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Plenary 1  

Strategies to Promote Recovery From Cervical Spinal Cord Injury  

Gary C. Sieck  
Department of Physiology & Biomedical Engineering, Mayo Clinic.  
 
In the United States there are about 11,000 new cases of spinal cord injury (SCI) each 
year. Most SCI’s are incomplete with some sparing of spinal cord pathways. Among 
SCI patients, ~50% involve the cervical spinal cord, with many cases resulting in 
impairment of rhythmic phrenic nerve activity and paralysis of the diaphragm muscle 
(DIAm). Some of these SCI patients must be maintained on long-term mechanical 
ventilation, with associated higher morbidity and mortality rates. Clearly, it is 
important to understand how rhythmic phrenic activity can be restored in these SCI 
patients and this is a key objective of our research.  
It is well established that excitatory premotor drive to phrenic motoneurons emanates 
predominantly from the ipsilateral medulla. As a result, after C2 spinal cord 
hemisection (SH) ipsilateral excitatory input is removed and rhythmic phrenic activity 
disappears on the affected side. However, there is a latent contralateral excitatory 
premotor input to phrenic motoneurons that can be strengthened with time after SH 
(neuroplasticity) leading to functional recovery of rhythmic phrenic activity (crossed 
phrenic phenomenon). Converging evidence suggests that neurotrophins (e.g., brain-
derived neurotrophic factor - BDNF) acting through tropomyosin related kinase 
receptors (e.g., TrkB) play an important role in neuroplasticity. Importantly, only full-
length TrkB (TrkB.FL) is capable of signaling via phosphorylation, whereas truncated 
TrkB isoforms (TrkB.T1 and TrkB.T2) act in a dominant-negative fashion to inhibit 
TrkB signaling. Our results indicate that intrathecal BDNF treatment enhances 
functional recovery of rhythmic phrenic activity, whereas intrathecal treatment with 
TrkB-Fc, a fusion protein that quenches extracellular BDNF delays functional 
recovery. Unfortunately, exogenous intrathecal neurotrophin treatment is associated 
with significant negative adverse effects that preclude its therapeutic use. As an 
alternative, we have explored use of a novel targeted approach to promote recovery of 
rhythmic respiratory activity following cervical SCI by enhancing TrkB.FL 
expression and signaling in phrenic motoneurons, while avoiding undesirable adverse 
effects. Our central hypothesis is that functional recovery of rhythmic phrenic activity 

after SH is enhanced by an increase in TrkB.FL signaling in phrenic motoneurons. 
Our long-term goal is to develop an effective therapy to increase TrkB.FL signaling in 
phrenic motoneurons and thereby promote functional recovery after upper cervical 
SCI. 
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Plenary 2  

Leptin Induced Hypertension, the Link Between Obesity and Metabolic Disease? 

Michael A Cowley 
Monash Obesity & Diabetes Institute, and Department of Physiology, Monash 
University, VIC, Australia 
 
Obesity rates continue to rise, causing greater risks of diabetes, cancer, and 
cardiovascular diseases. Drugs to treat obesity have had very limited success, so we 
now seek to determine if we can break the link between obesity and metabolic 
diseases. We have previously described the phenomenon of leptin-resistance, where 
obese mice no longer lose weight in response to the adipocyte hormone leptin. We 
have discovered that leptin retains the ability to activate the sympathetic nervous 
system of obese mice, even though they are otherwise resistant to leptin, therefore 
leptin resistance is not global, rather it is selective. In response to leptin, obese leptin-
resistant mice still show rapid activation of neurons in the dorsomedial hypothalamus, 
and rapid increases in brown adipose tissue temperature. Hyperleptinemic mice are 
hypertensive and tachycardic, conversely leptin deficient mice are bradycardic and 
hypotensive. Here I will describe the effects of chronic leptin treatment on 
cardiovascular tone in lean mice, and of leptin antagonism on cardiovascular tone in 
obese mice. 
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Keynote 1. Perinatal Society Keynote Lecture  
Nutrition-Microbiology-Immunity Interactions in Preterm Neonates Susceptible 

to Necrotizing Enterocolitis 

Per T. Sangild1 
1Department of Human Nutrition, University of Copenhagen, Denmark  
 
The gut disorder, necrotizing enterocolitis (NEC), is among the most serious diseases 
for preterm neonates. The preterm gut is very sensitive to enteral feeding which may 
either promote gut adaptation and health, or induce gut dysfunction, bacterial 
overgrowth and inflammation. It remains difficult to distinguish the early initiators of 
NEC from the later consequences of the disease pathology. To elucidate the 
mechanisms and identify clinical interventions, animal models showing spontaneous 
NEC development after preterm birth coupled with different diets and feeding 
protocols may help. In this review, we summarize some recent results from studies on 
preterm pigs on the nutritional, microbial and immunological interactions during the 
early feeding-induced mucosal dysfunction and later NEC development. We show 
that introduction of suboptimal enteral 
formula diets, coupled with parenteral nutrition, predispose to disease, while 
advancing amounts of mother's milk from birth (particularly colostrum) protects 
against disease. In conclusion, the transition from parenteral to enteral nutrition 
shortly after birth plays a pivotal role to secure gut growth, digestive maturation and 
an appropriate response to bacterial colonization in the sensitive gut of preterm 
neonates. 
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Keynote 2. NZSE Keynote Lecture 

Discovery of Adropin, a Peptide Hormone Involved in Metabolic Homeostasis 

Using Mouse Genetics 

Andrew A. Butler1, Charmaine S. Tam2, Marie-Pierre St-Onge3, Eric Ravussin2, 
Randall L. Mynatt2, Jingying Zhang2 and K. Ganesh Kumar1. 
1The Scripps Research Institute, FL. 2Pennington Biomedical Research Center, 
Louisiana State University System, LA.3New York Obesity Nutrition Research 
Center, St. Luke's/Roosevelt Hospital and College of Physicians and Surgeons, 
Columbia University, NY. 
 
In the USA, the rates of obesity and type 2 diabetes doubled between 1980 and 2008. 
In 2010, 19 million people had been diagnosed with diabetes while 7 million people 
are estimated to have diabetes but not be aware of their predicament. A clear need 
thus exists for developing new methods that improve glycemic control in patients with 
type 2 diabetes. Mouse genetics has made enormous contributions to our 
understanding of how organisms regulate fatty acid and glucose metabolism to 
maintain metabolic homeostasis. In this presentation I will discuss the discovery and 
characterization of a novel peptide hormone using mouse models. Adropin is a small 
secreted peptide that is highly expressed in the central nervous system and liver. 
Analysis of gene expression and serum levels in mice suggests regulation by dietary 
macronutrients and fasting, and that diet- or genetically-induced obesity results in a 
state of adropin deficiency. Adropin is also detectable in human serum. To determine 
whether adropin deficiency is a factor in the development of metabolic diseases 
associated with obesity, we examined the response of obese mice to adropin therapy 
and created strains of mice with global or conditional deletions of the adropin gene. 
Adropin therapy improves the metabolic phenotype of obese mice. Conversely, mice 
that don’t produce adropin display hepatic insulin resistance, dyslipidemia and 
increased propensity for impaired glucose tolerance associated with obesity. 
Collectively, these results suggest the identification of a new peptide hormone 
primarily of hepatic origin that has an important role in metabolic homeostasis, and 
that may provide a new target for developing diabetes therapies. 
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Keynote 3. NZSE Nancy Sirrett Lecture  

Prolactin, Pregnancy and the Maternal Brain 

David R. Grattan 
Centre for Neuroendocrinology and Department of Anatomy, University of Otago, 
Dunedin, New Zealand 
 
Prolactin receptors are expressed in a range of neurons throughout the hypothalamus, 
and in some extra-hypothalamic regions of the brain.  As such, it is apparent that 
prolactin might influence a variety of brain functions.  The best characterised of these 
is the stimulation of dopamine production from the tuberoinfundibular dopamine 
neurons of the arcuate nucleus, part of a short-loop negative feedback mechanism that 
limits its own secretion.  Prolactin also stimulates food intake, suppresses fertility, 
inhibits firing of oxytocin neurons, is anxiolytic, suppresses the stress response and 
promotes neurogenesis in the adult brain.  The well-established role of prolactin in 
maternal behaviour provides a possible insight into why a single hormone might have 
such pleiotropic actions in regulating brain function.  We hypothesise that many of 
these apparently unrelated effects of prolactin in the brain can be considered as one 
unified function: to promote adaptive changes in the maternal brain during pregnancy 
and lactation. Prolactin, together with the closely related placental lactogen, provide 
the brain with the necessary afferent signals to inform the brain that the mother is 
pregnant and that changes in function are required. Thus, the same hormonal signals 
used to stimulate milk production from the mammary gland are also used in the brain 
to coordinate appropriate adaptive responses that facilitate the provision of care and 
nutrition to dependent offspring.  Aberrant prolactin signalling in the brain during 
pregnancy might contribute to a range of disorders affecting both mother and infant. 
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Keynote 4. PSNZ Triennial Medal Lecture  

The Kisspeptin Story So Far; From the Clinic to Laboratory and Back Again 

Allan E. Herbison 
Centre for Neuroendocrinology and Department of Physiology, University of Otago, 
Dunedin, New Zealand 
 
The critical importance of kisspeptin-GPR54 signalling to the control of fertility took 
reproductive neurobiologists by surprise in late 2003. At that time, two clinical studies 
revealed a striking human phenotype of infertility and absence of puberty in humans 
with GPR54 mutations. Two years earlier, the endogenous ligands for GPR54 had 
been described to be the kisspeptin family of peptides named after the Hershey 
chocolate factory product the “Hershey Kiss”. An intensive world-wide effort by 
many biomedical scientists has since made substantial progress in unravelling the sites 
and mechanisms of kisspeptin-GPR54 signalling to control fertility. Using transgenic 
technologies, work in the Herbison laboratory has been at the forefront of 
understanding how kisspeptin controls the gonadotropin-releasing hormone (GnRH) 
neurons that drive puberty and subsequent fertility. Amazingly, the key role of 
kisspeptin in fertility regulation is very highly conserved in mammals through to fish. 
Armed with the mechanistic insights of how kisspeptin acts to control GnRH neurons, 
kisspeptin is now back in the clinical arena and the subject of several clinical trials 
aimed at manipulating human fertility. Of particular importance to New Zealand, 
kisspeptin is also likely to be of value in controlling the timing of fertility in our 
agricultural sector. 
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S1.1 Genetic Approaches to Understanding Hypothalamic Function in the Mouse 

Ulrich Boehm  
University of Hamburg, Germany 
 
An essential obstacle in neuroendocrinology is to understand how specific hormone-
producing neurons in the hypothalamus are regulated by afferent pathways and how 
they impinge on downstream target cells to elicit behavioral and endocrine responses. 
A small subset of basal forebrain neurons that produce and secrete gonadotropin-
releasing hormone (GnRH) controls reproductive physiology and behavior in 
mammals. To ensure reproductive success, the GnRH neuronal network has to process 
and integrate various cues. Likewise, it has to ensure that it selectively affects specific 
target cells in response to these cues. We developed genetic strategies to visualize 
neurons up- and downstream of GnRH neurons in the mouse brain and started to 
characterize these cells. Both the accessory and the main olfactory system relay 
information to GnRH neurons, revealing one afferent pathway by which 
chemosensory cues influence reproductive physiology and behavior. Target cells 
downstream of GnRH neurons are found in areas influencing sexual behaviors as well 
as in brain areas that process olfactory and pheromonal cues, revealing one efferent 
pathway by which the neuroendocrine hypothalamus may influence the sensitivity 
towards chemosensory cues. A subset of these cells expresses the GnRH receptor and 
responds to extracellular application of GnRH, suggesting that GnRH acts as a 
neurotransmitter in the brain and influences behavioral and endocrine responses to 
optimize reproductive success. 
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S1.3 Exploring Dendritic Physiology with Combined Imaging and 

Electrophysiology 

Karl J Iremonger, Allan E Herbison 
Centre for Neuroendocrinology, Department of Physiology, University of Otago 
School of Medical Sciences, Dunedin, New Zealand 
 

The morphology of gonadotropin-releasing hormone (GnRH) neuron dendrites is very 
different compared to other central neurons in that they are very long, thin and 
unbranched. In order to study the function of these dendrites, we have used Ca2+ and 
Na+ imaging in combination with dual soma and dendrite electrical recordings. 
Sagittal brain slices, 250 µm thick, were taken from adult male GnRH-GFP mice. 
Dual electrical recordings were performed from the soma and different dendritic 
locations of GnRH neurons. In the great majority of cells tested, action potentials 
were recorded first in the dendrite before the soma, indicating a dendritic site of spike 
initiation. We next loaded GnRH neurons with the Na+ sensitive dye CoroNa Green 
(500 µM). The change in fluorescence of the Na+ indicator was measured at different 
soma and dendritic locations in response to a burst of action potentials. The site of the 
largest increase in fluorescence was in the proximal dendrite, on average 87 ± 15 µm 
from the soma. This suggests that the proximal dendrite has the highest density of 
functional Na+ channels. Finally we loaded GnRH neurons with the Ca2+ sensitive dye 
Rhod2 (200 µM). Single action potentials could also reliably evoke Ca2+ rises in the 
dendrites of GnRH neurons. These Ca2+ transients could be observed for as far as the 
dendrite could be imaged in the brain slice (up to 458 µm from the soma). Together 
these findings suggest that the dendrites of GnRH neurons are highly excitable and 
that the site of action potential initiation is likely to be in the proximal dendrite of 
these neurons. 
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S1.4 Single Molecule Imaging in Living Adult Neurons  
István Ábrahám 
Centre for Neuroendocrinology, Department of Physiology, University of Otago 
 
Surface trafficking of receptors and interaction with second messenger molecules 
close to the membrane has emerged as major events in the regulation of synapse 
function and neuronal activity. In order to study the detail of these signaling processes 
the imaging field was searching for tools to investigate the microscopic behaviour of 
molecules with high spatio-temporal resolution. The recent development of the single 
molecule imaging technology opened a new avenue for wide range of applications in 
cellular biology and nanobiology unravelling of novel mechanisms related to 
molecular movements. In our experiments we isolate live adult neurons and label the 
receptor molecules with Quantum dot conjugated antibodies. Total internal refection 
fluorescence microscopy (TIRFM) is applied to visualize trafficking of single Qdot 
labelled receptor molecules such as TrkA or AMPA receptors on the plasma 
membrane of living adult neurons. Using appropriate mathematical tools diffusion 
parameters are extracted from the receptor molecule trajectory such as diffusion 
coefficient, period of immobility and confinement area. In addition the number of 
membrane compartment changes (synaptic versus extrasynaptic) are estimated and the 
interaction between different receptors or signaling molecules are identified. We also 
demonstrate how receptor ligands can alter these movement parameters in living 
neurons. Taken together, the TRIFM based single molecule imaging provides an 
effective platform to investigate signaling processes in the plasma membrane of living 
adult neuron with real-time single molecule-scale precision.   
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S2.1 The New Zealand Maternal Fetal Medicine Network 

Emma Parry 
Department of Obstetrics and Gynaecology, National Women's Health, Auckland 
 
The New Zealand Maternal Fetal Medicine Network (NZMFMN) was established in 
2009 with support from the Ministry of Health to promote excellent MFM services 
around New Zealand and support maternity healthcare providers in District Health 
Boards. It is also hoped to encourage recruitment and retention within the sub-
speciality field of MFM which was one of the main drivers for the development of the 
Network. 
MFM includes the care of women with a high risk pregnancy. This may include 
women with a medical condition themselves or previous history of poor obstetric 
outcome. From the fetal perspective, pregnancies complicated by fetal anomaly and 
complex multiple gestation are also cared for by MFM specialists and subspecialists. 
There are four MFM units in the NZMFMN. The units are based in Auckland, 
Waikato, Wellington and Christchurch. Each unit has Obstetrician and Gynaecologists 
with an expertise in MFM and in Auckland and Wellington Sub-specialists in MFM. 
In general each unit serves a fixed area, although with a network there is the 
flexibility to provide cover between units when leave is taken. 
There are standard referral pathways around New Zealand between DHBs and the 
four MFM units. All four units provide MFM assessment and standard management 
with National condition specific guidelines.  
Some procedures are performed in one or two centres and where appropriate women 
will be referred on from one MFM unit to another by the MFM staff. In Auckland a 
comprehensive Fetal Therapy Service is available meaning that all currently relevant 
Fetal procedures can be performed in New Zealand. 
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S2.3 Cardiovascular Transition at Birth  

Stuart B. Hooper 
The Ritchie Centre, Monash Institute for Medical Research, Monash University, 
Victoria, Australia  
 
The transition to life after birth represents a major physiology challenge that requires 
substantial changes in the physiological function of the respiratory and cardiovascular 
systems.  Before birth, the lungs are liquid-filled and gas exchange occurs across the 
placenta.  As a result, the proportion of cardiac output passing through the placenta is 
high (~50%) and, therefore, the placental circulation provides a large proportion of 
venous return to the heart.  Furthermore, during fetal life, pulmonary vascular 
resistance (PVR) is high and pulmonary blood flow (PBF) is low, with most (~90%) 
of right ventricular output (RVO) by-passing the lungs and entering the systemic 
circulation via the ductus arteriosus (DA). 
At birth, occlusion of the umbilical cord reduces venous return to the heart by ~50% 
and as a result RVO also decreases by ~50%.  This has the potential to substantially 
reduce PBF, pulmonary venous return and left ventricular (LVO) output.  However, 
with the onset of lung aeration, PVR dramatically decreases and PBF markedly 
increases, despite the large reduction in RVO.  This is achieved by a reversal of flow 
through the DA, allowing blood to flow from the systemic into the pulmonary 
circulation.  As a result, both left and right ventricles contribute to PBF immediately 
after birth, which helps to sustain pulmonary venous return, LVO and, therefore, 
blood flow to the upper body and brain. Consequently, during the immediate newborn 
period, left-to-right shunting through the DA should not be viewed simply as steeling 
flow from the systemic circulation, but rather steeling flow from post-ductal arteries 
to benefit flow in pre-ductal arteries. As all of these mechanisms are dependent upon 
the decrease in PVR at birth, lung aeration underpins the transitional circulatory 
changes at birth. 
 
 
 



 12

S2.4 Neonatal Hypoglycaemia: Where Are We Now and Where Next? 

Deborah L Harris1,2 PJ Weston1 MR Battin 2,3 JE Harding 3 

1Newborn Intensive Care Waikato Hospital, Hamilton, 2Newborn Services, City 
Hospital, Auckland, 3 Liggins Institute, University of Auckland, Auckland  
 
Neonatal hypoglycaemia is important because it is common and linked to poor 
neurological outcome. Despite being aware of this for the past seventy years there 
remains a paucity of evidence to guide clinical management. In order to improve the 
outcome for at-risk babies our team has been carefully investigating three key areas. 
Firstly, blood glucose concentrations are measured intermittently; therefore significant 
episodes of hypoglycaemia are missed. Secondly, there is an individual susceptibility 
to the neurological damage caused by neonatal hypoglycaemia. However, it is 
impossible to identify which babies will suffer such consequences. Therefore all 
babies at-risk of neonatal hypoglycaemia are screened and if hypoglycaemia is 
diagnosed (< 2.6mM) treatment is provided. This means that some babies may be 
treated unnecessarily. Thirdly, once neonatal hypoglycaemia is diagnosed there are no 
evidenced based guidelines for the treatment of all babies. Our group has shown 
continuous interstitial glucose monitoring is a well tolerated, safe and accurate 
alternative to intermittent glucose monitoring in at-risk babies. We have shown 
continuous EEG monitoring is not useful in the detection of neurological damage 
caused by hypoglycaemia. And recently we have shown 40% dextrose gel reverses 
neonatal hypoglycaemia and reduces admission to the newborn intensive care unit. 
This promising new treatment and potential future directions for the management of 
neonatal hypoglycaemia will be discussed. 
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S3.1 Pregnancy-induced Adaptations in the Neuroendocrine Networks 

Controlling Metabolism 

S. R. Ladyman and D. R. Grattan 
Department of Anatomy, and Centre for Neuroendocrinology, University of Otago 
 
Pregnancy is a metabolically challenging state where uninhibited increases in energy 
intake are required to meet the demands of the growing conceptus and to accumulate 
fat mass in preparation for the subsequent demands of lactation. Pregnancy is 
characterized by increases in food intake, which precede metabolic demand and are 
hormonally driven. Pregnancy-induced changes in hypothalamic pathways regulating 
bodyweight homeostasis are an important adaptation of the maternal brain to facilitate 
this increase in appetite. A state of central leptin resistance develops during pregnancy 
allowing increases in food intake and fat storage by removing the normal constraints 
of leptin-mediated negative feedback. Our recent data indicates the maternal brain 
also has altered responses to a range of satiety factors, which may be associated with 
this state of leptin resistance. Similar to the lack of response to leptin, pregnant rats 
lack a satiety response to exogenous cholecystokinin (CCK), and alpha-melanocyte-
stimulating hormone (a-MSH). Furthermore the activation of downstream signaling 
pathways by these factors, as measured by c-Fos expression, are disrupted in various 
hypothalamic nuclei during pregnancy. CCK originates from the gut and acts via 
vagal afferents to acutely inhibit feeding and thereby regulate meal size. CCK action 
is known to be dependent on leptin action in the brain, and hence pregnancy-induced 
leptin resistance may prevent CCK action. The melanocortin system is a critical 
downstream mediator of the anorectic response to leptin. Thus, the inability of a-MSH 
to decrease food intake may be a key mechanism underlying leptin resistance during 
pregnancy.  Hypothalamic insulin signaling, as measured by insulin-induced pAkt 
expression, is also disrupted in the arcuate and ventromedial nuclei during pregnancy, 
indicating central insensitivity to insulin.  Our studies have identified multiple 
adaptive changes in the hypothalamic pathways regulating metabolic homeostasis 
during pregnancy, demonstrating that this network shows extensive plasticity to meet 
changing biological needs. 
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S3.2 The interplay of leptin, insulin and nutrients in the hypothalamus: A key to 

understand the pathogenesis of type II diabetes? 

Alexander Tups 

Department of Animal Physiology, Faculty of Biology, Philipps University Marburg, 
Karl-von-Frisch Str. 8 D-35043 Marburg, Germany 
 

More than ten years ago it was discovered that the brain plays a pivotal role in the 
regulation of whole body glucose homeostasis. The adiposity signals leptin and 
insulin mediate glucose homeostasis through hypothalamic signal transduction 
mechanisms. We and others could show that not the body fat per se contributes to the 
pathogenesis of type II diabetes, rather leptin resistance, typically associated with 
obesity, appears to be one leading cause of this disease.  We demonstrated that 
hypothalamic insulin sensitivity is dependent on intact leptin signalling. Leptin 
appears to sensitize insulin signalling through stabilization of the insulin receptor 
substrate (IRS1). Furthermore, we identified that the WNT/β-catenin pathway, 
typically involved in tumorigenesis and embryogenesis, acts as a key regulator of 
glucose homeostasis via integrating the leptin and insulin signal in the hypothalamus. 
Pharmacological inhibition of this pathway led to severe glucose intolerance in 
wildtype mice whereas activation improved glucose metabolism in diabetic leptin 
deficient mice. Intriguingly, central activation of WNT-signaling reduced hepatic 
glucose production and led to a decrease in liver protein content of the key 
gluconeogenic enzyme PEPCK. Despite pharmacological intervention we also 
investigated whether nutrients such as polyphenols can interact with central leptin and 
insulin signalling and therefore affect whole body glucose homeostasis. Certain 
flavonoids such as naringnein and quercetin appear to act as natural inhibitors of 
leptin and insulin signalling in the hypothalamus and potently impaired glucose 
homeostasis even when given intracerebroventricularly. Our data corroborate the 
crucial role of the brain in regulating whole body glucose homeostasis.  
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S3.3 Metabolic Hormone Regulation of Fertility 

Greg M Anderson 
Centre for Neuroendocrinology and Department of Anatomy, University of Otago 
School of Medical Sciences, Dunedin, New Zealand 
 
Because of the substantial energy demands of the processes of reproduction, the brain 
must be able to temper the fertility of individual to match nutritional availability. Both 
under- and over-nutrition are associated with infertility in humans and animals. The 
brain uses adipose- and gastrointestinal tract-derived hormones, the circulating levels 
of which reflect metabolic status, to modulate the activity and output of the 
gonadotrophin-releasing hormone (GnRH) neuronal network that drives reproduction. 
The cell types on which these metabolic hormones act in this regard are mostly 
unknown, but recently several potentially important hypothalamic sites of action of 
the metabolic hormone leptin on reproductive activity have been identified, including 
the medial preoptic area and the ventral premammillary nucleus. Using imaging of 
leptin-induced cell signalling, measurement of leptin receptor mRNA presence and 
conditional transgenic deletion of leptin receptors from specific cell types, we and 
others have shown that leptin does not appear to act directly on either the GnRH 
neurons themselves or the kisspeptin neurons that drive the process of ovulation. The 
cellular processes that lead to high fat diet-induced infertility involve upregulation of 
suppressor of cytokine signalling (SOCS-3) proteins. Conditional deletion of SOCS-3 
from hypothalamic neurons delays the onset of leptin resistance and infertility in high 
fat diet-fed mice, but these states do eventually occur presumably in response to other 
inhibitory mechanisms on leptin actions. An improved understanding of these 
mechanisms should identify novel therapeutic targets for infertility that often 
accompanies metabolic disorders such as diabetes, obesity and polycystic ovary 
syndrome. 
Supported by the Health Research Council of New Zealand 
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S4.1 The Future ‘Gold Standard’ of Blood Pressure Measurement: Beyond the 

Upper Arm and into the Ambulatory Central Circulation  

James E. Sharman1 
1Menzies Research Institute Tasmania, University of Tasmania, Australia. 
 
Upper arm 24 hour ambulatory monitoring is regarded as the ‘gold standard’ to 
determine blood pressure control because values derived from this technique correlate 
most strongly with organ damage and mortality compared with other blood pressure 
techniques. However, upper arm blood pressure does not provide an accurate 
estimation of the pressure loading that the organs are actually exposed to (central 
blood pressure). Indeed, upper arm 24 hour ambulatory blood pressure only partly 
explains the variance in cardiovascular risk associated with hypertension. 
Theoretically, ambulatory central blood pressure should provide information on risk 
related to blood pressure above and beyond the current gold standard. This 
presentation provides an overview of the physiology of central to peripheral blood 
pressure differences under resting and ambulatory conditions. Future directions and 
latest data in the field, as well as strengths and limitations of emerging methodologies 
will also be presented. 
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S4.2 When Cardiology Meets Biotechnology: Advances, Challenges and 

Opportunities  

Peter N. Ruygrok 

Green Lane Cardiovascular Service, Level 3, Auckland City Hospital, Auckland.  
 
In this presentation I will provide some examples of the major advances in the care 
and treatment of patients with heart conditions as a result of the close collaboration 
between cardiologists and bioengineers. In particular I will focus on left ventricular 
assist devices and coronary stenting.  
I will touch on the challenges that we face in New Zealand’s constrained economic 
environment but also outline some opportunities and hopefully stimulate dialogue that 
will result in greater collaboration between clinicians and scientists. 
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S4.3 Bronchiectasis – a Disease in Need of New and Better Therapies 

Conroy A Wong 
Middlemore Hospital, Counties Manukau DHB, Auckland and South Auckland 
Clinical School, University of Auckland 
 
Bronchiectasis is an important but neglected health problem that is responsible for 
substantial morbidity and mortality in New Zealand. In particular, Maori and Pacific 
populations are markedly overrepresented in terms of prevalence, hospitalisations and 
mortality. It is a chronic, debilitating disease characterised by productive cough, 
progressive dyspnoea, varying degrees of airflow obstruction and repeated respiratory 
infections requiring frequent courses of antibiotics.  
 
The mainstay of treatment for patients with an exacerbation of bronchiectasis is 
treatment with antibiotics and physiotherapy. Yet, surprisingly, there is little evidence 
for the efficacy of either of these treatments and the evidence base is largely 
extrapolated from the cystic fibrosis literature. In fact, there is a paucity of evidence 
from Cochrane reviews for the efficacy of any treatment given to patients with non-
cystic fibrosis bronchiectasis. The American College of Chest Physicians (ACCP) 
published evidence-based clinical practice guidelines for the management of 
bronchiectasis in 2006 and every recommendation was based on low evidence or 
expert opinion only. New and better evidence-based therapies are needed.  
 
This talk will discuss the pathophysiology and treatment of bronchiectasis. The anti-
infective and anti-inflammatory properties of macrolide antibiotics and the results of a 
recent NZ clinical trial will also be presented.  
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S4.4 Simple to Complex and Back Again: Intra-operative Diagnostics  

Michael Harrison   
University of Otago, Wellington 
 
Anaesthesia monitors have increased in sophistication over the last three decades but 
they still present the anaesthetist with raw data and threshold alarm settings.  Over this 
time many forms of analysis have been used in an attempt to integrate the various 
physiological parameters and create alerts with some diagnostic value. 
A correct diagnosis is necessary as a precursor for correct therapy. 
A research project that covers decades never progresses in a straight trajectory to the 
desired goal; this presentation will follow the track of the development of a pattern 
recognition system for the diagnosis of cardiovascular events that occasionally occur 
during anaesthesia; from initial simplicity to complexity and back again. 
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S5.1 An Exercise Deficient Phenotype: A Recipe for Metabolic Disease 

John A. Hawley1, Sarah J. Lessard2, Donato A. Rivas3, Ben B. Yaspelkis III4,  Lauren 
G. Koch5 & Stephen L. Britton5.  
1Exercise Metabolism Research Group, RMIT University, Melbourne, Victoria, 
Australia; 2Joslin Diabetes Center, Harvard Medical School, Boston, MA, USA; 
3Nutrition, Exercise & Sarcopenia Lab, Tufts University, Boston, MA, USA; 
4Exercise Biochemistry Lab, California State University, Northridge, CA, USA; 
5Department of Anaesthesiology, University of Michigan, MI, USA. 
 
Low aerobic exercise capacity is a strong predictor of all-cause mortality, a 
relationship that is especially strong in patients with type 2 diabetes (T2D). However, 
the complex interactions between environmental and genetic factors contributing to 
both a reduced exercise capacity and an increased risk for developing T2D make it 
difficult to demonstrate any cause and effect relationship. To investigate the 
contribution of intrinsic aerobic capacity to the aetiology of chronic metabolic 
diseases, we have used novel animal models generated by artificial selection for low 
(LCR) or high (HCR) aerobic exercise capacity. Following 22 generations of 
selection, intrinsic treadmill running capacity was 535% higher in HCR versus LCR 
(in the absence of exercise training). Selection for LCR simultaneously resulted in 
metabolic dysfunction including reduced cardiovascular function, increased adiposity, 
dyslipidemia and whole body insulin resistance. LCR also have compromised skeletal 
muscle glucose and lipid metabolism, and this impairment is associated with reduced 
β2-adrenergic receptor content, attenuated adrenergic signal transduction and lower 
expression of the nuclear orphan receptor Nur77 (NR4A1), a transcriptional regulator 
of target genes such as GLUT4, UCP3, and FAT/CD36. The metabolic dysregulation 
resulting from genetic factors (low intrinsic aerobic capacity) can be totally reversed 
by an environmental intervention (exercise training).  
Supported by grants from Diabetes Australia Research Trust (DART), and the Heart 

Foundation. 
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S5.2 Regulation of Skeletal Muscle and Cardiac Energy Metabolism by Hypoxia-

Inucible Factor  

Federico Formenti1§, D Constantin-Teodosiu2, Y Emmanuel1, J Cheeseman3, KL 
Dorrington1, LM Edwards1, SM Humphreys3, TRJ Lappin4, MF McMullin5, CJ 
McNamara6, W Mills7, JA Murphy8, DF O’Connor1, MJ Percy5, PJ Ratcliffe9, TG 
Smith1, M Treacy10, KN Frayn3, PL Greenhaff2, F Karpe3,11, K Clarke1, and PA 
Robbins1 
1Department of Physiology, Anatomy and Genetics, University of Oxford, Oxford. 
2School of Biomedical Sciences, University of Nottingham Medical School, Queen’s 
Medical Centre, Nottingham. 3Oxford Centre for Diabetes, Endocrinology and 
Metabolism, University of Oxford, Oxford. 4Centre for Cancer Research and Cell 
Biology and 5Department of Hematology, Queen’s University, Belfast City Hospital, 
Belfast. 6Department of Hematology, Royal Free Hospital, Hampsted. 7Newham 
University Hospital, London. 8Department of Hematology, Monklands Hospital, 
Airdrie. 9Nuffield Department of Clinical Medicine, University of Oxford, Oxford. 
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In the cells of our body a number of events take place when we are exposed to 
inadequate oxygen supply. The hypoxia-inducible factor (HIF) family of transcription 
factors plays a key role in orchestrating cellular response to hypoxia. Several 
experimental manipulations have been used to study the effects of HIF on cellular 
metabolism in cell culture. However, these approaches provide no potential to 
investigate integrated responses at the level of the whole organism. Chuvash 
polycythaemia (CP) is a human disorder that results in elevated levels of HIF at 
normal oxygen tensions. The study of CP patients allows exploring the regulatory role 
of HIF in humans at whole body level. We investigated skeletal muscle and cardiac 
energy metabolism in CP patients. During exercise, CP patients had early and marked 
phosphocreatine depletion and acidosis in skeletal muscle, greater accumulation of 
lactate in blood, and reduced maximum exercise capacities. Cardiac phosphocreatine 
to ATP ratios were not significantly lower in CP patients than in matched control 
participants. The findings reveal a clear regulatory role for HIF on human metabolism 
during exercise. 
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S5.3 Influence of IGF-1, Myostatins and Exercise on Growth and Ageing of 

Skeletal Muscle in Mammals  

Christopher D McMahon1, Thea Shavlakadze2, Miranda D Grounds2 and Ferenc 
Jeanplong1  
1AgResearch Ltd, Hamilton, New Zealand; 2University of Western Australia, 
Crawley, Western Australia.  
 
Two genes predominantly influence muscle development. Insulin-like growth 
factor-1 (IGF-1) stimulates, while myostatin inhibits growth. These genes do not 
act independently. Rather, the bioavailability of each protein is regulated at least in 
part by growth hormone (GH) to co-ordinate post-natal growth. To demonstrate the 
individual and combined actions on growth, we crossed transgenic mice that had 
no myostatin with those over-expressing IGF-1 in skeletal muscle. Greater than 
expected increases in skeletal muscle mass occurred (nearly four-fold) with a 
corresponding decrease in fat mass when myostatin was absent and IGF-1 was 
present in excess. During ageing, the abundance of IGF-1 declines and myostatin 
increases steadily from early adulthood through to old age which may explain why 
muscle mass and strength also decline, a process called sarcopenia. Exercise is well 
known to be beneficial in maintaining muscle mass and to extend median life-span. 
We tested the postulate that constitutively expressed IGF-1 with or without 
exercise would prevent sarcopenia. We found that IGF-1 alone selectively reduces 
sarcopenia in certain muscles. In contrast, exercise alone was equally effective at 
reducing sarcopenia in selective muscles of wild-type mice, but when combined 
with IGF-1, exercise was either ineffective or detrimental to muscle mass. 
Therefore, an active lifestyle may be as beneficial as an IGF-1 therapy to treat 
sarcopenia. Finally, we have discovered a splice-variant of myostatin (MSV) and 
have shown that it binds directly to myostatin and to the same receptor (activin 2B) 
and, thereby, acts as an endogenous antagonist of myostatin. Administration of 
MSV increases proliferation of myoblast in culture and reduces the extent of 
muscle wasting during cancer, which supports a therapeutic use in such pathologies 
and perhaps in sarcopenia. In summary, the growth and demise of skeletal muscle 
are regulated in large part by the IGF-1/myostatin axes, but the interaction with 
exercise requires further investigation. 
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S5.4 Transgenic NOR-1 Expression in Skeletal Muscle Modulates Fibre Type 

and Adiposity  

Michael A. Pearen, Natalie A. Eriksson, Rebecca L. Fitzsimmons, Joel M. Goode, 
George E.O. Muscat 
Institute for Molecular Bioscience, The University of Queensland, St Lucia, QLD., 
AUSTRALIA 
 
Nuclear hormone receptors (NR) are ligand dependent DNA binding factors that 
translate endocrine, metabolic and patho-physiological signals into gene regulation. 
NRs regulate carbohydrate and lipid metabolism, and are abundantly expressed in 
major mass tissues, including skeletal muscle and adipose. It has been demonstrated 
that β-adrenergic and melanocortin signaling regulate energy expenditure and satiety, 
respectively.  We have demonstrated that β-adrenergic and melanocortin signaling 
markedly activate the expression of the mRNAs encoding the NR4A subgroup in 
skeletal muscle and adipose (and melanocytes) in vitro and in vivo, respectively. 
Targeted silencing of Nor-1/NR4A3 in skeletal muscle cells suggested this NR was 
necessary for oxidative metabolism .  We have developed a mouse model  driving the 
preferential ectopic expression of the VP16-NOR-1 transgene in skeletal muscle, 
relative to non-muscle tissues. The total NOR-1 mRNA expression was ~10 fold 
higher in the skeletal muscle of transgenic mice, relative to wild type littermates.  
Interestingly, expression profiling of the entire 49 member NR superfamily on taq 
man low density arrays identified a ~6 fold decrease in Nur77(NR4A1) mRNA 
expression. These observations are consistent with the compensatory Nur77 increase, 
after siRNA knockdown of NOR-1 in vitro, and elevated levels of NOR-1 expression 
in Nur77 null mutant mice. Characterization of this mouse model, suggest that NOR-1 
activation modulates: (i) the ratio of type I and II fibres, in slow and fast twitch 
skeletal muscle, and (ii) adiposity. These changes are accompanied by changes in 
mitochondrial density in type I and II muscle fibres. Underlying mechanisms involve 
regulation fo the factors controling fibre type reporgramming including HDAC 
phosphorylation and the calcium signaling cascade. Future research is directed  at 
further definition of the fibre type switch (i.e. characterising the specific changes in 
type I, IIA, IIX and IIB mRNA and protein expression,  and  characterising the 
metabolic characteristics of this tissue specific NOR-1 model. 
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Cristin Print1,2, Li Wang1, Daniel Hurley1,3, Kimi Henare4, Lai-Ming Ching1, Edmund 
Crampin3 , Steve Charnock-Jones5 
1Department of Molecular Medicine and Pathology, University of Auckland, 
2Bioinformatics Institute, University of Auckland, 3Auckland Bioengineering 
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University of Auckland, 5Department of Obstetrics and Gynaecology, University of 
Cambridge  
 
This talk will discuss our early attempts to systematically study the relationships 
between gene expression and the cellular makeup of tissues, and the impact that 
diseases and drugs have on these relationships. Firstly, Bayesian models of RNA 
networks were generated in vitro from cultured cells in the laboratory. We then 
bioinformatically determined which aspects of these models were valid for real 
tissues. While it is clearly useful to extrapolate transcriptional network models 
generated from in vitro data onto real tissues, our results suggest that this needs to be 
done selectively. Only a subset of the transcriptional modules identified in vitro 
appeared to operate in vivo, and only a subset of the transcriptional modules that 
operate in vivo could be identified in vitro. Secondly, in an experiment closer to real 
tissues, we used melanoma tumour xenografts to study the effects of an anti-tumour 
drug on the gene expression patterns of tumour cells and their supporting stromal 
cells, and how these gene expression patterns related to the cellular makeup of the 
tumour tissue. This multimodal study identified a set of concordant gene expression 
pathways, secreted proteins and cell immigration that appear to play a role in this 
drug’s action on tumour tissues. This talk will highlight what we see as the major 
challenges to incorporating RNA- and DNA-level information into models of tissues, 
and some possible future solutions. It will also raise for discussion the value of close 
integration of bioengineering with genomics and bioinformatics.  
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S6.3 Using PET/CT to Image Bone Metabolic Activity in Patellofemoral Pain: 

Correlations to Pain, MRI and Mechanical Stress  

Thor Besier1, Christine Draper2, Saikat Pal2, Michael Fredericson3, Scott Delp2, Gary 
Beaupré5, Andy Quon2, and Garry Gold4 
1Auckland Bioengineering Institute, The University of Auckland, Auckland. 
Departments of 2Bioengineering, 3Orthopaedics,and 4Radiology, Stanford University, 
Stanford, USA. 5VA Rehabilitation Research and Development Center, Palo Alto, 
CA, USA. 
 
Joint pain and disease are serious public health issues. Osteoarthritis, for example, 
affects an estimated 300,000 New Zealanders at an annual cost of ~$1.6B. Skeletal 
tissues are regulated by their mechanical environment, and receptors within 
mineralized bone that respond to mechanical stimulation are believed to play a major 
role in skeletal pain. The purpose of this research is to combine functional imaging 
with computational modelling to improve our understanding of joint loading and the 
mechanical aetiology of knee pain. For the past two years, our research group has 
collected a comprehensive dataset from 23 individuals with chronic patellofemoral 
pain. Patellofemoral pain is recognised as one of the most common disorders of the 
knee and believed to be a precursor to osteoarthritis. Data include static and dynamic 
magnetic resonance imaging (MRI); joint motion, ground reaction forces, and 
electromyography during activities of daily living; and Positron Emission 
Tomography (PET) co-registered with computed tomography (CT). A combination of 
musculoskeletal and finite element modelling provides muscle forces, joint contact 
forces and mechanical stresses throughout the cartilage and bone. We show a strong 
relationship between PET uptake and pain in these individuals and illustrate that there 
are metabolic abnormalities in these patients that are evident in PET, but not in MRI. 
We also show that regions of high mechanical stresses in the bone are also likely to 
correspond to regions of high tracer uptake from PET. Understanding the mechanical 
causes of joint pain has profound implications for the future treatment and prevention 
of joint pain and disease.  
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S6.4 On the Mechanobiology of Joint Degeneration  

Thambyah A and Broom ND  

Tissue Mechanics Laboratory, Dept of Chemical and Materials Engineering, 
University of Auckland.  
 
During early development of the joint, a local environment of shear stress is preferred 
for bone formation, while hydrostatic stresses are more conducive to maintaining 
cartilage tissue.  
We propose that the degenerative breakdown of the joint tissues also involve similar 
mechanobiological factors. In osteoarthritis for example, our recent finding of primary 
bone formation in a pre-osteoarthritic joint, found to be related to micro-to-nanoscale 
tissue structural changes, highlights the role of mechano-structural factors in the 
pathophysiology of the joint.  
 
Importantly therefore, to determine critical levels of stresses and strains that are 
involved in joint physiology, for both the joint’s development or demise, the 
complexities of tissue structure and its load-bearing mechanics would need to be 
addressed. In this talk, our multiscalar interpretations of cartilage-bone structural 
response to load are presented with a view of elucidating previously unaddressed 
subtleties of tissue mechanics and joint degeneration.  
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1A.1 Patterns of α-MSH-Induced Neuronal Activation in the Pregnant Rat Brain  

EM Scherf, SR Ladyman and DR Grattan. 
Centre for Neuroendocrinology, Department of Anatomy and Structural Biology, 
University of Otago, Dunedin and New Zealand Society of Endocrinology. 
 
During pregnancy, food intake is increased despite an increase in plasma leptin levels, 
which would be expected to suppress food intake. At least part of leptin action is 
mediated by α-melanocyte stimulating hormone (α-MSH), a peptide released by pro-
opiomelanocortin (POMC) neurons. In response to elevated leptin, α-MSH is 
released, activating melanocortin receptors on target neurons in the paraventricular 
(PVN), ventromedial (VMH), supraoptic (SON) and arcuate nuclei of the 
hypothalamus to mediate leptin’s anorectic effect. Therefore, it was hypothesised that 
leptin resistance during pregnancy may be associated with a loss of response to α-
MSH in distinct hypothalamic regions. To test this hypothesis, we used 
immunohistochemistry for c-Fos, a marker of neuronal activation, to examine the 
response to α-MSH in pregnant and non-pregnant rats. Pregnant (n=6) and non-
pregnant (n=7) rats had indwelling cannulae surgically implanted to allow injections 
into the lateral cerebral ventricle. On day 14 of pregnancy (or diestrus, in non-
pregnant rats), animals were injected with α-MSH (10µg) or saline. Ninety minutes 
later they were anaesthetised and transcardially perfused, and the brain collected and 
processed for immunohistochemistry for c-Fos. In response to α-MSH, non-pregnant 
rats showed a significant increase in numbers of neurons expressing c-FOS in the 
arcuate nucleus, PVN, SON and VMH compared with the vehicle controls. Pregnant 
rats did not show this increase, with no significant change in numbers of neurons 
expressing c-Fos following α-MSH injection. These data support our hypothesis that 
there is a loss of response to α-MSH in specific hypothalamic nuclei during 
pregnancy. This is likely to contribute to the state of leptin resistance during 
pregnancy, facilitating increased food intake and weight gain. 
 
 

 
 



 28

1A.2 Prolactin-Induced Activation in the Maternal Brain During Late Pregnancy 

I Wojciechowski, CM Larsen, DR Grattan.  
Centre for Neuroendocrinology and Department of Anatomy, University of Otago, 
Dunedin, New Zealand.  
 

Rapid onset of maternal behavior after birth is dependent on prolactin action in the 
maternal brain. We have recently shown that the endogenous increases in prolactin 
secretion in early pregnancy activate neurons in a range of hypothalamic nuclei, but 
that the level of this response is markedly increased during lactation, such that the 
numbers of neurons responding increases and neurons in additional nuclei become 
responsive.  We hypothesise that the sustained period of lactogenic activity induced 
by elevated placental lactogens in the second half of pregnancy is required for the 
enhanced sensitivity to prolactin activation seen in some areas of the brain that are 
essential for postpartum maternal behavior. The aim of this study was to characterize 
prolactin responsive nuclei in mid and late pregnancy. Groups of mice were killed on 
day 11, 17, and 19 of pregnancy. An additional group of mice was injected with 
progesterone from day 17 and killed on day 19 of pregnancy, to identify whether 
preventing the normal drop in progesterone on day 19 of pregnancy, would alter 
prolactin-induced activation at this time. Immunohistochemistry was used to analyze 
levels of pSTAT5, a marker of prolactin action through the long form of the receptor, 
throughout the mouse brain. The data show high levels of pSTAT5 expression in the 
maternal brain during mid and late pregnancy, localised in areas known to express the 
prolactin receptor, including the arcuate, ventromedial and medial preoptic nuclei.  
Preliminary observations suggest the levels of pSTAT5 immunoreactivity are 
increased in late pregnancy.  These data will facilitate understanding of mechanisms 
by which prolactin mediates the onset of maternal behaviour. 
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1A.3 The Resumption of Menses in Women with Functional Hypothalamic 

Amenorrhea is Associated with an Increase in Fasting Serum Leptin 

Concentration 

Maggie Corr1,2, Mary Jane De Souza1, Nancy I. Williams1 

1Women’s Health and Exercise Laboratory, Department of Kinesiology, Pennsylvania 
State University, University Park, PA 16802 USA, 2Centre for Neuroendocrinology, 
University of Otago, Dunedin, NZ 
 
Functional hypothalamic amenorrhea (FHA) is often associated with chronic energy 
deficiency. Leptin is thought to be a key peripheral signal in the mechanism whereby 
an energy deficiency suppresses reproductive function. To further characterize the 
role of leptin in the regulation of reproductive function, we assessed changes in 
circulating leptin concentration in exercising women with FHA who resumed menses 
while enrolled in a randomized controlled trial to test the effect of increased food 
intake on menstrual cyclicity and bone health in women with exercise associated 
menstrual disturbances. We hypothesized that an increase in leptin concentration 
would be associated with the resumption of menses in exercising women with FHA. 
Body composition (DXA), fasting serum leptin concentration (ELISA), and menstrual 
status (menstrual history and quantification of daily urinary estrone-1-glucuronide, 
pregnanediol glucuronide, and luteinizing hormone) were assessed in 50 exercising 
volunteers (aged 18-30 years) during a pre-study monitoring period. Twenty-four 
women met the criteria for diagnosis of amenorrhea (Amen), of whom 14 completed a 
6-month intervention.  Regardless of intervention grouping (control or re-feed), 
subjects were re-grouped after 6 months into the following groups: 1) those who 
resumed menses between months one and six of the study (Amen-R; n=5), and 2) 
those who remained amenorrheic (Amen-NR; n=7). Percentage body fat was lower in 
Amen-NR vs. Amen-R (17±2% vs. 24±2%; P =0.033), but serum leptin 
concentrations were not different (2.3±0.7ng/ml vs. 6.5±2.8ng/ml; P=0.207) at pre-
study. Fasting serum leptin increased significantly from pre- to post-study in Amen-R 
vs. Amen-NR (timeXgroup P=0.002) but the change in body fat was not different 
between the groups. These data suggest that changes in leptin concentration may not 
always reflect changes in adiposity and in such cases may be due to the influence of 
other modulators of leptin synthesis. 
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1A.4 Systemic Chemokine, Oxidative Stress and Performance Rsponses to 

Variations in Training Load in Olympic Weightlifters  

Adam Storey, Heather K Smith 

Department of Sport and Exercise Science, The University of Auckland, Auckland, 
New Zealand   
 
An acute bout of intense muscular exercise results in a cytokine-mediated pro-
inflammatory response and an increase in oxidative stress. The chemokine 
macrophage inflammatory protein (MIP)-1β has chemotactic and pro-inflammatory 
effects. The purpose of this investigation was to determine if plasma MIP-1β, protein 
oxidation and weightlifting performance were associated with variations in training 
load. Seven International-level Olympic weightlifters performed 2 wk of intensified 
training (overload, lifting 38,507 ± 15,024 kg/wk) followed by 1 wk of reduced 
training (recovery, lifting 25,820 ± 10,448 kg/wk). At the end of each training period, 
blood samples were obtained before, directly after and 3 h after identical weightlifting 
sessions and feeding. Maximal snatch and clean & jerk performance were also 
assessed in simulated competitions. Microarray analyses (Affymetrix Human Gene 
1.0 ST Array) of peripheral blood mononuclear cells identified 1.5-fold increases in 
mRNA levels of MIP-1β from pre- to 3 h post-exercise after overload training. 
Subsequent enzyme-linked immunosorbent assays demonstrated decreases in plasma 
MIP-1β protein levels from pre- to 3 h post-exercise after the overload (-33.2 ± 
22.7%) and recovery (-55.9 ± 5.2%) training periods (P≤0.05).  Furthermore, the 2 wk 
of overload resulted in greater pre- (35.2 ± 23.2%) and post- (35.3 ± 10.8%) exercise 
plasma protein carbonyl levels, indicative of enhanced tissue protein oxidation, 
compared to the 1 wk recovery period (P≤0.05). Finally, snatch but not clean & jerk 
performance was impaired after the overload (P≤0.05) and returned to previous best 
competitive performance levels during the recovery period. In conclusion, 
mononuclear cell MIP-1β mRNA and plasma MIP-1β protein levels are acutely 
affected by Olympic weightlifting, but similarly after overload and/or recovery 
training. Thus, MIP-1β does not appear to be associated with changes in protein 
oxidation and weightlifting performance with variations in training load in Olympic 
weightlifters. 
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Several studies have demonstrated that mitochondrial activity and lipid metabolism in 
skeletal muscle (SM) of people with T2DM declines. Outcomes with exercise trials on 
people with type 2 diabetes and insulin resistance show that exercise has the ability to 
increase both lipid oxidation and mitochondrial oxidative capacity of the SM. A 
randomised trial of 16 weeks progressive resistance training (PRT) or aerobic exercise 
(AER) training in a cohort of Polynesian New Zealanders with type 2 diabetes 
mellitus (T2DM) and morbid obesity (n=18; BMI 43.8 ± 9.5 kg/m2 ; mean waist 
circumference 128.7 ± 18.7 cm)1 was performed1.  Key enzymes for glycolysis 
(hexokinase -HK), Krebs cycle (citrate synthase-CS), fat metabolism (beta 
hydrxoyacyl CoA dehydrogeanse-BHAD) and electron transport chain (cytochrome C 
oxidase-COX) were measured in the SM tissue at 0 and 16 weeks. PRT exercise led to 
significant increases in the activity of CS (p=0.04), BHAD (p=0.02) and COX 
(p=0.023) whereas in the aerobic group there was only a significant increase in 
BHAD activity (p =0.016). The HK activity was decreased in both groups (p=0.04) 
and the HK/CS ratio also decreased after 16 weeks exercise for both PRT and AER 
trained participants. These results demonstrate that 16 weeks exercise increases the 
mitochondrial activity and SM oxidative capacity in this cohort.  To further 
investigate the morphology of pre and post SM tissue the electron microscopic (EM) 
images were examined for quantifying intramuscular triglyceride (IMTG) and 
mitochondrial density. The presence of mitochondria with abnormal morphology, 
decreased mitochondrial density and more IMTG in the pre SM tissue compared to 
the post SM tissue provides insight into the different effects of aerobic and resistance 
training in SM tissue of people with T2DM and morbid obesity.  
1. Sukala, W, Page R, Rowlands DS, Kreb J, Lys I, Leikiis ML, Pearce J, Cheema BS 
(2011). South Pacific Islands Resist type 2 diabetes (SPIRIT):  Comparison of aerobic 
and resistance training.  European Journal of Applied Physiology, in press. 
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1A.6 Prolactin Regulation of Kisspeptin Neurons  

Jessica Crampton, Ilona Kokay,  Tony Sapsford, Dave Grattan.  
Centre for Neuroendocrinology, University of Otago, Dunedin, New Zealand.  
  
It is well established that high levels of the anterior pituitary hormone prolactin reduce 
reproductive capacity, by suppressing GnRH and LH secretion. However, as prolactin 
receptors are only expressed on a small minority of GnRH neurons, direct inhibition 
by prolactin is unlikely. The neuropeptide kisspeptin is a key afferent regulator of 
GnRH secretion. Prolactin receptors are present on the majority of kisspeptin neurons, 
hence we hypothesised these neurons may provide an indirect pathway through which 
prolactin alters GnRH output. To test this hypothesis, we used double-label 
immunohistochemistry to investigate activation of kisspeptin neurons following acute 
ovine prolactin (oPRL) administration in ovariectomised, oestrogen-treated rats; and 
examined expression of Kiss1 mRNA during the hyperprolactinaemic state of 
lactation, using qPCR. Co-localisation of pSTAT5 (an intracellular signal transducer 
of prolactin signalling) and kisspeptin was evident in the arcuate nucleus (Arc) of 
oPRL-treated animals (but not in vehicle-treated controls) indicating functional 
signalling of prolactin in kisspeptin neurons. By contrast, we could not detect 
kisspeptin immunoreactivity in the rostral periventicular nucleus of the third ventricle 
(RP3V).  Kiss1 mRNA expression was significantly suppressed in both the RP3V and 
Arc, in lactating dams (n = 7) to half the level of diestrous controls (n = 8). To 
determine whether the lactation-induced suppression was specifically mediated by 
prolactin, dams were either given bromocriptine (0.5 mg sc, 12 hourly for 48 h, n = 9) 
to inhibit prolactin secretion or saline vehicle on days 7-9 of lactation and tissue was 
collected on day 9. Surprisingly, the lactation-induced suppression of kisspeptin 
mRNA was not reversed by bromocriptine treatment, suggesting that it was not 
mediated solely by prolactin. Finally, in order to investigate the effects of 
hyperprolactinaemia without the confounding factors of lactation, we used a non-
lactational model of chronic hyperprolactinaemia. Rats were ovariectomised, received 
15 µg/ml oestradiol implants and 2 mg/kg b.w. oPRL, 8 hourly for 48 hours. Kiss1 
mRNA expression was not altered by oPRL-treatment in the RP3V; whilst in the Arc, 
it was apparent that prolactin significantly reduced the ovariectomy-induced rise in 
kisspeptin mRNA seen in this nucleus compared to diestrous controls (p<0.05). The 
data confirm that prolactin acts on arcuate kisspeptin neurons, and this action may 
contribute to the prolactin-induced suppression of GnRH secretion.  The lactation-
induced suppression of kisspeptin expression, however, cannot be accounted for by 
hyperprolactinemia alone. 
 
 



 33

1B.1 A Real-Time System for Computation of Sarcomere Length from Images of 

Cardiac Trabeculae 

A Anderson1, P M F Nielsen1,2, A Taberner1,2, 
1The Auckland Bioengineering Institute and 2Department of Engineering Science, 
University of Auckland 
 
The cardiac trabecula is the preferred multi-cellular experimental preparation for 
studying the mechanical function of heart-muscle in a controllable fashion. The 
cardiac myocytes in a trabecula are axially-aligned, providing natural attachment 
points for mechanical testing, and simplifying the interpretation of experimental 
results. The Auckland Bioengineering Institute has previously constructed, tested, and 
used a novel system for measuring simultaneously the mechanical properties (1, 2) 
and heat output (3, 4) of cardiac trabecula preparations. A shortcoming of our 
previous work has been a lack of data regarding the dynamic behavior of the 
sarcomeres within the preparation. As part of the next stage of development of our 
micro-mechano-calorimetry system, we have developed a method for conducting real-
time measurements of average sarcomere length from images of transversely-
illuminated trabeculae, while simultaneously streaming images to a storage medium 
for further analysis. This system is capable of processing, in real-time, microscope 
images (1024 x 1024 pixels) of the experimental preparation at a rate of at least 
70 Hz. The most appropriate regions of interest for measuring sarcomere length are 
automatically determined and, subsequently, an estimate of average sarcomere length 
is returned to a real-time controller. This value can then be used as a control 
parameter within the experimental protocol. 
1. Han JC, Taberner AJ, Nielsen PM, Kirton RS, Ward ML, and Loiselle DS. 

Energetics of stress production in isolated cardiac trabeculae from the rat. Am J 

Physiol 299: H1382-H1394, 2010. 
2. Taberner AJ, Han J-C, Loiselle DS, and Nielsen PMF. A laser-interferometer 

based instrument for work-loop experiments on cardiac trabeculae. In: MedSci2010 

Congress. Queenstown, New Zealand: 2010. 
3. Taberner AJ, Hunter IW, Kirton RS, Nielsen PMF, and Loiselle DS. 

Characterization of a flow-through microcalorimeter for measuring the heat 
production of cardiac trabeculae. Review of Scientific Instruments 76: 104902-
104908, 2005. 

4. Taberner AJ, Kirton RS, Nielsen PMF, Loiselle DS, and Hunter IW. A sensitive 
flow-through microcalorimeter for measuring the heat production of cardiac 
trabeculae. In: Proceedings of the 26th Ann Int Conf of the IEEE EMBS, Vols 1-7. 
San Francisco: 2004, p. 2030-2033. 
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1B.2 Holography Microwave Imaging for Early Breast Cancer Detection  

Wang, L., Kitaeff, S., Al-Jumaily, A.M. 
Institute of Biomedical Technologies, Auckland University of Technology, Auckland, 
NZ 
 
Breast cancer is the most frequently diagnosed disease and the leading cause of cancer 
death among females in New Zealand and worldwide. Although X-ray mammography 
is the current gold standard medical imaging tool for early breast cancer detection, it 
has several limitations including higher radiation risk. Microwave Imaging is a 
promising safer alternative to X-ray mammography and has been the subject of 
intensive research for a couple of decades. This research investigates the possibility of 
using microwave holography as an alternative imaging tool. The intention is to use an 
array of small microwave antenna-sensors optimally distributed on a flat plane, at a 
distance from the breast model, which will enable real-time imaging similar to those 
obtained with ultrasound techniques. This research proposes to use radio 
interferometer to measure antenna arrays and obtain visibility function to reconstruct 
an image based on phase-shift information. We intend to optimise antenna array 
configurations to offer best possibility of detecting tumours of various sizes and 
position. Compared to previous researches, this approach offers significant benefits in 
terms of providing complementary, safe and better real time imaging at significantly 
lower cost. 
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1B.3 A Regulatory Model for Predicting the Clinical Outcomes of Individual 

Breast Cancer Patients  

Yikan Wang1, Cristin G. Print2,3, Edmund J. Crampin1,4 
1Auckland Bioengineering Institute, 2Department of Molecular Medicine and 
Pathology, 3Bioinformatics Institute, 4Department of Engineering Science, University 
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Since the development of gene expression profiling, many studies have revealed 
relationships between breast tumour phenotypes and variations in gene expression. On 
the basis of gene expression patterns, breast tumours have previously been classified 
into five molecular subtypes: Basal, Her2, Luminal A, Luminal B and Normal-like 
tumours. In addition to these subtypes, breast cancers have also been classified based 
on several genetic markers and pathological features that have been associated with 
differential patient prognosis. Despite this depth of information, the gene regulatory 
mechanisms underlying breast tumour heterogeneity remain largely unknown. The 
purpose of this study is to determine whether combination of gene regulatory pathway 
analysis with clinico-pathological factors, such as tumour grade and estrogen receptor 
status, can improve prediction of clinical outcomes for breast cancer patients. Using 
the biclustering technique, we identified unique molecular signatures from co-
expressed genes that are highly similar in their expression patterns among restricted 
subgroups of patients. To detect the connection between these gene signatures and 
clinic-pathological factors, we examined the biological annotations of the co-
expressed genes and determined the enrichment of clinical features within the 
corresponding subgroups of patients. We found that sets of co-expressed genes were 
enriched for the same biological processes and molecular functions. Also we found 
that patients with high similarity in their gene expression patterns were more likely to 
present with similar clinical features. We then reconstructed network models from the 
combined gene expression and clinical factor datasets to determine the regulatory 
influences of genes, molecular pathways and clinical factors on relapse-free survival 
time. Our ultimate goal is to develop clinical tools which incorporate both clinical 
information and expression data to more accurately classify patients for predicting 
clinical outcomes.   
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1B.4 A Method for Defining a Finite-Axis of Rotation in Complex Joint Systems  

Desney Greybe1, Michael R. Boland2, Justin Fernandez1, Kumar Mithraratne1. 
1Auckland Bioengineering Institute and 2Department of Surgery, University of 
Auckland 
 
Forearm rotation consists of a complex combination of ulnar abduction, adduction, 
flexion, and extension and the rotation of the radius over the dynamic ulna.  Most 
models of this movement account for radius rotation only: a movement about an axis 
that is considered consistent and relatively easy to define.  The movement of the ulnar 
is far more complex, and appears to be task dependent.  This study presents a method 
for calculating a finite axis of rotation based on the transformation of a bone from one 
position to another.  It is applied to the forearm and used to determine the axes about 
which the ulnar and the radius move during forearm rotation. 
MRI data of a forearm in seven positions of forearm rotation were digitized.  A 3-
dimensional (3D) geometric model was then fitted to the digitized data providing a 3D 
model of the radius and ulna in these seven positions.  The transformation matrices 
that described the movement of the bones from one position to the next were 
determined.   The information in the transformation matrices was further decomposed 
to determine the rotation axis direction, its location and rotation angle using a 
quaternion-based approach.  
From the results, the actual axes of forearm rotation were shown for the movement 
studied.  The movement of the radius was shown to be reasonably consistent, however 
the axis of ulnar rotation varied greatly from one position to the next.  This showed 
the complexity of the ulnar movement, and is useful for evaluating the moment arms 
of muscles involved in forearm rotation. 
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1B.5 Effect of Mechanical Length Oscillations on Airways Smooth Muscle 

Reactivity and Crossbridge Cycling  

Prisca Mbikou1, Ahmed Al-Jumaily1 
1Institute of Biomedical Technologies (IBTec), Auckland University of Technology, 
Auckland.  
 
Abnormal increase in airway reactivity is observed in several pulmonary diseases 
such as chronic obstructive pulmonary diseases and asthma. People suffering from 
these diseases have breathing difficulties due to greater airway resistance caused by 
ASM hyperconstriction. Strong evidence exists that breathing patterns reduce 
bronchoconstriction by reducing subsequent sensitivity to chemicals in healthy 
people. Several in vitro experiments established also that imposing periodic load 
fluctuations equivalent to those occurring during tidal breathing, on contracted ASM, 
have shown to reduce active force and stiffness. This effect is usually attributed to 
disruption of the actomyosin crossbridge cycling; however no direct experimental 
data is available to support this hypothesis. This in vitro study investigates the effect 
of the mechanical strains on 1) the ASM reactivity and 2) on the actin-myosin 
crossbridge cyclings. Experiments were carried out on maximally contracted bovine 
ASM subjected to length strains at frequencies in the range of 10-100Hz, 
superimposed on normal tidal stretches of 0.33Hz, amplitude of 4%.  While an organ 
bath system was used to apply strains and measure the force, immunofluorescence 
technique was used to assess the crossbridge cyclings. The results show that 
superimposition of length strains at 20, 50, or 70 Hz, on tidal length strains improves 
significantly the relaxant effect of the latter. Mechanical length strains significantly 
decrease the colocalisation of the actin and phosphomyosin light chain, which 
indicates that the length strains disturb the actin myosin crossbridges. Taken together, 
both results demonstrate that superimposition of length strains is able to relax the 
ASM, and that this effect passes through the perturbation of the actin-myosin 
crossbridge process as hypothesized. 
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1B.6 Next Generation Tissue Engineering Strategies Based on 3D Tissue 

Assembly 

Schon, B.S.1, Schrobback, K.1,2, Hooper, G. 1, Woodfield, T.B.F1 

1CReATE Group, Department of Orthopaedic Surgery, University of Otago, 
Christchurch, 2Institute of Health & Biomedical Innovation, Queensland University of 
Technology, Brisbane 
 
Articular cartilage is commonly injured and is unable to repair itself, often undergoing 
degeneration with age (1). The repair or regeneration of damaged or diseased tissues 
via tissue engineering approaches offers significant clinical potential (2). One 
approach is to use a combination of a biodegradable scaffold and cell pellet 
(micromass) culture to assemble tissue engineered constructs of relevant size.  If the 
placement of these micromass cultures could be controlled, this would allow 
construction of variable-composition constructs with high cell-cell interaction. This 
has promise for engineering of constructs containing multiple cell types arranged in 
an organised structure (i.e. zonal or osteochondral constructs), as well as investigation 
of stem cell niche localisation and tissue formation within these tissue engineered 
constructs. 
Human nasal chondrocytes (HNCs) were obtained from septal cartilage, isolated via 
collagenase digestion. Human mesenchymal stem cells were obtained via bone 
marrow aspirate from the iliac crest of healthy donors, and multipotent stromal cells 
(MSCs) were selected by plastic adhesion. Expanded HNCs, MSCs, or co-culture 
combinations of the two were centrifuged using a high-throughput 96 well-plate 
format (0.2-0.5x106 cells/well) to form micromass pellets, and cultured in DMEM 
supplemented with ITS+, HSA, dexamethasone, and TGFβ1 for up to four weeks.  
Cells were fluorescently labelled with qTracker 585 and 655 (Molecular Probes) to 
label the different cell types within and/or between pellets. Persistence of fluorescence 
was tracked over day 7, 14, 21 and 28 time points via fluorescence imaging. Pellets 
(Ø1-1.5mm) were assembled into defined pores within 3D-Printed PEGT/PBT 
polymer scaffolds, and in a number of configurations to demonstrate control of the 
process, and possible applications.   
Pellets were able to be arranged in a number of configurations within the 3D scaffold 
consisting of homogeneous HNC, MSC or co-culture assembled constructs, as well as 
alternating combinations of the above either between layers, or within layers. Since all 
pellets remained within 3D Plotted scaffolds, a 100% seeding efficiency was 
achieved. Labelled cells could be distinguished throughout all timepoints up to day 28 
in vitro as was tissue fusion. Furthermore, different cell types could be visualised 
within the same pellet.  Fluorescence persisted for a relevant period of time, however, 
intensity decreased with time.   
This work has applications for investigation of organised or bi-phasic cartilage 
constructs, as well as investigating pellet fusion and migration in 3D cultures of HNC, 
MSC and co-cultured constructs. It demonstrates that organised pellet placement is 
feasible, and that cell localisation can be tracked over time in 3D for probing cell-cell 
interactions and the stem cell niche. It also demonstrates potential for engineering of 
alternative tissues using this approach if appropriate micromass cultures can be 
formed. 
1. Woodfield et al. Crit Rev Eukaryot Gene Expr 2002; 12(3): 209-236. 
2. Hunziker, 2002. Osteoarthritis and Cartilage.10:432-63. 
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2A.1 Steroid Hormone Profiles in Cattle After Induction of Parturition With 

Dexamethasone  

Mark P Green, Martin C Berg, Rita SF Lee 
Animal BioSciences Section, AgResearch Ltd., Hamilton. 
 
Steroid hormone profiles change dramatically in the last two weeks before parturition 
in cattle in response to fetal corticosteroid production and release as a result of the 
maturation of the fetal pituitary-adrenal axis. The placenta responds to the fetal 
signals by altering steroid hormone synthesis and metabolism. Synthetic 
glucocorticoids have long been used to induce calving in dairy cattle. Here, we 
investigated the change in a panel of maternal steroid hormone profiles in response to 
a calving induction regime administered to near-term cattle. Ten days before full term, 
seven pregnant heifers were given a single injection of dexamethasone (DEX) 
trimethylacetate (long-acting), followed by another injection of DEX sodium 
phosphate (short-acting) a week later. Tail vein blood samples were collected weekly 
starting at four weeks prior to the expected calving date, then daily pre- and post-DEX 
injections through to two days post-partum. Plasma samples were extracted with ethyl 
acetate and then a panel of 14 steroids was measured from the same sample using 
HPLC and mass spectrometry. Administration of DEX initiated a decrease in pre-
partal progestagens, with a concomitant increase in estrogen production. Complete 
progesterone withdrawal, necessary for parturition, occurred only after the second 
DEX injection and this was accompanied by an increase in the precursor, 
pregnenolone. DEX extensively suppressed all maternal plasma corticosteroids 
through to two days post-partum. These results show that DEX probably acts by: 1) 
suppressing maternal adrenocorticotrophin release, thus, blocking maternal 
corticosteroid production; 2) decreasing 3β-hydroxysteroid dehydrogenase or 
inhibiting its activity in the placenta or corpus luteum. The suppression of all peri-
partum maternal corticosteroid response after DEX administration may affect 
maternal physiology in ways that are not fully understood. 
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2A.2 Different Expression Patterns for MRAP and MRAP2 mRNA in the Mouse 

Adrenal Gland  

Sarah Bould, Angela Halim, Fungmin Liew, Duneeshya Gunasekara, Rebecca 
Marnane, and Kathleen Mountjoy 
Department of Physiology, University of Auckland, Auckland, New Zealand, 1023. 
 
Melanocortin-2 accessory protein (MRAP) is an accessory protein that is essential for 
the melanocortin 2 receptor (MC2R) to functionally express either in vivo or in vitro 

(1). MRAP2 is a MRAP paralog gene and while it can enable the MC2R to 
functionally express in vitro in the presence of a pharmacological concentration of 
adrenocorticotropin (ACTH), it does not allow MC2R to functionally express in vivo. 
To further understand physiological roles for MRAP and MRAP2 we mapped mRNA 
expression for these genes in adrenal glands dissected from male C57BL/6J mice aged 
2-150 days. Riboprobes to specifically detect either mouse MRAP or mouse MRAP2 
were developed. Antisense riboprobes synthesised with 33P-UTP were used for high 
stringency in situ hybridisation performed on three series of 20 µm thick adrenal 
sections. One series was used for in situ hybridisation performed with a 33P-labelled 
antisense mouse MC2R specific riboprobe. MRAP was detected throughout the 
adrenal cortex from 2-10 day old mice and then predominantly in the zona fasciculata 
(ZF) region in mice aged 10-150 days. MRAP was also present in the X-zone adjacent 
to the medulla, with strongest expression seen around puberty.  MRAP expression 
was very weak in the zona glomerulosa (ZG) and not expressed at all in the adrenal 
medulla. In contrast to MRAP, MRAP2 expression was strongest in the ZG and 
adrenal medulla in tissues collected from mice aged 15-150 days. There was strong 
MRAP2 expression over the entire adrenal gland obtained from 2-10 day old mice. 
MC2R mRNA was expressed throughout the adrenal cortex but not in the medulla at 
all ages, predominantly in the ZF from 10-21 days and predominantly in the ZG from 
30-150 days and not at all in the adrenal medulla. Expression of MRAP in the ZF 
supports its physiological role in ACTH activation of the MC2R for glucocorticoid 
production. Strong MRAP2 expression in the ZG and adrenal medulla suggests that 
MRAP2 is likely to have physiological roles in the production of adrenal gland-
derived mineralocorticoids and catecholamine’s respectively, and the latter is 
independent of the MC2R. 
(1) Webb TR and Clark AJL, Mol Endocrinol 2010; 475 
Sources of Support: Lottery Health New Zealand; Neurological Foundation New 
Zealand 
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2A.3 Oxidative Metabolism in Hypertrophic Fast and Slow Muscles of 

Myostatin-Deficient Mice  
Heather K. Smith1, Christopher P. Hedges1, Anthony J. Hickey2, Christopher D. 
McMahon3  
1Department of Sport and Exercise Science, 2School of Biological Sciences, 
University of Auckland,  
3Developmental Biology Group, AgResearch Ltd., Ruakura  
 
Myostatin-deficient (Mstn-/-) mice have double-sized muscles and low body fat, the 
latter attributed to undefined changes in the metabolism of the enlarged muscles. The 
aim of this study was to compare the metabolic enzymatic capacity and mitochondrial 
function within the fast glycolytic (Type IIB) fibers of the gastrocnemius (Gas) and 
the slow oxidative (Type I and IIA) fibers of the soleus (Sol) muscle between Mstn-/- 
and wild-type (WT) mice.  Muscles (n = 5-8 per assay and strain) were obtained from 
4 month-old, male mice.  The maximal rate of mass-specific oxygen consumption 
(pmol O2.mg-1.s-1) in permeabilized muscle fibers was determined by high resolution 
respirometry (Oxygraph-2k, Oroboros).  Fibers from the Sol of Mstn-/- mice had a 
20% greater maximal capacity for oxidative phosphorylation with all other respiratory 
states not different between the strains.  In the Type IIB fibers of Gas, Mstn-/- had a 
26% lower capacity to respire when the electron transport system was uncoupled from 
oxidative phosphorylation, and a 34% lower rate of oxidising G3P as a substrate, with 
other states not different from WT muscle.  Enzyme biochemical assays confirmed 
that Mstn-/- Sol had greater citrate synthase (CS, 29%) and lactate dehydrogenase 
(LDH, 80%) activities than did WT Sol.  Mstn-/- Gas had similar CS and 26% greater 
LDH activities than WT Gas.  Cytochrome oxidase and succinate dehydrogenase 
activities determined by enzyme histochemistry were higher in the Type IIA 
compared with Type I fibers of the Sol muscle of both strains.  These results suggest 
muscle and fiber type-specific effects of myostatin deficiency.  The impaired 
mitochondrial function in the Type IIB fibers of Gas of Mstn-/- mice contributes to the 
known metabolic limitations of the most hypertrophic muscles.  The greater oxidative 
metabolic profile in Mstn-/- Sol suggests a more complex relationship between 
myostatin, fiber type composition and metabolism in vivo than that currently 
understood.   
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2B.1 Computational Fluid Dynamics Abdominal Aortic Aneurysm Diagnostics 

Al-Rawi, M.A. and Al-Jumaily, A. M.¹, Lowe, A.³ Lu, J.² 
¹Institute of Biomedical Technologies, Auckland University of Technology. 
²Department of Interdisciplinary Studies, Auckland University of Technology, 
Auckland. ³Pulsecor Limited, Auckland, New Zealand. 
 

Aneurysm is a major contributing factor to death and disability worldwide. This 
research explores the concept of using computational fluid dynamics (CFD) as a cost 
effective and non-invasive method to detect the location and condition of diseased 
segments of blood vessels. In this study, 20 different abdominal aortic aneurysms 
(AAA) cases and a controlled case of 3D coupled fluid–structure interaction scheme 
(FSI) are modelled. Pulse waves travelling through these segments are analyzed with 
a focus on the reflected waves at the diseased region and the brachial artery. A 
commercial software ANSYS 12.1® is used to solve FSI models. An invasive 
catheter pulsatile pressure waveforms data is imposed at the inlet and the four outlets 
of the aorta. The results show that an increase in the diameter of aneurysmal artery 
will have an effect on the systolic and diastolic pressure at the brachial artery. The 
systolic pressure increases due to the forward pulse wave resulting from aneurysm. 
However, diastolic pressure decreases due to the delay of the backward waves which 
reach at the brachial artery. These models show that the forward and backward waves, 
which can be attributed to changes in the diameter of the abdominal aorta, may be 
useful in non-invasively diagnosing cardiovascular diseases. 
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2B.2 Effects of the pH Buffer on the Cantractility & Energetics of Rat Cardiac 

Trabeculae  

Soyeon Goo1, AJ Taberner2,3, Ian LeGrice1,2, EJ Crampin2,3, K Tran2, DS Loiselle1,2 

Department of Physiology1, Auckland Bioengineering Institute2 and Department of 
Engineering Science3 The University of Auckland, Auckland, New Zealand 
 
The crystalloid solutions, Krebs-Henseleit and Tyrodes, have been used in 
physiological experiments for decades. These solutions differ in their pH regulatory 
mechanisms.  Krebs-Henseleit contains bicarbonate ions (HCO3

-) as the buffering 
medium which requires CO2 for the pH regulation. In contrast, Tyrodes uses a large 
molecular weight pH buffer such as HEPES. In cardiac muscle physiology, it is well 
known that even a slight intracellular acidosis results in a negative inotropic effect on 
the contractile machinery. Sudden introduction of CO2 in the extracellular 
environment results in intracellular acidosis following the diffusive movement of CO2 

across the cell membrane. The introduction of HCO3
- ions is also known to cause 

changes in the cellular environment such as membrane hyperpolarisation. Using a 
flow-through micro-mechano-calorimeter, we contrasted the effects of  HCO3

- / CO2 
and HEPES-buffered solutions on the contractility of rat cardiac trabeculae. We 
controlled the ionic contents and pH of both solutions so that the only important 
difference became the presence or absence of bicarbonate ions, respectively. Right 
ventricular trabeculae were superfused with both solutions sequentially, with our 
focus being on the transitional state during the change of superfusate. We observed a 
transient, fully reversible diminution of force upon switching from HEPES- to HCO3

- 
solution and, conversely, a transient potentiation of force when the order was 
reversed. Mathematical simulation of these manoeuvres provides insight into the 
intracellular changes underlying this behaviour. 
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2B.3 Comparison of the Net Mechanical Efficiency of Cardiac Trabeculae 

Isolated from the Right and the Left Ventricles 

J-C Han1, AJ Taberner1,2, PMF Nielsen1,2, DS Loiselle1,3 

Auckland Bioengineering Institute1 and Departments of Engineering Science2, and 
Physiology3,  
The University of Auckland, Auckland, New Zealand 
 
The heart repetitively undergoes a pressure-volume-time trajectory consisting of 
sequential periods of isovolumic contraction, emptying, isovolumic relaxation and 
passive re-filling. Using our recently-constructed work-loop calorimeter, we 
conducted experiments in which isolated cardiac trabeculae were transitioned between 
phases of isometric contraction, isotonic shortening, isometric relaxation and passive 
re-lengthening. The heat output of trabeculae was simultaneously recorded. The 
resultant force-length-time trajectory (force-length work-loop) resembled that of the 
pressure-volume-time trajectory of the heart. The area enclosed by the work-loop 
quantifies the external work, while the sum of external work and heat output is the 
enthalpy. The ratio of external work to enthalpy provides a measure of the suprabasal, 
net mechanical efficiency. We found that the maximum net mechanical efficiency of 
cardiac trabeculae isolated from the right ventricle is at the vicinity of 14%, greater 
than that of the left ventricle, 10%.  
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of Bioimprinted Substrates  
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Bioimprint is a technique, utilising a rapidly curing polymer, capable of permanently 
capturing a replica mould of biological cells with very high-resolution. The selected 
polymer is biocompatible. The ability to obtain culture substrates that contain 
nanometer scale biological information has great potential for tissue culture 
applications, including injury repair and construction of artificial tissues. However, 
we have been unable to simultaneously visually distinguish cells cultured on the 
Bioimprint from the actual Bioimprint surface, which compromises interpretations of 
morphology and other data. Therefore, we have combined several techniques to aid in 
concurrent imaging of cells and substrate.  
Elastomeric stencils can be used to direct cell growth locations across a substrate. A 
thin film stencil is fabricated, and inlayed into cell culture chambers. Cells are then 
seeded and after 48 hours the stencils are removed and the cells are fixed before being 
Bioimprinted. The replicated micro- and nanoscale features of the cells are confined 
to the areas defined by the stencil pattern. 
While the stenciled Bioimprint substrates distinctly indicate cell attachment 
preferences, differentiating between unstained cells and the Bioimprint surface is still 
difficult. To address this, we have incorporated fluorescein dye into the pre-imprint, 
liquid polymer mixture, thus producing a practical fluorescence of the cured 
Bioimprint substrates. Using fluorescent cell staining methods and confocal 
microscopy, sequential excitation images display the surface and various target 
features including biomechanical and biochemical markers. When overlaid, these 
images readily reveal the cell morphology, the Bioimprint details, and the adhesion 
locations simultaneously. In combination with stencil patterning of the surface, a 
comprehensive analysis of directed cell cultures is possible. 
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2B.5 The Effect of Chronic Renal Denervation on Cardiac Response to β-

Adrenergic Stimulation in Hypertensive Diabetic Rat  

H. P. Aye Thaung1, Yimin Yao2, Ivan A. Sammut2, and Regis R. Lamberts1  
1Department of Physiology and 2Department of Pharmacology, Otago School of 
Medical Sciences, University of Otago, Dunedin 
 
Cardiac sympathetic overflow as a consequence of increased renal sympathetic 
activity has been observed in patients with diabetic nephropathy. By reducing 
systemic sympathetic output, bilateral renal denervation (BRD) has been shown to 
normalise blood pressure and reduce left ventricular hypertrophy in clinical and 
experimental studies of hypertension. This study aimed to determine the effect of 
BRD on cardiac response to β-adrenergic stimulation in a diabetic model with 
underlying hypertension using the transgenic (mRen-2)27 rat. Following 
streptozotocin induction of diabetes, BRD or sham surgeries were conducted 
repeatedly (at the 3rd, 6th and 9th week following induction) in both diabetic and 
normoglycaemic (NG)  6 week old Ren-2 female rats. Blood glucose was maintained 
at 25-30mmol/L using s.c. insulin. Cardiac function was determined in isolated hearts 
perfused in the Langendorff mode at 12th week following induction. Normalised left 
ventricular developed pressures (LVDP) were recorded in response to cumulative 
concentrations of isoproterenol (10-10 to 10-7 M). No significant differences in basal 
cardiac characteristics were observed in NG and diabetic rats. LVDP response to β-
adrenergic stimulation was reduced in the diabetic compared to NG groups. However, 
BRD had no effect on LVDP response to β-adrenergic stimulation compared to the 
innervated animals in both NG and diabetic groups. Interestingly, there was a 
significant increase in diastolic volume and hence filling pressure in both NG and 
diabetic animals after renal denervation suggestive of a reduction in underlying 
cardiac remodelling in Ren-2 animals. In conclusion, renal denervation did not restore 
the attenuated cardiac response to β-adrenergic stimulation in the diabetic 
hypertensive rat. This suggests that an alterenative mechanism other than increased 
renal sympathetic activity is responsible for the decreased β-adrenergic response in 
the hypertensive diabetic rat heart.  
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2B.6 Chronic Bilateral Renal Denervation Attenuates Progression of Renal 

Failure in a Transgenic Rat Model of Diabetic Nephropathy 

Y.Yao1, J.C. Harrison1, G. Davis2 and I.A. Sammut1 
1Department of Pharmacology, and 2Department of Physiology, University of Otago, 
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Chronic renal denervation has been shown to reduce systemic blood pressure (BP), 
improve insulin sensitivity and renal function in both human and experimental animal 
models. However, the effect of chronic bilateral renal denervation (BRD) on diabetic 
nephropathy (DN) has not been examined. The current study examines the effect of 
BRD on the progression of diabetic renal injury in a renin over-expressing 
hypertensive transgenic (mRen-2)27 rat over 12 weeks. Following streptozotocin 
induction of diabetes, BRD or sham surgeries were conducted repeatedly (at the 3rd, 6th 
and 9th week following induction) in both diabetic and normoglycaemic (NG) rats. 
Blood glucose was maintained at 25-30mmol/L using s.c. insulin. Systolic BP, body 
weight, water consumption and urinary electrolytes were measured weekly. Plasma 
urate levels and renal histology were examined at termination. Terminal body weight 
was significantly lower in diabetic compared to NG controls. BRD had no impact on 
body weight gain in either NG or diabetic groups. BRD resulted in a progressive 
decrease in systolic BP from first denervation to termination in both NG (210±2mmHg 
to 184±9mmHg, p<0.05) and diabetic (184±10mmHg to 151±2mmHg, p<0.05) rats. In 
contrast, systolic BP was unchanged in sham-operated NG and diabetic groups over 
the same period. Water intake, absolute Na+ and urine outputs were increased as a 
consequence of diabetic induction, however BRD had no impact on these parameters. 
Plasma urate levels were increased in innervated rats as a consequence of diabetes 
(6.5±0.8mg/dL NG vs 9.3±1.2mg/dL diabetic, p=0.08); and decreased in diabetic rats 
as a consequence of denervation (9.3±1.2mg/dL innervated vs 25.0±2.4mg/dL 
denervated, p<0.05). Glomerular basement membrane thickening and mesangial 
expansion indicative of glomerular damage were seen in the diabetic but not NG 
animals. Interestingly, this diabetic-induced glomerular damage was reduced by BRD. 
In conclusion, BRD attenuated plasma urate levels and renal structural damage 
consequent to diabetes independently of systolic BP levels. 
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2C.1 Adult Fat Mass in Twins is Determined in Early Gestation in Sheep 

AL Jaquiery1,2, S Hancock3, C McLean1, M Honeyfield-Ross1, MH Oliver1,4, FH 
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In sheep, being conceived a twin alters intrauterine and postnatal growth even if the 
pregnancy is reduced to a single fetus early in gestation. In humans, some studies 
report a higher incidence of metabolic disease in adult twins compared with singles, 
but it is not clear if this is related to being a twin per se or to low birth weight. 
Changes in growth patterns may reflect different acquisition of fat and lean mass, so 
that altered body composition may contribute to adverse metabolic outcomes. We 
examined the effects of twin conception per se and intrauterine and postnatal growth 
in sheep on body composition in adulthood. Dual x-ray absorptiometry (DXA) 
scanning was performed under sedation on 2 year old sheep born a single (S, n=9), 
born a twin (T, n=14), or conceived as a twin but born a single (one twin ablated in 
early pregnancy, ‘reductions’ (R, n=10)). Fat and lean mass, expressed as % of body 
weight, were compared between treatment groups in each study using ANOVA; and 
associations sought between body composition and maternal weight, birth weight and 
early postnatal growth velocity using regression. Percentage fat mass was 
significantly higher in sheep of both sexes in T and R groups compared with S (male 
S 7±2%, T 10±1%, R 12±4%; female: S 15±3%, T 20±2%; R 19±1% (p<0.01)), while 
% lean mass was higher in singles than in twins and reductions (male S 74±2%, T 
69±1%, R 68±3%; female: S 72±2%, T 69±2%, R 69±0.5% (p<0.05)). Body 
composition was not related to maternal weight, birth weight or postnatal growth 
velocity. We conclude that body composition in adulthood is influenced most strongly 
by twin conception, rather than by birth weight or later growth patterns. This suggests 
that periconceptional events per se may be a determinant of adult body composition, 
which may in turn be associated with adverse metabolic outcomes. 
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2C.2 Sensitivity of Re-calibrated Continuous Glucose Monitor Data: How do 

Errors in Calibration Measurements Affect Reported Hypoglycaemia 
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Continuous glucose monitors (CGMs) are increasingly used in research settings to 
examine glucose metabolism and report hypoglycaemia in at-risk newborn babies. 
The accuracy of these devices is dependent on the blood glucose measurements 
entered into the CGM device for calibration every few hours. We aimed to determine 
the effects of variations in timing and accuracy of the calibration measurements on 
measures of neonatal hypoglycaemia. 
We included re-calibrated and median filtered CGM data from 29 neonates who had 
at least one hypoglycaemic event. Normally distributed (SD 2%) random 
measurement errors of glucose concentration, typical of blood gas analysers, were 
added to calibration measurements, along with random timing lags up to +30 minutes 
to simulate delay entering calibration measurements into the CGM. Monte Carlo 
analysis was used, with each baby simulated 1000 times (runs). Hypoglycaemia 
frequency, duration, severity (lowest value) and index (area below 2.6mMol/L divided 
by length of trace) were recorded for each run, and the resulting variation (defined as 
the range (max – min) of all 1000 runs per baby) are reported as median [IQR]. 
Four babies (14%) had no change in the number of hypoglycaemic events, but the 
median variation in the number of events was 3 [2 - 5]. Variation in duration was 96 
[58 - 194] min, in severity was 0.29 [0.26 - 0.44] mmol/L, and in hypoglycaemic 
index was 0.12 [0.05 - 0.25] mmol/L.   
These results show that even small calibration errors or time lags can significantly 
change important measures of hypoglycaemia in at risk babies. The variation due to 
these errors should be considered when trying to separate patients into different 
clinical groups. Although some babies showed little variation, the high sensitivity to 
small calibration errors in some babies shows the need for CGM data to be interpreted 
with care. 
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2C.3 Preterm Birth and Gestational Age, but Not Antenatal Corticosteroids, 

Alter Cardiac Autonomic Activity in Adult Sheep 
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Small size at birth is associated with increased cardiovascular risk in adulthood. 

Preterm birth and antenatal corticosteroid exposure may also have long term health 
implications. Increased cardiovascular risk in adults is predicted by increased cardiac 
sympathetic activity or parasympathetic withdrawal and can be assessed by measures 
of heart rate variability (HRV). We aimed to determine the effects of preterm birth, 
gestation length and antenatal corticosteroid exposure on HRV in sheep. Singleton 
bearing ewes were randomised to corticosteroid-induced delivery at preterm (Prem; 
137 (137-138) days gestation [median (range)] male n=19, female n=13) or term (T-
Dex; 147 (146-151) d, male n=15, female n=16) or to spontaneous term delivery (T-
Spont; 147 (142-156) d, male n=12, female n=16). Birth weight (bwt) z-scores and 
weight for length [weight (kg)/(crown rump length + hind limb length (m))] at 16 
months of age were calculated. Resting ECGs were analysed for HRV indices of 
sympathetic activity (LFnu), sympatho-vagal tone (LF/HF) and parasympathetic 
activity (SD∆NN, NN50%). Non-parametric data were log transformed. Data (mean ± 
SEM) were analysed by ANOVA with Tukey post hoc test, adjusting for bwt z-score, 
age and weight-for-length. Prem males had increased sympathetic but lower 
parasympathetic indices than T-Spont males (Prem vs T-Spont (all p<0.05); LFnu: 
65±5 vs 48±5; Log LF/HF: 1.8±0.1 vs 1.4±0.1; Log SD∆NN: 2.8±0.2 vs 3.4±0.2; Log 
NN50%: 65±5 vs 48±5). There were no differences among T-Dex males and Prem or 
T-Spont males or among females in any group. In T-Spont females gestational age 
was negatively associated with LFnu and LF/HF (LFnu -4.3±1.6 units/day increase in 
gestational age (GA); R2=0.7, p=0.01; LF/HF -0.06±0.03/d increase in GA; R2=0.8, 
p=0.04). There was no association between bwt and HRV indices. In conclusion, 
preterm birth in males and reduced gestational age within the range of term gestation 
are associated with increases in cardiac sympathetic activity. Effects of preterm birth 
on autonomic indices are not explained by antenatal corticosteroid exposure. Cardiac 
autonomic imbalance may underlie some of the association between size at birth and 
cardiovascular risk. 
 

 



 51

2C.4 Pregnancy Induces Down-regulation of Post-receptor Insulin Signalling in 

Muscle of Ewes Born to Adolescent or Mature Mothers. 

Mark H Oliver1,2, Serina N Hancock1,2, Paul R Kenyon1,3, Hugh T Blair1,3, Sarah  J 
Pain1,3, Steve T Morris1,3, Hui H Phua1,2, Frank H Bloomfield1,2. 
1National Research Centre for Growth and Development, 2Liggins Institute, 
University of the Auckland, NZ, 3Massey University, NZ 

Normal pregnancy is a relatively insulin-resistant state in both humans and sheep. 
Placental hormones contribute to this, but it is unknown whether there are also effects 
on insulin signalling pathways. Offspring of adolescent mothers are at increased risk 
of reduced birth weight and preterm birth. It is unknown whether this then affects the 
female offspring’s metabolic adaptation to her own pregnancy. We investigated the 
effect of grand-maternal (G0) age at pregnancy on glucose tolerance (GTT) and 
muscle insulin signalling proteins in G1 daughters before and during mid pregnancy. 
Singleton offspring born to mature (Mat, n=11) or immature (Imm, n=8) ewes were 
mated at 18 months of age. GTTs were performed pre-pregnancy and at 60d 
(term=147), followed immediately by muscle biopsies. Protein levels of insulin 
receptor β subunit (IRβ), insulin receptor substrate (IRS)-1, regulatory subunit p85α, 
protein kinase Cζ (PKCζ ) and glucose transporter 4 (GLUT-4) were measured by 
Western Blot. Data are mean±SEM. 
Imm G0 ewes were 36% lighter than Mat ewes at mating (p<0.0001) and had 
singleton offspring (G1) 20% lighter at birth (p<0.01). By mating G1 ewe weights 
were identical (51±1 kg). Compared with pre-pregnancy values, mid pregnancy 
glucose area under the curve (AUC) during GTT was 10% greater (p<0.05) and IRS-
1, p85α and Glut 4 protein levels were decreased by10-20% (p<0.05). There was no 
effect of grandmaternal age on GTT or insulin signalling protein levels, and birth 
weights of G2 lambs were not different. 
Altered post insulin receptor insulin signalling contributes to insulin resistance of 
pregnancy in sheep.  Reduced size at birth of the G1 mothers, due to adolescent 
mating in the G0 grandmaternal ewes, did not affect the adaptations in glucose 
tolerance and muscle insulin signalling that occurred in pregnancy. Whether insulin 
signalling contributes to insulin resistance in human pregnancy is unknown. 
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2C.5 Dextrose Gel and Infant Formula are More Effective Than Breast Milk for 

Reversing Neonatal Hypoglycaemia      

DL Harris 1, 2, PJ Weston 1, JE Harding 2 
1Newborn Intensive Care Unit, Waikato District Health Board, Hamilton  
2Liggins Institute, University of Auckland, Auckland 
 
We have recently completed a randomised trial of dextrose gel for treatment of 
hypoglycaemia in at risk babies ≥ 35 weeks gestation (the Sugar Babies Study). 
Hypoglycaemic babies (<2.6mmol/l) were encouraged to feed and randomised to 
dextrose or placebo gel. The aim of this post-hoc analysis was to determine whether 
blood glucose concentrations were increased by dextrose gel, breast feeding, 
expressed breast milk, or infant formula. Five hundred and fourteen babies were 
enrolled, of whom 213 had 266 hypoglycaemic episodes treated with dextrose gel 
(133) or placebo (133) plus breast-feeding (129), expressed breast milk (116), formula 
(39) or no milk (16).  On step-wise multiple regression, significant predictors of an 
increase in blood glucose concentration (ß-coefficient; 95%CI) were dextrose gel 
(0.23; 0.10-0.36 mmol.l-1, p<0.001), time since administration of gel (0.009; 0.004-
0.014 mmol.l-1.min-1, p<0.001) and volume of formula (0.07; 0.04-0.10 ml.kg-

1.mmol.l-1, p<0.001) Neonatal hypoglycaemia responds to dextrose gel and formula 
milk. Dextrose gel should be considered for treatment of hypoglycaemia in breast fed 
babies. 
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2C.6 WOCHOUT Trial: A Randomised Control Trial Comparing Three 

Weaning Regimes for Infants at 32 Weeks Corrected Gestation. 

L Carpenter, C Woolerton, M Trethowen, J Fowler, H Barwick  
Waikato Newborn Intensive Care Unit, Waikato Hospital, Hamilton, New Zealand  
 
Background: Preterm infants are frequently offered CPAP support for long periods of 
time. The facility of nasal flow air or oxygen has become commonly used either as 
alternative to CPAP, or as a weaning mode.  
Aim: To evaluate the relative effectiveness of CPAP weaning using the standard 
cycling strategy, non-humidified or humidified nasal flow. 
Methods: CPAP-dependent preterm babies at 32 weeks gestation were randomised 
into one of the three groups; standard cycling strategy, non-humidified nasal flow at 1 
L/min, and humidified nasal flow at 1 L/min.  
Results: At the halfway point, an interim analysis was undertaken. The results 
demonstrated the difference between group 1 (n=20) and the other 2 groups was 
statistically significant (p< 0.01), with group 1 being inferior to the other two. The 
cycling arm was therefore withdrawn from the study. At the completion of the study 
(n=67) humidified nasal flow was superior (p<0.01) compared to non-humidified 
nasal flow. There was no statistical difference between gender, ethnicity, growth, birth 
weight, birth gestation, enrolment weight, age of entry, weight gain at 6 days, daily 
average respiratory and heart rate and age off respiratory support. 
Conclusion: The standard weaning method of cycling off CPAP is inferior to nasal 
flow at 1 L/min. Humidified nasal flow is superior to non-humidified nasal flow in 
this group of infants.  
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3A.1 The Estrogen Receptor Beta Conundrum: A Role in Gonadotropin-

releasing Hormone Neurons? 

RY Cheong, IM Ábrahám, AE Herbison.  
Centre for Neuroendocrinology and Department of Physiology, Otago School of 
Medical Sciences, University of Otago, Dunedin, New Zealand.  
 
The gonadal hormone, 17β-estradiol (E2) is an important component in the brain 
modulating the reproductive axis. Gonadotropin-releasing hormone (GnRH) neurons, 
expressing only estrogen receptor beta (ERβ), are established as key output cells of 
the neuronal network controlling fertility. However, while ERα has been described as 
the main receptor mediating estrogen feedback in the brain, a role of ERβ in GnRH 
neurons remains likely. Our previous study has identified a role for ERβ in mediating 
rapid actions of E2 on the phosphorylation of signaling molecules (ERK1/2 and 
CREB) in GnRH neurons of young but not aged female mice. Triggered by that 
observation, the present study investigated the role of ERβ in GnRH neurons of aged 
mice in mediating estrogen negative feedback. Using GnRH neuron-specific ERβ 
knockout (GnRH-ERβKO) mice generated by the Cre-LoxP technology, we found 
that these animals exhibit normal estrous cycles across 2, 4, 6, 8, 10 and 12 months of 
age. To further examine the role of ERβ in mediating estrogen negative feedback, 
blood samples were taken from GnRH-ERβKO mice at 12 months of age prior to 
ovariectomy, 2 weeks post-ovariectomy and 3 h after a single E2 injection. 
Measurements of plasma luteinizing hormone (LH) levels by radioimmunoassay at 
these time-points provide an indication of estrogen’s negative feedback influence on 
GnRH neurons. LH levels were significantly elevated after ovariectomy in all animals 
(p < 0.05). Whereas E2 administration suppressed LH levels in young control mice, it 
failed to fully suppress LH levels in aged GnRH-ERβKO and their age-matched 
wildtype siblings. Together, these results indicate that the ability of GnRH neurons to 
regulate estrogen negative feedback is somewhat diminished with age. However, this 
does not depend upon ERβ, suggesting that ERβ is dispensable in the modulation of 
reproductive function.  
Supported by the Marsden Fund and the Department of Physiology, University of 

Otago. 
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3B.1 Using Anaesthesia to Investigate the Hierarchy of Navigation Systems in the 

Honey Bee  

James F. Cheeseman1,2, Craig D. Millar2, James Sleigh1, Konstantin Lehmann3, 
Randolf  Menzel3, Guy R. Warman1,2 

1Department of Anaesthesiology, Faculty of Medical and Health Sciences, 2 School of 
Biological Sciences, Faculty of Science, University of Auckland, New Zealand; 
3Institute of Biology - Neurobiology, Free University of Berlin, Berlin, Germany 
 
We have used anaesthesia to investigate the hierarchy of navigation systems in the 
honey bee Apis mellifera. It is generally accepted that most important navigation 
system in bees is sun compass navigation which requires an accurate and continually 
consulted circadian clock. Our group has been studying the effect of anaesthesia on 
the perception of the passage of time by using state-of-the-art harmonic radar 
technology to track individual bees in flight. On fine days, in 2km2 flat paddock 
devoid of prominent landmarks, bees were caught at a feeder and given a six hour 
anaesthetic administered in the morning (9:00am). Upon waking, they made a 
significant systematic angular error in their immediate homeward vector flight 
(approximately 60°). This is consistent with the hypothesis that these bees 
miscalculated how much time had passed and did not know the sun had moved in the 
sky. The fundamental explanation for this is that general anaesthesia causes a phase 
shift in the bee circadian clock at the molecular level. However the bees were 
eventually able to return to the hive implying the use of other navigation systems. In a 
separate experiment using bees from same hive when the sun was totally obscured by 
heavy cloud, anaesthetised bees did not make the same error as their co-foragers did 
with full view of the sun.  In a third experiment, when a hive was used close to a 
prominent landmark (a shelterbelt of trees) and the bees were trained to a different 
feeder site several hundred metres away, upon waking from anaesthesia they did not 
make an error in their initial homeward vector flights despite having view of the sun. 
Instead they headed straight for the shelterbelt and along the trees until they found the 
hive. Taken together these results challenge current thinking about the hierarchy of 
navigation systems in bees and suggest that the so called ‘backup’ systems may be 
more important than is currently generally accepted. Anaesthesia could provide a tool 
in future to systematically manipulate time-sense/circadian phase to investigate 
navigation and spatial memory. 
 
 



 56

3B.2 General Anaesthesia Shifts the Circadian Clock in the Presence of Normal 

Daily Light Cycles  

Nicola M. Ludin1, James F. Cheeseman1,2, Craig D. Millar2, James Sleigh1, Guy R. 
Warman1,2 

1Department of Anaesthesiology, Faculty of Medical and Health Sciences 2 School of 
Biological Sciences, University of Auckland, Private Bag 92019, Auckland, New 
Zealand. 
 
The effects of general anaesthesia (GA) on brain activity parallel many of those of 
natural sleep, and recent evidence suggests that GA may act by hijacking endogenous 
sleep promoting pathways. There are, however obvious differences: for example, 
natural sleep is an active process while GA induces a slow wave-like state, and a 
common patient response on emerging from anaesthesia is the feeling that time has 
not passed. Using the honey bee Apis mellifera as a model, our group has recently 
shown that the general anaesthetic agent isoflurane suspends time perception by 
shifting the circadian clock to a later time zone. These findings lead to two obvious 
questions: 1. how persistent is this effect? and 2. Is this effect due to a) lack of 

consciousness (general anaesthesia) or b) amnesia? Here we have addressed these 
questions by: 1 examining the effect of a six hour isoflurane anaesthetic on the 
circadian rhythms of honey bees in the presence of strong daily cues (light dark 
cycles) and 2. by comparing the effects of isoflurane and F6 (a similar drug which 
causes amnesia without unconsciousness). Activity rhythms of entire colonies (n=3 
hives) were recorded for one week before and one week following a six hour 2% 
isoflurane anaesthetic during the daytime (09.0015.00), and night-time (17.0023.00). 
Isoflurane causes a phase delay (in the presence of light-dark cycles) but the 
magnitude of the effect is reduced to 1.5 hours (range 45min2hours) compared to 3.5 
hours in constant conditions. This effect gradually corrects over three post-anaesthetic 
days. F6 does not appear to affect the time compensated orientation behaviour in bees 
(our marker of time perception) while isoflurane profoundly affects this behaviour. 
We are currently investigating the effect of F6 on the clock. This work shows that 
isoflurane (the most commonly used inhalational anaesthetic in the world) shifts the 
circadian clock in the presence of normal environmental cues. This provides the 
theoretical understanding for post-operative sleep timing disruption. Furthermore, the 
effect appears to result from ‘anaesthesia’ rather than amnesia or exposure to a 
volatile inhalational agent.  
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3B.3 Effect of Combined Length Oscillations and Bronchodilators on Isolated 

Tracheal Smooth Muscle 

Meha Mathur, Ahmed Al-Jumaily, Gijs Ijpma 
Institute of Biomedical Technologies, Auckland University of Technology, Auckland.  
 
The current study aims to investigate the combined effects of oscillations and 
bronchodilators on the dynamics of the isolated contracted airway smooth muscle 
(ASM). Previous in vitro experiments conducted on ASM tissues suggest that length 
oscillations applied to contracted muscle result in a bronchodilatory effect on the 
tissue. Bronchodilators form a part of the current asthma treatment, however often 
associated with side effects and/or lack of effectiveness. Isolated porcine tracheal 
smooth muscle tissues are contracted using Acetylcholine (ACh) and Isoproterenol, a 
commonly used β2-agonist, is used as a bronchodilator to relax the contracted ASM. 
The experimental data suggests that the combined effect of the bronchodilator 
Isoproterenol and length oscillations is higher than that of each when applied alone (p-
value<0.0001). This response has been tested by varying the amplitudes and 
frequencies of the oscillations. The relaxation of the ASM subsequent to the 
application of oscillations was found to be proportional to the amplitude (p-value 
0.039), but independent of the frequency of oscillations. This study gives more insight 
into the role of bronchodilators and oscillations (such as during breathing or deep 
inspirations) on the contracted airways in an optimal goal of developing a new 
treatment methodology for asthma. 
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3B.4 Interactions of Myeloperoxidase and Urate During Inflammation 

Anthony J Kettle1, Flavia Meotti1, Rufus Turner1, Tessa Mocatta1, Guy Jameson2, 
Catriona Marshall3, Dougal McClean3, and Lisa Stamp4 
1Free Radical Research Group, Department of Pathology, University of Otago, 
Christchurch, 2Department of Chemistry University of Otago, Dunedin, 3Department 
of Cardiology, Christchurch Hospital, 4Department of Medicine, University of Otago, 
Christchurch  
 
Urate and myeloperoxidase (MPO) are associated with adverse outcomes in numerous 
inflammatory diseases.  We have assessed whether urate is a physiological substrate 
for MPO and if the products of their interaction have the potential to exacerbate 
inflammation.  Urate was readily oxidized by MPO and hydrogen peroxide to 5-
hydroxyisourate, which decayed predominantly to allantoin.  The redox intermediates 
of MPO were reduced by urate with rate constants of 4.6 x105 M-1 s-1 for compound I 
and 1.7 x 104 M-1 s-1 for compound II.  Urate competed with chloride for oxidation by 
MPO and at hyperuricemic levels is expected to be a substantive substrate for the 
enzyme.  In combination with superoxide and hydrogen peroxide, MPO oxidized 
urate to a reactive hydroperoxide.  Urate also enhanced MPO dependent consumption 
of nitric oxide.  In human plasma, stimulated neutrophils produced allantoin in a 
reaction that was dependent on the NADPH oxidase, MPO and superoxide.  Allantoin 
levels were found to be elevated in several inflammatory diseases including acute 
myocardial infarction, gout, and rheumatoid arthritis.  Allantoin concentrations in 
plasma were associated with MPO.  We propose that urate is a physiological substrate 
for MPO that is oxidized to the urate radical.  The reactions of this radical with 
superoxide and nitric oxide link urate and MPO to adverse outcomes associated with 
inflammation. 
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3B.5 Gene-based Lung Cancer Risk Score for Lung Cancer Triggers Smoking 

Cessation in Randomly Recruited Smokers. 

Raewyn J Hopkins1, Robert P Young1,2, Bryan Hay1, Greg D Gamble1.   
1Department of Medicine, University of Auckland, 2Synergenz Biosciences Ltd, PO 
Box 37-971, Auckland  
 

Personalised risk assessment has been successfully used in the prevention of coronary 
heart disease by motivating lifestyle change and compliance in drug therapy. There 
are no similar preventive approaches applied to smoking-related lung disease although 
COPD and lung cancer account for nearly 50% of smoking related deaths per annum. 
In the Tension, Trigger and Treatment (3Ts) paradigm of smoking cessation, smokers 
quit smoking when the perceived harms outweigh benefits (or when motivational 
tension outweighs optimistic bias).  
Using a gene-based test for lung cancer risk, recently validated in a prospective study, 
we examined the effect of risk assessment on smoker’s attitudes and actions to 
quitting. In this pilot study, 55 smokers were randomly recruited from a hospital 
database (eligibility - ≥40 years old, current smoker and 20+ pack year smoking 
history). Through a telephone questionnaire, baseline smoking history and recent quit 
attempts were documented. Smokers were also offered a gene-based risk test for lung 
cancer risk - 46 (84%) accepted and were followed over 6 months. On visit 1 smokers 
were counseled about the genetic test, consented and a cheek swab was taken for 
genotyping. On visit 2 the lung cancer risk test result was given along with materials 
on smoking cessation services and information on medications.  
Based on a telephone questionnaire in 46 participants to date, responses 6 months 
after genetic testing showed; 80% had reduced their cigarette consumption of which 
28% reported quitting, 41% had used nicotine replacement products for quitting and 
for those who took these products the quit rate was 39% (2-3 folder greater than with 
no genetic testing).  Quit rates were 20%, 36% and 40% in those with moderate, high 
and very high risk on genetic testing, suggesting a dose response effect. We conclude 

from this pilot study that personalised risk assessment using a gene-based test of lung 
cancer susceptibility appears to confer a positive effect on quitting smoking. The quit 
rates achieved in this study occurred in randomly selected smokers and compares 
favorably with other approaches.  We suggest that the risk test provides a teachable 
moment and provides a valuable tool to engage, educate and empower smokers to 
reduce their risk.  
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3B.6 Genetic Association Studies in Lung Cancer and COPD – A Molecular 

Genetic Link?  

Robert P Young1,2, Raewyn J Hopkins1, Bryan Hay1, Chris Whittington1, Greg D 
Gamble1   
1Department of Medicine, University of Auckland, 2Synergenz Biosciences Ltd, PO 
Box 37-971, Auckland  
 

Lung cancer and chronic obstructive lung disease (COPD) results from the combined 
effects of smoking and genetic susceptibility. Studies have recently shown that 
reduced FEV1 predates lung cancer in 50-80% of lung cancer cases and confers a 4-6 
fold risk of lung cancer compared to smokers with normal lung function. Genome-
wide association studies of COPD (lung function) and lung cancer report overlapping 
“susceptibility” loci suggesting that the genes conferring susceptibility to lung cancer 
might include “COPD-related” genes. To best identify these “COPD-related” genes, 
particularly conferring a protective effect, smoking controls should be subphenotyped 
into those with and without COPD.  
In this case control study of Caucasian smokers matched for smoking exposure we 
compared those with COPD (n=458), lung cancer (N=454) and smokers with normal 
lung function (n=488). All subjects were genotyped for 14 loci on chromosomes 
2q35-36, 4q22-24, 4q31, 5q33, 6q21, 6q24, 9q22, 11q22 and 15q25 recently 
implicated in GWA studies. All subjects underwent spirometry, completed a modified 
ATS respiratory questionnaire and gave blood for DNA.   Genotyping was done using 
Taqman real-time PCR (ABI 7900).  
We found overlapping effects (1) the AA genotype of CHRNA3/5 (previously 
associated with lung cancer) conferred susceptibility to lung cancer (OR=1.76, 
P=0.005) and COPD (OR-1.47, P=0.06), (2) the GG genotype of HHIP (previously 
associated with reduced risk of COPD) conferred protection from COPD (OR=0.59, 
P=0.006) and lung cancer (OR=0.70, P=0.05),  (3) the CC genotype of FAM13A 
(previously associated with reduced risk of COPD) conferred protection from COPD 
(OR=0.71, P=0.02) and lung cancer (OR=0.64, P=0.003) and (4) the CC genotype of 
ADAM19 (previously associated with COPD) conferred susceptibility to COPD 
(OR=1.47, P=0.07) and Lung cancer (OR=1.44, P=0.08). These overlapping effects in 
lung cancer were independent of co-existing COPD.  
We conclude that “susceptibility” to lung cancer includes “COPD-related” genes and 
that SNPs conferring a protective effect maybe best identified by using healthy 
smoking controls. This observation suggests these two diseases are manifestations of 
overlapping pathogenic processes in susceptible smokers.  
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3C.1 Association Between Early Pregnancy Exercise, Serum Cholesterol and 

Risk of Cesarean in Labor at Term Amongst Obese Nulliparae  

Elaine M Fyfe1, Ngaire H Anderson1, Robyn A North2,  Eliza HY Chan1, Rennae S 
Taylor1, Gustaaf A Dekker3, Lesley ME McCowan1 On behalf of the SCOPE 
consortium 
1Department of Obstetrics and Gynaecology, University of Auckland, Auckland, New 
Zealand  2Division of Women’s Health, School of Biomedical and Health Sciences, 
Kings College, London, United Kingdom   3Women and Children’s Division, Lyell 
McEwin Hospital, University of Adelaide, Australia. 
 
Maternal obesity is associated with hyperlipidemia, and cholesterol inhibits 
myometrial contractility in vitro. Exercise may modify the metabolic profile. We 
hypothesized that amongst obese nulliparae who labored at term, those with cesarean 
delivery would exercise less and have higher cholesterol in early pregnancy compared 
with vaginal births. 
Participants were obese New Zealand and Australian nulliparae recruited to the 
SCOPE study who labored at term (n=436). Early pregnancy exercise and non-fasting 
serum cholesterol were compared between cesarean and vaginal births using 
univariable analysis. 
There was no difference in early pregnancy moderate exercise [never: 50 (32%) vs 86 
(31%);  1-3 times/week: 90 (57%) vs 161 (58%); ≥ 4 times/week: 19 (12%) vs 30 
(11%) p=0.92]  or total cholesterol (mmol/l) [5.7 ± 0.9 vs 5.7 ± 0.9, p=0.34, cesarean 
versus vaginal birth respectively] according to mode of birth.  
Among obese nulliparae who labored at term, early pregnancy exercise and 
cholesterol were not associated with cesarean delivery. 
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3C.2 Congenital Talipes Equinovarus: Prenatal investigations and Postnatal 

outcomes. 

Peter Stone1, Walston Martis1, Haemish Crawford2 Renuka Sekar3 

1 Department of Obstetrics and Gynaecology, The University of Auckland. 2 Starship 
Children’s Hospital, Auckland. 3 Royal Women’s Hospital, Brisbane, Australia.  
 
Talipes equinovarus (TEV) is frequently detected on prenatal ultrasound. Most TEV 
is thought to occur as an isolated congenital abnormality, though recommendations 
for prenatal investigation range from detailed scanning to karyotyping. In this study, 
children attending the TEV clinic at Starship Hospital, who were born over the eight-
year period 1999-2006, were followed up for at least 5 years to the start of school. 
The child’s ethnicity, and the presence of other abnormalities, were sought and 
categorized. Prenatal scan findings were correlated with the subsequent outcomes of 
the children. Over the study period, 163 new cases of TEV were enrolled at the Clinic. 
Using standard NZ ethnicity definitions, it was found that 37% were NZ European, 
60% Maori and Pacific, and 3% other. During follow-up, additional abnormalities 
were found in 28.3% NZ European, 16.3% Maori and Pacific, and 40% other. No 
children had chromosomal abnormalities that would be detected by standard 
karyotyping methods. 
These data suggest that when TEV is the only finding on prenatal scanning, 
karyotyping is unlikely to be contributory. The additional abnormalities that the 
children were subsequently found to have were not likely to be detectable on prenatal 
ultrasound. Whilst the use of the term ‘isolated TEV’ may imply to the parents that 
the child will have no other health problems, the data suggest caution in prenatal 
counseling, as in nearly 22% of cases, additional findings became apparent only 
during the neonatal or childhood periods. 
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3C.3 Ethnicity is not an Independent Risk Factor for Small Gestational Age 

Infants in a Multiethnic New Zealand Population  

Ngaire H Anderson1, Lynn Sadler2, Elaine M Fyfe1, Lesley M McCowan1 

1Department of Obstetrics and Gynaecology, University of Auckland, 2Department of 
Epidemiology and Biostatistics, University of Auckland 
 
Infants that are small for gestational age (SGA) by customised birthweight centiles are 
at increased risk of adverse perinatal outcomes.  Unadjusted rates of SGA infants at 
National Womens’ Health (NWH) Auckland Hospital differ between ethnicities with 
higher rates in Maori and Pacific women. Our hypothesis was that after adjusting for 
confounders, ethnicity would not be independently associated with SGA. The current 
study was a retrospective cohort analysis of routine prospectively gathered maternity 
data from NWH from 2006–2009.  After exclusion of multiple pregnancies, infants 
with congenital anomalies, and missing data on maternal height, weight or infant 
birthweight, the final study population comprised n=26254 women. 
Univariable Odds Ratios (OR) for SGA infants were elevated in Maori (1.37 [95% CI 
1.19-1.57]) and Pacific women (1.24, [1.11-1.38]), compared to European but not in 
other ethnicities.  After multivariable analysis [adjusted for ethnic-specific BMI, 
maternal age, parity, smoking status, social deprivation (NZDep2006 quintile), 
hypertensive disease, antepartum haemorrhage, pre-existing medical conditions and 
diabetes] adjusted OR for SGA infants in Maori (1.03, [0.89-1.23]) and Pacific 
women (1.05, [0.92-1.20]) were not elevated compared to European.  Independent 
risk factors for SGA infants included obesity (1.26, [1.12-1.41]), maternal age ≥35y 
(1.20, [1.07-1.35]), nulliparity (1.13, [1.04-1.24]), cigarette smoking (2.01, [1.79-
2.27]), pre-eclampsia (2.93, [2.48-3.47]), and abruption (2.59, [1.76-3.81]).   
Ethnicity is not an independent risk factor for SGA infants.  Higher rates of SGA 
infants in Maori and Pacific women are in part accounted for by their association with 
potentially modifiable risk factors such as obesity and cigarette smoking.  These data 
reinforce the need for continuing public health messages around healthy weight and 
smoking cessation, and give guidance to clinicians on pregnancy risk factors that 
require increased surveillance for the development of SGA infants. 
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3C.4 Postnatal Follow-up of Antenatal Pyelectasis: A Quality Improvement 

Assessment   

Katie Lin, Peter Stone  
Department of Obstetrics and Gynaecology, University of Auckland, Auckland. 
 
Fetal renal pelvicalyceal dilatation is the most frequently detected anomaly on 
antenatal ultrasound, with an incidence of 0.5–1%. The optimal management of 
patients with this finding is debated. The relationship between prenatal and postnatal 
findings is not always clear and therefore guidelines have been designed to coordinate 
investigations after birth. 
Using a quality improvement approach we sought to determine the utilisation of the 
neonatal guideline  at National Women’s Health in  Auckland  and investigate 
impediments to its use. 
From July 2009 to June 2010 there were 129 fetuses with hydronephrosis defined as 
renal pelvic dilatation ≥5mm who had both prenatal and postnatal scans at Auckland 
City Hospital. Babies with other renal tract anomalies were excluded, leaving 73 for 
analysis. 
There were 2 babies with bilateral dilatation >10mm, 12 with unilateral≥10mm and 42 
with unilateral or bilateral≥5-<10mm. In the latter largest group, 21 (50%) received 
the first scan within the first week of life. Only 17 (40%) had a second scan and of 
these, 2 (5%) had the second scan at 2-3 months of life as per guidelines. Only 10 
(24%) received specialist review; in the group with prenatal dilatation ≥10mm, 58% 
had had specialist review. Variations from the guideline may reflect the controversy 
surrounding management of these conditions and the quality improvement process has 
identified a number of factors for review including the difficulty of bringing neonates 
to hospital for scanning. The contribution of this QI approach is to assist in refining 
defensible guidelines so that appropriately selected children receive timely 
investigation. 
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3C.5 The Effect of Feed Times on 24 Hour Oximetry Prior to Discharge Home in 

Preterm Neonates  

Roberts T1, Campbell A2, Larsen P3, Elder D1 
Dept of Paediatrics and Child Health1, Medicine2 and Surgery & Anaesthesia3, 
University of Otago, Wellington 
 
The aim of this study was to determine the effect feeding times have on 24-hour 
oximetry recordings of preterm infants prior to discharge. Infants born ≤ 32 weeks 
gestational age (GA) and at ≥ 35 weeks postmenstrual age (PMA) were invited to 
participate. Exclusions were congenital anomalies, current CPAP use and age > 6 
weeks PMA. Perinatal and demographic data were obtained from the medical records 
and a 24hr oximetry study (Radical with Masimo SET averaging time set at 2 
seconds) performed with documentation of feed times and other activities. Recordings 
were analysed using Profox software and all artefact signals removed. Feed times 
were identified on the recording and 30 minutes of recorded data were deleted from 
the start of the feed. Data was analysed using Stata to detect any differences in 
oximetry result before and after feed time deletion. Data were available for 17 infants, 
11 male, median GA 30 weeks, (range 25-32), median birthweight 1469g, (range 680 
– 2330g), and median PMA 36 weeks (range of 35 – 44) at time of study. With feed 
times deleted, the mean SpO2 was not significantly different, 96.1 versus 96.2, 
(p=0.30). Differences were found with respect to lowest SpO2 (49.7% versus 58.7%, 
p=0.002), and the % time with SpO2 < 90%, (7% versus 6.5% p<0.05). Levels for 
lowest (63 versus 73.8b/min) and highest heart rate (211.9 versus 209.2b/min) were 
also significantly different (p=0.003, p=0.005). There was no significant difference in 
oximetry data with respect to GA, birthweight, or presence of chronic lung disease or 
clinically concerning apnoea. In preterm infants near discharge the degree of oxygen 
desaturation is greater during feeding and heart rate is more variable. When 
interpreting 24hr oximetry data, the effect of feed times should be taken into account 
when determining cardiorespiratory stability prior to discharge home. 
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3C.6 Cardiovascular Risk in Adulthood After In Utero Transfusion for Fetal 

Anaemia  

Alexandra H Wallace1, SR Dalziel2, KL Thornburg3, CS Broberg3, M Jerosch-
Herold4, JE Harding1 

1Liggins Institute, University of Auckland. 2Children’s Emergency Department, 
Starship Children’s Hospital, Auckland. 3Heart Research Center, Oregon Health and 
Science University, Oregon. 4Department of Radiology, Brigham and Women’s 
Hospital, Massachusetts. 
 
In sheep, brief fetal anaemia markedly alters coronary conductance, flow and 
architecture in adulthood. It is not known whether similar changes occur in humans. 
We compared cardiovascular function in adults who required in utero blood 
transfusion for treatment of fetal anaemia with that of their unaffected siblings. 
Individuals who received in utero transfusion at Auckland’s National Women’s 
Hospital from 1963-1992 were invited to participate, together with an unaffected 
sibling. Anthropometric data, blood pressure, serum lipids, and glucose/insulin 
response to oral glucose load were assessed.  Participants also underwent cardiac MRI 
to assess left ventricular function and myocardial blood flow at rest and at maximal 
coronary blood flow induced by adenosine infusion. Data from 120 participants (55 
sibling groups) were analysed using multiple regression, adjusted for age, sex and 
affected/unaffected status nested within sibling groups. Affected participants were 
younger than unaffected (mean±SE, 32.4±1.4 vs 38.5±1.4y, p=0.002) and born at 
lower gestational age (34.4±0.2 vs 39.6±0.3 weeks, p=<0.0001) but similar in sex 
distribution, weight, height and body mass index. Compared to unaffected siblings, 
affected participants had lower systolic blood pressure (117±2.1 vs 131±2.4mmHg, 
p=0.01) and mean arterial pressure (89±1.4 vs 97±1.6 mmHg, p=0.02), and lower 
total cholesterol (4.6±0.1 vs 4.9±0.1 mmol/L, p=0.05). Other metabolic parameters 
were similar in both groups. MRI data from 26 participants (11 sibling groups) 
showed lower stroke volume in affected participants (96.2±2.4 vs 115.4±2.5ml, 
p=0.04) and a trend towards lower end diastolic volume (162.2±5.1 vs 190.2±5.3ml, 
p=0.08).  These preliminary results provide the first evidence in humans that survivors 
of fetal anaemia may have reduced cardiovascular risk in adulthood.   
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4A.1 Variation in 3ββββ-hydroxysteroid Dehydrogenase Activity and Pregnenolone 

Supply Rate on Sex Steroid Synthesis: A Mathematical Model  

Phuong T.T. Nguyen1, Alan Conley2, James Sneyd3,Tanya K. Soboleva4, Rita S. F. 
Lee1 

1 AgResearch, Ruakura Research Centre, Hamilton. 2 Department of Population 

Health and Reproduction, University of California, Davis, USA. 3Department of 
Mathematics, University of Auckland, 4Ministry of Agriculture and Forestry, 
Wellington. 
 

Steroid hormone synthesis involves two primary interconnected pathways (known as 
∆

4 and ∆5), which use the same precursor substrate, pregnenolone (P5), and two key 
enzymes, 3β-hydroxysteroid dehydrogenase/∆5-∆4 isomerase (3β-HSD) and 17α-
hydroxylase/17,20-lyase cytochrome P450 (P450c17). As the pathways are 
interconnected, perturbations in the synthesis of one steroid can affect the synthesis of 
other steroids in the other pathway. The mathematical model developed in this study 
describes the interaction between the ∆4 and ∆5 pathways in the synthesis of 
progesterone (P4) and androstenedione (A4), an intermediate in the synthesis of 
androgens and estrogens. The model is based on known catalytic characteristics of 
human 3β-HSD and P450c17 enzymes, has P5 as the precursor substrate and takes 
into account that both enzymes compete for the same intermediate substrates and that 
several substrates and products can compete with each other for the enzymes’ active 
site. Partial inhibition of 3β-HSD to a threshold level can increase A4 synthesis by 
favouring metabolism through the ∆5 pathway, though further inhibition of 3β-HSD 
eventually limits A4 synthesis. The model also predicts that, above a certain level of 
P5 supply, increasing the rate of P5 supply suppresses the synthesis of A4, 
consequently driving more P5 flux towards P4 synthesis. 
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4A.2 Trefoil Factor 3 (TFF3) Promotes Prostate Cancer Cell Oncogenicity  

Omesha Perera1, Christa Van Kralingen1, Helen Chen1, Dong-Xu Liu1, Peter E 
Lobie1,2 and Jo K Perry1. 
1Liggins Institute, University of Auckland, Auckland, New Zealand, 1023 2Cancer 
Science Institute of Singapore and Department of Pharmacology, National University 
of Singapore, Singapore 117456 
Prostate cancer is the third most common cause of cancer mortality in New Zealand 
men, and the most prevalent malignancy in Western countries. Current 
chemotherapeutic options available for patients with advanced hormone-refractory 
prostate cancer are largely palliative without improving prognosis. This necessitates 
the investigation of novel targets to develop appropriate anticancer agents which 
could potentially decrease the high mortality rates observed.   
Trefoil factor 3 (TFF3) is a secreted protein which functions in mucosal repair of the 
gastrointestinal tract. It does this through the stimulation of cell migration and 
invasion, while also preventing apoptosis and anoikis, thus facilitating repair of the 
wound. Deregulated TFF3 expression at the gene and protein level is implicated in 
numerous cancers including breast and prostate cancer. In prostate cancer TFF3 has 
previously been reported as a potential biomarker, overexpressed in a subset of 
primary and metastatic cases. Furthermore, plasma levels of TFF3 are increased in 
patients with advanced prostate cancer with the highest concentrations found in 
patients with bone metastases. Here we investigated the effect of increased TFF3 
expression on prostate cancer cell behaviour. Forced-expression models were 
established in the prostate cancer cell lines, DU145 and PC3, by stable transfection of 
an expression vector containing the TFF3 cDNA. Forced expression of TFF3 
significantly increased total cell growth, cell proliferation, cell survival, anchorage 
independent growth, 3-dimensional colony formation, and wound healing compared 
to control transfected cell lines. Thus functional antagonism of TFF3 may be useful in 
the treatment of prostate cancer and requires further investigation. 
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4A.3 Responses of Cancer Cells, to Doxorubicon and Cisplatin, are Different in 

3D and 2D Environments  

Kenny Chitcholtan1, Peter H Sykes1, John J Evans1,2   
1Dept Obstetrics & Gynaecology, and 2Centre for Neuroendocrinology and 
MacDiarmid Institute for Advanced Materials and Nanotechnology, University of 
Otago, Christchurch. 

 

Advanced endometrial cancer often shows resistance to clinical chemotherapy.  We 
studied the effects of doxorubicin and cisplatin on 3D spheroids and 2D cell 
monolayers of cells of three endometrial cancer cell lines. 3D spheroids were 
generated by culturing cancer cells on non-adherent surfaces, and for comparison 
traditional 2D monolayers were cultured on adherent culture plates.   
Cells were treated with doxorubicin and cisplatin for 48 hours. Apoptosis, 
proliferation and glucose metabolism were analysed using FACS.  Secreted vascular 
endothelial growth factor (VEGF) was analysed by ELISA.  Immunostaining and 
western blotting were performed for PCNA, Glut-1, p-Erk1/2 and p-Akt1/2/3. 
Overall, differences were noted between the responses to doxorubicin by cells in 3D 
compared to 2D environments in regard to apoptosis (less effect), proliferation (less), 
secretion of VEGF (less), and glucose metabolism (increased).  Immunochemical 
detection of PCNA, p-Erk, Glut-1 and p-Akt was substantially altered by doxorubicin.  
p-Erk and p-Akt were constitutively expressed in spheroids but reduced in cell 
monolayers after treatment. Generally cisplatin had less effect that doxorubicin.  
We conclude that the 3D environment of cells in spheroids affected the responses to 
drugs. The results were consistent with possibly inaccurate assessment of 
chemotherapy drugs in a 2D testing model, which poorly reflected in vivo condition. 
Further, the difference in responsiveness between the cell lines emphasised that 
variation can occur between individuals.  
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4B.1 Peloruside A, a Microtubule-stabilizing Drug, Enhances Neurite Growth 

and Acetylation of Microtubules in Rat Cerebral Cortical Neuron Cultures  
Viswanath Das and John H. Miller  
School of Biological Sciences, Victoria University of Wellington, Wellington, New 
Zealand  
 
Peloruside A is a microtubule-stabilizing agent isolated from the New Zealand sponge 
Mycale hentscheli. The target of peloruside is the microtubule, a major component of 
a cell’s cytoskeleton. The use of microtubule-targeting agents to treat 
neurodegenerative diseases like Alzheimer’s disease is a new area of research. 
Hyperphosphorylation of cytoskeletal proteins such as tau can lead to destabilization 
of microtubules, axonal damage, and death of the neuron. Okadaic acid, a phosphatase 
inhibitor, decreases the outgrowth of neurites in neuronal cell cultures and can 
hyperphosphorylate tau and alter its accumulation in a similar manner to what occurs 
naturally in Alzheimer’s disease. Since tau stabilizes microtubules in cells, addition of 
an exogenous microtubule-stabilizing agent like peloruside after okadaic acid 
treatment may rescue axonal growth and prevent cell death. The aim of this study was 
to determine whether peloruside could counter the inhibitory effect of okadaic acid on 
neurite growth, either indirectly by affecting microtubule associated proteins like tau 
or directly by acting on the microtubules. We found that, following eight hours 
treatment with 15 nM okadaic acid, peloruside exposure for 18 hours at 
concentrations of 10-35 nM increased neurite length in rat cerebral cortical cell 
primary cultures compared to neurons exposed to okadaic acid but without peloruside 
treatment. Peloruside also increased the amount of acetylated tubulin, a marker of 
stable microtubules. Thus, peloruside, like the clinically valuable anticancer drug, 
paclitaxel, was able to overcome the inhibitory effects of okadaic acid on neurite 
growth. 
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4B.2 Direct Detection of Peptide Hormones From Single Pancreatic Islets Using 

MALDI-TOF MS 

Kevin W. Stewart1, ARJ Phillips2,3,4, L Whiting4, M Jullig3,4, MJ Middleditch3,4, GJS 
Cooper3,4,5 

1School of Engineering, Science & Primary Industries, Waikato Institute of 
Technology, Hamilton; 2Department of Surgery, University of Auckland; 3School of 
Biological Sciences, University of Auckland; 4Maurice Wilkins Centre for Molecular 
Biodiscovery, University of Auckland; 5Centre for Advanced Discovery and 
Experimental Therapeutics, University of Manchester. 
 
This presentation describes a novel application of a method based on direct tissue 
mass spectrometry that has been shown to consistently detect whole peptide secretions 
from individual isolated rat pancreatic islets. Somewhat surprisingly, the most 
prominent peaks corresponded to peptides known to be secreted from pancreatic islets 
and peak intensities corresponded well with expected secretion quantities. Expected 
islet responses to diabetes were also observed. Possible mechanisms by which these 
peptides are extracted by laser ionisation will be discussed. This method has potential 
to provide further insights into the physiology and control of pancreatic islet 
secretions as well as providing a rapid method for research and clinical assessment of 
islet function. 
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4B.3 Reconciling the Gibbs-Suga Descriptions of Cardial Energetics 

Denis Loiselle1,2, Andrew Taberner1,3, J-C Han1, Kenneth Tran1, David Nickerson1, 
Martyn Nash1,3, Poul Nielsen1,3, Edmund Crampin1,3 
1Auckland Bioengineering Institute and the Departments of  2Physiology and 
3Engineering Science, The University of Auckland.  
 
For the past quarter-century, two apparently unrelated presentations have 
characterised the cardiac energetics literature. In the formulation of Gibbs and 
colleagues, the enthalpy (heat plus work) output of isolated papillary muscles 
undergoing after-loaded isotonic contractions has been measured and plotted as a 
function of the relative load. Enthalpy is seen to increase monotonically with relative 
load, becoming maximal at a relative load of unity. By contrast, in the formulation of 
Suga and colleagues, the rate of oxygen consumption (VO2) of isolated, blood-
circulated, cross-perfused dog hearts has been measured and plotted as a function of 
pressure-volume-area (PVA), which is comprised of the area of the pressure-volume 
work-loop (W) plus the triangular region of the pressure-volume phase plane (U) 
lying to the left of the work-loop and below the end-systolic pressure-volume relation: 
PVA = W + U. The resulting plot of VO2 as a function of PVA has been found to be 
linear for a wide range of species and experimental conditions. We have developed a 
simple, algebraic model that reconciles these two apparently disjoint descriptions, and 
provide experimental evidence that the two descriptions are, indeed, comparable. 
 
 



 73

4B.4 Myocardial Infarction Increases Chemoreflex Sensitivity – A Potential Role 

in the Prolonged Sympathoexcitation? 

Zoe Ashley, Daryl Schwenke, Kathryn Tucker, Patricia Cragg 
Cardiorespiratory Research Group, Department of Physiology, University of Otago, 
Dunedin.  
 
Myocardial infarction (MI) is a major cause of death within the industrialized world. 
After MI the autonomic balance is altered, with increased sympathetic nerve 
activity[1]. This can lead to the development of potentially fatal arrhythmias. The exact 
mechanism responsible for this sympathoexcitation is unclear, but may involve 
changes in peripheral chemoreflex control[2], as chemoreflex activation increases 
sympathetic outflow. 
This study examined the chemoreflex in a rat model of MI. Infarction was induced 
under general anesthesia by ligation of the left anterior descending coronary artery in 
Sprague Dawley rats. Sham-operated controls underwent the same surgical procedure, 
without ligation of the coronary artery. The ventilation pattern under normoxic and 
transient (10 min) moderate hypoxia (12% O2) was measured in conscious rats by 
whole body plethysmography before and at 14 days post-surgery in MI (n = 16) and 
sham controls (n = 8).  
In the sham group small decreases (NS) in ventilation (VE) under both normoxic (-7.0 
± 6.2%) (mean ± SEM) and hypoxic (-6.0 ± 8.1%) conditions were observed at 14 
days post-surgery. Two weeks after MI, increases in VE of 31.6 ± 1% (normoxia) and 
19.0 ± 11.7% (hypoxia) were detected, compared with pre-surgery values, attributed 
to significant increases (P < 0.05) in tidal volume with no change in breathing 
frequency. Under normoxia, VE was significantly (P < 0.01) increased from 49.1 ± 2.5 
mL/min/100g (sham) to 68.4 ± 5.9 mL/min/100g (MI). Similarly, under hypoxia, VE 
significantly (P < 0.05) increased from 73.9 ± 6.3 mL/min/100g (sham) to 97.2 ± 8.5 
mL/min/100g (MI).  
In conclusion, MI increased the VE under normoxic and hypoxic conditions, 
indicative of an increased sensitivity of the chemoreflex. Investigations are continuing 
to determine how the chemoreflex is sensitized by MI and the correlation with 
increased sympathetic nerve activity following MI.  
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4B.5 The Effect of Melatonin on Cardiac Performance During Asphyxia in the 

Preterm Fetal Sheep  

Rachael Robson, Paul P Drury, Lindsea C Booth, Alistair J Gunn and Laura Bennet   
Fetal Physiology and Neuroscience Group, Dept of Physiology, University of 
Auckland, Auckland.  
 
Melatonin may be given during pregnancy to reduce neural injury associated with 
hypoxia-ischemia. Given that it may be infused during labour, it is important to 
evaluate whether melatonin alters ECG parameters used to assess fetal wellbeing. The 
aim of this study was to examine whether melatonin altered cardiac performance 
during asphyxia.  
0.7 gestation fetal sheep were instrumented to allow continuous monitoring of the 
fetal ECG from which fetal heart rate (FHR), long-term fetal heart rate variability 
(FHRV LTV) and ST segment height were derived. Fetuses received either a bolus of 
0.1mg/kg followed by 0.1mg/kg/h melatonin starting 15 min before umbilical cord 
occlusion and continued during and for 6 hours after occlusion (n = 8) or vehicle 
(saline, n = 8). Asphyxia was induced by 25 minutes of complete umbilical cord 
occlusion. 
FHR fell rapidly in both groups at the onset of occlusion, but FHR was higher in the 
melatonin group (minutes 3-7, p<0.05). ST height increased in both groups, peaking 
at minute 6, and returning to baseline by 9 minutes. However, the rise in ST height 
was significantly less in the melatonin group (183.6±20 vs. 302.8±52 at 6 min, 
p<0.01) There was an increase in FHRV LTV in both groups during the first 7 
minutes of occlusion, peaking at minute 2, with no difference between groups. There 
was a secondary rise in FHRV LTV in the control group from 20 minutes of 
occlusion, but no rise in the melatonin group. Analysis of the ECG showed that the 
secondary rise in FHRV LTV was associated with periods of irregular heart rhythms 
such as bigeminy and tachycardia followed by further bradycardia. 
Our study suggests that fetal exposure to melatonin prior to and during asphyxia 
appears to be associated with better cardiac performance which may play a role in 
reducing brain injury and may act to protect the heart from injury. 
Acknowledgement: This study was funded by the Health Research Council of New 
Zealand and the National Institutes of Health (NIH) USA. 
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4B.6 Nasal Morphology and Blood Flow During Augmented Air Pressure 

Breathing Therapies  

White, D.E.,1, Al-Jumaily, A.M.,1, Bartley, J.2, Lu, J.1, Hankin, R.K.S.3 

1Institute of Biomedical Technologies, Auckland University of Technology, 
Auckland. 2Department of Surgery, University of Auckland, Auckland 3School of 
Computing and Mathematical Sciences, Auckland University of Technology, 
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Air delivered under augmented pressure during breathing therapy normally requires 
external humidification in order to avoid upper airways dryness and discomfort.  
Nasal heat and water flux between air and mucosa is dynamically regulated through 
changes in the erectile tissue volume. This investigation utilizes magnetic resonance 
imaging to investigate the effects augmented air pressure has on the erectile tissue size 
and blood flow.  Eight healthy participants, aging from 18 to 56 years of mixed 
gender and ethnicity, undertook head MRI scans during two breathing conditions, 
ambient and pressurized air.  For the latter, each participant experienced one 
augmented pressure level, ranging from 6 to 15 cmWG in increments of 3 cmWG.  
This was delivered through a nasal mask using a commercially available continuous 
positive airway pressure device.  Geometrical analysis of images obtained for the 
region spanning the anterior inferior turbinate to the posterior choanae was 
undertaken.  Results demonstrate a reduction in patent airway volume occurs during 
breathing at low pressure augmentation whist the congested airway volume remains 
relatively constant.  Increasing pressure results in an opposite response where the 
congested airway volume increases whilst the patent volume remains unchanged.  
Only at the highest pressure (15 cmWG) did both patent and congested airways 
respond in a way consistent with previous observations of tissue compliance (which 
were based on acoustic rhinometry and modeling).  The counter response of the patent 
airway and independence of reaction between each nasal passage at low to mid 
pressures is inconsistent with earlier work which detected no differences in 
morphological response between patent and congested nasal airways.  This inter-nasal 
variation in behavior may be attributed to redistribution in blood occurring within the 
nasal erectile tissue.  Using arterial spin labeling, this research has also qualitatively 
assessed the changes in nasal blood flow to each side of the nose.  Whilst this 
technique does not indicate total blood volume and hence state of erectile-tissue 
engorgement, it does identify changes in blood flow occur in both congested and 
patent airways during pressurized breathing. 
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4C.1 Maternal Thyrotoxicosis and Fetal Goitre. In-utero Therapy for Hyper or 

Hypothyroidism? 

KM Groom1, A Hedge2, S Snowise2, B Wheeler3, A Mekhail3, S Farrand4, E Parry2. 
1Department of Obstetrics and Gynaecology, University of Auckland, Auckland. 
2Fetal Medicine Unit, National Women’s Health, Auckland City Hospital, Auckland. 
3Department of Women’s and Children’s Health, University of Otago, Dunedin. 
4 Department of Endocrinology, Dunedin Public Hospital, Dunedin. 
 
A 35 yr old, G5 P4 woman with known Grave’s disease presented with thyrotoxicosis 
at 7 weeks gestation (TSH 0.01mIU/L (0.3-4), fT4 95.3pmol/L (10-23), fT3 50pmol/L 
(3.5-6.5) APO antibodies 190IU/ml (<10) and TSI >40U/L (0-1)). Carbimazole was 
switched to propylthiouracil (PTU) daily dose 150mg, reduced to 100mg daily within 
the first trimester. Low TSH and high fT3 levels persisted throughout second trimester 
(fT3 8.2–29.3pmol/L). 
On ultrasound at 26 weeks gestation a fetal goitre was identified. Fetal growth, heart 
rate and skeletal ossification were normal. By 31 weeks, maternal thyroid function 
remained unchanged but the fetal goitre had enlarged (9.4cm circumference). After 
multidisciplinary team discussion referral was made to the Auckland Fetal Therapy 
Unit for fetal blood sampling (FBS) to determine fetal thyroid function and to assess 
the potential obstructive effect of the fetal neck mass and possible need for EXIT 
procedure.  
FBS revealed TSH of >100mIU/L confirming severe fetal hypothyroidism. Treatment 
with 60mcg intra-amniotic T3 was given and maternal PTU decreased to 50mg daily.  
By 35+3 weeks the fetal goitre remained unchanged. Maternal clinical and 
biochemical status was increasingly thyrotoxic (TSH 0.01mU/L, fT3 19.1pmol/L). 
Decision was made for delivery. A healthy male infant (birthweight 2850g, 63rd 
customised centile) was delivered by uncomplicated LSCS. There were no concerns 
with the neonate’s airway and no palpable goitre. Day one thyroid function was 
normal (TSH 11mIU/L (0.01 – 10.5), fT3 5.5pmol/L (3.4-7.2), fT4 15.3pmol/L (10-
40)).  By day 10 the infant was thyrotoxic (TSH 0.18mIU/L, fT4 46.7pmol/L, fT3 
11.2 pmol/L). Carbimazole and propranolol was commenced. 
This case highlights the risk of fetal goitre with maternal thyroid disease and the need 
to consider both hypo and hyperthyroidism. Both maternal antibodies (causing 
hyperthyroidism) and PTU (causing hypothyroidism) are able to cross the placenta. It 
is likely in this case maternal PTU caused fetal hypothyroidism treated by intrauterine 
administration of T3 but persistent maternal antibodies led to subsequent neonatal 
hyperthyroidism. 
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4C.2 Selective Fetoscopic Laser Photocoagulation for Twin to Twin Trasfusion 

Syndrome: Introduction to New Zealand an Early Report 

Calvert, A.1, Parry, E.1, Stone,P2., Bhat,R.1, Snowise,S.1, Groom,K.2 
1 Maternal-Fetal Medicine Unit, Auckland District Health Board, 2 University of 
Auckland 
 
Twin to twin transfusion syndrome (TTTS) is an important complication of 
monochorionic (MC) twins, occurring in 10-15% of MC pregnancies. In TTTS one 
twin receives more blood flow than the other by virtue of unidirectional flow along 
connecting vessels. This most commonly occurs between 16-26 weeks gestation and 
untreated has a perinatal mortality rate of 80-90%. 
A large RCT has shown that the best treatment for TTTS is Selective Fetoscopic 
Laser Photocoagulation (SFLP) of Placental Vessels. This procedure was introduced 
in New Zealand in May 2009. Training was through team members going to Australia 
and a Sydney based specialist assisting with the first cases in New Zealand. 
Recent research has started to examine the introduction of this procedure and the 
CUSUM analysis of individual and institutional training curves. These suggest that 
13-15 cases for an individual and 24 cases for a unit are required to reach a steady 
state in major outcomes. We report our first cases performed in New Zealand in the 
early part of the development of the Service. 
Eighteen cases have been performed at the Fetal Medicine Unit in Auckland. These 
have come from all four Fetal Medicine Units in New Zealand. At the time of SFLP 
quintero stages ranged from I-IV (11.1% stage I, 27.8% stage II, 55.5% stage III, 
5.4% stage IV). Fourteen women have delivered and three pregnancies are still 
ongoing. The median gestational age (GA) at time of SFLP was 19.0 weeks (range 
17.0-25.1).  The median time from SFLP to delivery was 57.5 days (range 7-133). The 
median GA at delivery was 27.3 (range 20-38). Overall, the chances of a live outcome 
is 71.4% (Two survivors in 21.4%, one survivor in 50%, no survivors in 28.6%).   
SFLP is considered to be effective in reducing both perinatal mortality and 
neurodevelopmental morbidity in survivors. As part of the evaluation of the service 
paediatric assessments are planned at age 2 and 5 years. The first babies delivered 
after SFLP in New Zealand are now approaching this stage.  
This early data shows that there has been a successful introduction of SFLP to New 
Zealand. Early outcome data suggest these are following the expected CUSUM 
accumulation curves. 
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4C.3 Ex-utero Intrapartum Treatment (EXIT): Successful Use in a New Zeland 

Setting  
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The EXIT procedure was first developed in the USA to allow controlled delivery of a 
fetus with congenital diaphragmatic hernia and a tracheal clip in place. The aim of the 
procedure is to deliver the fetal head to allow access to the neck and airway whilst 
maintaining fetal oxygenation via the uteroplacental circuit, through a combination of 
deep maternal inhalational anaesthesia and continuous uterine expansion. The 
indications for EXIT have expanded to include micrognathia  and Congenital High 
Airway Obstruction (CHAOS). There is a significant risk to the mother associated 
with general anaesthesia and bleeding from uterine atony secondary to the induced 
uterine relaxation. 
Preoperative assessment and planning require ultrasound and fetal MRI expertise. 
During the procedure the following teams are required: Obstetric Anaesthesia, 
Maternal-Fetal Medicine, Neonatology, Specialist Paediatric ORL surgeons and 
Specialist Paediatric Anaesthetists. In selected cases Paediatric Intensive Care 
Specialists and Paediatric Cardiac Surgeons are required in the event that  extra-
corporeal membrane oxygenation (ECMO) is required if all measures to secure an 
airway fail. 
In Auckland four cases have been performed in the last nine years. 

 
Three cases had fetal MRI in addition to serial ultrasound to aid preoperative 
planning. All cases were close to term. Two cases were as planned and two emergent 
secondary to early onset of labour. Time taken to secure an airway ranged from 2 
minutes 45 seconds to 22 minutes. In all four cases it was confirmed that the airway 
was not easily accessed at birth, demonstrating that case selection was appropriate. 
There were no adverse maternal events. In all cases the babies have survived and are 
doing well.  This case series shows that with a dedicated multi-disciplinary team 
approach both in assessment and in theatre good outcomes can be achieved with the 
careful and judicious use of the EXIT procedure. 
 
 
 

  Year Indication Airway Access 
Method 

Comments 

Case 1 2002 Micrognathia Fibrepotic 
Intubation 

World first for indication 
and Airway access method 

Case 2 2007 Treacher-Collins Direct Oral 
Intubation 

  

Case 3 2009 Cervical 
Teratoma 

Tracheostomy ECMO available 

Case 4 2011 Cervical 
Teratoma 

Direct Oral 
Intubation 
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4C.4 Do Premature Infants Over 28 Weeks Gestation Need Routine Head 

Ultrasound Screening?  

A Huneus and H Patel 
Neonatal Intensive Care Unit, Wellington Regional Hospital 
 
The incidence of abnormal head ultrasound scans (here defined as IVH grade 2 or 
above, ventriculomegaly, porencephalic cysts or leucomalacia) in infants above 28 
weeks gestation has appeared to be low over the last few years in our neonatal 
intensive care unit (NICU) in Wellington. The objective of this study was to assess 
this incidence and to review the existing protocol for routine head ultrasound scans. 
Currently infants with a gestational age under 31 weeks and/or a birth weight under 
1500g are routinely screened. It was hypothesized that it may be adequate to establish 
a new cut-off for head scans at a gestational age of 28+0 weeks. 
560 infants under 31 weeks gestation or under 1500 g birth weight were admitted to 
the unit in the five year period from July 2005 to July 2010 and received one or more 
head ultrasound scans. 22% of infants below 28 weeks gestation had an abnormal 
head ultrasound scan. 7.3% of infants of 28 weeks gestation and above had an 
abnormal head ultrasound scan (23 of 313 patients). Of these 23 infants only one 
infant did not have clear clinical risk factors or symptoms indicating the need for a 
head ultrasound study. This infant had a grade 2 IVH that had resolved without 
residual at the time of discharge. Risk factors and clinical signs for intracranial 
abnormalities included prenatal factors (placental insufficiency, twin-to-twin 
transfusion syndrome, chorioamnionitis, perinatal asphyxia), postnatal factors 
(respiratory compromise: severe lung disease, pulmonary haemorrhage, 
pneumothorax; PDA, early surgery, ex utero retrieval) and clinical symptoms like a 
drop in haemoglobin and seizures. In light of these findings, and to make ultrasound 
an even more cost effective tool, it may not be justified to routinely screen infants 
with a gestational age of 28+0 weeks and above for intraventricular haemorrhage, if 
they do not have symptoms or risk factors in their history. 
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P1 Three New Classes of Highly Potent and Selective Inhibitors of the Type 5 17-

β-hydroxysteroid Dehydrogenase AKR1C3 

Daniel M. Heinrich,1 Graham J. Atwell,1 Darby G. Brooke,1 Stephen M. Jamieson,1 
Shevan Silva,1 Elisabeth Trivier,2 Laurent Rigoreau,2  William A. Denny1 
1Auckland Cancer Society Research Centre, School of Medical Sciences, University 
of Auckland and 2Cancer Research Technology Ltd, The Wolfson Institute for 
Biomedical Research, London 
 
Herein we describe three new classes of inhibitors of the type 5 17-β-hydroxysteroid 
dehydrogenase AKR1C3. The initial hit structures, derived from a high throughput 
screening of 100,000 compounds, showed excellent inhibitory qualities and high 
selectivity towards their target AKR1C3. Three different lead compounds were 
selected from the screening and their SAR were investigated. X-ray analysis and 
computer modelling suggested opportunities for modification of the lead compounds 
and explained much of the findings from the SAR investigation. Notably, the 
computer modelled minimized-energy structures were very consistent with the data 
derived from biochemical testing, leading to the establishment of a solid computer 
supported SAR investigation. 
Biochemical and in-cell testing showed the high potency (low nM inhibition) of all 
three series for decreasing the level of PGF2α due to the inhibition of AKR1C3. 
However, this did not lead to apoptosis of the tumour cells tested in this study. This 
shows the high adaptability and the obvious independency of the tumour cell lines 
tested with respect to the inhibition of AKR1C3 in their system. A total of 191 
compounds were synthesized and tested in biochemical and in-cell assays. A 
computer modelling supported SAR investigation was established and selected 
compounds were evaluated in hormone-dependent tumour cell-lines. Although they 
did not show growth-inhibitory effects in the cell lines tested, the high potency and 
selectivity of the compounds for AKR1C3 may prove useful in applications where 
this property is the crucial factor.       
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P2 Response of Mice Airway Smooth Muscle in Presence of Combined 

Bronchodilator Agents: Isoproterenol and Mechanical Oscillations  

Jo-Avila, M.J., Al-Jumaily, A.M., Sobrevia, L.*, Mbikou, P. 
Institute of Biomedical Technologies of Auckland University of Technology, New 
Zealand.  
Cellular 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 in healthy subjects, breathing is a 
powerful bronchodilator. Currently little is known about the interaction of ISO and 
oscillations of airway diameter caused by breathing. Consequently, the aim of this 
study was to assess this combined effect by applying breathing equivalent mechanical 
oscillations to mice trachea in the presence and absence of ISO. Effect of mechanical 
oscillations superimposed on breathing oscillations was also assessed. Preliminary 
results obtained from mice ring trachea, show that mechanical oscillations equivalent 
to breathing, induces 24 ± 4.4% (n = 5) of relaxation. The superposition of oscillations 
with frequencies of 10, 20, 30 Hz on breathing equivalent oscillations reduced the 
relaxation to ~19±7.8, 2±11.9 and 7±2.6% of relaxation respectively. ISO 10-6 M 
results into a peak of 55.6 ± 5 % (n = 6) of relaxation. When ISO is combined with 
oscillations it seems to show a trend of increasing relaxation compared with just ISO, 
but it is not statistically significant (n = 6; p = 0.4). The result shows that when 
breathing oscillations are combined with ISO seems to contribute positively to the 
ASM relaxation induced by this drug. Furthermore, the superimposition of 
oscillations in the range of 10-30 Hz on breathing oscillations decreases relaxation of 
the airways compared with mechanical oscillation equivalent to breathing alone. 
Future work will confirm our findings in normal mice and apply the described 
protocols to trachea from sensitized mice. 
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P3 Oscillometric Blood Pressure Measurement Insensitive to Artefacts 

Lan1, H., Al-Jumaily1, A.M., Lowe2, A.  
1Institute of Biomedical Technologies, Auckland University of Technology, Auckland, 
2Pulsecor Limited, Auckland. 
 
Accurate blood pressure measurement is essential for the diagnosis and treatment of 
hypertension. However, the measurement accuracy can be jeopardized by arm 
movement or environmental tremors during the measurement. This research focuses 
on developing a method to detect environmental tremors and arm motions in terms of 
muscle movements, and compensate for them in the final blood pressure 
measurements. During cuff based measurements, both blood pressure and muscle 
movement signals transfer to the arm surface through soft tissues in the form of skin 
strain changes. Several piezo film strain sensors were placed on certain locations of 
the arm surface to detect the arm motion and environmental tremors. Since each 
motion is controlled by unique muscle contraction and expansion, an algorithm is 
developed to determine the arm motion and to compensate for the motions in blood 
pressure measurements. Using the same method, the environmental tremors can be 
eliminated as well. 
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P4 An Animal Specific Approach to Quantifying The Effect of Local 

Hemodynmics on Aortic Endothelial Cell Phenotype  

Yi Chung Lim and David S. Long  
The University of Auckland, Auckland Bioengineering Institute, Department of 
Engineering Science  
 
The endothelium is a complex and metabolically dynamic cell layer that exhibits 
significant phenotypic heterogeneity. Endothelial dysfunction is characteristic of early 
pathogenesis of cardiovascular diseases such as atherosclerosis: endothelial cells are 
unable to maintain homeostasis, and as a result, compromise vessel health. The 
interaction between circulating blood and the endothelium is thought to mediate 
endothelial phenotype and function; as a result, it influences focal atherosclerotic 
susceptibility of the blood vessel wall. Hence, quantifying the murine aortic 
endothelial gene expression in response to near-wall hemodynamics in the same 
animal (particular examining local fluid mechanical stresses) may be advantageously 
used, in part, (1) to better under endothelial cell phenotypic heterogeneity, and (2) to 
contribute to therapeutic strategies targeting the endothelium. 
To this end, three-dimensional time-of-flight MR angiography and Doppler 
ultrasound were used to acquire, respectively, aortic geometry and in vivo blood 
velocity data; these data were used to perform numerical blood flow simulations to 
estimate the fluid mechanical shear stress. Immunohistochemical staining and laser 
capture microdissection were used to visualize and isolate endothelial cells, 
respectively. The gene expression of the isolated cells was then measured using 
reverse transcription polymerase chain reaction, and related to the fluid shear stress 
experienced by those cells in vivo. Illustrative results for C57BL/6 mice will be 
presented. 
This work was supported by grants from The Maurice and Phyllis Paykel Trust, 
University of Auckland Centre for Advanced MRI, and The University of Auckland 
Faculty Research Development Fund. 
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P5 Role of Prolactin in Follicular Development During the Sheep Estrous Cycle  

Hollian R. Phillipps1,2, Ilona C. Kokay1,3, David R. Grattan1,3 and Peter R. Hurst1,2 
1Department of Anatomy, University of Otago, Dunedin, 2Centre for Reproduction 
and Genomics, Invermay Agricultural Centre, Mosgiel, 3Centre for 
Neuroendocrinology, University of Otago, Dunedin 
 
As ovarian follicles progress through developmental stages only a small number will 
ovulate, while the vast majority undergo degeneration by granulosa cell apoptosis 
(atresia). Prolactin, an anterior pituitary hormone acts as a pivotal regulator of female 
reproduction. It has been shown to be a potential follicle survival factor, however, the 
underlying mechanism for its action is poorly understood. X-linked inhibitor of 
apoptosis protein (XIAP) inhibits caspases, which are involved in apoptotic 
signalling. Therefore, the study objective was to test the hypothesis that prolactin acts 
as a survival factor by stimulating XIAP expression in sheep antral follicles. Estrous 
cycles of reproductively mature Romney ewes (n=31) were synchronised with 
Estrumate® and ovarian tissue collected during luteal (days 10 and 14) and follicular 
(days 15 and 16) phases of the subsequent natural cycle. The analysis involved 
establishing a follicular phase plasma prolactin profile by radioimmunoassay and 
determining the presence and localization of prolactin receptor isoforms using laser 
capture microdissection, RT-PCR and in situ hybridization histochemistry. Granulosa 
cell cultures were treated with prolactin and semi-quantitative Western blotting was 
used as a measureable endpoint for XIAP expression. Plasma prolactin levels during 
the follicular phase were highly variable, however, two prolactin peaks were evident. 
The first peak occurred early in the follicular phase and the second coincided with the 
LH preovulatory surge. Both prolactin receptor isoforms were detected in whole 
ovary extracts, granulosa, thecal and luteal cells. Investigation of prolactin receptor 
mRNA localization in twenty-six antral follicles from N=15 sheep, however, showed 
only three follicles with low positive expression and no correlation with follicle 
health. Furthermore, no significant changes in XIAP levels were observed in 
granulosa cells treated with differing doses of prolactin. The results indicate prolactin 
is unlikely to act as a regulator of XIAP expression to promote follicle health in the 
sheep ovary. 
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P6 Lung Vibration in Premature Neonates: Experimental and Computational 

Studies on Efficacy and Transmissibility  

Prasika I. Reddy1, Ahmed Al-Jumaily1, Jibril Mussa1 

1Institute of Biomedical Technologies, Auckland University of Technology, 
Auckland.  
 
This research is aimed at understanding the efficacy and transmission of pressure 
oscillations in the neonatal lung for the treatment of respiratory distress syndrome 
(RDS). A combined experimental and computational approach is used to build models 
of the neonatal lung that collectively describe the mechanical, viscoelastic and surface 
tension properties of the neonatal respiratory system. These models are then used to 
determine the effect of administering pressure oscillations at various frequencies and 
amplitudes in conjunction with tradition respiratory support techniques such as 
Continuous Positive Airway Pressure (CPAP). 
The research consists of 3 elements. First a multi-compartmental computational model 
(validated with in-vivo data) of the entire premature respiratory system is developed 
to determine the effect that pressure oscillations have on respiratory performance in 
terms of the work of breath (WOB). Pressure oscillation frequencies which show 
improved WOB measures were identified using the model.  Second, a surface tension 
model (validated with in-vitro experiments) is developed to simulate surface tension 
dynamics in an alveolus exposed to pressure oscillation frequencies (10-70 Hz). These 
experiments revealed that the minimum and maximum surface tension in an alveolus 
decreases with increasing frequency and increasing amplitude. The third element 
involved creating compliant hollow casts of the premature tracheobronchial tree to 
determine whether pressure oscillations administered at the patient interface can be 
delivered to the level of the alveoli. Experimental studies on the hollow casts are 
currently in progress to determine the practicability of oscillatory CPAP devices in 
transmitting optimal frequencies to the required parts of the lung. 
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P7 Muscle Oxidative Function and Gender-specific Responses to High-intensity 

Short Duration Interval Training. 

G. E Vincent1, J.A Edge*, N. Gant1, P.J Vincent, J. MacDonald2 and A. J. R Hickey2 

1Department of Sport and Exercise Science, University of Auckland, 2School of 
Biological Sciences and Centre for Molecular Biodiscovery, University of Auckland.  
 
Low volume high-intensity interval training (HIT) is a potent exercise strategy that 
stimulates metabolic adaptation in humans. However, current training protocols 
consisting of repetitive ‘all out’ maximal sprinting efforts of ~30 s require a high level 
of participant motivation and specialized laboratory equipment [1, 2]. Recently, a 
more practical HIT model has been introduced involving tolerable intensity and 
extended duration bouts, which are interspersed with appropriate recovery periods [3]. 
The influence of HIT on mitochondrial respiration has yet to be studied. Here we use 
groups of matched males and females to show the effects of HIT over a short period 
(2 weeks) on whole body and mitochondrial respirometry, skeletal muscle 
performance, and cellular adaptation. Eight men and eight women (age 22 ± 2 y, body 
mass 75 ± 14 kg) performed one-legged VO2 peak tests with bilateral muscle biopsies 
(vastus lateralis) taken before and after two weeks of HIT. Training involved single-
leg cycling using the non-exercising leg as the control. Exercise bouts were performed 
4 days/week and comprised 12 x 1 min intervals at 120% of peak power output 
performed during VO2 peak tests, separated by 90 s of rest. Mitochondrial respiration 
and the activity of enzymes citrate synthase and lactate dehydrogenase were 
quantified. Training increased peak power in the trained limbs of both males (22.9%) 
and females (45.9%) (P < 0.05). Maximal oxidative phosphorylation capacities 
improved in male participants (20.7%), as did cytochrome c-oxidase respiration 
(12.9%) and citrate synthase activity (79.6%) (P < 0.05 for all). Apparent 
enhancements in mitochondrial and enzymatic function failed to reach statistical 
significance in females. Baseline training status, antioxidant capacities and stress 
induced responses may explain the gender differences. HIT is a time-efficient training 
method that can improve exercise capacity and mitochondrial function over a 2-week 
period.  
1. Gibala, M., et al., J Physiology, 2006. 575(Pt 3): p. 901-11. 
2. Burgomaster, K.A., et al., J Applied Physiology, 2005. 98(6): p. 1985-90. 
3. Gibala, M.J. and J.P. Little, J Physiol, 2010. 588(Pt 18): p. 3341-2. 
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P8 A Feasibility Study to Personalized Aneurysm Rupture Risk Prediction 

Assessment 

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

1Institute of Biomedical Technologies, Auckland University of Technology 
Auckland, 2Pulsecor Ltd., Auckland 1061, New Zealand 
 

Clinically aneurysm rupture prediction is based on a critical diameter; however, the 
rupture process depends on multiple parameters. This research is a feasibility study to 
investigate the development of a new rupture prediction based on the tissue 
mechanical properties and the blood flow characteristics. Data from MRI or 
ultrasound imaging will be collected to correlate between the tissue mechanical 
properties under normal and aneurysm conditions. Limiting stresses will be 
determined based on the history of the disease evolvement. By using loading pressure 
and deformation changes in cross sectional area and wall thickness, the relationship 
between stress-strain relationship and material elasticity will be simultaneously 
investigated. This novel method allows calculations of circumferential stress, strain 
and elastic modulus on a continuous time basis for patient-specific aneurysm rupture 
predictor (P-SARP). Results from this research will allow reviewing the risk of 
aneurysm rupture through estimation of time-range based on current condition of the 
patient. This methodology will determine in vivo distribution of stresses and material 
strength on the abdominal aorta wall. The risk of susceptibility to rupture study will 
be helpful and can be used as a guide for clinicians or other researchers to use it as an 
indicator for further investigation via aneurysm rupture assessments. 
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P9 Role of Microtubules and Microfilaments in the Trafficking of KCa3.1 

Shih-Liang (Bob) Lee1, Daniel C. Devor2 and Kirk L. Hamilton1  
1Department of Physiology, University of Otago, Dunedin, New Zealand; 
2Department of Cell Biology and Physiology, University of Pittsburgh, Pennsylvania, 
USA 
 
Previously, we have reported a di-leucine (L18/L19) motif within the N-terminus of 
the intermediate-conductance Ca2+-activated K+ channel (KCa3.1) that prevented 
trafficking of the channel to the membrane of HEK cells (Jones et al., J. Biol. Chem. 
279:15531-15540, 2004). Additionally, we reported that the mutated KCa3.1-L18A, 
KCa3.1-L19A, and KCa3.1-L18A/L19A channels were trafficked to the proteasome 
(Jones et al., 2004; McKenzie and Hamilton, FASEB J. 24:608.1, 2010). The aim of 
this study was to examine the role of cytoskeletal elements in the trafficking of 
KCa3.1, KCa3.1-L18A, KCa3.1-L19A and KCa3.1-L18A/19A using western 
blotting. WT-KCa3.1 (wild-type) channel and mutated channel were HA-tagged and 
stably expressed in HEK cells. Our experiments explored the effects of inhibitors of 
microtubule (colchicine, n=4), actin (cytochalasin D, n=3), myosin light chain kinase 
(ML-7, n=4) and non-muscle myosin II (blebbistatin, n=2) on the trafficking of these 
channels.  Colchicine (10 µM, 5 hr) increased WT-KCa3.1 and the mutated channels 
compared with controls in the whole cell lysates.  However, cytochalasin D (10 µM, 8 
hr) only increased the mutated channels but not WT-KCa3.1.  ML-7 (10 µM, 5 hr) 
increased the whole cell expression of all channels. Lastly, blebbastatin (50 µM, 5 hr) 
increased expression of all channels.  These data suggest that microtubule, actin and 
myosin light chain kinase assist trafficking of KCa3 and the mutated channels.  
Supported by: Lotteries Health and Department of Physiology (KLH) and NIH 

(DCD).  
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P10 Induction of Hypertension Increases Vasopressin Neuron Activity in 

Cyp1a1-Ren2 (Inducible Hypertensive) Rats  
1,2Su Young Han, 2Daryl O. Schwenke and 1,2Colin H. Brown 
1Centre for Neuroendocrinology and 2Department of Physiology, University of Otago  
 
Hypertension increases the risk of cardiovascular disease, which is the leading cause 
of death worldwide. While the initial event that triggers hypertension is unknown, 
circulating vasopressin levels are paradoxically elevated in some hypertensive 
patients. To investigate whether this results from increased vasopressin neuron 
activity, we have characterized the activity of vasopressin (and oxytocin) neurons 
during the induction of hypertension. The establishment of an experimental model 
took the advantage of radiotelemetry and genetically modified (inducible 
hypertensive) Cyp1a1-Ren2 rats to measure the changes in arterial blood pressure in 
freely moving animals during the development of hypertension. Cyp1a1-Ren2 rats 
have the transgene Cyp1a1-Ren2 (comprised of the mouse Ren-2 renin gene fused to 
cytochrome P450 promoter) inserted in the Y-Chromosome of Fischer344 (F344) rats. 
Activation of the Cyp1a1 promoter by dietary administration of indole-3-carbinol 
(I3C) results in a fixed level of expression of the Ren-2 renin gene and leads to the 
development of Angiotensin II-dependent hypertension. Solid-state Telemetry 
Research-Millar pressure transmitters were implanted in the abdominal aorta of male 
Cyp1a1-Ren2 and F344 rats under isoflurane anaesthesia. After seven days of 
recovery, telemetric recordings of blood pressure were made for 30 min every six 
hours; these revealed that Cyp1a1-Ren2 rats placed on a diet containing I3C (0.15, 
0.225 or 0.3% w/w) resulted in a dose-dependent increase in the mean arterial blood 
pressure (10, 40 and 60% increase over 14, 7 and 5 days by 0.15, 0.225 and 0.3% I3C, 
respectively). There were no changes in blood pressure in the background strain 
(F344) fed I3C or in Cyp1a1-Ren2 rats fed ordinary diet. Removal of I3C from the 
diet reversed hypertension over 5-7 days. Extracellular single-unit recordings of 
supraoptic nucleus vasopressin (and oxytocin neurons) were made from anaesthetized 
F344 and Cyp1a1a-Ren2 rats. The basal firing rate of vasopressin neurons in Cyp1a1-
Ren2 rats fed 0.225% I3C for seven days was significantly higher (at 8.6 ± 0.9 spikes 
s-1; n = 8) than in F344 rats (4.7 ± 1.1 spikes s-1; n = 6) P = 0.02, one-way ANOVA 
followed by Bonferroni post hoc test), but not in Cyp1a1-Ren2 rats fed ordinary diet 
(5.8 ± 0.6 spikes s-1; n = 8; P = 0.08). The basal firing rate of vasopressin neurons in 
F344 rats and Cyp1a1-Ren2 rats fed ordinary diet was not significantly different (P = 
1.00). The basal firing rate of oxytocin neurons in F344 rats, and Cyp1a1-Ren2 rats 
fed ordinary or I3C diet were not significantly different (5.6 ± 2.5, 6.1 ± 2.9, 6.4 ± 5.0 
spikes s-1, respectively; P = 0.90). Current experiments are being conducted to 
investigate whether induction of hypertension in Cyp1a1-Ren2 rats alters the response 
of vasopressin (and oxytocin) neurons to acute changes in blood pressure to determine 
whether mal-adaptations of vasopressin neuron activity might contribute to the 
development of hypertension.  
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P11 Unique Action of Carvedilol and its Novel Analogues: Suppression of Store-

overload-induced Ca
2+

 Release 

Qiang Zhou1,2, Jianmin Xiao1,, Dawei Jiang1, Ruiwu Wang1, Kannan Vembaiyan3, 
Aixia Wang3, Chris D. Smith3, Cuihong Xie1,2, Wenqian Chen1, Jingqun Zhang2, Xixi 
Tian1, Peter P. Jones1,4, Xiaowei Zhong1, Ang Guo5, Haiyan Chen2, Lin Zhang1, 
Weizhong Zhu6, Dongmei Yang7, Xiaodong Li8, Ju Chen8, Anne M. Gillis1, Henry J. 
Duff1, Heping Cheng7, Arthur M. Feldman6, Long-Sheng Song5, Michael Fill2, 
Thomas G. Back3, and S. R. Wayne Chen1,2 
1Libin Cardiovascular Institute of Alberta, Department of Physiology and 
Pharmacology, University of Calgary, Calgary, AB, Canada, 2Department of 
Molecular Biophysics and Physiology, Rush University Medical Center, Chicago, IL, 
3Department of Chemistry, University of Calgary, Calgary, AB, Canada, 4Department 
of Physiology, University of Otago, Dunedin, New Zealand, 5Division of 
Cardiovascular Medicine, Department of Internal Medicine, University of Iowa 
Carver College of Medicine, Iowa City, Iowa, 6Department of Medicine, Center for 
Translational Medicine, Thomas Jefferson University, Philadelphia, PA,  7Laboratory 
of Cardiovascular Science, National Institute on Aging, NIH, Baltimore, MD, 
8Department of Medicine, University of California at San Diego, La Jolla, California,  
 
Carvedilol is one of the most effective beta-blockers for preventing ventricular 
tachyarrhythmias (VTs) in heart failure (HF), but the mechanisms underlying its 
favorable anti-arrhythmic benefits remain unclear. Spontaneous Ca2+ waves, also 
termed store-overload-induced Ca2+ release (SOICR), are known to evoke VTs in 
patients with HF. Here we show that carvedilol is the only beta-blocker that 
effectively suppresses SOICR by directly reducing the open duration of the cardiac 
ryanodine receptor (RyR2). This unique anti-SOICR activity of carvedilol combined 
with its beta-blocking activity likely contributes to its favorable anti-arrhythmic 
effect. To allow individual and optimal titration of these beneficial activities, we 
developed a novel SOICR-inhibiting, minimally-beta-blocking carvedilol analogue 
VK-II-86. We found that VK-II-86 alone prevented stress-induced VTs in RyR2 
mutant mice, and was more effective when combined with a selective beta-blocker 
metoprolol or bisoprolol. Thus, SOICR inhibition combined with optimal beta-
blockade presents a new, promising and potentially patient-tailorable anti-arrhythmic 
approach. 
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P12 A One Dimensional Model of Blood Flow in a Bifurcated Artery With 

Compliant Walls Using OpenCMISS  

Soroush Safaei1, Chris Bradley1, Vinod Suresh1,2 
1Auckland Bioengineering Institute, 2Department of Engineering Science, The 
University of Auckland 
 
The IUPS Physiome Project is developing "systems physiology" models of the human 
body for use in various clinical applications. In particular there is a need for 1D 
computational models of the cardiovascular system that can predict pressure and flow 
rates throughout the body and the volume of blood in each organ during various 
activities such as exercise. There are also a number of applications dealing with 3D 
flow in specific arterial segments (e.g. hemodynamics of aneurysms) and these 3D 
models need boundary conditions defined by upstream and downstream 1D models of 
the adjoining vascular system. The overall aim of this project is to develop a 1D 
model of the human circulation from large arteries and veins down to the 
microcirculation. The model is implemented using OpenCMISS, an open source 
mathematical modeling environment that enables the application of finite element 
analysis techniques to a variety of complex bioengineering problems. This work 
presents implementation of 1D Navier-Stokes solver for blood flow through 
bifurcating arteries with compliant walls. An artery is modeled as a straight long 
tapered segment with elastic walls with an empirical pressure-area relation used for 
wall compliance. The 1D continuity and momentum equations are obtained by radial 
averaging of the continuity and longitudinal momentum equations of the 3D Navier-
Stokes equations. These equations are used to determine the velocity, pressure and 
cross sectional area in the straight arterial segments. In order to propagate the solution 
across the bifurcation we exploit the hyperbolic nature of the governing equations to 
cast the equations in terms of characteristic variables that remain constant in each 
arterial segment. Results are presented for steady and pulsatile flow.  
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P13 Modelling SGLT Kinetics in the Kidney  

JR Terkildsen1, DP Nickerson1,  KL Hamilton2, PJ Hunter1, EJ Crampin1,3 

1Auckland Bioengineering Institute, University of Auckland, 2Department of 
Physiology, University of Otago, 3Department of Engineering Science, University 
of Auckland, 
 
The Na-glucose cotransporters, SGLT1 and SGLT2, effect glucose reabsorption in the 
proximal tubule of the kidney. SGLT2 is responsible for the bulk of this reabsorption. 
When blood glucose levels are high, such as during diabetes, inhibition of the SGLT2-
mediated reabsorption of glucose provides a mechanism with which to lower blood 
glucose. This potential treatment of diabetes has received a lot of attention in the last 
5-10 years, however, the efficacy of the treatment depends on the degree to which 
SGLT1 can compensate for SGLT2 inhibition. This, in turn, is dependent on the 
kinetics of the two transporter isoforms.  
We present the development of biophysically-based kinetic models of the two SGLT 
isoforms, consistent with a range of experimental data. These complex models were 
simplified and reduced until the most simple model, which is still consistent with the 
available experimental data, was found. These models can be integrated with whole-
tubule models of the proximal tubule to simulate the effect of SGLT2 inhibtion on 
glucose reabsorption. 
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P14 Autocrine Human Growth Hormone (hGH) Confers Resistance to Anti-

estrogen Therapies in Breast Cancer Cell Lines  

Helen Chen1, Nicola Bougen1,2, Dong-Xu Liu1, Peter E. Lobie1,2 and Jo K. Perry1 

1 Liggins Institute, University of Auckland, Auckland New Zealand.  2 Cancer Science 
Institute of Singapore and Department of Pharmacology, National University of 
Singapore, Singapore  
 
The pivotal role of estrogen in breast cancer is exemplified by the current clinical value in 
frontline endocrine treatments. Despite recent advances in antiestrogen therapies, 
development of resistance is a major cause of treatment failure. Several mechanisms have 
been determined to contribute to intrinsic and acquired resistance to anti-estrogen 
therapy, including the increased expression of autocrine growth factors and growth factor 
receptors in tumour cells. The growth hormone/insulin-like growth factor-I (GH/IGF-I) 
axis is emerging as an important mediator of breast cancer development and progression. 
Increased hGH expression in breast cancer is associated with specific histopathological 
features and survival outcomes for patients, including lymph node metastasis, tumour 
stage, proliferative and survival outcomes. We previously demonstrated that autocrine 
hGH promotes mammary carcinoma cell proliferation, survival, migration/invasion and 
epithelial to mesenchymal transition. In this study we investigated whether autocrine 
hGH promotes resistance to the anti-estrogen drugs, tamoxifen and fulvestrant. The 
experiments were carried out with forced expression of hGH in the human breast cancer 
cell lines MCF-7, T47D and BT474. Following treatment with tamoxifen and fulvestrant, 
increased cell viability, total cell number and anchorage independent growth was 
observed in cells stably expressing hGH, when compared to control transfected cells. 
Conversely, treatment of BT474 cells, which endogenously express hGH, with an hGH 
receptor antagonist (B2036), enhanced BT474 cell sensitivity to treatment with tamoxifen 
or fulvestrant. Using an estrogen response element (ERE) luciferase assay, autocrine hGH 
enhanced basal estrogen receptor-mediated transcriptional activity in the T47D cell line 
and enhanced estrogen receptor transcriptional activity following treatment of estradiol. 
Thus autocrine hGH enhances ER-mediated signal transduction in mammary carcinoma 
cells and promotes resistance to tamoxifen and fulvestrant, while functional antagonism 
of hGH increased cell sensitivity.   
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Myostatin plays a key negative regulatory role in skeletal muscle development. 
Myostatin protein predominantly binds to a complex of activin type-IIB (ActRIIB) 
and activin receptor-like kinase-5 (ALK5) receptors to activate a Smad-dependent 
signal transduction. A blockade of myostatin signaling results in an increase in muscle 
mass. We have identified a novel myostatin splice-variant (MSV) in ovine skeletal 
muscle and hypothesized that MSV regulates myostatin signaling. MSV is created by 
the splicing of a cryptic intron 3 sequence that removes the coding region for the 
receptor binding moiety of myostatin pre-mRNA. The deduced polypeptide sequence 
of MSV contains a 256 amino acid N-terminal domain which is common to myostatin 
and a unique C-terminus of 65 amino acids. The C-terminal 47 amino acids of the 
MSV precursor are proteolytically cleaved at a dibasic amino acid motif to yield a 
mature MSV peptide. Using surface plasmon resonance assay we measured high 
affinity binding of mature MSV to myostatin (Kd=9.79x10-11) suggesting that MSV is 
a novel binding protein and antagonist of myostatin. Consistent with this observation, 
recombinant mature MSV stimulated the proliferation of cultured ovine myoblasts in 
a dose-dependent manner (P<0.001) and out-competed myostatin-mediated inhibition 
of myoblast proliferation (P<0.05). We also measured high binding affinity of MSV 
to the myostatin receptor, ActRIIB (Kd=3.18x 10-9) indicating a potential activation of 
a Smad-mediated signaling by MSV. In support, increased phosphorylation of 
Smad2/3 proteins was detected in nuclear extracts of MSV treated ovine myoblasts 
(P<0.05). Phosphorylated Smads translocate to the nucleus to bind Smad binding 
DNA elements (CAGA) in the promoter of target genes. Interestingly, MSV 
antagonized myostatin-stimulated activation of a CAGA-luciferase reporter construct. 
Our data suggest that MSV activates a Smad-dependent and a currently unidentified 
Smad-independent pathway to block myostatin signaling and promote myogenesis. 
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The HOX genes are a highly conserved subgroup of homeodomain-containing 
transcription factors that play crucial roles in normal development. Forced expression 
of HOXA1 results in oncogenic transformation of immortalized human mammary 
cells with aggressive tumour formation in vivo. Microarray analysis identified that the 
prolactin receptor (PRLR) was significantly upregulated by forced expression of 
HOXA1 in mammary carcinoma cells. To determine HOXA1-induced oncogenicity 
in mammary carcinoma cells (MCF-7), we examined the effect of human prolactin 
(hPRL)-initiated PRLR signal transduction on changes in cellular behavior mediated 
by HOXA1. Forced expression of HOXA1 in MCF-7 cells increased PRLR mRNA 
and protein expression. Forced expression of HOXA1 also enhanced the hPRL-
stimulated phosphorylation of both STAT5A/B and p44/42 MAPK, and increased 
subsequent transcriptional activity of STAT5A and STAT5B, and transcription of 
downstream effectors Elk-1 and Sap1a of p44/42 MAPK in MCF-7 cells. Moreover, 
forced expression of HOXA1 in MCF-7 cells enhanced the hPRL-stimulated increase 
in total cell number as a consequence of enhanced cell proliferation and cell survival, 
and also enhanced hPRL-stimulated anchorage-independent growth in soft agar. 
Enhancement of anchorage-independent growth was attenuated by the PRLR 
antagonist ∆1-9-G129R-hPRL. In conclusion, we have demonstrated that HOXA1 
increases expression of the cell surface receptor PRLR, and enhances PRLR-mediated 
signal transduction. Thus, the PRLR are mediator of HOXA1-stimulated oncogenicity 
in mammary carcinoma cells.  
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Maternal plasma concentrations of C-type natriuretic peptide (CNP) and a related co-
secreted peptide, N-terminal pro-CNP (NTproCNP) rise during pregnancy in sheep 
and deer.  CNP concentrations are modulated by diet and fetal number, therefore 
plasma concentrations may be useful indicators of pregnancy viability, particularly in 
late gestation.  To determine whether similar findings apply in another ruminant 
species, Hereford-cross heifers with normal pregnancies were compared with those 
whose pregnancies were generated by somatic cell nuclear transfer (SCNT).  Heifers 
were either inseminated artificially (AI, n = 8) or received day 7 SCNT embryos (n = 
32).  Tail vein blood samples were taken from day 30 to 250 and assayed for CNP and 
NTproCNP.  All AI but only 9 SCNT pregnancies (SCNT-normal) proceeded to term 
without incident, while the rest (SCNT-abnormal, n = 23) failed prematurely for a 
variety of reasons.  Mean plasma CNP and NTproCNP concentrations were low until 
about day 110 of gestation after which CNP peptides increased in all groups.  
However, compared with the similar responses of SCNT-normal or AI groups, 
maternal plasma levels were significantly higher (P<0.05) in heifers from the SCNT-
abnormal group.  These results show that, as in sheep and deer, plasma CNP peptides 
in cows increase markedly during normal pregnancy.  The novel observation of higher 
concentrations in cows with a non-viable pregnancy is likely to be a compensatory 
response of the uteroplacental unit to impaired development and/or substrate 
deficiency.  These findings indicate the potential use of these peptides as markers of 
imminent pregnancy failure. 
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Myostatin (Mstn), a member of the TGF-β superfamily, is a negative regulator of 
muscle growth. Absence of functional myostatin protein leads to a heavy muscle 
phenotype in murine, bovine, canine and humans. These animals also display 
extremely reduced amounts of fat, be it brown or white adipose tissue (BAT or WAT 
respectively), suggesting that lack of functional Mstn results in lean, heavily-muscled 
animals. There are conflicting reports in the literature regarding the effect of Mstn in 
adipogenesis in vitro, with data showing that Mstn promotes adipogenesis on the 
murine mesenchymal cell line C3H10T(1/2), while others report that Mstn inhibits 
adipogenic differentiation of human bone marrow-derived stem cells and  bovine 
preadipocytes. Bone marrow-derived stem cells are the closest to pluripotent 
mesenchymal cells in the adult, with a high capacity for differentiation into a wide 
variety of tissues. Here we investigated the effect of blocking Myostatin on the fate of 
bone marrow-derived adult stem cells using the Mstn splice variant (MSV), which 
works as an antagonist to Mstn. Mesenchymal stem cells obtained from the bone 
marrow of late-stage gestation lambs were differentiated into white fat phenotype in 
the presence or absence of MSV. Our results show that MSV stimulates the 
upregulation of pro-BAT/muscle-specific gene expression (UCP-1, Myogenin, 
Wnt3a), while upregulating anti-adipogenic gene expression (Wnt3a, Wnt10b) and 
downregulating pro-WAT-specific gene expression (PPAR-γ, Tcf-21), suggesting that 
MSV can influence the fate of mesenchymal cells towards the BAT/muscle lineage. 
Brown fat and muscle are derived from a common progenitor lineage, and 
commitment to this pathway suggests that the ratio of MSV to Myostatin in vivo could 
drive adult stem cells into acquiring a fate that can improve survival in lambs (more 
brown fat) and a leaner, healthier meat phenotype. 
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Myostatin inhibits skeletal muscle development and a reduction results in an increase 
in muscle mass.  We have recently discovered a novel splice variant of myostatin 
(MSV) that directly binds to myostatin and to the activin2B receptor to antagonise 
myostatin. Here we sought to determine if the abundance of MSV and myostatin 
protein in blood are related to growth rate in two lines of sheep differentiated by their 
musculature: Texel and Romney.  Texel sheep exhibit muscular hypertrophy which is 
explained at least in part, by a single nucleotide polymorphism (SNP) in the 3’ 
untranslated region of the myostatin gene that introduces a microRNA target site 
leading to translation inhibition of the myostatin gene.  We observed that myostatin 
protein expression increased with animal age in both Texel and Romney lines but 
unexpectedly there were no significant difference between lines.  MSV was positively 
correlated (P<0.001) with live-weight gain in both Texel (R2=0.2) and Romney sheep 
(R2=0.4). In addition, the abundance of MSV decreased in late summer, which was 
consistent with a reduced rate of growth and poor pasture quality.  These data are 
consistent with our postulate that MSV is an endogenous muscle growth promotant 
and the abundance in blood is related to the rate of growth.  However the lack of 
difference between breeds suggests that MSV does not account for the greater 
musculature in Texel sheep (it only explains 20% of the growth rate).  Therefore, 
other factors contribute to the differences in muscle development between the breeds.  
The major candidate is myostatin, but we did not detect a lower abundance of 
myostatin in Texel sheep despite confirming that these sheep were homozygous for 
the SNP.  
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Ghrelin is an endogenous hunger hormone that is increased during fasting and known 
to have a negative effect on the reproductive axis. Current research on ghrelin’s 
effects on the HPG axis is confined to basal LH pulsatile secretion. The preovulatory 
LH surge, which is responsible for ovulation, is abolished in fasted mice causing them 
to be infertile.  We used exogenous ghrelin administration in fed wild-type mice as 
well as transgenic ghrelin knockout fasted mice to test whether ghrelin acts as a 
mediator of preovulatory LH surge suppression in an acute fast. To model the 
preovulatory LH surge, an established paradigm was used whereby mice were 
ovariectomized and treated with low-dose estradiol-filled capsules sc for 6 days 
before inducing a preovulatory-like surge with a single bolus injection of 0.05 mg/kg 
estradiol benzoate. In wild-type mice, a 30h fast (which was associated with a 5-fold 
increased in circulating ghrelin concentration) abolished the LH surge (0/8 mice with 
plasma LH >1ng/mL) compared to fed controls (7/8 mice surging) (P<0.001; Chi-
square test). Treatment of fed mice with exogenous ghrelin (2 injections of 1 mg/kg 
during the afternoon preceding surge onset) was sufficient to abolish the LH surge 
(0/5 mice surging; P<0.05 vs fed controls), however ghrelin knockout did not restore 
the LH surge in fasted mice (0/5 mice surging; P<0.01 vs fed controls). We conclude 
that while ghrelin is capable of suppressing the preovulatory LH surge, endogenously 
elevated ghrelin is not the sole mediator of fasting-induced surge suppression. 
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A recent trial has shown that a combination of the probiotic lactobacillus GG (LGG) 
and lactoferrin (LF) reduced the incidence of late onset sepsis and  
necrotising enterocolitis (NEC) in very low birth weight infants1. Middlemore 
Hospital was part of a further recent multicentre study, powered to determine if the 
use of LF could reduce the incidence of NEC by 80%. An additional objective of the 
Middlemore STOPPNEC study was to determine if the number of blood cultures and 
use of antibiotics were reduced in the infants receiving LF alone or in combination 
with LGG. 50 VLBW infants were randomly assigned to receive LF, or LF+LGG, or 
placebo. This part of the study had an 80% power to detect a 50% reduction in the 
number of blood cultures performed.  
There were no significant differences in important demographics between the groups. 
The two supplemented groups combined had a similar number of blood cultures 
performed (median 1; IQR 1-4) compared to placebo (median 2; IQR 1-4); p =0.47. 
Days on antibiotics, culture proven sepsis and NEC rate were not significantly 
different.   
In contrast, the more adequately powered multicentre study with 752 patients (just 
completed), showed a marked reduction in NEC, RR 0.35 (0.13-0.99) for the LF 
group and RR 0.07 (CI 0.01-0.55) for the combined LGG and LF group.  
1 Manzoni P et al  JAMA 2009: 302; 1421-1428. 
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RANZCOG guidelines recommend that elective caesarean section (C/S) in women 
without additional risk factors should be carried out at approximately 39 weeks 
gestation.   The ASTECS trial has shown that there is reduction in incidence of 
respiratory distress in C/S at greater than 37 weeks gestation with antenatal steroid 
use.   Nelson Hospital is a secondary hospital with approximately 1000 births per 
year.  
Our aim was to audit Nelson Hospital’s adherence to RANZCOG guidelines on the 
timing of elective C/S and the use of antenatal steroids in women undergoing pre-
labour C/S and associated SCBU admission rates.  
Between October 2010 and February 2011, 54 C/S were performed on women with 
intact membranes who weren’t in labour.   Cases were identified using the delivery 
suite log book and corresponding SCBU admissions were identified from the SCBU 
admission book.   Medical files were retrieved and reviewed. 
Forty eight cases were included in the audit; 19 of 48 cases were delivered at less than 
39/40.  Of those 19 cases, 10 were indicated due to threatening conditions such as 
PET or APH; eight of the cases were admitted to SCBU, 70% of the babies received 
steroids and one baby had respiratory distress.  In 9 cases there was no recorded 
indication for delivery at <39/40.  In these 9 cases delivery was always after 38/40 
and there were no SCBU admissions.  In the 29 elective C/S at > 39 /40; there were 3 
SCBU admissions - none for respiratory distress. 
The majority of elective caesarean sections performed at Nelson Hospital were 
performed after 39/40, in accordance with RANZCOG guidelines.  C/S performed at 
earlier gestations usually had an identified clinical indication.  Reassuringly, there 
were no cases of SCBU admission for respiratory distress following elective C/S at 
term.   
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The current protocol in our unit requires routine head ultrasound scanning for infants 
under 31 weeks gestation or under 1500g birth weight be performed “once or twice in 
the first fortnight, including one scan after day 5”, and at 36 weeks or prior to 
discharge. The aim of the study was to identify our actual practice and in conjunction 
with a review of the published guidelines establish whether our current ultrasound 
screening policy is optimal. 
In the five year period between July 2005 and July 2010, 560 infants received routine 
head ultrasound scanning. The median age at time of the first scan was three days. 231 
infants received two scans in the first fortnight, 205 infants received only one. The 
results from the scans in week one and week two were found to differ only in a small 
proportion of infants. 85% of the scans were identical in the degree of haemorrhage 
detected (7% improvement, 8% deterioration), 94% were identical in the degree of 
ventricular dilatation (1% improvement, 5% deterioration) and 96% were unchanged 
in the amount of white matter injury (1% improvement, 3% deterioration). The 
percentages of abnormal scans (intraventricular haemorrhage grade 2 or above, 
ventricular dilatation of any degree, porencephalic cysts or leucomalacia) were 28% 
in the group of under 26 weeks gestation, 17% in the group of  26 to 28 weeks 
gestation and 6% in the group of 29 to 31 weeks gestation. Head ultrasound scanning 
in the first few days of life does not necessarily detect all haemorrhages, and the 
findings in other aspects do not vary greatly between week one and week two. The 
clinical management of an otherwise stable child is rarely changed by the results of a 
head ultrasound scan, while it still represents a stressor to the premature infant. It 
appears reasonable to change the internal recommendation as to routine head 
ultrasound screening in premature infants in the first fortnight to only one scan 
performed around day ten to 14.  
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Patent ductus arteriosus (PDA) is a common problem in preterm infants. Heparin is 
routinely added to parenteral nutrition infused via central venous lines in order to 
reduce catheter-related infection rates and prolong the life of the central line. A case 
series has suggested that continuous exposure to heparin via central lines increases 
PDA treatment failure. The aim of this study was to evaluate the effect of continuous 
heparin infusion on treatment for PDA closure in preterm infants. 
We performed a retrospective review of the medical records of a subset of those 
infants studied in the HILLTOP trial (a single centre, randomized controlled trial 
conducted in the Wellington Neonatal Intensive Care Unit between March 2004 and 
October 2007 examining the effects of heparin added to parenteral nutrition vs. no 
added heparin on central venous catheter infection rates). A total of 81 patients 
weighing less than 1000g were selected from the HILLTOP database and data 
recorded.There was a significant difference in total heparin per kilogram infused in 
the heparin versus no heparin group. We found no significant differences between the 
two groups in the rate of duct ligation or death, nor in the number of doses of 
indomethacin or ibuprofen used, nor in the percentage of infants receiving any 
treatment for PDA. In conclusion, continuous infusion of heparin through a central 
venous catheter had no demonstrable effect on rate of PDA ligation or amount of 
PDA treatment required. 
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A 22 year old G1 P0 presented at 28 +2 weeks gestation with a fetal tachycardia. 
Ultrasound confirmed a fetal arrhythmia and a grossly hydropic infant with severe 
abdominal ascites, skin edema and placental hydrops. An echocardiogram 
demonstrated no structural abnormalities with a fetal heart rate alternating between 70 
bpm and 240 bpm. The patient had a normal FBC and LFTs, negative Toxoplasmosis, 
CMV, Parvovirus, and EBV IgG titers, and absent RBC antibodies. She was started 
on Flecainide 200mg daily and a course of Betamethasone given.  After initial 
inpatient management she was discharged, but readmitted 2 days later with the 
diagnosis of Mirror Syndrome based on increased BPs, elevated urine PCR and 
abnormal LFTS. A scan showed fetal sinus rhythm. A course of close clinical 
observation was chosen. At 30 + 4 weeks gestation the patient was noted to have a 
toxic Flecainide level with a prolonged PR interval. This was managed by 
withholding a dose of Flecainide and reducing the dose to 100 mg/day for 6 days 
before resuming the 200 mg/day dose. The patient remained stable and by 31 +0 weeks 
gestation her BP and laboratory evaluations had normalized. There were also 
subjective improvements in the fetal hydrops. At 31 + 3 weeks she presented in labor 
with a breech presentation. A caesarean was performed and she had an uncomplicated 
postoperative course. The infant had an unremarkable neonatal course.  
This case highlights the efficacy of Flecainide for the treatment of supraventricular 
fetal tachycardia in the presence of severe hydrops and the need for close maternal 
monitoring. It also demonstrates the reversibility of severe maternal disease (Mirror 
Syndrome) with successful treatment of the fetal condition (SVT-Hydrops).   
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A 37 year old G2 P1 with chronic hypertension presented at 18 weeks gestation to our 
tertiary care hospital with severe hypertension (220/120) and minimal prenatal care. 
She was started on antihypertensive therapy and a negative investigation to rule out 
secondary causes of hypertension was performed. On ultrasound scan her fetus was 
noted to be severely growth restricted with an EFW < 10th centile with abnormal 
umbilical artery Doppler waveforms. 
The patient required increasing doses of antihypertensive medications to control her 
BP. By 24 +5 weeks she required Metoprolol 95 mg BD, Methyldopa 500 QID, 
Prazosin 10mg BD, and stat doses of Nifedipine 10 mg. The patient also developed 
GDM requiring insulin to control glucose levels. 
At 25+2 weeks she was diagnosed with OSA which was suspected to be contributing 
to her hypertension, insulin resistance and IUGR. Sleep studies were performed 
confirming OSA and the patient was trialed on CPAP. 
Superimposed preeclampsia was diagnosed at 25+3 weeks by new onset proteinuria. 
Over the next 12 days her antihypertensive doses were reduced, blood pressure 
stabilized and her insulin was stopped. At 27+1 weeks the fetus was noted to have non-
reassuring FHT’s and a cesarean delivery was performed with the delivery of a viable 
700g infant. 
The case highlights the effects of OSA on hypertension, insulin resistance, and fetal 
growth and demonstrates the utility of CPAP therapy in delaying, if not preventing, 
these complications allowing for vital prolongation of gestation. 
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We reviewed the incidence, antenatal detection rate and outcomes of the relatively 
common Surgically correctable Fetal structural anomalies in a tertiary referral unit on 
the South Island New Zealand over a five year period.. Cases were identified from the 
Fetal Medicine Viewpoint database and the Paediatric Surgical database. Clinical 
records were reviewed to correlate the ultrasound findings with eventual structural 
diagnosis, and to ascertain Perinatal course and outcome.  
Eighty three fetuses / neonates were identified with the conditions studied being; 45 
abdominal wall defects (28 Gastroschisis, 17 Omphalocoele),  19 Congenital 
Diaphragmatic Hernias and 18 Oesophageal Atresia . Detection rates; all abdominal 
wall defects were diagnosed antenatally, none of the babies with Oesophageal Atresia 
(with or without Trachoesophageal fistuala) were diagnosed antenataly, but two 
additional cases suspected on ultrasound were not confirmed, ten of the seventeen 
babies (59%) with diaphragmatic hernia who had antenatal scans in Christchurch were 
diagnosed prenatally. All but two of the abdominal wall defects diagnosed antenatally 
were diagnosed at either the 11-14 week scan or detailed anatomy scan 18-20 weeks. 
Mean gestation at delivery was 36weeks 2 days for both  Gastroschisis and 
Omphalocoele and although IOL occurred in 11/45 women because of Fetal concerns 
in no case was this decision made on the basis of concern about the ultrasound bowel 
appearance, despite close monitoring of this. 
Perinatal outcomes including survival rates, average length of stay in Neonatal Unit, 
age at operation will be presented. 
 
 
 
 


