeptide induction are currently unknown, but may play a 
role in regulating the inflammatory response. 
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RESPONSE OF ASTHMATIC MICE AIRWAY SMOOTH MUSCLE IN PRESENCE OF 

COMBINED BRONCHODILATOR AND MECHANICAL OSCILLATIONS  

Jo-Avila, M.J., Al-Jumaily, A.M., Lu J.1, Sobrevia L.2  
Institute of Biomedical Technologies, Auckland University of Technology, New Zealand, 1Department of 
Interdisciplinary Studies, Auckland University of Technology, New Zealand, 2Cellular and Molecular 
Physiology Laboratory, Pontificia Universidad Católica de Chile, Chile 
 
An asthmatic attack is instigated by hyperconstriction of airway smooth muscle (ASM). The contraction can 
be relieved with bronchodilator medication such as Isoproterenol (ISO), which mimics the body’s own 
bronchorelaxant, adrenaline. Medicinal treatments are widely used in asthma, but with varied effectiveness 
as well as associated side effects. Studies have shown that mechanical oscillations equivalent to 
physiological patterns such as breathing and deep inspiration in healthy airways can induce relaxation on 
pre-constricted airways, but different responses have been observed from asthmatic airways. The aim of this 
study is to assess the effect of breathing equivalent oscillations to pre-constricted mice airways from healthy 
and asthmatic subjects, in presence and absence of ISO. Preliminary results show that when ISO is 
combined with oscillations equivalent to breathing seem to increase relaxation, compared to just ISO (35% 
and 22% respectively) in healthy airways, but this effect is missing in asthmatic airways (17% and 15% 
respectively). When mechanical oscillations equivalent to tidal breathing are applied alone to asthmatic 
airways, a relaxation of ~7 ± 0.73% is observed after a few minutes of application. The superimposition of 
oscillations with an amplitude of 1% and 1.5% and frequencies of 5, 10, 15 and 20 Hz on breathing 
equivalent oscillations results in a variety of responses, with increased relaxation for all the frequencies at 
1.5%and at 1% with 5Hz, and reduced relaxation for the rest of frequencies at 1%. The results show that the 
imposition of breathing oscillations has a bronchorelaxant effect, which reinforces the findings in ASM 
tissues. The bronchorelaxant effect of ISO seems to increase when combined with mechanical oscillations in 
healthy airways, but this effect is not observed in the same manner in asthmatic airways. This may be due to 
airway changes or adaptation of the ASM during the development of the disease. 
 
P16 

THE NEW AUTOMATIC BLOOD PRESSURE MEASUREMENT METHOD REGARDLESS OF 

ARM SIZES 

Lan, H., Al-Jumaily, A.M.  
Institute of Biomedical Technologies, AUT University, Auckland 
 
Accurate blood pressure (BP) measurement of is essential to classify related risk factors. Proper selection of 
cuff size is crucial in noninvasive BP measurement. Previous studies have shown that the most frequent 
error of BP measurement in outpatient clinics is “miscuffing”. In the American Heart Association BP 
measurement guideline, 46.2% of arm circumference is suggested for cuff width in adult blood pressure 
measurement. Although epidemiologic data is mostly based on the ausculatory method conducted by well-
trained physicians, it is increasingly recognized that office measurements correlated poorly with BP in many 
settings: i.e. multiple measurements at different times, relaxed, etc. However, these can be supplemented by 
automatic oscillometric devices taking readings at home. From the theoretical analysis of the oscillometric 
method, it is shown that this method is more related to cuff size than the auscultatory method. However, 
most of the automatic devices in the market only provide three cuff sizes: small 18~22 cm, medium 22~32 
cm, and large 32~45 cm. The measurement is inaccurate as one cuff size is used to fit a wide range of arm 
sizes. Based on the previous study, it is shown that for arm circumference up to 55cm, 100% cuff pressure 
transmission ratio is observed in the 5 cm wide section under the center of the cuff. The artery deformation 
under that section is highly related to BP-CP (cuff pressure) relationship. This proposed research is aimed to 
using the changing arm surface strain under the central section of the cuff to amend the measurement results 
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of the oscillometric method. The new method will be able to minimize the effect of the measurement errors 
introduced from cuff size.  
P17 

BREAST CANCER DETECTION USING HOLOGRAPHY MICROWAVE IMAGING  

Lulu Wang1, Ray Simpkin 2, Al-Jumaily A.M.1 
1Institute of Biomedical Technologies (IBTec), Auckland University of Technology, Auckland, 2Department 
of Industrial Research Limited (IRL), Auckland 
 
Breast cancer is the most frequently diagnosed disease and the leading cause of cancer death among females 
in New Zealand and worldwide. Recent research work has indicated that microwaves could offer a new low 
cost non-ionising technique for the detection and imaging of breast cancer tumours. This research 
investigates a new holography microwave imaging array (HMIA) system for early breast cancer detection, 
which is based on holography microwave and aperture synthesis imaging techniques. Using published data 
for the dielectric properties of normal breast tissues and malignant tumours, two-dimensional (2D) and 
three-dimensional (3D) mathematical models are developed to demonstrate the proposed technique. Several 
illumination schemes, based on different microwave transmitter/receiver configurations, are compared based 
on the quality of the reconstructed images of 2D and 3D the breast model. The 3D computer simulations 
show that tumours as small as 2mm in diameter anywhere within the breast can be successfully detected. 
The significant imaging improvement was achieved by optimizing antenna array configurations to offer the 
best possibility of detecting tumours of various size, shape and position. 
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INTERACTION BETWEEN ALTERED ADRENORECEPTOR FUNCTION AND ANAESTHESIA 

IN OBESITY IN VIVO 

Carol T Bussey, Anne E de Leeuw, Regis R Lamberts 
Department of Physiology, University of Otago, Dunedin  
 
Patients with obesity undergoing surgery have higher risk of cardiovascular complications because of an 
unidentified instability in the regulation of blood pressure (BP). The sympathetic nervous system is a crucial 
regulator of cardiac function and blood flow, acting primarily through α- and β-adrenoreceptors (ARs). Our 
previous data demonstrated reduced β-AR responsiveness in isolated hearts from obese Zucker rats. The 
current aim was to examine whether in vivo AR responsiveness is altered in obese rats, and how this is 
affected by anaesthesia. In sixteen week old male Zucker obese rats (n=4) and lean littermates (n=3) a 
telemetry device was implanted into the abdominal aorta, to provide in vivo BP and heart rate (HR) data, and 
a vascular access port was positioned in the femoral vein to provide minimally disruptive intravenous 
access. Following a 7 day recovery period, animals were injected with incrementing doses of the β-AR 
agonist dobutamine (2-120 µg/kg) or the α-AR agonist phenylephrine (1-100µg/kg). Treatments were 
repeated under conscious and anaesthetised (2% isoflurane) conditions in random order at twice-weekly 
intervals to prevent desensitisation. Obese rats displayed basal hypertension and tachycardia, with a 44% 
increase in mean arterial pressure (MAP) and 7% increase in HR, which was amplified to a 68% and 16% 
increase during anaesthesia, respectively. Under conscious conditions, the HR response to β-AR stimulation 
was reduced in obese animals, whereas during anaesthesia, the increase in HR was more pronounced. Obese 
rats displayed a greater increase in MAP in response to α-AR stimulation, which was more pronounced 
during anaesthesia. However, the reduction in HR was similar in obese and lean rats, suggesting reduced 
bradycardic baroreflex activation. These data show that obese rats have altered autonomic regulation of BP, 
which is attenuated by anaesthesia. Thus obesity is characterised by a reduced ability to respond to 
cardiovascular challenges, which most likely contribute to higher surgical complication rates in obese 
patients. 

P19 

THE RyR2 BINDING PROTEIN TRIADIN DECREASES THE PROPENSITY FOR STORE 

OVERLOAD INDUCED Ca
2+

 RELEASE 

Manesh Deo, Janet McLay, Peter P Jones 
Department of Physiology, University of Otago, Dunedin 
 
Arrhythmia occurs in a number of types of heart disease including heart failure (HF). It has been shown that 
store overload induced calcium release (SOICR) is a common mechanism underlying many types of 
arrhythmia. It is also known that SOICR occurs due to the inappropriate opening of the cardiac ryanodine 
receptor (RyR2), as a result of increased sensitivity to endoplasmic reticulum (ER) luminal Ca2+. However, 
the molecular mechanisms that lead to RyR2 sensitisation to luminal Ca2+ and thus SOICR remain poorly 
understood. RyR2 forms a large macromolecular complex with other proteins which have been proposed to 
regulate RyR2 activity. One such protein is the luminal protein triadin which is known to be lost from the 
RyR2 complex in HF. In the present study, we investigated whether the interaction of triadin with RyR2 is 
important for the luminal Ca2+ sensitivity of RyR2 and therefore the propensity for SOICR. Single cell 
cytosolic Ca2+ imaging, using the high affinity Ca2+ indicator Fluo4-AM, showed that the presence of triadin 
delayed the initiation of SOICR events, suggesting an inhibitory role for triadin. This was confirmed by 
single cell luminal Ca2+ imaging, using the ER targeted Ca2+ indicator protein (D1ER), in cells expressing a 
hereditary arrhythmogenic mutant form of RyR2 (V4653F); a mutation known to sensitise RyR2 to luminal 
Ca2+ and increase the propensity for SOICR. In these cells the addition of triadin significantly increased the 
luminal Ca2+ level required for SOICR, restoring it to near RyR2wt levels. These results provide the first 
evidence that triadin directly de-sensitises RyR2 to luminal Ca2+ and reduces the propensity for SOICR. 
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Therefore this suggests that the loss of triadin in HF is arrhymogenic and that stabilising the interaction of 
triadin with RyR2 in HF patients susceptible to arrhythmias is likely to be therapeutic. 
P20 

SUPER-RESOLUTION IMAGING OF CARDIAC CALCIUM HANDLING SYSTEMS IN RAT 

TISSUE SECTIONS 

Y. Hou1, D. Baddelely1, D. Crossman1, I.D. Jayasinghe1,2, C. Soeller1 

1Department of Physiology, School of Medical Sciences, University of Auckland, 2School of Biomedical 
Sciences, University of Queensland 
 
Calcium is the central ion responsible for excitation contraction coupling and there is strong evidence that 
the regulation of calcium release depends on structural detail at the nanometre scale. We therefore imaged 
sub-cellular structures associated with calcium handling using near molecular level optical super-resolution 
microscopy. Using dual colour single molecule based localization microscopy (dSTORM) with a resolution 
approaching ~30nm we stained several proteins associated with sarcoplasmic reticulum (SR) calcium release 
in thin sections from rat myocardium, including ryanodine receptors (RyRs), SERCA and the SR protein 
junctophilin (JPH, a marker of junctions). Our images show SERCA forming a dense network around the 
myofibrils interspersed with areas of JPH which appear to lack SERCA labeling. Comparisons with both 
electron microscopy and confocal microscopy suggests similar morphology of structure in all three imaging 
modalities with super-resolution offering clear advantages in detail discrimination when compared with 
diffraction limited methods. We further achieved optical triple-labeling of SR proteins in relation to the 
myofibrils with 2 channels (SERCA, JPH) in super-resolution. We are also now in the process of imaging 
RyR distributions with full 3D super-resolution and are developing an effective super resolution label for the 
t-tubular system using a 'cocktail' targeting multiple protein epitopes. Results from these studies show 
considerable promise. 
 
P21 

HASTENED RELAXATION IN A NON-FAILING DIABETIC HEART 

Shivanjali J. Lingam1, Pankaj Saxena2, Sean Coffey3, J. Chris Baldi4, Regis R. Lamberts1, Peter P. Jones1 
1Department of Physiology, 4Department of Medicine, University of Otago, Dunedin, 2Department of 
Cardiothoracic Surgery, 3 Department of Cardiology, Dunedin Hospital, Dunedin 
  

Type 2 diabetes mellitus (T2DM), the most prominent form of diabetes mellitus, is characterised by 
impaired relaxation of the heart that eventually leads to heart failure. The cardiac relaxation pathway is 
governed by the combined activity of sarco(endo)plasmic reticulum Ca2+-ATPase (SERCA2a) and 
phospholamban (PLB). SERCA2a actively resequesters free cytosolic Ca2+ into the sarcoplasmic reticulum, 
promoting cardiac relaxation, whereas PLB inhibits this SERCA2a activity, thereby reducing cardiac 
relaxation. Several type 1 diabetes mellitus (T1DM) animal and human studies and a few T2DM animal 
studies have found decreased SERCA2a activity and increased PLB expression in the left ventricular of the 
heart, indicating reduced cardiac relaxation. However, mechanisms underlying reduced SERCA2a activity in 
humans with T2DM, remain undefined. To examine SERCA2a and PLB expression, we carried out a 
western blotting analysis in human atrial appendages from T2DM and non-diabetic patients with preserved 
ejection fraction, undergoing coronary artery bypass surgery (CABG). Blot analysis revealed similar total 
SERCA2a protein levels between T2DM and non-diabetic patients. Unexpectedly, we found a decrease in 
PLB protein levels in T2DM patients compared to non-diabetic patients, resulting in a decreased PLB: 
SERCA2a protein ratio, indicating increased SERCA2a activity. Thus, in contrast to previous studies in 
diabetic animals (T1DM and T2DM) and humans (T1DM), our current data in T2DM patients, who do not 
yet have cardiac dysfunction, indicate to have an increased SERCA2a activity, suggesting improved atrial 
relaxation. This may suggest that in the pre-failing diabetic heart SERCA2a activity is increased, as a 
compensatory mechanism, to protect the diabetic heart from early stages of heart failure. 
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ACCURATE ENDOCARDIAL ACTIVATION REPRESENTATION OF ATRIA BY 

NONCONTACT MAPPING 

Shu Meng1, Jichao Zhao1, Nigel A Lever1,2,4, Ian J LeGrice1,3, Bruce H Smaill1,3 

1Auckland Bioengineering Institute, 2Medicine and 3Physiology, University of Auckland, 4Auckland City 
Hospital, Auckland 
 
Atrial fibrillation (AF) is the most common heart rhythm disturbance. It is prevalent in the elderly, and is 
associated with increased morbidity and mortality. Percutaneous catheter ablation has proved highly 
effective for treatment of paroxysmal AF (>80% success), but is much less so for persistent AF (PeAF) 
where success rates are ~50% even with optimally combined ablation approaches. There are a number of 
reasons for this. The structural substrates that sustain PeAF are complex and it is difficult to construct 
representative activation patterns during AF using sequential contact mapping techniques. We are 
developing a novel noncontact atrial mapping system that will enable electrical activation across the 
endocardial surfaces of the atria to be reconstructed for individual cycles of AF. Basket catheters (128 
unipolar electrodes each) are positioned in both left and right atria, and unipolar extracellular potentials are 
acquired simultaneously from all electrodes. The 3D locations of electrodes and key atrial landmarks are 
determined using biplane cine-fluoroscopy and the atrial chambers are reconstructed in 3D using MR images 
acquired prior to the study. Separate bicubic finite-element meshes are fitted to atrial surface geometry 
identified in the MR images. Electrical activation is then mapped onto endocardial surfaces of the atria using 
a geometry-based forward transformation embedded in CMISS (finite-element modeling software developed 
by the Auckland Bioengineering Institute). Here, we present the results of preliminary studies, in which we 
have verified the forward mapping approach for the left atrium using electrical activation data acquired in 
sheep with a Constellation mapping catheter (Boston Scientific, Inc) and in humans with an EnSite 
noncontact array (St. Jude Medical, Inc). Our results demonstrate that the geometry-based forward 
transformation methods provides robust real-time electro-anatomic mapping data during AF. 
 
P23 

CHARACTERISATION OF THE LOW DENSITY LIPOPROTEIN RECEPTOR BINDING 

PROPERTIES OF LIPOPROTEINS FROM A FAMILIAL HYPOALPHALIPOPROTEINEMIA 

SUBJECT 

Thomas D Morley1, Gregory MI Redpath1, Torsten Kleffmann1, Anne von Zychlinski1, Michael JA 
Williams2, Sally PA McCormick1 
1Department of Biochemistry and 2Department of Medicine, University of Otago, Dunedin 
 

Familial hypoalphalipoproteinemia (FHA) is a rare inherited disorder characterised by extremely low levels 
of high density lipoprotein (HDL). As HDL is known to protect against the development of atherosclerosis 
promoted by low density lipoprotein (LDL), it is expected that FHA patients should be susceptible to 
developing atherosclerosis. However, our lab has identified four FHA cases with extremely low HDL levels 
(<0.23 mmol/L) that lack any evidence of atherosclerosis including one individual (age 50) with HDL levels 
below detection. Compositional analysis of the LDL from this FHA individual showed it to have a 
significantly higher triglyceride content (33%) compared to control LDL (15.1%). We hypothesised that the 
altered lipid content could alter the conformation of the major LDL surface protein, apolipoprotein B-100 
(apoB). The lack of HDL in this individual would also be expected to alter apolipoprotein ratios on the LDL 
molecule. Conformational analysis of the FHA LDL showed an altered conformation of apoB compared to 
control LDL. In particular, the binding to an apoB-specific monoclonal antibody, MB47, which has an 
epitope in the LDL-receptor binding region of apoB, was increased in the FHA compared to control LDL. 
Absolute quantification (AQUA) of apolipoprotein ratios by mass spectrometry showed a much decreased 
apolipoprotein E (apoE) to apoB ratio on the FHA compared to control LDL (1:10 compared to 1:1, 
respectively). ApoE assists LDL in localising to the cell surface for apoB-mediated uptake by the LDL 



71 
 
 

receptor. LDL receptor uptake assays are currently being performed in HepG2 cells to assess the uptake of 
FHA LDL compared to control LDL.  
P24 

IS THE REDUCED Β-ADRENERGIC RESPONSIVENESS IN THE DIABETIC RAT HEART DUE 

TO CHRONOTROPIC AND/OR INOTROPIC CHANGES? 

Heng-Yu Wang1, J Chris Baldi2, Regis R Lamberts1 
1Department of Physiology, Otago School of Medical Sciences, Dunedin, 2Department of Medicine, 
University of Otago, Dunedin  
 
Diabetes mellitus has a profound detrimental effect on the heart, with diabetic patients having a greater risk 
in the development of cardiovascular complications during and after surgery. It is postulated that the diabetic 
myocardium has a reduced cardiac responsiveness to β-adrenoceptor (β-AR) stimulation by catecholamines, 
but whether this is due to decreased inotropy (contractile force), chronotropy (heart rate) or both is 
unknown. Therefore, this study aimed to determine whether myocardial inotropic and chronotropic 
responses to β-AR stimulation are reduced in diabetes, using Zucker-diabetic-fatty (ZDF) rats. Langendorff-
perfused hearts of non-diabetic and diabetic ZDF rats (male, 16 weeks, n = 8) were randomly assigned to 
paced (5 Hz) or unpaced (intrinsic) heart rate. After basal functional parameter measurements, the hearts 
were exposed to incremental concentrations of dobutamine (10-9 to 10-6 M), a β-AR agonist. Left ventricular 
pressure (PLV) and intrinsic heart rate (HR) were measured to assess inotropic and chronotropic response, 
respectively. In the paced and unpaced hearts, no changes in basal PLV were observed. There was a reduced 
response in PLV to incrementing dobutamine concentrations in the diabetic group, which was more 
pronounced in the unpaced heart (∆EC50 between non-diabetic and diabetic group: 0.47x10-7 M paced vs. 
1.76x10-7 M unpaced, P < 0.05). In unpaced hearts, a depression in basal HR was detected in diabetic 
compared to non-diabetic (250±15 vs. 178±9 bpm, P < 0.05), whereas the proportional HR increase in 
dobutamine concentrations were similar in both groups. The reduction in basal heart rate and compromised 
inotropic response to catecholamines in the diabetic heart is likely to be caused by the increased sympathetic 
efferent activity known to be present in diabetic rats. Although chronotropic modulation by dobutamine was 
unaltered, the HR-dependent inotropic responses to catecholamines suggest a reduced association between 
HR and contractility (Treppe effect) in the diabetic heart. 
 


