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WELCOME TO MEDSCI CONGRESS 2008 
 
 
 

On behalf of the organizing Committee, we would like to welcome you to Queenstown for 
the fifth annual Medical Sciences Congress (MedSciNZ). Once again MedSci brings 
together a number Scientific Societies whose members comprise some of the leading 
thinkers in basic biomedical research in New Zealand.  It is the premier congress in New 
Zealand for research focused on the basic medical sciences.   
 
The Theme for the 2008 meeting is: “Images of Medical Science: Insights into Health 
and Disease”, and presentations have been selected to highlight how basic 
understanding of biomedical science has contributed to advances in Clinical Medicine. We 
extend a special welcome to our Plenary Speakers, Prof Akihiro Kusumi and Prof Baljit 
Khakh, world leaders in the area of Bioimaging. The Bioimaging theme is ably supported 
by a symposium incorporating two speakers from the International Bioimaging Society in 
addition to two local experts. We also have five other symposia focusing on inflammatory 
bowel disease and gut permeability, neuroendocrinology, cardiovascular modeling and 
monitoring, biomarkers and regulation of skeletal muscle. In addition to top local speakers 
the Organising Committee has Invited Keynote Symposia Speakers from Japan, Australia, 
USA, Malaysia and UK.  
 
In addition to our founding participating societies, PSNZ (Physiology) and NZSE 
(Endocrinology) we are again joined by ARGONZ (Anaesthesia) and for the first time 
Immunet (Immunology). In addition we have had good support from the Centre for 
Neuroendocrinology (Otago) and Bioengineering Institute (Auckland). No matter how many 
International Speakers and high profile New Zealand Speakers we have in our Symposia 
programme, MedSci is nothing without our delegates. We are very grateful to all who 
submitted abstracts (>120) as you also will contribute to the success of this years 
Congress. It is great to see a large proportion of abstracts being submitted by students, no 
doubt spurred on by the opportunity to compete for a total of six student prizes. Of 
particular note, 26 students from PSNZ elected to be considered for the Society’s two 
student prizes. 
 
Of course MedSci would not be possible without the generous support of our sponsors, 
with many sponsors continuing their support for the Congress from previous years but we 
also welcome new sponsors on board this year. We also have new Conference Managers 
this year, Dinamics Destination Management from Queenstown.  
 
MedSci will join with the larger COMBIO meeting in 2009 being held in Christchurch (Dec). 
COMBIO is expected to be a large meeting with a total of 10+ Societies joining together 
and expected to attract >1000 delegates. MedSci will have a theme running throughout the 
full programme with 5-6 MedSci organised symposia. Keep your ear to the ground for own 
MedSci meeting which will be held again in 2010. Meantime, we trust you enjoy a 
stimulating Congress as we share “Images of Medical Science” and gain many “Insights 
into Health and Disease”. We trust you will also take some time to enjoy the beautiful 
Images of Queenstown.  
 
Regards 
 
Tony Wheatley and Chris Charles 
Chairs, Organising Committee 
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CONFERENCE ORGANISING COMMITTEE 

 

 

Chair, Organising Committee 
Prof Tony Wheatley University of Otago 
 
Co-Chair, Organising Committee and Chair Programme Committee 
A/Prof Chris Charles University of Otago, Christchurch 
 
Physiological Society of New Zealand (PSNZ) 
Prof Tony Wheatley1,2 University of Otago  
Dr Colin Brown1 University of Otago 
Dr Kirk Hamilton University of Otago 
 
New Zealand Society of Endocrinology (NZSE) 
A/Prof Chris Charles1,2 University of Otago, Christchurch  
Dr Chris Pemberton1,2 University of Otago, Christchurch  
Dr Chris McMahon1 AgResearch 
 
Immunet 
A/Prof Margaret Baird1  University of Otago 
Dr Sarah Young University of Otago 
 
Anaesthetic Research Group of New Zealand (ARGONZ) 
A/Prof Michael Harrison1  University of Auckland 
 
New Zealand Society for Medical Sciences 
A/Prof David Grattan1 University of Otago 
A/Prof Paul Donaldson  University of Auckland 
A/Prof Bruce Smaill1 University of Auckland 
 
1Symposia Organiser    
2Sponsorship Committee 

 

 
CONFERENCE MANAGEMENT COMPANY 

 

 
Dinamics Destination Management Ltd 
Alastair McIlwrick 
Laura Harris 
PO Box 558, Queenstown 
Phone: +64 3 441 1515 
info@dinamics.co.nz 
www.dinamics.co.nz 
 
For information and assistance during the conference, please see the Conference 
Management staff at the Registration Desk or the Conference Organising Committee 
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PROGRAMME 

 

 
TUESDAY 25 NOVEMBER 2008 

1.00pm – 7.00pm Conference Registration  

2.00pm – 4.00pm Satellite Symposium – All welcome, please register your interest with Michael Schultz (michael.schultz@otago.ac.nz) 
Venue: Meeting Room 1, Millennium 
2nd Workshop on Intestinal Permeability 
Sponsored by the Intestinal Permeability Research Group of the University of Otago ( http://iprg.wiki.otago.ac.nz/Main_Page). 
Chairs: Michael Schultz and Grant Butt 
Speakers: Jacqui Keenan, Simon Stebbings, Robert Bentley, Rebecca Roberts, Anna Lindstroem, Paul Woods, Ashley Duncan, Stephen Riordan and others 

   

5.00pm – 6.45pm Conference Welcome  
Venue: Galaxy 1 & 2 
Tony Wheatley – Chair, Organising Committee 
Platinum Sponsors: University of Otago 
 
Opening Night Session 
Sponsored by Health Research Council of New Zealand 
Topic: “Images of Medical Science: How New Zealand Views Medical Science and Scientists” 
Chair: Ian Reid 
Dr Jim Watson: Chair, National Science Panel, Royal Society of New Zealand – “A view from the Science Community” 
Ms Rae Lamb: Former Journalist (now Deputy Health and Disability Commissioner) – “A view from the Media” 
Dr Helen Anderson: Chief Executive, Ministry of Research Science and Technology – “A view from the Government” 
 
Followed by a Panel Discussion  

  

6.45pm – 8.00pm 
 

 

Welcome Reception 
Sponsored by Otago Medical Research Foundation  
Venue: Galaxy 3 & Gallery  
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WEDNESDAY 26 NOVEMBER 2008 
 

8.00am – 5.00pm Conference Registration 

8.45am – 10.00am Welcome & Keynote Address: 
Akihiro Kusumi (Institute for Frontier Medical Sciences, Kyoto University): Single-molecule tracking of transient signal transduction complexes  
Venue: Galaxy 1 & 2 

10.00am – 10.30am Morning Tea 
Venue: Galaxy 3 & Gallery  

Symposium 1: “Eye hath not seen”: Functional bioimaging 
Chair: Tony Wheatley & Bruce Smaill 
Venue: Galaxy 1 

Symposium 2: “Six months in a leaky gut”: IBD and gut permeability 
Chair: Grant Butt 
Venue: Galaxy 2 

10.30am – 12.30pm 

S1.1 Kazuo Suzuki (Japan): Bioimaging of vasculitis  
S1.2 Atsushi Momose (Japan): Recent advances in x-ray phase imaging for 
biomedical applications 
S1.3 Christian Soeller (Auckland): Novel functional and structural imaging 
approaches to study cardiac muscle biophysics 
S1.4 Alistair Young (Auckland): Cardiovascular imaging: from patient to population  

S2.1 Stephen Riordan (Sydney): TBA  
 
S2.2 Paul Coussens (USA): Interactions between macrophages and pathogen in 
bovine paratuberculosis, regulation of intracellular signaling. 
S2.3 Michael Schultz (Otago): Mechanisms of increased intestinal permeability in 
chronic disorders – common ground for intervention? 
S2.4 Simon Stebbings (Otago): The gut-joint axis: the role of intestinal 
inflammation in spondyloarthritis  

12.30pm – 1.30pm 
 
 

Lunch 
Venue: Galaxy 3 and Gallery 
 

12.40pm – 1.25pm 
Lunchtime Workshop: “Intellectual Property”      
Venue: Galaxy 1 

1.30pm – 3.00pm Concurrent Session 1A (PSNZ): 
Title: Hubbard Prize & Triennial Medal 
Chair: Pat Cragg 
Venue: Galaxy 1 

Concurrent Session 1B (NZSE): 
Title: Raylab Prize (1) 
Chair: Allan Herbison 
Venue: Galaxy 2 

Concurrent Session 1C (Immunet): 
Title: Inflammatory Disease 
Chair: Frank Griffin 
Venue: Conference 1 - Copthorne 

Concurrent Session 1D (ARGONZ): 
Title: Blood Pressure 
Chair: Ross Kennedy 
Venue: Conference 2 – Copthorne 

1.30pm 1B.1 Chris Booker: Expression of 
Interleukin-18 signalling components in 
areas of the rodent brain involved in 
energy metabolism  

1C.1 Jacqui Harper: Inflammatory 
monocytes in acute inflammation – are 
they really so inflammatory? 

1D.1 Hai Lan: Accuracy improvement in 
ambulatory blood pressure measurement 
using a finite element model 

1.45pm 

1A.1 Lindsea Booth: Renal sympathetic 
nerve activity in the preterm fetus 
 
John Hubbard Memorial Prize -  
Candidate 1 1B.2 Emma Kaye: Functional studies of 

MRAP, an accessory protein for the 
human melanocortin 2 receptor 

1C.2 Jacqui Keenan: Bacterial outer 
membrane vesicles 
 

1D.2 Xiaoqi (Maggie) Ma: Pattern 
recognition of non-invasive blood 
pressure signals 
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2.00pm 1B.3 Alicia Mulligan: Oestrogen 
dependency of leptin-induced STAT3 
and STAT 5 signaling in the 
hypothalamic arcuate nucleus  

1C.3 Rebecca Roberts: Genetics of 
inflammatory bowel disease and 
intestinal permeability  

1D.3 Ashis Mookerjee: Detection of the 
presence of abdominal aortic aneurysms 
from blood pressure and flow readings 

2.15pm 

1A.2 Karen Peebles: Changes in 
cerebral vasoactive factors during acute 
alterations in arterial blood gases in 
humans  
 
John Hubbard Memorial Prize - 
Candidate 2 

1B.4 Mohammed Rizwan: Levels of 
RFamide-related peptide (RFRP) mRNA 
in rat hypothalamus are affected by age 
and sex, but not treatment with sex 
steroids 

1C.4 Robina Cummins: Development of 
a ‘leaky gut’ model in human athletes  
 

1D.4 Sarah-Jane Guild: Can slow 
oscillations in cardiovascular signals be 
used as an early warning sign of 
haemorrhage during surgery? 

2.30pm 1B.5 Tony Sapsford: Effect of 
pregnancy-like changes in estradiol and 
progesterone levels on the 
neuroendocrine regulation of prolactin 
secretion  

1C.5 Steven Gieseg: Distribution of 
biomarkers of oxidation and macrophage 
activation in human atherosclerotic 
plaques 

1D.5 Michael Harrison: Intra-operative 
hypotension defined: work in progress  

2.45pm 

1A.3 PSNZ Triennial Medal 

1B.6 Chew Ling Tan: Sonic hedgehog 
has an inhibitory effect on the growth of 
axons from gonadotropin-releasing 
hormone neurons 

1C.6 Anna  Lindstroem: Increased 
intestinal permeability does not precede 
mild colitis in the IL10-/- mouse model of 
inflammatory bowel disease 

 

3.00pm – 3.30pm Afternoon Tea 
Galaxy 3 and Gallery 

3.30pm – 5.15pm Concurrent Session 2A (PSNZ) 
Title: Bullivant Oral Prize (1) 
Chair:  
Venue: Galaxy 1 

Concurrent Session 2B (NZSE): 
Title: Raylab Prize (2) & Nancy Sirrett 
Lecture 
Chair 
Venue: Galaxy 2 

Concurrent Session 2C (Immunet): 
Title: GS Buchan Student Prize 
Chair: Frank Aldwell 
Venue: Conference 1 - Copthorne 

Concurrent Session 2D (ARGONZ): 
Title: ARGONZ Miscellaneous 
Chair: Michael Harrison 
Venue: Conference 2 – Copthorne 

3.30pm 2A.1 Irene Vorontsova: Differential and 
dynamic expression of cation chloride 
cotransporters (KCC, NKCC, NCC) in 
the rat lens 

2B.1 Annika Sjoeholm: Enhanced Brain 
responsiveness to prolactin in 
reproductively experienced females is 
selectively through the STAT5 signaling 
pathway 

2C. 1 Mark Robinson: 
Immunopathology and bacterial load in 
the intestinal tract during Johne’s 
disease  

2D.1 Chutu (Robert) Li: Backflow in the 
CPAP air delivery tube and exhaled air 
re-breathing  

3.45pm 2A.2 Toni Alsop: Cyclic changes in 
epithelial Na+ transport in the vaginal cul-
de-sac of the brushtail possum 

2B.2 Hamish Prosser: Cardiac 
chymase activity converts 
proangiotensin-12 (PA12) to angiotensin 
II: Effects of PA12 upon cardiac 
haemodynamics  

2C.2 Shakila  Rizwan: In-vivo activity of 
a novel particulate vaccine delivery 
system comprised of phytantriol 
cubosomes containing toll-like receptor 
agonists imiquimod and monophosphoryl 
lipid A 

2D.2 Prasika Reddy: A 
multicompartmental viscoelastic model of 
the premature lamb: The effect of 
different ventilation techniques on 
respiratory performance 
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4.00pm 2A.3 Joanne Davidson: Stopping the 
spread: Connexin hemichannels in 
hypoxic-ischemic brain injury  

2B.3 Briony McNeill: Sustained 
elevation of circulating maternal CNP 
forms in pregnant ewes and red deer 
hinds: A longitudinal study. 

2C.3 Sarah Gordon: In vivo 
immunogenicity of sustained release, 
thermosensitive chitosan hydrogel 
systems 

2D.3 Logan Voss: Investigating the role 
of connexin36 gap junctions in cerebral 
cortex seizure activity in mice 

4.15pm 2A.4 Jui-Lin Fan: Alterations in cerebral 
blood flow and ventilatory reactivity to 
CO2 at high altitude: Implications in the 
development of periodic breathing   

2C.4 Wenzl Czepluch: The extracellular 
lifestyle of Mycobacterium bovis BCG in 
draining lymph nodes 
 

2D.4 Jamie Sleigh: Episodic EEG 
waveforms in general anaesthesia 

4.30pm 2A.5 Rebekah Lucas: The effect of 
compression garments on cardiovascular 
and cerebrovascular responses to heat 
and orthostatic stress in young and older 
adults  

2C.5 Stephanie Win: The use of virus-
like particles as vaccines and 
immunotherapies for cancer  

4.45pm 2A.6 John Davidson: Biophysical 
modeling of the tibialis anterior 

2C.6 Anthea Bouwer: Role of 
endogenous NK cells in tumour 
immunotherapy 

ARGONZ – AGM 

5.00 pm 2A.7 Sunjin Park: Rage biology and 
inflammation  

 
Nancy Sirrett Lecture (45 min) 
 
 
Ian Reid: Treating Bone Disease - New 
Challenges, New Possibilities 

2C.7 Kristy Manning: Imaging the 
endocytic pathways of C-type lectin 
receptors for potential antigen delivery 
routes  
(CMRF/Van der Veer prize candidate) 

 

5.15pm - 6.30pm TBA 

6.30pm – 9.00pm Poster Session and Drinks 
Sponsored by Canterbury Medical Research Foundation 
Venue: Gallery 
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THURSDAY 27 NOVEMBER 2008 
 

8.00am – 5.00pm Conference Registration 

8.45am – 10.00am Welcome & Keynote Address: 
Baljit Khakh (David Geffen School of Medicine, UCLA, California, USA): Tracking the dynamics of a P2X ion channel signaling complex with patch-clamp and imaging 
Venue: Galaxy 1&2 

10.00am – 10.30am Morning Tea 
Venue: Galaxy 3 & Gallery  

Symposium 3: 'Visualizing neuroendocrine cells in action: A window on brain 
function” 
Chair: Dave Grattan & Colin Brown 
Venue: Galaxy 1 

Symposium 4: “The beat goes on”: Cardiovascular modeling and monitoring  
Chair: Jamie Sleigh 
Venue: Galaxy 2 

10.30am – 12.30pm 

S3.1 Ishwar Pahar (Malaysia): Gene profiles of single laser captured fluorescently-
labeled GnRH neurons - 45 minute keynote presentation 
S3.2 Kathy Mountjoy (Auckland): Understanding trafficking of melanocortin 
receptors to the plasma membrane using confocal microscopy and live cell imaging  
S3.3 István Ábrahám (Otago): Non-classical estrogen action in basal forebrain 
cholinergic neurons in vivo  

S3.4 Rebecca Campbell (Otago): Changing our view GnRH neurons and their 
regulation of fertility  

S4.1 Peter Hunter (Auckland): Linking morphology to function: the approach to 
systems physiology 
S4.2 Geoff Shaw (Christchurch): Making sense of the Chaos: Model-based CVS 
monitoring and decision support in critical care 
S4.3 Michael Harrison (Auckland): Trend analysis for intra-operative diagnostics 
S4.4 Ross Kennedy (Christchurch): Monitoring in the operating theatre 2: The 
present, the past and the future… 

12.30pm – 1.30pm Lunch 
Venue: Galaxy 3 and Gallery 

1.30pm – 3.00pm Concurrent Session 3A (PSNZ): 
Title: Bullivant Oral Prize (2) 
Chair: Kirk Hamilton 
Venue: Galaxy 1 

Concurrent Session 3B (Joint session): 
Title: General 
Chair 
Venue: Galaxy 2 

Concurrent Session 3C (Immunet): 
Title: Inflammation 
Chair: Margaret Baird 
Venue: Conference 1 – Copthorne 

1.30pm 3A.1 Thushari Dissanayake: A thermal analysis of a 
15W transcutaneous energy transfer system in a sheep 
study  

3B.1 Thomas Zoeller: Thyroid hormone, brain 
development and the environment  

3C.1 Bryce Buddle: Novel approaches in the design of 
vaccines against bovine tuberculosis 

1.45pm 3A.2 Peter Sin: Respiratory sinus arrhythmia in the 
anaesthetized rat model 

3B.2 Johanna Montgomery: Neurogenesis in vitro: 
integration and maturation of newborn hippocampal 
neurons  

3C.2 Frank Griffin: A deer model of chronic 
inflammatory bowel disease (CIBD) that mimics 
Crohn’s disease in humans 
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2.00pm 3A.3 Max Pinkham: Renal sympathetic nerve activity 
increases following myocardial infarction  

3B.3 John Ingram: Temporal dynamics of salivary 
steroids  

3C.3 Frank Aldwell: Oral delivery of vaccines – can 
the default to oral tolerance be overcome? 

2.15pm 3A.4 Sally Rutherford: High resolution mapping of 
electrical activation in the myocardial infarct border 
zone 

3B.4 Kelly Atkinson: Interstitial fluid proteins obtained 
by transdermal sampling  

3C.4 Rob Bentley: Mycobacterium Avium Subsp. 
Paratuberculosis associated with Crohn’s Disease in 
New Zealand 

2.30pm 3A.5 Bryan Caldwell: Three dimensional tissue 
structure and electrical activation in the heart: Evidence 
for orthotropic electrical material properties  

3B.5 Joe Cursons: A life or death decision: Activation 
of extracellular signal regulated kinase with 
keratinocyte terminal differentiation  
(CMRF/Van der Veer prize candidate) 

3C.5 Ruby Tiwari: Evaluation of molecular basis of 
cross reactivity between Rye and Bermuda grass 
pollen allergens 

2.45pm Bullivant Judges Meeting 
 

3B.6 Kate Thomas: Time-course of changes in arterial 
blood gases, cerebral blood flow velocity and blood 
pressure upon ascent to 5050 m 

3C.6 Sarah Hook: Formulation and delivery of 
immunogenic sustained release subunit vaccines 

3.00pm – 3.30pm Afternoon Tea 
Galaxy 3 and Gallery 

3.30pm – 5.00pm Concurrent Session 4A (Joint): 
Title: Bioengineering and General 
Chair 
Venue: Galaxy 1 

Concurrent Session 4B (NZSE): 
Title: Neuroendocrinology 
Chair: Kathy Mountjoy 
Venue: Galaxy 2 

Concurrent Session 4C (Joint session): 
Title: Human Physiology 
Chair 
Venue: Conference 1 – Copthorne 

3.30pm 4A.1 Richard Simpson: The innovation pathway for 
bioengineering 

4B.1 Margaret Evans: Human chorionic 
gonadotrophin : LH relationships in horses 

4C.1 Rhys Thorp: Plethysmographic versus Doppler 
ultrasound estimates of leg blood flow during and after 
single-leg calf exercise  

3.45pm 4A.2 Kieran O’Brien: A new technique for 
investigating high velocity turbulent stenotic jets with 
MR   (CMRF/Van der Veer prize candidate) 

4B.2 Christine Jasoni: Effects of kisspeptin on axon 
outgrowth from GnRH neurons in the embryonic mouse  

4C.2 J Donnelly: Effect of hypoxia on muscle vascular 
conductance and electromyographic activity during 
graded calf exercise 

4.00pm 4A.3 Hunter Wu: Magnetic coupling study of multiple 
coils designed for TET systems 

4B.3 Janette Quenell: Kisspeptin as a mediator of 
leptin signaling in the reproductive system 

4C.3 Simon Green: Haemoglobin and the gender 
effect on exercise hyperaemia  

4.15pm 4A.4 Kerry Walker: High resolution mapping of the 
morphology of the human lens reveals a zone of 
extensive membrane remodeling 

4B.4 Sandra Petersen: Oestradiol directly regulates 
the glutamic acid decarboxylase 2 (GAD2) promoter  in 
a tissue-specific manner  

4C.4 Toby Mundel: The effect of nasal insufflations 
on cardio-respiratory, metabolic and performance 
measures in athletes 

4.30pm 4A.5 Ivy Li: Mapping of glutathione transport pathways 
in the rat lens 

4B.5 Victoria Scott: Continuous kappa-opioid restraint 
of vasopressin neuron activity in dehydration  

4C.5 Shieak Tzeng: Respiratory modulation of 
baroreflex sensitivity 
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4.45pm 4A.6 Ray Bartolo: Secretion in the possum ileum 
occurs independently of NKCC1 

4B.6 Colin Brown: Endogenous adenosine increases 
medium afterhyperpolarization amplitude to generate 
phasic activity in vasopressin neurons  

4C.6 Stephen Brown: Influence of 72 hour fasting on 
indirect measures of human cardiac autonomic control 
 

5.00pm 
 
 

4A.7 Lance McLeay: Effects of the ergopeptide 
alkaloids ergotamine, ergovaline and peramine on 
gastrointestinal motility of sheep  

4B.7 Caroline Larsen: Low serum prolactin in early 
pregnancy results in postpartum pregnancy anxiety 

4C.7 Sam Lucas: Cardiorespiratory and sympathetic 
responsiveness during very prolonged exercise  
 

5.15pm – 6.15pm PSNZ – AGM 
Venue: Galaxy 1 

NZSE- AGM 
Venue: Galaxy 2 

 

7.00pm -  Conference Dinner 
Venue: Prime Restaurant and Bar, 2 Rees Street , Queenstown Lakefront 
Entrances: Upstairs, 2 Rees Street (above Sunglass Hut) and on lakeside, opposite the jetty 
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FRIDAY 28 NOVEMBER 2008 
 

8.00am – 12.00pm Conference Registration 

Symposium 5: “Message in a test tube”: Biomarkers giving new insight into 
disease 
Chair: Chris Charles & Chris Pemberton 
Venue: Galaxy 1 

Symposium 6: “Size does matter”: Regulation of skeletal muscle during 
development and disease 
Chair: Chris McMahon 
Venue: Galaxy 2 

8.30am – 10.30pm 

S5.1 Mark Richards (Christchurch): Biomarkers in cardiovascular disease 
 
S5.2 Michael Sullivan (Christchurch): Biomarkers in cancer: technology for 
discovery and the rigor required for clinical validation 
S5.3 Jamie Sleigh (Waikato): Biomarkers in sepsis 
 
S5.4 Mike Epton (Christchurch): Breath analysis for biomarkers of disease 

S6.1 Michael Tisdale (Birmingham, UK): Size does matter - regulation of skeletal 
muscle mass in cancer cachexia - 40 minute keynote presentation 
S6.2 Bernhard Breier (Auckland): Nutrition before birth influences lifestyle choices 
and muscle structure and function during later life 
S6.3 Thea Shavlakadze (Perth, Australia): Muscle hypertrophy and IGF-1 isoforms: 
is big better? 
S6.4 Frank Jeanplong (AgResearch): A novel splice-variant of myostatin promotes 
myogenesis and protects against cachexia 

10.30am – 11.00am Morning Tea 
Venue: Galaxy 3 and Gallery 

11.00am – 12.30pm Concurrent Session 5A (Joint Session): 
Title: Cardiovascular 
Chair: TBA 
Venue: Galaxy 1 

Concurrent Session 5B (Joint Session): 
Title: Skeletal Muscle  
Chair: Thea Shavlakadze 
Venue: Galaxy 2 

11.00am 5A.1 Tony Wheatley: Leukocyte-endothelium interaction in the microcirculation of 
injured liver 

5B.1 Paul Shorten: Insulin diffusion within skeletal muscle T-tubule networks 

11.15am 5A.2 Hitomi Watanabe: Haemodynamic and structural changes to the renal 
microcirculation following  unilateral ureteral obstruction (UUO) in the mouse  

5B.2 Heather Smith: Myosin heavy chain isoforms composition and titin content in 
the gastrocnemius muscle are altered by botulinum toxin-induced paralysis in 
ambulant juvenile rats  

11.30am 5A.3 Chris Charles: Adrenomedullin 2 attenuates the pressor but not adrenal 
responses to angiotensin II in conscious sheep 

5B.3 Stephen Stannard: Eccentric exercise-induced muscle damage (EEIMD) and 
intramyocellular lipid (IMCL) 

11.45am 5A.4 Bridget Leonard: Investigating structure and function in non-infarcted 
myocardium following MI 

5B.4 Cheryl Murphy: Influence of composition of post-aerobic exercise oral 
nutrition on signaling for mitochondrial biogenesis in skeletal muscle  

12.00pm 5A.5 Chris Pemberton: Direct cardiac actions of erythropoietin (EPO): Effects on 
cardiac contractility, BNP secretion and ischemia-reperfusion injury 

5B.5 Monica Senna Salerno: Antagonism of myostatin can delay the onset of 
sarcopenia in aged mice 
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12.15pm 5A.6 Tim Yandle: B-type natriuretic peptide and its degradation products in the 
heart and circulation in end-stage heart failure 

5B.6 Chris McMahon: A rapid non-invasive method to determine the fibre-type 
composition of skeletal muscle  

12.30pm – 1.30pm Closing Remarks and New Zealand Society for Medical Sciences (MedSci) AGM – All delegates welcome 
Galaxy 1 
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POSTERS 

 

 

The poster session is timed for 6.30 – 9.00pm Wednesday 26th November. 

Poster presentations/viewing will be held in the Gallery while enjoying drinks. 

Please mount your Posters by lunch time on Wednesday. Posters should be removed by the end of 

Thursday. 

 

 

 
 

 
IMMUNET 

 

 
P1 Sara McKee: The effects of environmental mycobacteria on antigen presentation by dentritic cells  

P2 Sarah Saunderson: Induction of exosome release in primary B cells stimulated via CD40 and the IL-

4 receptor  

P3 Aaron Turner: Therapeutic vaccination with virus-like particles to impair tumor growth 

 

 
NEW ZEALAND SOCIETY OF ENDOCRINOLOGY 

 

 

P4 Fiona Carman: Interleukin-6 activates STAT3 and ERK1/2 in adrenal medullary chromaffin cells  

P5 Leigh Ellmers: Urocortin 2 treatment reduces genes involved in cardiac remodeling in an ovine 

model of heart failure  

P6 Michelle Gatehouse: Development of a model system to assess the role of G protein-coupled 

receptor kinases in desensitization of the pituitary vasopressin receptor  

P7 Angela Halim: Mapping sites for expression of melanocortin receptor accessory protein mRNA in 

mouse tissues using in situ hybridisation 

P8 Jessica Rodriques: The New Zealand ginger (NZG) mouse: A model to study roles for pigmentation 

genes in growth and metabolism 

P9 Shaylin Shadanbaz: Estrogen receptor expression and activation in bovine adrenal chromaffin cells  

P10 S Yip: Prolactin enhances enkephalin expression in mediobasal hypothalamic cell cultures  
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PHYSIOLOGICAL SOCIETY OF NEW ZEALAND 

 

 

* Mary Bullivant Poster Prize candidates 

P11 Stephen Brown: The effects of cyclical whole body head-up tilting on human heart rate variability. 

P12 Stephen Brown: Weak association between high frequency heart rate variability and measures of 

ventilatory efficiency in resting humans. 

P13 Tina Chao: The conductive properties of exponentially dividing LNCaP prostate cancer cells 
P14 *Rachel Cheong: Estrogen-induced ERK1/2 phosphorylation in the GnRH neuron in vivo  

P15 Graham Fordy: The effect of aspirin and of breathing 40% O2 during recovery on post-contraction 

hyperaemia and fatigue  

P16 *Mike Gill: Secretion in the possum ileum is dependent of the NaHCO3 cotransporter SLC4A4 

P17 *Karen Kim: Effects of acute lipid infusion on blood pressure and the renorenal reflex in the 

anaesthetised sprague-dawley rat  

P18 *Angela Lee: Image registration for a biomechanical breast model 

P19 Nia Lewis: Evidence of reduced endothelium-independent vasodilation in females using ethinyl 

estradiol and levorgestrel oral contraceptive pill  

P20 *Beth Mallard: Concanavalin A-induced hepatitis in TLR4 deficient mice  

P21 *Priyadarshini Pantham: Necrotic trophoblasts: A cause of maternal endothelial dysfunction in pre-

eclampsia?  

P22 Robert Porteous: Is there a role for estrogen receptor beta in the control of gonadotropihin-

releasing hormone (GnRH) neurons?  

P23 Daryl Schwenke: Changes in pulmonary blood-flow distribution following chronic hypoxia - 

assessed using synchrotron radiation microangiography 
P24 *Mai Truong: The systemic characterization of the laminar organization of normal and diseased 

human hearts  
P25 *Vicky Wang: Passive ventricular mechanics modeling using MRI of structure and function 

P26 *Luke Wilson: Mechanisms of orthostatic intolerance during passive heat stress  

 

 
OTHER 

 

 

P27 David Brooks: BiosignalML – an XML standard for physiological signals 

P28 Steve Faulkner: Tracking skeletal muscle cell migration following damage: The role of map kinase 

and pi3 kinase  

P29 Galina Gaidamaka: Revealing the ultrastructure of gonadotropin-releasing hormone (GnRH) neuron 

dendrites  

P30 Jessica Jor: Investigating mechanical properties of skin with a structurally-based model  

P31 Kim Lo: Temporal dynamics of salivary alpha-amylase secretion  

P32 Jonathan Mason: Widespread neurodegeneration associated with depth electrode implantation 

P33 Yasuaki Naito: Spontaneous Cell Death of a Single Budding Yeast Cell Traced by in vivo Time-

resolved Raman Imaging 
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ABSTRACTS – PLENARY SPEAKERS 
 
 
PL1 SINGLE-MOLECULE TRACKING OF TRANSIENT SIGNAL TRANSDUCTION COMPLEXES 
Akihiro Kusumi 
Membrane Mechanisms Project, ICORP-JST, Institute for Integrated Cell-Material Sciences (iCeMS), Institute for 
Frontier Medical Sciences, Kyoto University, Kyoto 606-8507, Japan. 
 
Techniques that allow researchers to track single molecules in living cells are inducing revolutionary changes in the 
investigation of the signal transduction mechanisms. Using single-molecule tracking, we found the transient formation of 
raft-facilitated protein complexes for the signal transduction of glycosylphosphatidylinositol (GPI)-anchored receptor, 
CD59, and also the transient GPCR (formyl peptide receptor = FPR) dimers. By using simultaneous single-molecule 
tracking of CD59 and intracellular signaling molecules, Gαi2, Lyn, and PLCγ, we were able to observe how engaged 
CD59 induces the intracellular IP3-calcium signaling, by transiently recruiting the signaling molecules in a well-controlled 
manner. The key process was the ligand-induced clustering of CD59, which in turn induces raft-like nanodomains by way 
of both protein-protein and lipid-lipid interactions. Meanwhile, as a protein-based signaling platform, we first quantitatively 
evaluated GPCR dimers: ~40% of FPR exists as dimers at the expression level of ~1.8 copies/µm2 (~9,000 copies/cell). 
 

 

PL2 TRACKING THE DYNAMICS OF A P2X ION CHANNEL SIGNALING COMPLEX WITH PATCH-
CLAMP AND IMAGING. 
Baljit S. Khakh 
Departments of Physiology and Neurobiology, University of California Los Angeles, David Geffen School of Medicine, 
Los Angeles CA 90095-1751 
 
Extracellular ATP activates P2X receptors, which are involved in diverse physiological functions. Using a proteomic 
approach, we identified the neuronal calcium sensor VILIP1 as interacting with P2X2 receptors. We found VILIP1 forms a 
signalling complex in vitro and in vivo with P2X2 receptors, and regulates P2X2 receptor sensitivity to ATP, peak 
response, surface expression, and diffusion. Using FRET microscopy we found that VILIP1 constitutively binds to P2X2 
receptors and displays enhanced interactions in an activation- and calcium-dependent manner owing to exposure of its 
binding segment in P2X2 receptors. The movement of this binding segment was measured with a patch-clamp 
coordinated spectroscopy method. FRET experiments also suggest that VILIP1 recruitment to P2X2 also occurs in 
hippocampal neurons during conditions of action potential firing known to trigger P2X2 activation. Our data thus reveal a 
previously unrecognised function for the neuronal calcium sensor protein VILIP1 and a mechanism for regulation of ATP 
P2X signalling by neuronal calcium sensors. The data also illustrate the utility of optical methods to probe the function 
and dynamics of P2X receptor channels. 
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ABSTRACTS – SYMPOSIA 
 

 
SYMPOSIUM 1 “Eye hath not seen”: Functional bioimaging 
 
 
S1.1 BIOIMAGING OF VASCULITIS - TRACE OF ANTIBODY TO MYELOPEROXIDASE (MPO) WITH 
NANOCRYSTAL QUANTUM DOTS-LABELED ANTIBODY IN GLOMERULONEPHRITIS ASSOCIATED 
WITH VASCULITIS 
K. Suzuki1, T. Nagao1, A. Hoshino2, N. Ohno3, K. Yamamoto2 and T. Nakayama4 

1Inflammation Program, 4Dept. of Immunology, Chiba University Graduate School of Medicine, 2Research Institute, 
International Medical Center of Japan, 3School of Pharmacy, Tokyo Univiversity of Pharmacy and Life Science, Japan 

 
We examined the role of myeloperoxidase (MPO) and antibody to MPO (MPO-ANCA) using nanocrystal quantum dots 
(QDs). The QD-conjugated anti-MPO Ab (QD-aMPO) visualized the expression of MPO on the neutrophil surface of 
rapidly progressive glomerularnephritis model SCG/Kj mouse. Moreover, simultaneous administration of anti-MPO Ab 
with C. albicans water soluble glycoprotein (CAWS) significantly promoted the severe collapse of glomeruli, and QD-
aMPO Ab were accumulated on the neutrophils infiltrated into collapsed glomeruli (1). On the other hand, MPO-ANCA 
enhanced ICAM-1 on the mouse primary glomerular endothelial cells (mGECs) and release of KC chemokine from 
mGEC in Bio-Plex system for measurement of 18 cytokines (2). Furthermore, we also demonstrated that MPO-ANCA-
activated neutrophils produced the local environment to differentiate Th17 cells through the IL-6, IL-17A, and IL-23 
production. These results suggest that the activated neutrophils produce IL-17A and IL-23 in response to MPO-ANCA via 
classical complement pathway, which initiate the first steps of vasculitis by providing the local environments to develop 
Th17–mediated autoimmunity. 
1) A. Hoshino, et al. J. Autoimm. 31:79-89, 2008. 2) T. Nagao, et al. Neprol. Dia. Transpl.. 22: 77–87, 2007. 
 
 

 
S1.2 RECENT ADVANCES IN X-RAY PHASE IMAGING FOR BIOMEDICAL APPLICATIONS 
Atsushi Momose 
Graduate School of Frontier Sciences, The University of Tokyo, Japan 
 
In the field of X-ray imaging, such as radiology and X-ray microscopy, the use of X-ray phase information is a trend and 
the technique for X-ray phase imaging has been studied extensively since 1990’s. This is because X-ray observation is 
attained with the sensitivity much higher than that of conventional X-ray imaging methods that rely on X-ray attenuation. 
Since the discovery of X-rays, it had been considered to be inevitable in principle that the X-ray imaging was not effective 
for the observation of weakly absorbing materials, such as biological soft tissues. However, the use of the X-ray phase 
information gives us a breakthrough for the observation of such materials even without staining because the cross 
section of X-ray phase shift by biological soft tissues is about a thousand times larger than that of X-ray absorption. 
Since X-rays have extremely short wavelengths, the construction of the X-ray optics to generate a phase contrast is not 
as easy as visible light optics. However, several approaches have been proposed and demonstrated for X-ray phase 
imaging [1]. Although they are still in progress, some demonstrative applications to biomedical imaging are reported. I will 
introduce the principle of X-ray phase imaging and some recent results obtained in our group. 
[1] A. Momose, Jpn. J. Appl. Phys. 44 (2005) 6355-6367. 
 

 
S1.3 NOVEL FUNCTIONAL AND STRUCTURAL IMAGING APPROACHES TO STUDY CARDIAC 
MUSCLE BIOPHYSICS 
Christian Soeller 
Department of Physiology, School of Medical Sciences, University of Auckland, Auckland, New Zealand 
 
The amplitude and time course of the cytosolic Ca2+ transient in cardiac muscle cells is one of the major regulators of 
cardiac contractility. In this talk I will present work on recent imaging advances that have allowed us to study Ca2+ 
handling in cardiac ventricular myocytes at increasing temporal and spatial resolution. With fast confocal scanning we 
have been to visualize the details of Ca2+ wave propagation in intact ventricular myocytes and its relationship to the 
occurrence of microscopic Ca2+ release events (Ca2+ sparks). By employing a new imaging geometry in which the long 
ventricular live cells stand upright on the stage of the microscope the effective resolution can be improved and we have 
been able to directly compare the time course of Ca2+ in the cytosol and the mitochondria. We show that mitochondrial 
Ca2+ rapidly tracks the cytosolic transients and have clarified the location of sites of Ca2+ release from intracellular stores. 
It is clear that these functional signalling processes depend on cellular structure on the nanometer scale. Until recently, 
however, information on protein distribution at such high resolution was limited by optical diffraction to ~300 nm. By 
combining single molecule imaging with novel analysis techniques we have been able to improve optical resolution to 
better than 30 nm in conventional immuno-labeled samples thus providing information that is normally thought to be 
limited to electron microscopy. Our new approach, termed Reversible Photobleaching Microscopy (RPM) is attractive 
since it only requires a fluorescence microscope, a sensitive camera and works with standard immuno-labeling protocols. 
I will explain the new technology and illustrate its utility to visualize the structure of protein clusters that are central to 



 17

Ca2+ handling in cardiac myocytes. The functional and structural imaging approaches that we have developed should be 
widely applicable to the study of sub-cellular signalling in a variety of cell types. 
 
 
S1.4 CARDIOVASCULAR IMAGING: FROM PATIENT TO POPULATION 
Alistair A Young 
Department of Anatomy with Radiology, University of Auckland 
 
Characterization of regional heart structure and motion is a major goal of many imaging procedures, yet quantitative 
measures of normal and abnormal variation are not available. Current methods of cardiovascular imaging are capable of 
providing a wealth of information on heart geometry and regional wall motion, enabling non-invasive characterization of 
populations of asymptomatic and symptomatic people. This talk describes methods for customizing generic mathematical 
models of heart shape and function to specific patient images, and including results from many studies into a database 
describing detailed regional wall motion characteristics. For example, the Cardiac Atlas Project is a New Zealand led, 
NIH funded proposal to establish a worldwide database of cardiac magnetic resonance imaging examinations, and map 
the characteristics of regional heart wall motion across a range of normal and pathological populations. Statistical models 
of shape and motion can then be built from large populations of image datasets. These methods facilitate statistical 
analysis of regional heart shape and wall motion characteristics across population groups, via the application of 
parametric mathematical modeling tools. Along with associated ontological schema, these methods also facilitate data 
fusion between different imaging protocols and modalities as well as other data sources. Statistical priors can also be 
used to support cardiac image analysis with applications to automatic quantification and image understanding. 
Furthermore, the associated model-based analysis methods can be employed in conjunction with computational 
physiology models to perform subject-specific estimation of the underlying biophysical parameters. 
 
 
SYMPOSIUM 2 “Six months in a leaky gut”: IBD and gut permeability 
 

 
S2.1 Stephen Riordan (Sydney): TBA  
 

 
S2.2 INTERACTIONS BETWEEN MACROPHAGES AND PATHOGEN IN BOVINE 
PARATUBERCULOSIS, REGULATION OF INTRACELLULAR SIGNALING.  
P.M. Coussens1, E. Kabara2, S. Sommer3, and C. Colvin1.   
1Department of Biochemistry and 2Center for Animal Functional Genomics, Department of Animal Science, Michigan 
State University, East Lansing, MI. 3Department of Veterinary Medicine, Oregon State University, 105 Magruder Hall 
Corvallis, OR 97331-4802, USA 
 
Mycobacterium avium subspecies paratuberculosis (MAP) is an intracellular pathogen and the causative agent of 
Johne’s disease in cattle.  Johne’s disease is a long-term chronic infection associated with progressive inflammation that 
eventually affects nutrient partitioning, leading to severe wasting and death.  Prevalence of MAP in the global dairy herd 
is becoming more of a human concern, as MAP is suspected of being one possible agent in Crohn’s disease.  Our 
research during the past seven years has focused on two major questions: 1) How does MAP survive in macrophage 
cells and what effect does the presence of MAP have on macrophage functions? 2) Why is the appropriate and effective 
Th1-like response to MAP supplanted during infection by an ineffective Th2-like response?  Both of these questions have 
been examined using a functional genomics approach, relying on a series of bovine immunity microarrays to highlight 
pathways and immune functions affected by MAP.  Our work has demonstrated that MAP organisms have a profound 
effect on macrophage gene expression and alter the ability of macrophages to respond to extracellular signaling.  These 
changes in macrophage function likely affect the ability of infected cells to properly signal T cells.  Particular pathways 
that are affected include the TREM-1/DAP12 system and the activation of c-Jun via MAPK p38.  At the whole animal 
level, our work has provided preliminary evidence that infection with MAP leads to development of regulatory T cells, 
which produce IL-10 in response to MAP stimulation.   Future directions that will be discussed include bringing these two 
themes together in an attempt to explain how regulatory T cells might arise during long-term infection with MAP. 
 

 
S2.3 MECHANISMS OF INCREASED INTESTINAL PERMEABILITY IN CHRONIC DISORDERS – 
COMMON GROUND FOR INTERVENTION? 
Michael Schultz.  
Department of Medical and Surgical Sciences, University of Otago, Dunedin School of Medicine 
 
Within our intestinal tract there are hundreds of millions of bacteria, which in healthy individuals are restricted to the 
lumen of the intestine by the mucosal barrier. This barrier consists of a number of components, the most important of 
which is the lining of the intestinal tract which forms a structural barrier or “wall’ preventing the bacteria entering the body. 
As long as the bacteria are contained within the lumen of the intestine by the mucosal barrier they do not represent a 
threat to our health. However, recently is has been shown that if this barrier is compromised, bacteria can cross it, 
leading to a uncontrolled exposure of the intestinal immune system to the bacteria, the development of an aggressive 
immune response, inflammation of the intestine and further damage to the intestinal barrier.  Defects in intestinal 
permeability are recognised as an underlying cause in a range of autoimmune and inflammatory diseases, such as 
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inflammatory bowel disease (IBD), spondylarthropathies (SpA), reactive arthritis, coeliac disease, type I diabetes, 
spontaneous bacterial peritonitis in liver cirrhosis and others. These diseases have combined a high prevalence of >350 
per 100,000 people and in many instances affect young people in their active years and therefore pose a significant 
health problem in New Zealand. 
 

 
S2.4 THE GUT- JOINT AXIS: THE ROLE OF INTESTINAL INFLAMMATION IN SPONDYLOARTHRITIS 
Simon Stebbings1, John Highton1, Gerald Tannock2, Margaret Baird2, Corinda Taylor2, Karen Munro2 

1Department of Medicine, University of Otago School of Medicine, Dunedin; 2Department of Microbiology and 
Immunology, University of Otago, Dunedin 
 
Spondyloarthritis (SpA) is a condition characterized by inflammation of the spine and peripheral joints and affects young 
adults at a critical period of their lives. A role for intestinal inflammation in the aetiology of SpA is suggested by a strong 
association with Inflammatory Bowel Disease (IBD). Furthermore, colonoscopic studies show up to 65% of patients with 
SpA develop asymptomatic ileo-colonic inflammation and increased intestinal permeability. SpA has a strong genetic 
susceptibility associated with the gene HLA-B27. Rats transgenic for human HLA-B27 develop a disease with spine and 
joint inflammation and colitis. The intestinal microflora plays a crucial role in the pathogenesis of disease in this animal 
model. We will present data from research undertaken in recent years at the University of  Otago. We will present 
evidence that the intestinal microflora is not fundamentally altered in SpA. A role for Desulfovibrio desulfuricans will be 
examined.  Recent data investigating the host cytokine profile following stimulation of peripheral blood mononuclear cells 
with autochthonous Bacteroides species will be presented. We conclude that interactions between a dysfunctional 
immune system and the bowel microbiota, resulting in colitis, are fundamental to the pathogenesis of SpA. 
 

 
SYMPOSIUM 3 'Visualizing neuroendocrine cells in action: A window on brain function” 
 

 
S3.1 GENE PROFILES OF SINGLE LASER CAPTURED FLUORESCENTLY-  
LABELED GnRH NEURONS 
Ishwar S. Parhar  
School of Medicine and Health Sciences, Monash University, 46150 Petaling Jaya, Malaysia 
 
We have developed a novel single cell real-time quantitative PCR technique, which incorporates harvesting fluorescent 
or digoxigenin labelled single cells using laser-capture microdissection.  Using this innovative single cell gene profiling 
technique, we report the presence of G-protein coupled receptors in individual gonadotropin-releasing hormone (GnRH) 
neurons and endocrine cells of the pituitary of the tilapia Oreochromis niloticus. The differential expression of multiple 
combinations of three GnRH receptor types (R1, R2 and R3) in individual gonadotropic and nongonadotropic cells 
demonstrates cellular and functional heterogeneity. Further, we provide evidence of the structure of two Kisspeptin 
genes (kiss1 and kiss2) and two receptors (GPR54) for Kisspeptins (kpr1 and kpr2), which are highly conserved in 
nonmammalian vertebrates. kpr1 is expressed in GnRH1, GnRH2 and GnRH3 neurons. We hypothesize kpr1 stimulates 
GnRH secretion and is crucial for pubertal maturation. In addition, we show an array of genes present in EGFP-labeled 
single GnRH neurons in rats, which could have multiple implications. We speculate, the use of this method will allow the 
identification and quantification of known and unknown genes in single cells, which would greatly facilitate our 
understanding of the complex interactions that govern the physiology of individual cells in vertebrate species.  
 

 
S3.2 UNDERSTANDING TRAFFICKING OF MELANOCORTIN RECEPTORS TO THE PLASMA 
MEMBRANE USING CONFOCAL MICROSCOPY AND LIVE CELL IMAGING 
Kathleen G Mountjoy, Emma I Kay, Johanna M Montgomery 
Department of Physiology, School of Medical Sciences, University of Auckland, Private Bag 92019, Auckland, NZ 
 
Melanocortins are neuropeptides with multiple functions including regulation of stress, appetite, glucose homeostasis, 
locomotor activity, functional recovery from central and peripheral nervous tissue damage and pigmentation.  The 
melanocortin system comprises peptides derived from pro-opiomelanocortin (POMC), five melanocortin receptor 
subtypes (MC1R, MC2R, MC3R, MC4R and MC5R) that form a subfamily of G-protein coupled receptors (GPCRs) and 
two endogenous inverse agonists or antagonists, agouti protein and AGRP.  The POMC gene is expressed in numerous 
mammalian tissues including anterior and intermediate lobes of the pituitary, brain, skin, heart, testis and the immune 
system, and it is proteolytically cleaved into a range of smaller melanocortin peptides in a tissue-specific manner.  For 
more than a decade signal transduction through four melanocortin receptor subtypes has been studied by over-
expression of each receptor in heterologous cells such as HEK293 cells.  We, and others, have been frustrated by the 
MC2R since its discovery in 1992 because unlike all other MCR subtypes, no functional MC2R is expressed in the 
plasma membrane of HEK293 cells or any other heterologous cell lines.  In 2005, a melanocortin receptor accessory 
protein (MRAP) was discovered that trafficks the MC2R to the plasma membrane where it binds and is activated by the 
POMC-derived peptide, adrenocorticotropin (ACTH) (1).  We have investigated the effect of co-expression of MRAP with 
each MCR subtype in HEK293 cells and shown that MRAP enhances functional coupling of all MCR subtypes including 
those expressed in the brain, by increasing adenylyl cyclase activity.  We are using confocal microscopy and live cell 
imaging to understand how MRAP trafficks the MCRs to the plasma membrane.  For these studies we have developed a 
number of chimeric DNA constructs comprising MRAP tagged with FLAG, HA or a tetracysteine motif and MCRs tagged 
with either HA or GFP.  Live cell imaging allows us to study movement of MRAP and MCR in single cells in real time.  
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Monitoring protein subcellular expression and trafficking should reveal functional roles for MRAP in MCR trafficking to the 
plasma membrane. 
1. Metherell LA et al. Mutations in MRAP, encoding a new interacting partner of the ACTH receptor, cause familial 
glucocorticoid deficiency type 2. Nature Genetics 37: 166-170, 2005. 
 

 
S3.3 NON-CLASSICAL ESTROGEN ACTION IN BASAL FOREBRAIN CHOLINERGIC NEURONS IN 
VIVO  
István M Ábrahám 
Centre for Neuroendocrinology, Department of Physiology, University of Otago 
 
Among many different factors controlling the function of cholinergic neurons, estrogen is an essential contributor. 
Although estrogen primarily thought to alter the neuronal activity via modulating gene expression directly it also exerts 
rapid “non-classical” effects on neurons by altering the function of signalling molecules such as protein kinase A (PKA), 
mitogen activated protein kinase (MAPK) and cAMP response element-binding protein (CREB). In our experiments, we 
investigate the mechanism and the consequent protein expression of the non-classical effect of estrogen on basal 
forebrain cholinergic system. We measured the intensity of CREB phosphorylation (pCREB) in cholinergic neurons after 
administration of 17β-estradiol (E2) to ovariectomized (OVX) mice. A significant rapid (=<15 min) increase in the number 
of pCREB-positive cholinergic cells was detected after E2 administration in the substantia innominata (SI). The estrogen-
induced pCREB in cholinergic neurons was completely absent in ERα knockout mice in SI. Selective blockade of the 
MAPK or PKA pathway in vivo completely prevented estrogen-induced CREB phosphorylation in cholinergic neurons in 
SI. We also investigated the effect of single dose of E2 on CREB-related protein expression in the SI in OVX mice using 
proteomics methods.  35  proteins showed significant (p<0.05) increase 24 h after E2 treatment and 9 out of 35 proteins 
have CREB-related expression in SI. These findings demonstrate that estrogen-induced rapid pCREB depends on ERα 
and it is mediated via PKA-MAPK pathway in cholinergic neurons in SI. The non-classical estrogen action may induce 
CREB-related protein expression in these neurons. 
 

 
S3.4 CHANGING OUR VIEW OF GnRH NEURONS AND THEIR REGULATION OF FERTILITY  
Rebecca E. Campbell, Kelly Suter, Allan E. Herbison 
University of Otago, Physiology Department, Centre for Neuroendocrinology 
 
Gonadotropin-releasing hormone (GnRH) neurons are the final output neurons of a complex neuronal network 
responsible for the central control of fertility. The role of the GnRH neuron in receiving and integrating the variety of 
internal and external cues that impact reproductive function has been controversial due to GnRH neurons being 
classically described as poorly innervated. However, recent experiments in which individual GnRH neurons were filled 
with low molecular weight dyes and imaged with confocal microscopy have revealed morphological characteristics that 
challenge this view. GnRH neurons were found to possess long dendritic processes, often over 1000µm in length, 
decorated with numerous spines to their distal ends. To help understand the role of these long dendrites in receiving and 
integrating electrical information, simultaneous recordings from individual GnRH neuron distal dendrites and somata 
were performed. Remarkably, GnRH neuron dendrites were found to be the principle site of action potential initiation. In 
support of this demonstration of active propagation within the dendrite, voltage-gated sodium channels were identified 
throughout the length of GnRH neuron dendrites. Subsequent experiments found dramatic plasticity in GnRH neuron 
dendrite complexity and spine density over pubertal development, a time at which GnRH neurons become active to drive 
fertility. Taken together, these data reveal the importance of the GnRH neuron dendrite and provide new insights into the 
way in which the GnRH neuron can receive and process information critical to successful fertility.   
 

 
SYMPOSIUM 4 “The beat goes on”: Cardiovascular modeling and monitoring 
 

 
S4.1 Peter Hunter (Auckland): Linking morphology to function: the approach to systems physiology 
 

 
S4.2 MAKING SENSE OF THE CHAOS: MODEL-BASED CVS MONITORING AND DECISION SUPPORT 
IN CRITICAL CARE 
Shaw, GM1, Chase, JG2, Hann, CE2, Starfinger, C2, Desaive, T3, Kolh, P4, Lambermont, B4, Froissart, C2 and Kok, K2 
1) University of Otago Christchurch, Dept of Medicine; 2) University of Canterbury, Dept of Mechanical Engineering; 3) 
University of Liege, Liege Belgium; 4) Centrale Hospitialier Universitaire de Liege, Dept of Intensive Care Medicine 
 
Critical care patients require intensive monitoring and organ function support. Acute cardiovascular and circulatory 
diseases and dysfunction are extremely common. However, cardiac disease states are highly patient-specific and every 
patient has a unique expression of the disease or underlying dysfunction. Clinical staff must therefore consider many 
combinations of different disease scenarios based on frequently conflicting or confusing measured data on a patient’s 
condition. Successful diagnosis and treatment thus often relies on the experience and intuition of clinical staff, increasing 
the likelihood for sub-optimal therapy selection. 
A physiologically relevant, yet parsimonious cardiovascular system (CVS) model that uniquely represents the patient and 
underlying dysfunction or disease is used in combination with standard clinical data to create patient-specific models. 
This approach thus transforms a series of often confusing sensor data and numbers into a physiological picture by 
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identifying patient-specific physiological parameters in the model. This physiological picture better matches the 
understanding and mental models of clinical staff permitting more accurate and rapid diagnosis. Using the patient 
specific model to predict the outcome of a given therapy or drug intervention enables treatment to be further optimized to 
the specific case. 
This CVS model is validated on data from porcine experiments of pulmonary embolism (PE), positive end-expiratory 
pressure (PEEP) titrations in mechanical ventilation (MV) at different volemic levels, and 2 different studies of induced 
endotoxic (septic) shock. They are also validated on 3 adrenaline dosing data sets obtained from published studies in 
humans. Thus, the model is validated against major acute CVS dysfunctions with high mortality (septic shock and PE), 
the most common mechanical intervention affecting circulation (MV and PEEP) and the most common circulatory drug 
therapy (adrenaline or similar inotropes). Overall, these studies thus show how the model and realistic clinical 
measurements may be used to provide a clear clinical picture in real-time. 
Thus, this research shows how, using computation and dynamic models of the fundamental CVS physiology, diverse and 
often confusing clinical data can be transformed into a patient-specific physiological picture - a model-based therapeutic. 
 

 
S4.3 TREND ANALYSIS FOR INTRA-OPERATIVE DIAGNOSTICS 
Michael Harrison 
Department of Anaesthesiology, Faculty of Medical and Health Sciences, University of Auckland 
 
The majority of anaesthesia related mishaps are due to human error so, by reducing the cognitive load on the 
anaesthetist, more intelligent monitors may improve the overall safety of the patient. 
The modern anaesthetic monitor displays digital data, waveforms and trends of raw data. Trend analysis is rare in 
anaesthesia but the EEG has been processed to produce an ‘awareness’ index and use of a surgical stress index (for 
adequacy of analgesia) has recently been published. 
The ‘added value’ is that these algorithms convert complex waveforms and numbers into easily understood clinical 
information. 
A major problem is removal of artefacts; a bad signal contributing to a wrong diagnosis is worse than no alert at all.  
A variety of techniques such as  combination of fuzzy logic (fuzzy courses), neural nets (orthogonal search-based rule 
extraction), rules of evidence (belief and plausibility) and statistic based alarms (normalisation and Principal Component 
Analysis) have been used to diagnose hypovolaemia1, falls in cardiac output, and malignant hyperpyrexia2. 
What we want is diagnostic information to direct treatment…..the earlier the better.   
(1) Harrison et al. Euroanaesthesia 2007, p21 3AP4-1, Munich, Germany. 
(2) Lowe A, Harrison MJ. Anaesthesia and Intensive Care, 1999;27:41-44 
 

 
S4.4 MONITORING IN THE OPERATING THEATRE II: THE PRESENT, THE PAST AND THE FUTURE... 
Ross Kennedy 
Department of Anaesthesia, Christchurch Hospital & University of Otago, Christchurch 
 
Anaesthesia is traditionally described in terms of a “triad”:  lack of recall; lack of movement; and sympathetic stability (as 
a surrogate for lack of pain). However the conduct of anaesthesia is better considered as a dynamic process, with the 
patient progressing from being awake preoperatively, through the state of anaesthesia and on to the recovery phase. 
The recovery phase has its own triad of requirements: rapid return of consciousness; minimal pain; and minimal other 
side effects. To add to this complexity, the anaesthetic needs of the patient change rapidly at different phases of an 
operation as the degree of surgical insult varies. 
Traditional monitoring in anaesthesia has focused on providing a static, albeit increasingly detailed, picture of the 
“current” state.  The ability of the anaesthetist to control the anaesthetic state in an individual patient may be improved by 
providing time based information. These “vectors” can be based on historical information and therefore describe the path 
followed to reach the current position. Simple “trend” displays and tools are one way of illustrating these paths and may 
improve the rapid recognition of changes. 
A complementary approach is to consider projections of drug levels into the future. These are based on the dosing 
history and the current rate of delivery of each drug combined with population data. This information can be either 
displayed to help the anaesthetist maintain the current “state” and move smoothly from one state to the next as the 
needs and demands of the case change, or incorporated in devices that directly control drug levels and concentrations.  
Taken together these two approaches provide a framework for mapping the progress of the patient through “anaesthesia 
space” and tools for optimizing the route taken. 
 

 
SYMPOSIUM 5 “Message in a test tube”: Biomarkers giving new insight into disease 
 

 
S5.1 Mark Richards (Christchurch): Biomarkers in cardiovascular disease 
 

 
S5.2 Michael Sullivan (Christchurch): Biomarkers in cancer: technology for discovery and the rigor required for clinical 

validation 
 

 
S5.3 BIOMARKERS IN SEPSIS 
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Jamie Sleigh1 and Ray Cursons2 
1Department of Anaesthesia and Intensive Care, Waikato Clinical School, University of Auckland, Hamilton, New 
Zealand, 2Department of Biological Sciences, Waikato University, Hamilton, New Zealand 
 
Even with the modern medical interventions of antibiotics, organ support, and surgery; sepsis continues to be a very 
common cause of death.  Part of the problem is that the clinical manifestations of sepsis are subtle and protean – often 
delaying the diagnosis, until past the point where irreversible pathological processes have been initiated.  Hence there 
has recently been intense research interest in biomarkers of various aspects of the septic process – in particular the 
application of modern methods of molecular biology to this clinical problem.  These methods can be broadly separated 
into: (1) the more sensitive and quicker detection of the presence of the invading micro-organism(s), and their sensitivity 
to antibiotics(2) earlier detection – and quantification of the pattern – of the body’s response to infection, (3) 
discrimination between inflammation and the immune response in the later phases of the septic response, and (4) 
screening to detect the genetic subsets of the population who are at risk for fulminant life-threatening sepsis.  Most of the 
techniques have centred around the use of polymerase chain reaction, and gene chip methods – and the theoretical 
issues and practical possibilities of these will be discussed.       
 

 
S5.4 BREATH ANALYSIS FOR BIOMARKERS OF DISEASE 
Michael J. Epton 
Department of Medicine, University of Otago, Christchurch School of Medicine; Respiratory Physician, Christchurch 
Hospital 
 
Despite thousands of years of interest in the relationship between breath characteristics and disease, very few breath 
tests are actually in routine clinical use. Possible reasons for this include inadequate sensitivity of previous measurement 
techniques to detect substances present in breath in very low concentrations; poor understanding of the contribution of 
airway physiology to alteration of breath concentration of exhaled substances, and inadequate validation of 
measurement techniques in large, well-characterised patient populations. New measurement technologies allow 
improved detection and quantification of compounds of interest in breath. Using these technologies, collaborative groups 
of doctors, scientists and industry are now bringing a number of new breath tests closer to the bedside. This talk will 
explore the strengths and weaknesses of some of the breath analysis methods used, and describe a number of 
examples where breath testing is now close to being used to detect lung infection, airway inflammation, and metabolic 
disturbance. 
 

 
SYMPOSIUM 6 “Size does matter”: Regulation of skeletal muscle during development and disease 
 

 
S6.1 SIZE DOES MATTER – REGULATION OF SKELETAL MUSCLE MASS IN CANCER CACHEXIA 
M. J. Tisdale  
Nutritional Biomedicine, School of Life and Health Sciences, Aston University, Birmingham, UK 
 
About 50% of all cancer patients experience a wasting syndrome called cachexia, in which there is progressive atrophy 
of both adipose tissue and skeletal muscle, while visceral proteins are preserved.  Loss of skeletal muscle can reach 
75%, resulting in weakness (asthenia), immobility and eventually death through erosion of respiratory muscles.  We have 
identified a tumour-produced sulphated glycoprotein called proteolysis-inducing factor (PIF) in both mice and humans 
with cachexia, which causes muscle atrophy through a depression of protein synthesis and an increase in protein 
degradation.  Both processes are activated by PIF through autophosphorylation of the double strand RNA-dependent 
protein kinase (PKR).  This leads to phosphorylation of eukaryotic initiation factor 2 (eIF2) on the α-subunit resulting in 
inhibition of translation initiation by blocking the action of the guanine nucleotide exchange factor eIF2B, thus reducing 
global protein synthesis.  Activation of PKR by PIF also induces protein degradation in skeletal muscle through activation 
of the transcription factor, nuclear factor κB (NF-κB), resulting in increased expression of proteasome subunits and the 
ubiquitin ligase MuRF1.  Increased phosphorylation of PKR and eIF2α is seen in skeletal muscle of both mice and 
humans with cachexia, while treatment of animals bearing a cachexia-inducing tumour with a PKR inhibitor attenuated 
the loss of muscle mass by preventing the depression of protein synthesis and increase in degradation.  Other inhibitors 
of NF-κB activation such as the polyunsaturated fatty acid, eicosapentaenoic acid (EPA), also attenuate the increased 
protein degradation induced by PIF, but since they have no effect on phosphorylation of eIF2α they have no effect on 
protein synthesis.  EPA has been shown to be effective in preserving lean body mass in cachectic cancer patients.  
These results suggest that identification of signalling pathways involved in muscle atrophy will lead to new treatments for 
cancer cachexia. 
 

 
S6.2 NUTRITION BEFORE BIRTH INFLUENCES LIFESTYLE CHOICES AND MUSCLE STRUCTURE 
AND FUNCTION DURING LATER LIFE  
Bernhard Breier1, Jennifer Miles 2, Nichola Thompson3, Michael Davison4, Korinna Huber5 
1Institute of Food, Nutrition and Human Health, Massey University - Albany Campus, Auckland, New Zealand, 2Liggins 
Institute, 3Departments of Surgery and 4Psychology, University of Auckland, New Zealand, 5School of Veterinary 
Medicine, Hannover, Germany. 
 
Maternal nutrition during pregnancy has a significant influence on metabolism and long-term health outcomes in 
offspring. We have previously reported on distinct prenatal and postnatal pathways to obesity, identifying different 
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metabolic outcomes with different effects on insulin sensitivity and distinct underlying mechanisms involving insulin 
receptor signalling pathways. In addition to the metabolic consequences, we have shown that prenatal nutrition has a 
lasting effect on choice behaviour. Employing operant technology for measuring choice between wheel running and lever 
pressing for food in rats, we observed that offspring of dams undernourished during pregnancy demonstrate consistently 
higher preference for running over eating compared to controls. Importantly, provision of moderate daily exercise 
prevented obesity. Furthermore, offspring of mothers who were undernourished during pregnancy had more Type I fibres 
in soleus muscle and decreased fibre size in both soleus and gastrocnemius muscles in comparison to control rats. 
Investigating responses to moderate daily exercise using biochemical markers of metabolic flexibility showed that 
offspring of undernourished dams had a higher capacity for oxidative metabolism and could easily shift their energy 
metabolism from storage to usage. Exercise activated distinct pathways of energy utilisation. Thus, despite a 
predisposition to develop obesity under sedentary conditions, obesity was prevented in offspring of undernourished 
mothers when exercise was available. Our research highlights the importance of tailored lifestyle changes for obesity 
prevention that activate distinct pathways of metabolic flexibility. 
 

 
S6.3 MUSCLE HYPERTROPHY AND IGF-1 ISOFORMS: IS BIG BETTER? 
T. Shavlakadze1, R. Chai1, G. Pinniger1, N. Winn2, N. Rosenthal2, M.D. Grounds1 
1The University of Western Australia, 6009, Western Australia. 2Mouse Biology Unit, EMBL Monterotondo Outstation, via 
Ramarini 32, 00016, Monterotondo, Rome, Italy 
 
Insulin like growth factor-1 (IGF-1) plays a central role in muscle hypertrophy and muscle wasting. IGF-1 exists as 
different isoforms due to different exon splicing. IGF-1 isoforms that initiate from exon 1 are termed Class 1 (C1) 
isoforms, while isoforms that initiate from exon 2 are termed Class 2 (C2) isoforms. It has been proposed that different 
IGF-1 isoforms have different biological effects and may act through different signalling pathways. Previous studies show 
that over-expression of the Class1 IGF-1 Ea (IGF-1:C1) causes skeletal muscle hypertrophy, slows down myofibre 
atrophy following denervation and delays onset of necrosis in dystrophic mdx skeletal muscles. Novel strains of non-
dystrophic (normal) and mdx transgenic mice that over-express the Class2 IGF-1 Ea (IGF-1:C2) isoform show that 
muscle hypertrophy is more consistently pronounced with IGF-1:C2 compared to IGF-1:C1. Although non-dystrophic 
IGF-1:C2 mice have hypertrophic muscles, their muscle weights remain constant between 3 and 12 months.  In contrast, 
muscle weights of the mdx/IGF-1:C2 mice continue to increase and diverge from the non-transgenic mdx mice up to 12 
months of age. Despite the increased muscle mass, IGF-1:C2 does not increase the specific force of the non-dystrophic 
or mdx muscles and does not reduce myofibre necrosis in sedentary and treadmill exercised mdx mice. In adult (non-
dystrophic and mdx) muscles IGF-1:C2 over-expression does not coincide with up-regulation of the classical 
Akt/mTOR/p70S6K or MAPK signalling. However, striking activation of AKT signalling is seen in growing muscles of 
young 3 weeks old IGF-1:C2 mice. This study compares signalling activated by the C1 and C2 IGF-1 Ea isoforms and 
emphasizes the impact of muscle growth on such signalling; it also critically evaluates medically relevant scenarios 
where IGF-1 induced muscle hypertrophy might be beneficial. 
 

 
S6.4 A NOVEL SPLICE-VARIANT OF MYOSTATIN PROMOTES MYOGENESIS AND PROTECTS 
AGAINST CACHEXIA 
F. Jeanplong, S. Falconer, J. Oldham, T. Gray, M. Thomas, K. Matthews, C.D. McMahon 
Growth Physiology Group, Agresearch Ltd., Hamilton, New Zealand  
 
We have discovered a novel splice-variant of myostatin (MSV) in skeletal muscle. MSV arises from cryptic splice sites in 
exon 3 of the myostatin gene to produce a 321 amino acid protein with unique C-terminus, of which the terminal 47 
amino acids are proteolytically cleaved to yield a mature peptide. A recombinant protein to MSV stimulated the 
proliferation of cultured myoblasts and out-competed inhibition of proliferation by myostatin. Given that over-expression 
of myostatin results in cachexia, we hypothesized that MSV may act as a natural antagonist of myostatin and counter 
cancer cachexia. Male rats (3 months) were inoculated with the AH130 tumour and were injected s.c. twice daily with 
sterile saline (controls, n=7), or mature MSV at a dose of 1 µg/g body mass (n=7). At day 6 rats were killed and seven 
hind limb muscles were excised and weighed. The overall wasting of skeletal muscle induced by cancer was reduced by 
20% (P<0.05) in MSV-treated rats compared with controls. These data show that mature MSV antagonises myostatin 
and reduces the severity of muscle wasting in cancer cachexia. 
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ABSTRACTS – CONCURRENT SESSIONS 
 
 
 
CONCURRENT SESSION 1A (PSNZ) – Hubbard Prize and Triennial Medal 
 
 
1A.1 RENAL SYMPATHETIC NERVE ACTIVITY IN THE PRETERM FETUS 
Booth LC, Malpas SC, Barrett CJ, Guild SJ, Gunn AJ, Bennet L. 
Department of Physiology, University of Auckland 
 
It is common for preterm babies to develop low blood pressure (BP), especially in the first few days of life. Current 
treatments aimed at improving BP and organ blood flow do not show consistent results in this high risk group of babies. 
In adults the sympathetic nervous system is a key mechanism controlling hemodynamic adaptation to day-to-day events 
and mediating defence to many pathological stimuli. There is surprisingly limited information on its functional control in 
the preterm fetus and newborn.  
In preterm fetal sheep we developed a telemetry-based technique to directly record sympathetic nerve activity (SNA) in 
utero without the confounding effects of anaesthesia or paralysis. Under basal conditions the bursts of SNA were co-
ordinated with the cardiac cycle, indicative of integrated central control. However, mean renal SNA was not significantly 
affected by changes in blood pressures. With apparently ‘incomplete’ control of SNA at this gestational age we then 
investigated the role of renal SNA in controlling blood flow in a relatively common pathological challenge facing the 
preterm; severe hypoxia. During severe hypoxia there was a significant increase in renal SNA, coupled with a sharp 
decrease in renal blood flow. These studies suggest that at this early stage of gestation SNA is robustly activated by life 
threatening stimuli but is not essential for defence against moderate hydrostatic challenges, in marked contrast to the 
tight baroreflex control of RSNA in both the term fetus and the adult.  
Studies described were approved by the University of Auckland Animal Ethics Committee and supported by the HRC. 
 

 
1A.2 CHANGES IN CEREBRAL VASOACTIVE FACTORS DURING ACUTE ALTERATIONS IN 
ARTERIAL BLOOD GASES IN HUMANS  
Karen Peebles1, Mark Richards2, Leo Celi3, Ken McGrattan3, Carissa Murrell1 and Philip Ainslie1 
1Department of Physiology, University of Otago, Dunedin, 2Christchurch Cardioendocrine Research Group, Department 
of Medicine, University of Otago, Christchurch,  3Department of Medicine, University of Otago, Dunedin. 
 
Cerebral blood flow (CBF) is highly dependent on changes in arterial CO2 and to a lesser extent arterial O2 although the 
mechanism/s underlying these changes is unclear. Evidence from animals studies suggest that the vasodilator nitric 
oxide (NO) may play a role in gas-induced changes in CBF.  There is also indirect evidence that other vasoactive factors 
including noradrenaline, endothelin, adrenomedullin and C-natriuretic peptide (CNP) may contribute.  To investigate the 
role of the aforementioned vasoactive factors on gas-induced changes in CBF we measured CBF in 12 healthy 
volunteers at rest and during hypercapnia (4, 8% CO2), hypocapnia (voluntary hyperventilation) and hypoxia (12, 10% 
O2).  At each level, blood was simultaneously sampled from internal jugular vein(v) and radial artery(a) which enabled us 
to directly quantify, for the first time, the exchange of vasoactive factors across the human brain. With the exception of 
CNP and NO there was no cerebral uptake or release of any of the aforementioned vasoactive factors during arterial 
blood gas changes. Hypercapnia, but not hypocapnia, increased CBF and caused a net cerebral release in nitrite (an 
index of NO), reflected by an increase in the v-a difference for nitrite [57±18 µmol/L (4% CO2) and 150±36 µmol/L (8% 
CO2); both P<0.05]. There was also release in cerebral CNP during changes in CO2 (hypercapnia vs. hypocapnia; 
P<0.05). During hypoxia, there was a net cerebral uptake in nitrite which was reflected in a decreased v-a difference for 
nitrite [-96±14 µmol/L (10% O2; P<0.05)].  These changes suggest that there is a differential exchange of NO across the 
brain during hypercapnia and hypoxia and that CNP may play a complimentary role in CO2-induced CBF changes. 
 

 
1A.3 PSNZ TRIENNIAL MEDAL 
 

 
 
CONCURRENT SESSION 1B (NZSE) –Raylab Prize Session (1) 
 
 
1B.1 EXPRESSION OF INTERLEUKIN-18 SIGNALLING COMPONENTS IN AREAS OF THE RODENT 
BRAIN INVOLVED IN ENERGY METABOLISM 
C S Booker 1,2, I C Kokay 1, D R Grattan 1 

1. Centre for Neuroendocrinology, Department of Anatomy & Structural Biology, University of Otago; 2. Edgar National 
Centre for Diabetes Research, Department of Medical and Surgical Sciences, University of Otago 
 
Interleukin-18 (IL-18) has been recently demonstrated to have a profound effect on appetite and energy homeostasis, 
with knockout animals developing severe obesity through excessive food intake. Intracerebroventricular injections of IL-
18 were also shown to have anorectic effects in both IL-18 knockout and wild type animals, suggesting this effect is 
mediated by central mechanisms. Previous studies have shown IL-18 receptor (IL-18R) mRNA expression in whole 
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hypothalamus dissections, but the specific distribution of IL-18R is not known. We hypothesized that IL-18R would be 
expressed in regions of the hypothalamus involved in appetite and body weight regulation. In this study, brains of adult 
male Sprague-Dawley rats were dissected and frozen. Brains were cut in 300 µm sections and micropunches of 
hypothalamic nuclei made using modified hypodermic needles. Following reverse transcription, PCR amplification was 
performed using approximately equivalent amounts of total RNA from microdissected hypothalamic nuclei with primers 
designed to detect components of the IL-18 signalling system. Expression of mRNA for subunits of IL-18R, as well as IL-
18 and IL-18 binding protein expression, were observed in the arcuate, ventromedial hypothalamic, and paraventricular 
hypothalamic nuclei. Receptor expression appeared higher in ventromedial and arcuate hypothalamic nuclei, areas 
known to be involved in energy metabolism and glucose regulation. These results support the hypothesis that IL-18 plays 
a role in central regulation of energy metabolism through actions in the hypothalamus. 
 

 
1B.2 FUNCTIONAL STUDIES OF MRAP, AN ACCESSORY PROTEIN FOR THE HUMAN 
MELANOCORTIN 2 RECEPTOR 
Emma I Kay, Kathleen G Mountjoy  
Department of Physiology, Faculty of Medical and Health Sciences, University of Auckland 
 
Melanocortin receptor accessory protein (MRAP) is fundamental for the functional expression of the human melanocortin 
2 receptor (hMC2R), one of a family of five Gαs coupled melanocortin receptors (MCRs) with diverse physiological 
functions. Human MRAP (hMRAP) is a single transmembrane domain protein which forms a complex with the hMC2R, 
promoting receptor trafficking to the plasma membrane of adrenal cells where the receptor can bind and be activated by 
its ligand, adrenocorticotrophin (ACTH). MRAP is a gene mutated in familial glucocorticoid deficiency (FGD), a rare 
autosomal recessive disorder of unresponsiveness to ACTH. Historically, functional expression of the MC2R has been 
impossible to achieve in heterologous cell lines which lack endogenous MCRs. We and others have shown that co-
expression of hMRAP with the MC2R in HEK293 cells followed by ACTH stimulation results in activation of adenylyl 
cyclase, indicating functional expression of the hMC2R in these cells. The exact mechanism by which MRAP and the 
MC2R interact in HEK293 cells is not well understood. We have performed confocal microscopy studies to examine 
interactions between hMRAP-FLAG and hMC2R-eGFP in transfected HEK293 cells, with and without ACTH. In the 
absence of hMRAP-FLAG, hMC2R-eGFP expression is predominantly intracellular. In the absence of hMC2R-eGFP, 
hMRAP-FLAG is expressed in the plasma membrane and cytoplasm. When hMRAP-FLAG and hMC2R-eGFP are co-
expressed in HEK293 cells, these proteins are expressed in close proximity to each other in the cytoplasm and in the 
plasma membrane. ACTH stimulation results in internalisation of hMC2R-eGFP and hMRAP-FLAG when these proteins 
are co-expressed in HEK293 cells. The interaction between the hMC2R and hMRAP is clearly a dynamic process in 
these cells. Further studies will utilise live cell imaging techniques to examine hMC2R/hMRAP interactions in real time in 
different cell types. 
 

 
1B.3 OESTROGEN DEPENDENCY OF LEPTIN-INDUCED STAT3 AND STAT5 SIGNALLING IN THE 
HYPOTHALAMIC ARCUATE NUCLEUS 
A.C.Mulligan, G.M. Anderson 
Centre for Neuroendocrinology, University of Otago, Dunedin, New Zealand 
 
Leptin acts in the arcuate nucleus (ARC) to regulate body weight. It is generally thought to act through the 
phosphorylation of STAT3, but the leptin receptor has docking sites for both STAT3 and STAT5, and leptin has recently 
been shown to act through both of these pathways in the hypothalamus (1, 2).  Hypothalamic leptin receptor positive 
neurons also co-express the alpha-oestrogen receptor, and gonadectomy markedly affects appetite and hence body 
weight (3). However little is known about crosstalk between leptin and oestrogen signalling. To examine whether chronic 
oestrogen exposure increased hypothalamic signalling responses to leptin, adult female mice were chronically 
ovariectomised and half were treated with constant release low dose subcutaneous oestradiol implants. A week later 
mice were fasted overnight to decrease endogenous leptin and then either administered a single acute i.p injection of 
leptin (1 mg/kg) or vehicle (PBS) 60 minutes prior to perfusion, such that the groups were oestrogen only, oestrogen + 
leptin, leptin only, or neither hormone (n=5-7). Immunohistochemistry was carried out on coronal brain sections to 
determine the number of phosphorylated STAT3 (pSTAT3) and pSTAT5 immunoreactive cells in the ARC. Leptin caused 
a marked induction of both pSTAT3 and pSTAT5 (p<0.001), and oestrogen significantly enhanced the level of pSTAT3 
induction (p<0.05). Oestrogen itself also caused an increase in the number of immunoreactive pSTAT5 cells in non-leptin 
treated mice (p<0.05); however this effect was not significant for pSTAT3 (p=0.1). To determine if leptin activates the 
STAT5a or STAT5 b isoform, we looked at the number of leptin-induced pSTAT5 immunoreactive cells in 
ovariectomised, oestrogen treated STAT5b knockout mice. No pSTAT5 staining was visible in either vehicle or leptin-
treated animals, indicating that leptin acts through the STAT5b pathway to exert its effects in the ARC. Future 
experiments will characterise whether oestrogen interacts directly with leptin’s intracellular signalling pathways or acts by 
up-regulating oestrogen receptors in the ARC.  
(1) Gong et al., 2007 Journal of Biological Chemistry: 282, 31019-31027; (2) Mutze et al., 2007 Neuroscience letters: 
417, 286-291; (3) Bennett et al., 1998 Neuroendocrinology: 67, 29-36  
Funded by the Health Research Council of NZ 
 

 
1B.4 LEVELS OF RFAMIDE-RELATED PEPTIDE (RFRP) MRNA IN RAT HYPOTHALAMUS ARE 
AFFECTED BY AGE AND SEX, BUT NOT TREATMENT WITH SEX STEROIDS. 
M. Z. Rizwan and G. M. Anderson 
Centre for Neuroendocrinology, University of Otago, Dunedin, New Zealand 
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RFRP-3 inhibits GnRH function in mammals. It has been reported that these neurons express α-estradiol receptors and 
respond to estradiol with increased immediate early gene expression (Kriegsfeld et al. 2006, PNAS 103) and that RFRP-
3 inhibits the pre-ovulatory GnRH/LH surge (Anderson and Rizwan 2007, 37th Ann Mtng Soc Neurosc). Evidence of 
estrogen effects on levels of RFRP-3 or RFRP-1 (a closely-related peptide made by the same gene) has not yet been 
reported. We investigated the change in expression of RFRP mRNA in the hypothalamus of pre-pubertal, diestrus, 
proestrus, ovariectomized (OVX) and OVX-estrogen treated females and adult males (n=6 per group). Estrogen 
treatments consisted of chronic implants containing 20 or 200 µg/mL 17β-estradiol. The former dose provides a negative 
feedback to the GnRH system while the latter dose creates a positive feedback and induces a proestrus-like surge of 
GnRH and LH. Whole hypothalamus, pituitary gland and serum blood was collected from these animals. RFRP gene 
expression was quantified using real time RT-PCR. As expected serum LH levels in proestrus and ovariectomized rats 
given 200 µg/mL estradiol were significantly (p<0.001) higher than all other groups, and ovariectomized rats without 
estradiol treatments had intermediate LH levels. Using diestrus as a control, we found that RFRP gene expression was 
significantly (p<0.05) down-regulated in pre-pubertal females, whereas it was significantly (p<0.05) up-regulated in adult 
males. No difference in RFRP gene expression was observed in response to either dose of estradiol. In the pituitary 
gland, no RFRP mRNA was detectable. These results show that RFRP mRNA levels are lowered prior to puberty; 
contrary to what might be predicted for an inhibitory neuropeptide. RFRP mRNA levels do not appear to change in 
response to sex-steroid stimulation, such as during the pre-ovulatory GnRH/LH surge. The absence of RFRP-3 gene 
expression in the pituitary gland suggests that RFRP-1 and -3 are not produced in the pituitary gland and therefore do 
not exert local effects at this level. 
 

 
1B.5 EFFECT OF PREGNANCY-LIKE CHANGES IN ESTRADIOL AND PROGESTERONE LEVELS ON 
THE NEUROENDOCRINE REGULATION OF PROLACTIN SECRETION 
Sapsford, T.J., Anderson, G.M., Grattan, D.R. 
Centre for Neuroendocrinology and Department of Anatomy and Structural Biology, University of Otago School of 
Medical Sciences, Dunedin, New Zealand. 
 
Prolactin secretion from the pituitary is inhibited by dopamine produced by the tuberoinfundibular dopaminergic (TIDA) 
neurons of the arcuate nucleus of the hypothalamus. Prolactin directly stimulates dopamine release from the TIDA 
neurons by binding extracellular prolactin receptors and activating the janus kinase 2/signal transducer and activator of 
transcription 5b (JAK2/STAT5b) pathway. This negative feedback loop tightly regulates prolactin release for the majority 
of pregnancy in the rat, except for an extended PRL surge over the last day of gestation. This prolactin surge arises from 
the inability of prolactin to increase dopamine release from the TIDA neurons at this time. This could be caused by an 
upregulation of mRNA levels coding for the suppressors of cytokine signalling (SOCS) protein family. SOCS are direct 
inhibitors of JAK2/STAT5b signalling and recent evidence suggests that SOCS mRNA levels may be upregulated by 
estradiol following the decline in progesterone secretion at luteolysis. The current study hypothesised that pregnancy-like 
exposure to estradiol and progesterone in the ovariectomised rat, followed by progesterone withdrawal, was capable of 
inducing the alteration to prolactin secretion witnessed at the end of pregnancy. SOCS1 and 3 mRNA levels were 
measured in the arcuate nucleus by real time PCR and TIDA neuronal activity was estimated by analysing dopamine and 
DOPAC levels in the median eminence, before and after progesterone withdrawal, respectively. The results provide 
evidence that combined exposure to estradiol and progesterone is capable of upregulating SOCS1 and 3 mRNA levels in 
the arcuate nucleus, and each was further upregulated following progesterone withdrawal. Further, acute prolactin 
treatment increased dopamine release from the TIDA neurons while progesterone was present, but this response was 
absent following progesterone withdrawal. However, unlike the end of pregnancy, endogenous prolactin levels were 
chronically elevated in response to ovarian steroid hormone treatment, although prolactin secretion was further increased 
following progesterone withdrawal. The data provide evidence that estradiol and progesterone may regulate 
JAK2/STAT5b signalling in the TIDA neurons through a mechanism involving SOCS, but additional factors are required 
to fully replicate the neurobiological changes influencing prolactin release at the end of pregnancy. 
 

 
1B.6 SONIC HEDGEHOG HAS AN INHIBITORY EFFECT ON THE GROWTH OF AXONS FROM 
GONADOTROPIN-RELEASING HORMONE NEURONS 
Chew Ling Tan and Christine L. Jasoni 
Centre of Neuroendocrinology, University of Otago, Dunedin, New Zealand 
 
Gonadotropin-releasing hormone (GnRH) neurons play a central role in mediating hormonal and environmental 
influences on reproduction in vertebrates. GnRH neurons in the hypothalamus project their axons to the median 
eminence (ME) during mid-gestational stages in the mouse. However, the specific molecular cues, which may be 
involved in the development of GnRH axons, remain unclear. During embryogenesis, sonic hedgehog (Shh) is a crucial 
morphogen involved in midline patterning and axon guidance. Since both GnRH neurons and Shh lie along the ventral 
midline, we hypothesized that Shh may act as a molecular cue regulating the outgrowth and/or guidance of GnRH axons. 
In vitro experiments were carried out to test this hypothesis by using embryonic basal forebrain explants which contain 
numerous GnRH neurons that extend axons from the explant. Each explant was placed in a three-dimensional collagen 
gel treated with and without diffusible Shh at different concentrations and incubated for 1, 2 or 3 days. After incubation, 
immunocytochemistry was performed to detect GnRH neurons in the explants and visualized using confocal laser 
scanning microscopy. The number of GnRH axons growing out of the explant was counted and the length of GnRH 
axons was measured from the edge of the explant. We found that the number of GnRH axons and GnRH axonal length 
were unaffected by low concentration Shh (0.7 µg/mL), but were decreased in the high concentration of Shh (2.5 µg/mL) 
suggesting an inhibitory effect on the growth of GnRH axons.  These results are consistent with previous reports showing 
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that Shh may inhibit or stimulate axon growth in a concentration-dependent manner.  Our results demonstrate that Shh 
may help GnRH axons to navigate toward the ME during development. 
Supported by Lottery Health and The Department of Anatomy & Structural Biology, University of Otago. 
 
 
 
CONCURRENT SESSION 1C (Immunet) – Inflammatory Disease 
 
 
1C.1 INFLAMMATORY MONOCYTES IN ACUTE INFLAMMATION – ARE THEY REALLY SO 
INFLAMMATORY? 
William-John Martin, Tommy Liu and Jacquie L. Harper 
Malaghan Institute of Medical Research, Wellington, New Zealand 
 
In many acute inflammatory diseases, monocyte infiltration is considered to be a key characteristic of the inflammatory 
profile. These recruited monocytes are often labelled as ‘inflammatory monocytes’ by nature of the fact that they are 
elicited in response to inflammatory stimuli, but are they really inflammatory at heart? 
To answer this question we have undertaken a study to profile the changing phenotype of infiltrating monocytes elicited 
by the gout-causing agent monosodium urate (MSU) crystals  in vivo.  Over the course of the acute phase of the 
inflammatory response these monocytes were found to differentiate down the macrophage lineage and were able to 
exhibit both proinflammatory and anti-inflammatory functional phenotypes in response to the changing environment. 
Therefore, contrary to other acute models where inflammatory monocytes are claimed to be dendritic cell precursors, the 
MSU crystal model of inflammation drives these monocytes towards a macrophage phenotype, with the capacity to 
trigger and/or shutdown inflammation as required. 
 
 
1C.2 BACTERIAL OUTER MEMBRANE VESICLES 
Jacqui Keenan 
Department of Surgery, University of Otago, Christchurch 
 
Gram-negative bacteria, which comprise a large proportion of the aerobic enteric flora, constitutively shed outer 
membrane vesicles (OMV) from their surface.  OMV provide a means by which non-adherent Gram-negative bacteria 
can interact with prokaryotic and eukaryotic cells in their environment.  The vesicles, which range from 50 to 300 nm in 
size, contain the surface identity of the donor bacterium.   
Outer membrane vesicles shed from the gastroduodenal pathogen Helicobacter pylori have measurable effects on 
epithelial cell responses.  We find that Helicobacter pylori OMV are rapidly internalised into cultured gastric epithelial 
cells, where they cause interleukin-8 release in the dose- and time-dependent manner, and interfere with proliferation.  
Our preliminary findings suggest that vesicle endocytosis can mediate a rearrangement of the cell cytoskeleton, which 
may disturb epithelial barrier function.  We have recently shown that OMV-mediated delivery of H. pylori VacA toxin to 
epithelial cells also has a direct effect on cellular events associated with carcinogenesis.   
We have evidence that depriving H. pylori of iron during growth alters outer membrane composition, abrogating many of 
these vesicle-mediated effects on epithelial cells.  This highlights how changing environmental conditions at sites of 
infection can affect OMV-mediated intercellular communication. 
 
 
1C.3 GENETICS OF INFLAMMATORY BOWEL DISEASE AND INTESTINAL PERMEABILITY  
Rebecca L. Roberts1, Jade E. Hollis-Moffatt2, Richard B. Gearry3&4, Murray L. Barclay3&4, Tony R. Merriman2 

1Departments of Pathology (Christchurch), 2Biochemistry (Dunedin), and 3Medicine (Christchurch), University of Otago; 
4Department of Gastroenterology, Christchurch Hospital, NEW ZEALAND. 
 
Inflammatory bowel disease (IBD) is a chronic, relapsing autoimmune disease that manifests as either Crohn’s disease 
(CD) or ulcerative colitis.  IBD is characterised by inflammation of the gastrointestinal tract, abdominal pain, intermittent 
diarrhoea and constipation, and a variety of extra-intestinal manifestations including skin rashes, inflammation of the eye, 
arthritis and osteoporosis.  It is now widely accepted that IBD is the product of a dysfunctional interaction between the 
intestinal immune system and commensal gut microbiota, triggered by one or more environmental factors in genetically 
susceptible individuals.  The integrity of the intestinal epithelium has been shown to be a crucial factor in determining 
predisposition to IBD, with many CD patients and their first degree relatives showing abnormal intestinal permeability.  
Mouse models of colitis and recent genetic association studies have identified a number of IBD risk genes that directly 
alter epithelial permeability.  In this presentation an overview of the genetics of intestinal permeability and its relevance to 
IBD pathogenesis will be given.  Special attention will be paid to candidate genes identified in association studies 
conducted on New Zealand IBD patients.  Identification and characterisation of the genes that alter intestinal permeability 
may provide valuable insights into this debilitating disease, which has exhibited an exponential rise in incidence over the 
last 50 years.  
 
 
1C.4 DEVELOPMENT OF A ‘LEAKY GUT’ MODEL IN HUMAN ATHLETES  
Cummins, R.,1 Agnew, M.,2  Carpenter, E. 2, Stelwagen, K.,2 Gill, N.,1 Milne, C.3  
1 Waikato Institute of Technology, 2AgResearch Ltd., Ruakura Research Centre, 3 Anglesea Clinic, Hamilton, N.Z. 
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Intestinal hyperpermeability (‘leaky gut’) has been postulated as a potential trigger for heat stress in endurance athletes. 
To assess the efficacy of interventions to counteract leaky gut, it is necessary to both induce and detect intestinal 
hyperpermeability. We aimed to determine whether a specific challenge of exercise, heat and NSAID ingestion could 
elicit intestinal hyperpermeability as measured by the lactulose to rhamnose excretory ratio (LRER). Recreational 
runners (3 males, 2 females; 29 ± 6y; VO2max 57 ± 7 mL.kg-1min-1) participated. Gut permeability was assessed by 
LRER, with 6h urine collection and analysis by GCMS(sim), on three occasions: twice under rest and once under 
challenge (70% VO2max treadmill run for 45min at 28°C and 50% relative humidity after ingestion of 2.4g Disprin in a 
split dose 12h apart). For comparison of LRER between conditions, 90% confidence limits (CL) were derived via the t-
statistic and were standardised for interpretation of magnitude. LRER showed little change in the second resting 
condition relative to the first (factor change 1.1; 90% CL 0.9 - 1.2). Relative to the mean of the resting conditions, the 
challenge conditions produced a very large increase in LRER (factor change 7.0; 90% CL 3.4 - 15). This 
exercise/heat/NSAID challenge is an effective way of inducing intestinal hyperpermeability that can be detected by the 
LRER. As such it provides a useful model by which to assess the efficacy of interventions to counteract leaky gut, and 
hence potentially to reduce the susceptibility of endurance athletes to heat stress.  Pilot data on one such intervention - 
the ingestion of bovine colostrum - will be presented.  
 
 
1C.5 DISTRIBUTION OF BIOMARKERS OF OXIDATION AND MACROPHAGE ACTIVATION IN HUMAN 
ATHEROSCLEROTIC PLAQUES 
S. P. Gieseg1, J. Roake2, R. Genet1, E. Flavall1, E. Crone1 
1) Free Radical Biochemistry Laboratory, School of Biological Sciences, University of Canterbury, New Zealand 2) 
Department of Surgery, Christchurch Hospital, Christchurch 
 
Macrophage activation and lipoprotein oxidation are key processes occurring within the artery wall during complex 
atherosclerotic plaque development. Identification of biomarkers of these events within plaque and blood will provide 
additional diagnostic tools for patient assessment. The inflammation marker neopterin may be an excellent tool for such 
analysis as it is highly elevated in the plasma of patients with cardiovascular disease or suffering an acute cardiac event. 
Neopterin is the oxidation product of 7,8-dihydroneopterin (7,8-DNP) which is secreted by γ-interferon stimulated human 
macrophages, the major cell type within plaques. Our laboratory has also shown that 7,8-DNP is a potent antioxidant 
inhibiting both lipoprotein oxidation and macrophage cell death. We report here on the location and concentration of 
neopterin within advanced atherosclerotic plaques along with a range of biomarkers for lipoprotein oxidation. Advanced 
atherosclerotic plaques were excised during carotid endarterectomy at Christchurch Hospital. The plaques were 
sectioned into 7-8 rings along the longitudinal axes and analysed by high performance liquid chromatography. Neopterin 
was found in micromolar concentrations suggesting that 7,8-DNP may significantly alter rates extracellular lipoprotein 
oxidation within the plaque. The neopterin concentrations were significantly higher within the pre- and post-bifurcation 
region while the lipid oxidation marker, TBARS tended to be lower in these regions. The data to date shows a wide range 
of plaque profiles reflecting the varying levels of calcification or the presence of thrombosis. This analysis shows that 
neopterin analysis could provide significant information on plaque development though further refinement in markers of 
oxidation are required. 
 
 
1C.6 INCREASED INTESTINAL PERMEABILITY DOES NOT PRECEDE MILD COLITIS IN THE IL10-/- 
MOUSE MODEL OF INFLAMMATORY BOWEL DISEASE 
Anna Lisa Lindstrom1, Eveliina Myllyluoma1&2, Glen Donaldson1&2, Michael Schultz2, A. Grant Butt1 
1Department of Physiology, Otago School of Medical Sciences, University of Otago, Dunedin; 2Department of Medical 
and Surgical Sciences, Dunedin School of Medicine, University of Otago, Dunedin, New Zealand 
 
Interleukin 10 knock-out (IL10-/-) mice are a recognized animal model for inflammatory bowel disease (IBD), a chronic 
disorder characterised by recurring episodes of intestinal inflammation. Increased intestinal permeability, which allows 
increased translocation of luminal bacterial antigens across the epithelial barrier and activation of intestinal immune cells, 
is a feature of IBD. However, whether increased permeability is a cause or consequence of inflammation remains 
unknown. We measured the apparent permeability (Papp) of proximal and distal colons of 6, 8, 10 and 12-week old male 
129 Sv/Ev IL10-/- and wildtype (WT) mice raised in specific pathogen-free conditions, by measuring transepithelial flux of 
fluorescein in the Ussing chamber. Transepithelial resistance (Rt) and short-circuit current (Isc) were also recorded and 
the tissues were scored (0-4) for histological inflammation. Significantly increased (p<0.05) histology scores were found 
in 8w and older IL10-/- mice compared to WT mice, but overall only mild inflammation was observed (max. score 1.4 and 
1.5 for proximal and distal colon, respectively). However, despite the evidence of inflammation, there was no significant 
difference in Papp of proximal colons of IL10-/- and WT mice. Furthermore, in IL10-/- animals the distal colon of 6 and 8w 
old mice actually had a lower (p<0.05) Papp than WT animals. Consistent with the Papp measurements, Rt was 
significantly (p<0.05) higher in the distal colon of 6 and 8w old IL10-/- mice compared to WT mice. Thus, despite mild but 
significant inflammation, increased permeability was not observed in IL10-/- mice of any age. This data suggests that an 
increase in intestinal permeability is not a prerequisite for the development of inflammation in this model of IBD. 
This work was support by Grants from the University of Otago, the Dean’s Fund University of Otago and the Department 
of Physiology, University of Otago. 
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1D.1 ACCURACY IMPROVEMENT IN AMBULATORY BLOOD PRESSURE MEASUREMENT USING A 
FINITE ELEMENT MODEL 
Lan1, H., Al-Jumaily1, A.M., Lowe2, A.  
1. Institute of Biomedical Engineering (IBTec), Auckland University of Technology (AUT), Auckland, New Zealand. 2. 
Pulsecor Limited, Auckland, New Zealand 
 
Hypertension is one of the most common ailments of mankind worldwide. Accurate blood pressure (BP) measurement is 
essential for the diagnosis and treatment of hypertension. Ambulatory blood pressure monitoring (ABPM) is an accurate 
detection method for patients’ BP. In non-invasive cuff based BP measurement, all of the readings are derived from the 
arm circumferential strain. Because both BP and muscle movements will change the arm circumference, the current 
ABPM devices require patients to interrupt their activities and remain stationary until the process has completed.  
Other than circumferential strain, BP and muscle movement signals also transfer to the arm surface through soft tissues 
as the skin stretches. Since the size, location and motion frequencies of these two signal sources are different from each 
other, the strain distributions due to BP and muscle motions are unique. In order to map the strain distributions on the 
arm surface, an anatomically accurate finite element (FE) model of the upper arm is established, which can achieve the 
following objectives: (1) simulating the BP waveform in the brachial artery (2) simulating the arm deformation during arm 
movement; (3) simulating the arm deformation under various external pressure. By distinguishing the strain distributions, 
the objected FE model will be utilized to improve the accuracy of BP measurement and eliminate the effects of arm 
movements in the ambulatory blood pressure measurement. 
 

 
1D.2 PATTERN RECOGNITION OF NON-INVASIVE BLOOD PRESSURE SIGNALS 
Xiaoqi Ma 1, Ashis Mookerjee 1, Hai Lan 1, Andrew Lowe 2 and Ahmed Al-Jumaily 1  
1 Institute of Biomedical Technologies, AUT University, Auckland; 2 Pulsecor Limited, Auckland 
 
Most automatic blood pressure measurement devices are based on the oscillometric blood pressure measurement 
technique.  In this method, oscillations in cuff pressure are measured as the blood pressure cuff is deflated from 
suprasystolic to subdiastolic levels.  Building on the conventional oscillometric technique, this research proposes to 
develop a neural network which will be used to automatically measure the patient’s blood pressure by studying the 
changes in the signals recorded at different cuff pressure levels.  Cuff pressure signals in 85 patients are recorded using 
a commercially available device.  The signals are filtered to remove noise and extracted to give individual beats.  
Different features are then extracted from individual beats which are analysed using a neural network.  The network 
classifies individual beats into one of three pressure categories: (1) suprasystolic, (2) between systolic and diastolic and 
(3) subdiastolic.  When three consecutive beats are classified in category 2, it indicates that systolic pressure has been 
crossed.  Similarly when three consecutive beats are classified in category 3, it indicates that diastolic pressure has been 
reached.  Automatic computer algorithms have been developed for (1) digitisation of the signals recorded by the blood 
pressure device, (2) extraction of the individual beats from the measured signals and (3) calculation of relevant features 
after a principle component study.  Different neural network topologies have been studied and a suitable topology has 
been selected.  Data for 15 patients has already been analysed using these algorithms.  Data collection for the remaining 
patients has been initiated.  Neural network training and validation will follow. 
 
 
1D.3 DETECTION OF THE PRESENCE OF ABDOMINAL AORTIC ANEURYSMS FROM BLOOD 
PRESSURE AND FLOW READINGS 
Ashis Mookerjee 1, Ahmed Al-Jumaily 1 and Andrew Lowe 2 

1 Institute of Biomedical Technologies, AUT University, Auckland; 2 Pulsecor Limited, Auckland 
 
Abdominal aortic aneurysms (AAAs) rupture in approximately 2-3% men aged over 65 years and this leads to death in 
almost 90% cases.  Blood pressure and flow in healthy aortas are compared to cases with AAAs in hope of developing 
techniques for the non-invasive identification of patients with vascular diseases.  Changes in the relationship between 
blood pressure and flow in the thoracic aorta (aortic impedance) are quantitatively compared using a validated fluid-
dynamic model of blood flow in arteries.  Relationships between the features of aortic impedance and (a) the severity, 
and (b) the location of AAAs are investigated.  The structural changes associated with AAAs are induced in healthy 
central arteries by replacing healthy segments with diseased sections.  AAA sections are characterised by increasing 
arterial lumen with reduced wall stiffness.  Changes in aortic impedance are studied by inducing AAAs of different 
severity.  AAAs are also induced at different distances from the heart to study the effect of varying their position.  
Preliminary results show that the different features of the aortic impedance undergo significant changes with the 
introduction of AAAs of different severities at different locations.  These results suggest that it is possible to detect AAAs 
from aortic impedance.  Aortic impedance may be estimated from recordings made using current non-invasive blood 
pressure measurement techniques, indicating that AAAs can be detected using suitably “tuned” non-invasive blood 
pressure monitors.  The results of this study need to be clinically validated as the assumed AAA profile and stiffness 
changes represent ideal cases which might not be completely realised in physiological systems. 
 

 
1D.4 CAN SLOW OSCILLATIONS IN CARDIOVASCULAR SIGNALS BE USED AS AN EARLY 
WARNING SIGN OF HAEMORRHAGE DURING SURGERY? 
Sarah-Jane Guild1, Alexander J Anderson1, Michael  J Harrison2 
1Department of Physiology, University of Auckland, 2Department of Anaesthesiology, University of Auckland. 
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Low frequency oscillations in cardiovascular variables, such as arterial pressure, are often thought to reflect activity of 
the autonomic nervous system. Animal experiments have shown that the strength of low frequency oscillations in arterial 
pressure increases significantly during haemorrhage. This may reflect activation of the compensatory mechanisms that 
are working to maintain arterial pressure despite a loss of volume (i.e. development of hypovolaemia). The aim of this 
study was to investigate if the strength of these low frequency oscillations in blood pressure and pulse-oximetry data 
could be used as an early indication that a hypovolaemic event is occurring.  
With local ethics committee approval and patient consent, data were collected during surgery and annotated with 
incidents of suspected hypovolaemia. These data were then imported into Matlab, a powerful program designed for the 
analysis of waveform and signal data. Spectral analysis was used to determine the frequency components of arterial 
pressure and pulseoximetry data and their relative strengths. Baseline strengths were recorded and these values were 
compared to the relative and absolute strengths of similar frequencies before, during and after hypovolaemic events. No 
clear link was found between hypovolaemia and low frequency oscillations except in the most extreme circumstances. 
Even in these cases the increasing strength of the oscillations came too late to allow their presence to be useful as an 
early warning sign of the hemorrhage. 
 
 
1D.5 INTRA-OPERATIVE HYPOTENSION DEFINED: WORK IN PROGRESS 
Michael Harrison1, Stephen Lo2 
1Department of Anaesthesiology, Faculty of Medical and Health Sciences, University of Auckland, 2 Department of 
Anaesthesia and Perioperative Medicine, Auckland City Hospital  
 
The purpose of this study is to look at how anaesthetists define intra-operative hypotension; there is currently no widely 
accepted definition.1 We believe the definition of intra-operative hypotension depends on patient specific factors rather 
than an absolute value. 
This is work-in-progress and we wish to enable a discussion on our methodology.   
A clinical scenario of post-induction hypotension was described in patients with a wide range of co-morbidities.  This was 
distributed to anaesthetists in our department and they were asked to pick the four co-morbidities from the list that would 
make them respond to the hypotension with most urgency. 
As a second step, we plan to design a second survey containing a series of clinical scenarios surrounding patients with 
these four co-morbidities.  Respondents will be asked to report the arterial blood pressure at which they would consider 
intervention necessary.  From this data we intend designing a model which simulates the mental map that anaesthetists 
use. 
1. Bijker JB, van Klei WA, Kappen TH, van Wolfswinkel L, Moons KGM, Kalkman CJ. Anesthesiology 2007; 107:213–20 
 
 
 
CONCURRENT SESSION 2A (PSNZ) – Bullivant Oral Prize 1 
 
 
2A.1 DIFFERENTIAL AND DYNAMIC EXPRESSION OF CATION CHLORIDE COTRANSPORTERS 
(KCC, NKCC, NCC) IN THE RAT LENS 
Irene Vorontsova1, Kaa-Sandra Chee3, Paul J. Donaldson2 
Department of Physiology1, Department of Optometry and Vision Science2, Department of Ophthalmology3, The 
University of Auckland, Auckland, NZ 
 
The regulation of fibre cell volume is vital for the maintenance lens transparency.  A model has been proposed for lens 
volume regulation which depends on a deeper zone of fibre cell ion influx that is connected to a surface zone of ion efflux 
by a network of gap junction channels (1).  Ion influx and efflux appears to be mediated by transport proteins from the 
Cation Chloride Cotransporter (CCC) family and inhibition of the CCC members by specific pharmacological reagents 
induces either peripheral cell swelling or deeper exracellular space dilations in the zones of ion efflux and influx 
respectively.  The inhibition of K+-dependent Cl- Cotransporters (KCC) with 10µM DIOA induced localised cell swelling in 
peripheral fibre cells in the efflux zone.  The rat lens expresses KCC1, 3 and 4 but not KCC2.  KCC1, -3, and -4 were 
cytoplasmically expressed lens cortex, but only KCC4 was found to extend into the lens core, and it appeared to be 
membranous (2).  The Sodium-Potassium Chloride Cotransporter (NKCC1), was found to be restricted to the cortex, and 
its inhibition with 2µM Bumetanide lead to peripheral cell shrinkage and deeper extracellular space dilations.  While the 
final member of the CCC family, the Sodium-Chloride Cotrasporter (NCC) was found to express all the way into the core, 
being cytoplasmic in the periphery, and membranous in the lens core.  However, blockade of NCC with 10µM 
Hydrochlorothiazide showed no distinctive damage in the outer cortex indicating that this transporter does not normally 
contribute to ion transport at least in the outer cortex.  These expression studies show that although all CCC’s present in 
the lens are expressed in the outer cortex, only NCC, and KCC4 appear to be present in the core by undergoing a 
differentiation-dependent insertion into the membrane.  In the cortex, the subcellular location of specific isoforms could 
be shifted from cytoplasmic to membranous localisation by alterations to extracellular osmolarity.  In response to 
hyposmotic challenge - KCC1 and 4 were inserted into the membrane, but KCC3 was not.  In preliminary experiments, 
the subcellular location of NKCC1 and NCC appears to be altered by an increase in osmolarity.  Although these results 
need to be confirmed, it appears that changes in extracellular osmolarity cause specific, dynamic changes to the 
subcellular distribution of the CCC isoforms expressed in the lens. 
1. Mathias RT, Kistler J, Donaldson PJ. The Lens Circulation. In press 2007. 
2. Chee KN et al. Investigative Ophthalmology & Visual Science. 2006;47:673-82. 
All of the studies described were approved by the University of Auckland Animal Ethics Committee.  
Supported by the Marsden Fund and the University of Auckland Research Committee. 
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2A.2 CYCLIC CHANGES IN EPITHELIAL NA+ TRANSPORT IN THE VAGINAL CUL-DE-SAC OF THE 
BRUSHTAIL POSSUM 
Alsop, T-A1, McLeod, B.J2, Butt, A.G1 
1Department of Physiology, University of Otago, Dunedin, 2AgResearch Invermay, New Zealand. 
 
The female marsupial reproductive tract consists of a urogenital sinus leading to two lateral vaginal canals that empty 
into a single cul-de-sac from which two uteri protrude.  In the brushtail possum, the cul-de-sac increases in size leading 
up to ovulation then regresses through the remainder of the cycle. Associated with the increase in size of the cul-de-sac 
is a proliferation of the epithelial layer and the secretion of a mucus-rich fluid. As the composition of this fluid is 
determined by the epithelial lining of the cul-de-sac, we have used the Ussing short circuit technique to determine 
whether cyclic changes in ion transport accompany cyclic changes in cul-de-sac structure. The spontaneous short circuit 
current (Isc) was <20 µA cm-2 in anoestrus animals, but increased to 60-80 µA cm-2 in cycling animals. In all cases the 
spontaneous Isc was inhibited by serosal ouabain (1mM). Mucosal amiloride (10 µM) had little effect on Isc in the 
follicular phase of the oestrous cycle, whereas it inhibited 35% of the Isc in the luteal phase. This amiloride-sensitive Isc 
was dependent on mucosal Na+ and had an IC50 for amiloride of ≈ 1 µM, consistent with the involvement of the epithelial 
Na+ channel (ENaC). RT-PCR showed that the transcript for the α, β and γ subunits of the epithelial sodium channel 
(ENaC) were expressed in cul-de-sac tissue at all three stages of oestrus. However, Northern blot analysis indicated that 
the levels of transcript for the α subunit, were much higher in the follicular and luteal phase compared to the anoestrus 
phase. These data demonstrate that cyclic changes in epithelial ion transport by the cul-de-sac occur during the oestrous 
cycle and suggest that post ovulation fluid absorption is driven by electrogenic Na+ transport. High levels of ENaC 
transcript in both the follicular and luteal phase suggests that following ovulation fluid reabsorption is stimulated by non-
genomic regulation of existing ENaC subunits. (Supported by the National Research Centre for Possum Biocontrol, 
FRST, the University of Otago and the Animal Health Board of NZ, Inc.) 
 

 
2A.3 STOPPING THE SPREAD: CONNEXIN HEMICHANNELS IN HYPOXIC-ISCHEMIC BRAIN INJURY 
Joanne Davidson,1 Colin R Green,2 Laura Bennet,1 Louise FB Nicholson,3 Simon O’Carroll,3 Alistair J Gunn.1   
1. Department of Physiology, 2. Department of Opthalmology, 3. Department of Anatomy, The University of Auckland 
 
Brain damage induced by perinatal hypoxia-ischemia is associated with moderate to severe injury in approximately three 
per thousand live births at term. The progression of injury shows a characteristic pattern, starting from the severely 
damaged regions and spreading into previously undamaged regions. Gap junctions and connexin hemichannels 
(undocked connexons) have been implicated in this spread of injury. There is evidence that following an ischemic insult, 
connexin hemichannels may open, forming a conduit between the cytoplasm of a cell and the extracellular space, 
resulting in cell swelling and release of ATP and glutamate. 
In a preliminary study near-term fetal sheep (0.85 gestation) received 30 min of cerebral ischemia induced by carotid 
artery occlusion.  From 90 min until 150min after ischemia, fetuses received an infusion into the lateral ventricle of either 
a mimetic peptide (50µmol/kg) designed to block Cx43 hemichannels, or vehicle infusion. Mimetic peptide infusion was 
associated with delayed onset of secondary cerebral edema as well as a trend to reduced levels of edema. 
In summary, brief post-ischemic blockade of Cx43 hemichannels with a mimetic peptide was associated with a delay in 
secondary cell swelling, implicating a role for Cx43 gap junction hemichannels in the early stages of secondary injury in 
the developing brain. 
 

 
2A.4 ALTERATIONS IN CEREBRAL BLOOD FLOW AND VENTILATORY REACTIVITY TO CO2 AT HIGH 
ALTITUDE; IMPLICATIONS IN THE DEVELOPMENT OF PERIODIC BREATHING 
Jui-Lin Fan1, Keith R. Burgess2, Kate N. Thomas1, Karen C. Peebles1, Rebekah A. I. Lucas1,3, James D. Cotter3, Samuel 
J. E. Lucas1,3, Philip N. Ainslie1 
1Department of Physiology, Otago School of Medical Science, University of Otago, 2Department of Medicine, University 
of Sydney, Australia, 3School of Physical Education, University of Otago. 
 
Cerebral blood flow reactivity is an important determinant of brain [H+] and subsequent stimulation of the central 
chemoreceptors. The tight control of cerebral blood flow to changes in partial pressure of arterial CO2 (PaCO2) provide 
an important regulatory mechanism to minimise changes in brain [H+], thereby stabilising the breathing pattern in the face 
of perturbations in PaCO2. Upon ascent to high altitude (HA), there is a universal development of periodic breathing (i.e., 
central apneas alternating with periods of hyperventilation). We tested the hypothesis that alterations in the 
cerebrovascular and ventilatory responses to PaCO2 could, at least in part, account for the periodic breathing observed 
at HA. To examine this hypothesis we used indomethacin (~1.3 mg · kg-1), a pharmacological means to selectively 
reduce middle cerebral artery velocity (MCAv; an index of cerebral blood flow) and MCAv-CO2 reactivity, in 12 human 
participants at sea level and at HA (5050 m) following ~4 days of acclimatisation. At sea level, ninety minutes following 
indomethacin ingestion, MCAv and MCAv-CO2 reactivity were reduced by -23 ± 16% and -47 ± 27%, respectively 
(P<0.01). This reduction in MCAv-CO2 reactivity was reflected in an elevation in the slope of the ventilatory response to 
CO2 (P=0.042). Prior to indomethacin ingestion at HA, MCAv-CO2 reactivity was, on average, reduced compared to pre-
ingestion sea level baseline (-36 ± 69%, P=0.06), and the slope of the ventilatory response to CO2 was elevated (+1.5 ± 
2.4 L · min-1, P=0.07). Following indomethacin administration at HA, MCAv and MCAv-CO2 reactivity were reduced by -
22 ± 8% and -88 ± 62% respectively (P<0.01). In contrast to sea level, at HA there was a differential change in the slope 
of the ventilatory response to CO2 following indomethacin ingestion [+0.5 ± 0.7 L · min-1 (sea level) vs. -2.1 ± 2.8 L · min-1 

(HA); P=0.02]. Interestingly, following the indomethacin administration and the consequential reductions in MCAv-CO2 
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reactivity, a periodic breathing pattern was recorded in 10 of the 12 participants at HA. These results indicate that 
reductions in MCAv-CO2 reactivity - presumably via changes in brain [H+] at the level of the central chemoreceptors - 
may have a differential influence on ventilatory sensitivity to CO2 at sea level and HA, and play a key role in the 
pathogenesis of periodic breathing.  
This study was supported by the Otago Medical Research Foundation and the Italian National Research Council who 
kindly provided use of the EV-K2-CNR research laboratory. 
 

 
2A.5 THE EFFECT OF COMPRESSION GARMENTS ON CARDIOVASCULAR AND 
CEREBROVASCULAR RESPONSES TO HEAT AND ORTHOSTATIC STRESS IN YOUNG AND OLDER 
ADULTS 
Lucas R.A.I.1,2, Morrison S.2, Ainslie P.N.1 Cotter J.D.2,   
1 Department of Physiology, University of Otago, Dunedin, 2 School of Physical Education, University of Otago, Dunedin. 
 
High ambient temperatures facilitate vasovagal syncope, particularly in susceptible populations such as the elderly. Heat 
loss mechanisms reduce central blood volume [1] and cerebral blood flow [2]; however, compression garments have 
been shown to reduce peripheral blood pooling and increase mean arterial pressure (MAP) [3-5]. Therefore, we tested 
the hypothesis that wearing compression garments would attenuate postural reductions of MAP and cerebral perfusion, 
particularly in older adults when compared with younger adults. Six older (70 y ± 4) and six younger (29 y ± 4) males 
were heated (oesophageal temperature raised 0.5°C) in a water-perfused suit. Blood flow velocity in the middle cerebral 
artery (MCAv), cerebral oxygenation (near-infrared spectroscopy) , MAP, total peripheral resistance (TPR) and the partial 
pressure of end-tidal carbon dioxide (PETCO2) were measured continuously before and during 3-min standing in each 
thermal state. At supine normothermic baseline, compression garments did not change TPR, MCAv, cerebral 
oxygenation, MAP or PETCO2 in the older or younger participants (P>0.05). When supine and heated, diastolic MCAv 
was higher when wearing compression garments, by 7% and 11% in older and younger participants, respectively 
(P=0.03); however, no garment-related differences were seen in other variables, for either group (P>0.05). During the 
last minute of normothermic standing, wearing compression garments increased TPR 1.9 mm Hg·L-1·min in the older 
participants but dropped TPR 1.2 mm Hg·L-1·min in the younger participants (P<0.01). With standing when heated, 
wearing compression garments lowered TPR in both groups (by 5.9 and 4.9 mm Hg·L-1·min in older and younger 
participants, respectively; P<0.01), while cardiac output and stroke volume were only elevated in the older participants, 
and heart rate was only elevated in the younger group. In conclusion, upon standing in normothermic conditions, 
compression garments appear to aid the maintenance of older adults’ MAP and MCAv by elevating TPR. Despite age-
related mechanistic differences in the maintenance of MAP and CBF during heat and orthostatic stress, compression 
garments did not prevent TPR from dropping or alter the physiological response.  
[1] Crandall et al. J Physiol 2008;586:293-301, [2] Wilson et al. Am J Physiol 2006;291:R1443-8, [3]  Sparrow et al. Br J 

Surgery 1995;82:  53-9, [4] Williamson et al. J Physiol 1994;475:351-7, [5] Jonker et al. Dermatology 2001;203:294-8 
 

 
2A.6 BioPhysical Modelling of the Tibialis anterior 
John Davidson1, Oliver Rohrle1, Juliana Kim1, Paul Shorten2, Andrew Pullan1,3 

1Bioengineering Institute, University of Auckland, 2AgResearch, Ruakura Research Centre, Hamilton, 3Department of 
Engineering Science, University of Auckland  
 

The ability to model the electrophysical activation and the subsequent mechanical response of skeletal muscle in health 
and disease is of vital importance for Functional Electrical Stimulation and the diagnosis of muscular disorders. A 
framework for the biologically based modelling of skeletal muscle is presented, using the human Tibialis Anterior muscle 
as an example. A physiologically based cellular model, recently published by Shorten et al. (1) is used to model the 
individual properties of muscle fibres. The individual muscle fibres are modelled using one dimensional finite elements 
and the bidomain equations are used to solve the cellular equations over the fibre. The fibres are distributed within a 
virtual finite element muscle and fitted to data digitised from the Visible Human data set. The functional arrangement of 
the fibres into motor units is controlled by algorithms that allow the specification of the number of fibres, the proportion of 
fast/slow fibre type, the number of motor units, the ratio of the largest motor unit to the smallest, the size of the motor unit 
territory and the weighting of motor units of different fibre types to different areas of the muscle.  The solution of the 
cellular equations over the muscle fibres produces two specific cellular output parameters that are then used as inputs 
into a finite elasticity model of the muscle to calculate the resulting deformation and force generation. The parameters 
that are used represent the number of attached myosin crossbridges pre- and post- powerstroke. The finite elasticity 
model incorporates the active and passive muscle components as well as local fibre directions and the force length 
relationship of skeletal muscle (2). Using this framework we are able to investigate the effects of different muscle control 
schemes, such as normal versus inverse recruitment (as a result of functional electrical stimulation), and the resulting 
force and fatigue responses. Further investigation into various aspects of muscle function using this model is still required 
to give a clear picture of some of the effects of motor control. 
1) Shorten, P. R., O'Callaghan, P., Davidson, J. B. and Soboleva, T. K. (2007). A mathematical model of fatigue in 

skeletal muscle force contraction. J Muscle Res Cell Motility, 28:293-313. 
2) Rohrle, O., Davidson, J. B. and Pullan, A. J. Bridging Scales: A three-dimensional electromechanical finite element 

model of skeletal muscle. Accepted for publication, SISC. 
3) Lansdown, D. A., Zhaohua, D., Wadington, M., Hornberger, J. L. and Damon, B. M. (2007). Quantitative diffusion 

tensor MRI-based fiber tracking of human skeletal muscle. J Appl Physiol 103:673-681. 
 

 
2A.7 RAGE BIOLOGY AND INFLAMMATION 
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Sunjin Park1, Paul Hessian2    
1. PSNZ, Otago University, Dunedin, New Zealand, 2. Otago University, Dunedin, New Zealand  
 
Interaction between the receptor for advanced glycation end products (RAGE) and its ligands amplifies the pro-
inflammatory response. Enhanced ligand binding and accordingly increased inflammation is associated with a naturally 
occuring G82S polymorphic variant of RAGE. RAGE contains 2 potential N-glycosylation sites, at Asn25 and Asn81. The 
G82S polymorphism occurs as part of the Asn81 glycosylation consensus site. On this basis, we hypothesized that the 
G82S polymorphism affects RAGE glycosylation, and thereby impacts on ligand binding. Plasmids containing cDNA that 
encodes the wild-type  (wt)- or various mutant forms of RAGE including N25Q, N81Q, N25Q+G82S, and N25Q+N81Q 
were produced. Human embryonic kidney (HEK293) and African green monkey kidney (COS-7) cells were transfected 
with appropriate plasmids. N- and O-linked glycosylation was assessed and glycosylation patterns were compared. Cell 
surface biotinylation assays and flow cytometry analysis showed that all protein species from wt- and mutant forms of 
RAGE were expressed on the cell surface of transfected cells, indicating N-linked glycosylation is not required for cell 
surface trafficking of RAGE. Western blot analysis showed that there is no clear difference in the extent of glycosylation 
between wt- and G82S mutant RAGE. Both are N-link glycosylated. Moreover, the Click-iTTM Glycoprotein Metabolic 
Labelling system (Invitrogen) showed that wt RAGE can be modified by O-linked glycosylation. RAGE is also 
glycosylated differently between cell types. Transfected HEK293 cells express three RAGE species whereas transfected 
COS-7 cells express only two. Furthermore, our data suggest that different N-linked glycosylation sites may be utilized by 
G82S mutant RAGE. Asn25 is N-linked glycosylated in wt RAGE, but our data suggest that the G82S polymorphism 
promotes N-linked glycosylation at Asn81, implying a switch in the preferred glycosylation sites.  
 
 
 
CONCURRENT SESSION 2B (NZSE) – Raylab Prize Session (2) and Nancy Sirrett Lecture 
 
 
2B.1 ENHANCED BRAIN RESPONSIVENESS TO PROLACTIN IN REPRODUCTIVELY EXPERIENCED 
FEMALES IS SELECTIVELY THROUGH THE STAT5 SIGNALING PATHWAY.  
Annika Sjoeholm, Dave Grattan, Greg Anderson 
Centre for Neuroendocrinology, University of Otago, Dunedin, Otago, New Zealand 
 
The experience of a single pregnancy and lactation causes long-lasting enhancements in maternal behaviour. In these 
experiments we examined whether brain regions known to affect maternal physiology were more responsive to the 
hormone prolactin following reproductive experience. Activation by prolactin of two signalling pathways was assessed to 
test if reproductive experience increases prolactin responsiveness in the arcuate, paraventricular and supraoptic nuclei, 
as well as in the medial preoptic area. These included the signal transducer and activator of transcription 5 (STAT5) and 
mitogen activated protein kinase p44/42 (MAPK) pathways, which are thought to be activated by long- and short-form 
prolactin receptor activation, respectively. Female Sprague-Dawley rats were mated with breeder males and experienced 
a full pregnancy and lactation before the pups were weaned. Controls were age-matched virgin animals. At 20 weeks of 
age (4 weeks post-weaning) all rats had chronic intracerebroventricular cannulae surgically placed. One week later the 
rats received subcutaneous bromocriptine injections to suppress endogenous prolactin. Following this, half of the 
reproductively experienced and half of the virgin rats received a 4 µg injection of prolactin intracerebroventricularly, while 
the remaining rats received artificial cerebrospinal fluid vehicle only (n = 4-6 per group). The brains were perfused and 
sectioned and then underwent immunohistochemistry for either phosphorylated STAT5 (pSTAT5) or phosphorylated 
MAPK (pMAPK). In most areas examined there was a marked pSTAT5 and pMAPK response to prolactin in both groups 
of rats (p<0.05). However, in the medial preoptic area and paraventricular and supraoptic nuclei the pSTAT5 response to 
prolactin was more than doubled in reproductively experienced animals compared to virgins (p<0.01). In contrast the 
pMAPK response to prolactin was unaffected by reproductive history and in fact showed a trend toward a decreased 
number of immunoreactive cells with reproductive experience, particularly in the supraoptic nucleus (p=0.054). These 
results show that the effect of reproductive experience on the sensitivity of the hypothalamus to prolactin is mediated 
selectively through the STAT5 pathway, which may indicate an induction of long-form prolactin receptors. These data 
may have significant implications for furthering understanding of the mechanisms underlying disorders affecting maternal 
care and other prolactin associated pathologies.  
 
 
2B.2 CARDIAC CHYMASE ACTIVITY CONVERTS PROANGIOTENSIN-12 (PA12) TO ANGIOTENSIN II: 
EFFECTS OF PA12 UPON CARDIAC HAEMODYNAMICS 
HCG Prosser,1,2 ME Forster,2 AM Richards,1 CJ Pemberton1 
Christchurch Cardioendocrine Research Group, University of Otago, Christchurch1 and School of Biological Sciences, 
University of Canterbury2 
 
The aim of this study was to observe the direct physiological and biochemical cardiac effects in response to a newly 
identified putative component of the renin-angiotensin system (RAS), proangiotensin-12 (PA12); and investigate whether 
PA12 can serve as a substrate for Angiotensin II (AngII) generation.  
The direct haemodynamic and hormonal actions of PA12 and its role as a substrate for chymase-dependent AngII 
generation were investigated in Sprague-Dawley rats using an isolated heart model of cardiac ischemia reperfusion 
injury.  
PA12 potently constricted coronary arteries with no significant effect on left ventricular contractility. PA12 impaired 
ventricular recovery from global ischemia, maintaining coronary constriction and markedly increasing release of creatine 
kinase (CK) and troponin I (TnI), indicating greater myocardial injury. Analysis of perfusate collected after transcardiac 
passage revealed a marked increase in AngII production from hearts infused with PA12. Cardiac AngII production was 
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not blocked by angiotensin-converting enzyme inhibitors, whereas inhibition of chymase with chymostatin significantly 
reduced AngII production and attenuated PA12-induced vasoconstriction and myocardial damage following ischemia. 
Furthermore, Angiotensin II type 1 receptor (AT1R) blockade abolished PA12 activity. In vitro, PA12 was efficiently and 
precisely converted to AngII as assessed on reverse phase-high performance liquid chromatography (RPHPLC) coupled 
to tandem Mass Spectrometry. Conversion was blocked by chymostatin.  
Circulating PA12 may act as a substrate to chymase-dependent cardiac AngII production. 
 

 
2B.3 SUSTAINED ELEVATION OF CIRCULATING MATERNAL CNP FORMS IN PREGNANT EWES AND 
RED DEER HINDS: A LONGITUDINAL STUDY.  
Bryony A McNeill1, Graham K Barrell1, Martin Wellby1, Timothy C Prickett2, Timothy G Yandle2 and Eric A Espiner2 

1Agriculture and Life Sciences Division, Lincoln University, Canterbury, New Zealand; 2Department of Medicine, 
University off Otago, Christchurch, New Zealand 
 
C-type natriuretic peptide (CNP) is elevated in plasma of late-gestation ewes, but the profile of the peptide in maternal 
circulation throughout the duration of pregnancy is unknown. We conducted a longitudinal survey of concentrations of 
CNP and a related amino terminal fragment (NTproCNP) in maternal circulation, measured at weekly intervals from 
preconception to 3 weeks post partum in twin-bearing ewes (n = 8), single-bearing red deer hinds (n = 8) and non 
pregnant ewes (n = 8) and hinds (n = 4). The effect of number of fetuses on maternal concentrations of these peptides at 
about 120 days of gestational age was studied in a separate group of ewes.  In non pregnant animals, plasma 
concentrations of CNP (ewes 0.75 ± 0.08 pmol l-1, hinds 0.76 ± 0.1) and NTproCNP (ewes 22 ±2 pmol l-1, hinds 17.5 ± 
1.8 pmol l-1) remained low. However, in pregnant sheep plasma concentrations of both CNP forms increased abruptly at 
40-50 days of gestation and rose progressively to peak values (CNP 31 ± 5 pmol l-1, NTproCNP 270 ± 16 pmol l-1) at 
about day 120. Approximately 7 days prior to parturition concentrations of both CNP forms fell precipitously and a week 
later were similar to preconception values. In deer hinds, a similar pattern was evident with plasma CNP concentration 
reaching a peak of 2.14 pmol l-1 at around day 123 of gestation and NTproCNP peaking (132 pmol l-1) at around day 195.  
In sheep, maternal plasma concentrations of CNP (24 ± 3, 43 ± 5, 59 ± 7 pmol l-1) and NTproCNP (220 ± 10, 276 ± 19, 
306 ± 15 pmol l-1) were significantly different (p < 0.01) in sheep carrying one (n = 23), two (n = 20) or three (n = 17) 
fetuses, respectively. The profile of CNP forms in maternal circulation and positive relationship with number of fetuses 
relates to fetal and placental maturation, and is consistent with a utero-placental source of the peptide during pregnancy.  
 

 
2B.4 NZSE NANCY SIRRETT LECTURE 
TREATING BONE DISEASE - NEW CHALLENGES, NEW POSSIBILITIES 
Ian Reid  
University of Auckland 
 
Calcium supplementation has long been the mainstay in managing osteoporosis. It has now been shown to produce 
sustained reductions in bone turnover and in the rate of bone loss in normal postmenopausal women.  However, its 
ability to prevent fractures is not established, and we have recently observed upward trends in the incidence of 
cardiovascular disease in trial subjects randomised to calcium.  If confirmed, this finding suggests that calcium 
supplementation is unlikely to have a net benefit.  Vitamin D deficiency is common in the elderly and probably leads to 
accelerated bone loss.  Enthusiasts are advocating very widespread use of vitamin D supplementation, but the optimal 
level of this compound are uncertain and the toxicity of high-dose long-term supplementation unknown. 
The mainstay of pharmacological therapy of osteoporosis is the bisphosphonates.  These drugs adhere tightly to 
mineralised surfaces and are then ingested by osteoclasts during bone resorption.  This results in loss of function and/or 
apoptosis of the osteoclast.  They have a very long duration of action which favours their intermittent use.  Typically, they 
are administered as a weekly oral dose, but it has now been demonstrated that intravenous use at intervals of one year 
or more, may be possible.  Bisphosphonates reduce vertebral fractures by 50 to 70%, hip fractures by 30 to 50%, and 
total fractures by 10 to 25%. They appear to be providing virtual cure in Paget’s disease. There are some safety 
concerns with long-term bisphosphonate use, including osteonecrosis of the jaw and skeletal fragility from over-
suppression of bone turnover. The mechanisms and significance of these problems is debated.  
The discovery of the pivotal role of RANKL-OPG in the regulation of bone turnover a decade ago has resulted in the 
development of pharmaceuticals acting through this pathway, that are about to become clinically available.   
It is now possible to substantially reduce fracture risk in most individuals.  Many new agents are under development.  A 
low uptake and low long term compliance with therapy remain significant problems in the field.   
 
 
 
CONCURRENT SESSION 2C (Immunet) – GS Buchan Memorial Student Prize 
 
 
2C.1 IMMUNOPATHOLOGY AND BACTERIAL LOAD IN THE INTESTINAL TRACT DURING JOHNE’S 
DISEASE 
Mark Robinson1, Rory O’Brien1, Colin Mackintosh2 and Frank Griffin1 

1. Disease Research Laboratory, Department of Microbiology and Immunology, University of Otago.   
2. AgResearch Invermay, Dunedin, NZ. 
 
Johne’s disease in red deer often presents with multiple disease states classified by the number of acid fast 
Mycobacterium avium subspecies paratuberculosis organisms present within the gastrointestinal tract lesions. 
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Traditionally, classification of Johne’s disease was into either paucibacillary (few acid fast organisms) or multibacillary 
(many acid fast organisms) on the basis of culture and histology results. These methods are limited however by their 
subjective nature, semi-quantitative results and the time needed to obtain these results. To aid in classification a 
quantitative real-time PCR assay has been developed to detect M. paratuberculosis-specific gene sequences from 
gastrointestinal tract tissues. Using this system animals have been classified according to their disease status and gene 
expression profiles of the different disease states have been analyzed shedding light on the subversion of Type 1 
immune responses as Johne’s disease progresses in red deer. 
 
 
2C.2 IN-VIVO ACTIVITY OF A NOVEL PARTICULATE VACCINE DELIVERY SYSTEM COMPRISED OF 
PHYTANTRIOL CUBOSOMES CONTAINING TOLL-LIKE RECEPTOR AGONISTS IMIQUIMOD AND 
MONOPHOSPHORYL LIPID A 
Shakila B Rizwan1, W McBurney1, B J Boyd2, T Rades 1 and S Hook1 
1School of Pharmacy, University of Otago, Dunedin, New Zealand and 2Department of Pharmaceutics, Victorian College 
of Pharmacy, Monash University, Parkville 3052, Australia 
 
This study investigated the potential of cubosomes, novel lipid based nanoparticles, to elicit cell-mediated immune 
responses in-vivo. The effect of including the adjuvants imiquimod and monophosphoryl lipid A (MPL), agonists to toll-
like receptor (TLR) seven and four respectively, alone or in combination was additionally examined. 
Cubosomes with or without adjuvants, containing fluorescently-labelled ovalbumin (FITC-Ova) were prepared and 
characterised for their physicochemical properties and the ability to stimulate antigen specific immune responses in-vivo. 
For in-vivo experiments, C57Bl/6 mice adoptively transferred with T-cells from Ova-specific transgenic mice were 
immunised on day 0 and 14 with the formulations (Ova+alum served as control). Mice were sacrificed on day 27, cell 
suspensions were prepared, stained with fluorescently-labelled antibodies and analysed by flow-cytometry. Purified T-
cells were re-challenged in-vitro with Ova and the proliferation was determined by a thymidine incorporation assay. The 
production of IFN-γ and Ova-specific IgG responses were additionally determined by ELISA. All reported results are of 
two independent experiments. 
Significantly more Ova-specific CD8+ T-cells were present in the spleens and lymph nodes of mice injected with 
cubosomes containing adjuvants than for those administered plain cubosomes or Ova+alum. T-cells responded 
efficiently to antigen in-vitro, with T-cells from mice immunised with cubosomes+imiquimod+MPL showing the highest 
proliferation. Interestingly, IFN-γ production was highest in the plain cubosomes group. As expected Ova-specific IgG 
titres were greatest for Ova+alum group as alum is an efficient type-2 adjuvant. 
Cubosomes containing adjuvants were able to stimulate a cell-mediated immune response more efficiently then plain 
cubosomes or Ova+alum. Adjuvants are needed for increased expansion of CD8+ T-cells when antigen is delivered in 
cubosomes. A combination of TLR agonists leads to the strongest response.  
 
 
2C.3 IN VIVO IMMUNOGENICITY OF SUSTAINED RELEASE, THERMOSENSITIVE CHITOSAN 
HYDROGEL SYSTEMS 
Sarah Gordon, A Saupe, W McBurney, T Hennessy, T Rades, S Hook.  
School of Pharmacy, University of Otago, Dunedin.  
 
As many modern vaccines are poorly immunogenic, multiple immunisations are often necessary to achieve effective 
immunity. Formulation of vaccines as sustained release systems, such as hydrogels, may reduce this necessity. In this 
study, the immunogenicity of a thermosensitive hydrogel made from the polymer chitosan incorporating the model 
antigen ovalbumin (OVA) was investigated.  
Thermosensitive chitosan solutions containing 20 µg OVA were subcutaneously administered to C57Bl/6 mice (day 0); 
heating to body temperature resulted in transformation of solutions to gels. Immunisations of 10 µg OVA in PBS and in 
alum were also given (day 0, 14). Following OVA challenge (day 28), mice were culled (day 30). T cell expansion, 
proliferation and serum antibody titres were determined.  
Single administration of OVA in chitosan gel resulted in higher percentages of CD8+ and CD4+ transgenic T cells in the 
lymph nodes of immunised mice, compared to prime and boost administered OVA in PBS. Significantly higher OVA-
specific IgG titres were also observed in comparison with OVA in PBS, and approximately equivalent titres to OVA in 
alum were seen.  
Formulation of antigen into chitosan gel therefore shows promise as a sustained release vaccine delivery system – while 
only modest activation of CD8+ T cells resulted from a single administration of OVA in chitosan gel, significant activation 
of CD4+ T cells and stimulation of antibody production was seen. Preliminary work involving vaccination with chitosan 
gels containing liposome-encapsulated OVA and Quil A suggests that release of particulate antigen from chitosan 
hydrogel systems and the incorporation of adjuvants may further improve the resulting immune response.  
Supported by a University of Otago Scholarship and a University of Otago Research Grant 
 
 
2C.4 THE EXTRACELLULAR LIFESTYLE OF MYCOBACTERIUM BOVIS BCG IN DRAINING LYMPH 
NODES 
Wenzel Czepluch, Matthew R. Lambeth, Frank E. Aldwell, Alexander D. McLellan 
Department Microbiology and Immunology, University of Otago, Dunedin 
 
We have revisited the widely held assumption that persistence of the vaccine strain Mycobacterium bovis BCG in the 
lymph nodes requires infection of antigen presenting cells, such as macrophages and dendritic cells. Evidence will be 
presented that extracellular colonization of murine lymph nodes following oral vaccination by BCG provides an important 
reservoir of antigen for the stimulation of BCG-reactive T cells. At 8-12 weeks post vaccination with 2x107 lipid 
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encapsulated BCG, 100-500 BCG were present in the Peyer’s patches and mesenteric lymph node chain. Although BCG 
was only observed in the T cell areas of lymph nodes and Peyer’s patches, it was almost always present as an 
extracellular form adjacent to T cell membranes. Normally, 1-4 bacilli were observed at each single site, suggesting that 
low level extracellular replication is sufficient to explain the ‘persistence’ of BCG in lymph nodes of rodents. Occasional 
rods were associated with small CD11b cells, however, these did not resemble typical macrophages, lacked peroxidase 
activity and failed to label with granulocyte marker Gr1. the extracellular life of BCG in the lymph node may explain why 
secreted antigens are of such importance in the immune response to certain Mycobacteria.  
 
 
2C.5 THE USE OF VIRUS-LIKE PARTICLES AS VACCINES AND IMMUNOTHERAPIES FOR CANCER 
Stephanie Win, Sarah Young, Vernon Ward, Margaret Baird 
Department of Microbiology and Immunology, University of Otago, Dunedin, New Zealand.  
 
The development of preventative and therapeutic strategies is important in the campaign against cancer. It is well known 
that the immune system is able to play a pivotal role in cancer prognosis with the ability to mediate regression of tumors. 
The goal of vaccines and immunotherapies against cancer is to harness the potential of the immune system to destroy 
tumors, specifically by employing dendritic cells (DC) to initiate naïve cytotoxic T cell responses.  
The aim of our project is to unravel the mechanisms underlying the immuno-stimulatory effects of a novel anti-cancer 
vaccine being developed in our laboratory. Harmless virus shells, termed virus-like particles (VLP) are effective vehicles 
to deliver immunizing proteins to DC, stimulating an immune response, however, the mechanisms pertaining to the ability 
of DC to identify and respond to VLP, and peptides conjugated to their surface, have been previously unknown.  
We have identified the mechanisms of uptake of VLP by treating DC with a range of inhibitors that target their various 
methods of internalization. The DC were then assessed for the ability to internalize VLP labeled with a fluorescent peptide 
using flow cytometry. Our data suggests that VLP are taken up by DC by both macropinocytosis and phagocytosis, but 
uptake is not mediated by specific receptors. These findings have consequences in terms of the processing pathways 
used by DC to generate antigenic peptides and whether these peptides are then presented to CD4+ or CD8+ T cells. This 
work may identify ways to optimize presentation of VLP, and associated peptides, to trigger cytotoxic T cell responses to 
destroy tumors.  
 
 
2C.6 ROLE OF ENDOGENOUS NK CELLS IN TUMOUR IMMUNOTHERAPY 
Anthea L Bouwer 1, Patrizia Stoitzner 2, John R Tagg 1, Ralph W Jack 3, Alexander D McLellan 1 
1Department of Microbiology and Immunology, University of Otago, Dunedin, New Zealand, 2Department of Dermatology 
and Venereology, Innsbruck Medical University, Innsbruck, Austria, 3Seperex Nutritionals Ltd. The Centre for Innovation, 
87 St David St Dunedin, New Zealand. 
 
Natural Killer (NK) cells were first identified for their ability to kill tumour or virally infected cells without prior sensitization. 
In spite of this, the actual role of NK cells in tumour immunotherapy remains controversial. In this study we have 
optimised dendritic cell activation of NK cells using Gram-positive bacterial components. NK activation was 
predominantly exerted on the CD27+ NK cell subset and was dependent on membrane-contact with DC and IL-12/IL-18 
expression. In contrast, NK activation was independent of LFA-1 or NKG2D interactions or NK ‘licensing’, as defined by 
Ly49A expression. To determine if the activation of endogenous NK cells would be of benefit in tumour immunotherapy, 
we utilized the B16.OVA melanoma model, starting treatment with stimulated, antigen-pulsed DC three days following 
tumour inoculation. We observed a significant delay (P<0.0001) in tumour growth in mice immunised with whole 
bacteria/OVA-pulsed DC. In vivo depletion of NK cells with anti-asialo GM antibodies completely abolished protection. In 
contrast, NK cell depletion did not affect the tumour progression in mice that did not receive DC therapy. These results 
clearly demonstrate a role for NK cells in directing the T cell mediated immune response against melanoma. 
 
 
2C.7 IMAGING THE ENDOCYTIC PATHWAYS OF C-TYPE LECTIN RECEPTORS FOR POTENTIAL 
ANTIGEN DELIVERY ROUTES 
Kristy Manning, Catherine Angel, Oliver Horlacher, John Taylor and Rod Dunbar 
School of Biological Sciences, University of Auckland 
 
Effective presentation of antigen to T cells is dependant on the delivery of internalized proteins to the appropriate 
intracellular compartment within antigen presenting cells. The C-type lectins (CLRs) are a group of plasma membrane 
receptors that internalize glycosylated antigens and have been proposed as attractive targets in the design of vaccines.  
However little is known of the intracellular fate CLR family members following ligand (or antibody)-mediated endocytosis. 
In this study we have compared the fate of two CLR family members, DC-SIGN (CD209) and the macrophage galactose-
type lectin (MGL). Endocytic trafficking of each receptor was studied by confocal microscopy after addition of antibody to 
immature human denritic cells. Using antibodies to EEA1, LAMP1, Rab 5 and Rab 11 as markers of discrete vesicular 
compartments we show that these receptors associate strongly with two previously described recycling pathways.    
 
 
 
CONCURRENT SESSION 2D (ARGONZ) – Miscellaneous 
 
 
2D.1 BACKFLOW IN THE CPAP AIR DELIVERY TUBE AND EXHALED AIR RE-BREATHING 
Li1, C,  Al-Jumaily1, A.M., Nates1, R., Somerville2, A. 
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1 Institute of Biomedical Technologies, Auckland University of Technology, Auckland, NZ 
2 Fisher & Paykel Healthcare, Auckland, NZ 
 
Continuous positive air pressure devices (CPAP) are widely used in helping obstructive sleep apnea patients’ respiration 
during sleep. Bias vent holes on or near the mask base are designed to assure exhaled stale air being flushed out and 
fresh air being provided. However, when a patient’s breath is deep and the CPAP blower pressure is low, the bias flow 
may not be sufficient to fully expel the exhaled air and some of it will flow backwards into the air delivery tube towards the 
CPAP device. This may increase the carbon dioxide level of the air that the patient breathes. A dynamic model is 
developed to simulate the device performance using SIMULINK in MATLAB environment. The model can simulate the 
dynamic airflow, backflow, fresh air and exhaled air mixing in the mask and re-breathing under different operating 
conditions. The results obtained from the model can be used in future analysis and design. The main conclusions from 
this work are: the backflow is significantly influenced by the device pressure setting and the patient’s breath; the mask 
capacity has insignificant effect on the backflow; large backflows can significantly increase the exhaled air re-inhalation; 
with zero backflow, the exhaled air in re-inhalation is proportional to mask capacity; and the percentage of exhaled air in 
the re-inhalation decreases when breath load increases. 
 

 
2D.2 A MULTI-COMPARTMENTAL VISCOELASTIC MODEL OF THE PREMATURE LAMB: THE EFFECT 
OF DIFFERENT VENTILATION TECHNIQUES ON RESPIRATORY PERFORMANCE. 
1Prasika I. Reddy, 1Ahmed M. Al-Jumaily, 2Geoff T. Bold 
1. Institute of Biomedical Technologies, Auckland University of Technology, Auckland, New Zealand; 2. Fisher & Paykel 
Healthcare Ltd, Auckland, New Zealand 
 
Over the last 30 years, an increasing number of options have become available for providing quality respiratory 
ventilation for premature neonates with respiratory distress syndrome (RDS). Irrespective of the type of respiratory 
ventilation and the variety of pressure and flow profiles delivered by them, the goals of ventilation remain the same, 
namely to, maintain adequate gas exchange in the lungs, reduce the work of breath while minimizing lung injury, and 
maintain the highest level of patient comfort.  Many in-vivo and in-vitro studies have been performed to compare the 
different types of ventilation in premature neonates as well as the effect that certain design parameters have on 
breathing. However, very little has been achieved in the area of mathematical modeling to determine the effects that 
different ventilator types, settings and design features have on premature neonatal lung mechanics. A possible reason 
for this is the lack of accurate, yet sufficiently uncomplicated models of the premature neonatal lung.  
The objectives of this research are to develop a validated mathematical model of the premature lamb lung. A description 
of the multi-compartmental, branched airway model is presented and shown to compare well with existing in-vivo data 
from the literature. Its use in engineering practice to assess the design of conventional and emerging forms of continuous 
positive airway pressure devices in treating RDS in premature neonates will be discussed. Whereas previous models 
have either modelled the overall mechanical properties of the respiratory system or have concentrated on adult models, 
the present model shows promise in modelling its heterogeneous behaviour in diseased conditions in neonates. 
 

 
2D.3 INVESTIGATING THE ROLE OF CONNEXIN36 GAP JUNCTIONS IN CEREBRAL CORTEX 
SEIZURE ACTIVITY IN MICE 
Logan J Voss 1, Gregory Jacobson 2, James W Sleigh 1 
1 Department of Anesthesiology, Waikato Clinical School, University of Auckland, New Zealand. 
2  Departments of Engineering and Biology, University of Waikato, Hamilton, New Zealand. 
 
The role of gap junctions in brain function is an area of intense research. Many groups have reported anticonvulsant 
effects of gap junction blockade. Many anaesthetics also have gap junction blocking effects, which may underlie the well-
known anticonvulsant properties of these drugs. Using adult transgenic mice lacking the gene for connexin36 gap 
junctions, we have investigated the role of gap junctions in seizure activity induced in isolated cortical slices. Seizure-like 
activity was induced in cortical slices by perfusing with low-magnesium artificial cerebrospinal fluid. The effect of 
mefloquin (5-10µM), a specific connexin36 gap junction blocker, was investigated in wildtype mice and connexin36 
knockout mice. The data were analysed for the effect on frequency and amplitude of seizure-like events. Paradoxical 
excitatory effects on seizure-like activity were observed in wildtype cortical slices perfused with mefloquin (5µM or 
10µM). These excitatory effects were absent in slices from connexin36 deficient mice. In conclusion, we have shown a 
paradoxical pro-seizure effect of pharmacological gap junction blockade in a cortical model of seizure activity. These 
results do not support a role for connexin36 gap junctions in the low-magnesium seizure model. We suggest that the 
excitatory effect observed is probably due to a disruption of inhibitory interneuron timing secondary to connexin36 
blockade. 
 

 
2D.4 EPISODIC EEG WAVEFORMS IN GENERAL ANAESTHESIA 
Jamie Sleigh, Erin Mckay, Logan Voss, John Barnard, Gaelle Dutu 
Department of Anaesthesia and Intensive Care, Waikato Clinical School, University of Auckland, Hamilton, New Zealand 
 
In sleep and general anaesthesia frequent episodic EEG events occur on a time scale too slow to be detected by 
spectral methods. We developed and applied novel methods of EEG analysis to quantify episodic EEG patterns – 
namely ‘spindle-like’ and ‘up-down’ waveforms (equivalent to the slow oscillation of sleep), and delta waves.  We 
collected prefrontal EEG data from 30 healthy adult patients, undergoing elective surgery under general anaesthesia with 
propofol, fentanyl, muscle relaxant, and sevoflurane.  The appearance of episodic EEG waveforms varied markedly 
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between patients, but 71% showed marked episodic waveforms in the absence of noxious stimuli.  Our data are 
consistent with the following explanation. In general anaesthesia (or natural sleep), delta EEG waveforms occur as the 
result of a cyclical interaction between the hyperpolarisation-activated depolarising cation current (Ih) and potassium leak 
currents.  When the Ih current is blocked (and T-calcium currents activated) by the direct and indirect effects of general 
anaesthetic drugs, episodic EEG waveforms arise.  When the Ih current is activated by noxious stimulation (via 
cholinergic and aminergic increases in cAMP) episodic waveforms decrease.  We may therefore infer that the presence 
of episodic waveforms in the EEG is an indication of adequate anaesthetic suppression of noxious stimuli (i.e. the 
waveforms are indicators of neuronal hyperpolarisation co-existing with low levels of intracellular cAMP).  However there 
is a subset (29%) of patients who generate episodic waveforms with difficulty, and in whom, measurement of episodic 
waveforms may be more problematic.   
 
 
 
CONCURRENT SESSION 3A (PSNZ) – Bullivant Oral Prize 2 
 
 
3A.1 TIME-COURSE OF CHANGES IN ARTERIAL BLOOD GASES, CEREBRAL BLOOD FLOW 
VELOCITY AND BLOOD PRESSURE UPON ASCENT TO 5050 M 
Kate N Thomas1, Keith R Burgess2, Samuel JE Lucas1,3, James D Cotter3, Jui-Lin Fan1, Karen Peebles1, Rebekah AI 
Lucas1,3 and Philip N Ainslie1 
1Department of Physiology, University of Otago, New Zealand, 2 Department of Medicine, University of Sydney, Australia, 
3 School of Physical Education, University of Otago, New Zealand  
 
Cerebral blood flow (CBF) is highly regulated by changes in partial pressure of arterial CO2 (PaCO2) and, less strongly, 
arterial O2 (PaO2). A severe drop in PaO2 (to <50 mm Hg) produces cerebral vasodilatation under isocapnic conditions. 
Ascent to high altitude significantly reduces PaO2; however, the effect on CBF is unclear because the magnitude of 
vasodilatation appears to be attenuated by hypoxic-induced peripheral chemoreceptor activation and subsequent 
hyperventilation resulting in hypocapnic-induced cerebral vasoconstriction. In addition, alterations in CBF at high altitude 
are unclear partly due to small sample sizes, lack of arterial blood gas measures and inconsistent timing of CBF 
measurements.  The aim of this study was to provide the first systematic examination of the influence of high altitude on 
CBF. In 18 healthy volunteers, middle cerebral artery blood flow velocity (MCAv; Transcranial Doppler Ultrasound), mean 
arterial blood pressure (MAP) and arterial blood gases were measured at sea-level and after 1-3, 7-9 and 12-15 days 
living at 5050 m.  After 1-3 days at 5050 m, both MCAv and MAP were elevated (P<0.05) by ~26% and ~18% (compared 
to sea-level), returning to sea-level values by days 7-9. The lowest PaO2 (~44 mm Hg) and the highest PaCO2 (~29 mm 
Hg) were observed at days 1-3. Over the next 14 days, PaO2 progressively increased [up by ~4 and ~5 mm Hg, days 7-9 
and 12-15 (P<0.05), respectively] and PaCO2 decreased (down ~1 and ~3 mm Hg), indicating that partial respiratory 
acclimatisation had occurred across two weeks at 5050 m. Our findings indicate that: 1) upon initial exposure to high 
altitude, CBF is elevated by hypoxic-induced vasodilatation before returning to sea-level values within 7-9 days, 
presumably because of hypocapnic-induced cerebral vasoconstriction; 2) the initial elevations in MAP may also act to 
elevate CBF, and 3) the balance between arterial hypoxemia, hypocapnia and blood pressure are likely to be key factors 
determining the extent of CBF changes at high altitude.  
This study was supported, in part, by the Otago Medical Research Foundation and the Italian National Research Council, 
who kindly provided the use of their Ev-K2-CNR research laboratory. 
 

 
3A.2 RESPIRATORY SINUS ARRHYTHMIA IN THE ANAESTHETIZED RAT MODEL 
PYW Sin, YC Tzeng, DC Galletly 
Department of Surgery and Anaesthesia, University of Otago, Wellington 
 
There is considerable interest in the study of respiratory sinus arrhythmia (RSA) because it has been suggested that 
RSA amplitude may reflect PNS activity.  An important feature of autonomic research is the use of animal models to 
perform experimental protocols that are deemed to be highly invasive to perform in conscious animals and humans.  
However, all anaesthetic agents exert effects on cardio-respiratory regulation including the attenuation of PNS and the 
inversion of RSA [1].  It was shown that this distinction could be made using RSA pattern analysis.  Therefore the aim of 
this study is to perform a systematic assessment of the effects of several anaesthetic agents on RSA using pattern 
analysis.  The results of this research may help identify a rat anaesthetic model suitable for future PNS research. 
Female Sprague Dawley rats (200-250gm) were anaesthetized with one of 4 agents; Halothane (4% IH), Pentobarbital 
(50mg/kg IP), Chloral Hydrate (400mg/kg IP) and Ketamine-Xylazine (75mg/kg SC; 10mg/kg SC). Respiratory flow and 
R-R intervals were measured.  A 10-minute baseline recording was made following a 15-minute stabilization period. 
Bilateral vagotomy was then performed to abolish vagal influence on the heart.  A further 10-minute recording was made 
following vagotomy.  Analysis was carried out using spectral analysis and RSA pattern analysis.  Preparations of 
Halothane, Pentobarbital and Chloral Hydrate all demonstrated an inverted pattern of RSA.  This inverted pattern 
remained following vagotomy with no change in amplitude for each anaesthetic (P>0.05).  The pattern of inversion was 
different between anaesthetic agents.  Ketamine-Xylazine exhibited a “normal” RSA pattern, which inverted following 
vagotomy.  HR also increased (P<0.05) following vagotomy.  No such distinctions could be made in polarity using 
spectral analysis. 
Three major conclusions can be made from this study; 1) Different anaesthetic agents exert markedly different effects on 
the morphology of RSA, not only changing the amplitude of RSA, 2) There are important limitations on the use of spectral 
analysis alone in the analysis of RSA, 3) RSA in many anaesthetized conditions should not be regarded as purely PNS in 
origin. 
1. Tzeng, YC, Larsen, PD and Galletly, DC Auton Neurosci. 118: 25-31. 



 38

The study described above were approved by the Animal Ethics Committee. 
 

 
3A.3 RENAL SYMPATHETIC NERVE ACTIVITY INCREASES FOLLOWING MYOCARDIAL INFARCTION 
MI Pinkham, SJ Guild, SC Malpas, CJ Barrett  
Department of Physiology, University of Auckland 
 
Elevated renal sympathetic nerve activity (RSNA) in heart failure is correlated with poor outcome, but little is known 
about what triggers the increase in sympathetic tone or indeed at what stage the increase occurs.  The aim of this project 
was to determine the RSNA responses immediately following a myocardial infarct (MI).  In initial experiments RSNA, 
arterial pressure, ECG, and arterial baroreflex sensitivity was evaluated in anaesthetized rats before and for two hours 
following MI, induced by coronary artery ligation.  The coronary ligation was associated with a decrease in arterial 
pressure, increase in heart rate and ST-elevation in the ECG.  Post-mortem analysis showed the coronary ligation 
resulted in a non-perfused area of left ventricle of 35-50%.  Coronary ligation resulted in an initial transient increase in 
RSNA of 42 ± 15%, with activity then reaching a new steady state within 10 minutes of the infarct and remaining steady 
for the next 2 hours, when RSNA was 13 ± 4 %, P = 0.034 above the baseline level.  No change in RSNA was observed 
in Sham operated rats. Baroreflex control of RSNA was assessed before and 1 hour post MI.  No change in the gain of 
the baroreflex control of RSNA was observed.  The resting value of RSNA post-MI was located closer to the upper 
plateau of the baroreflex curve in a manner related to decreased arterial pressure, suggesting that the increase in RSNA 
observed immediately post-MI can be accounted for by a baroreflex mediated response to the decrease in arterial 
pressure.  Previous research would tend to suggest that as heart failure is developed post-MI there is a decrease in the 
gain of the baroreflex control of RSNA. We are now in the process of following the time-course of the changes in RSNA 
during the development of heart failure in conscious freely moving rats.  It remains to be seen whether chronic changes 
in RSNA related to the development of heart failure are also baroreflex mediated. 
 

 
3A.4 HIGH RESOLUTION MAPPING OF ELECTRICAL ACTIVATION IN THE MYOCARDIAL INFARCT 
BORDER ZONE 
SL Rutherford1,2  AYH Chen3, F. Vanholsbeeck3 and BH Smaill1,2  
1. Auckland Bioengineering Institute, University of Auckland; 2. Department of Physiology, University of Auckland; 3. 
Physics Department, University of Auckland    
 
The prevalence of structural heart disease is increasing in western society, in part as a result of improved rates of 
survival following acute myocardial infarction (MI).  The border zone (BZ) surrounding a healed MI, where the scar abuts 
normal tissue, has been shown to provide a substrate for slow, non-uniform electrical propagation which can give rise to 
re-entrant arrhythmia.  Here we describe a novel preparation for simultaneous extracellular and optical electrical mapping 
on the epicardial and endocardial surfaces of rat hearts. This preparation is being used to investigate how 
heterogeneous structure in the infarct BZ gives rise to conduction disturbances.  
Rat hearts were excised and perfused with oxygenated Krebs solution via a Langendorff apparatus. The left ventricular 
(LV) wall was cut parallel to the posterior interventricular sulcus just to the left of the middle cardiac vein and then around 
the base. The LV free wall was opened out and its endocardial surface was immersion stained with the membrane 
potential-sensitive dye Di-4-ANEPPS (120µM in 4°C oxygenated Krebs solution). Subsequently, the epicardial surface of 
the LV free wall was pinned flat against a custom-made, high-density extracellular electrode plaque consisting of a 20 x 
20 array of 60µm diameter silver wires at ~0.5mm spacing in a resin block. Epicardial potentials were acquired (12 bits, 
up to 4kHz) in sinus rhythm and during stimulation from points within the recording array.  At the same time, the 
endocardial surface of the LV free wall, was illuminated with an LCD array (2W, 476nm) and regions of interest up to 
20x20mm were imaged at 64x64 and 128x128 pixel resolution using a high frame-rate, cooled EMCCD camera 
(Photonics Cascade 128+).  
The preparation was validated using normal rat hearts. Stable electrical function was maintained for >5 hours and 
activation patterns obtained from epi- and endocardial surfaces were consistent to those reported elsewhere.  
Preliminary results for optical and extracellular potentials were also obtained for rat hearts with 12 to 14 day infarcts. In 
these latter animals, myocardial tissue architecture in the infarct BZ was reconstructed in 3D using our extended volume 
imaging facility and related to the electrical data.  
As far as we are aware, this is the first time that electrical activation has been simultaneously mapped on the endocardial 
and epicardial surfaces of the LV free wall in this manner. The preparation provides a flexible tool for investigating the 
effects of structural heart disease on transmural electrical activation.  
 

 
3A.5 THREE DIMENSIONAL TISSUE STRUCTURE AND ELECTRICAL ACTIVATION IN THE HEART: 
EVIDENCE FOR ORTHOTROPIC ELECTRICAL MATERIAL PROPERTIES 
Bryan J Caldwell, Bruce H Smaill, Ian J LeGrice, Mark L Trew, Greg B Sands, Darren A Hooks, Dean CS Tai. 
Bioengineering Institute, University of Auckland 
 
The research conducted during the course of this PhD extends our understanding of the spread of electrical activation in 
the heart and its relationship to cardiac structure. This has been achieved by successfully combining three powerful 
techniques: (i) intramural mapping of optical and extracellular potentials (ii) 3D reconstruction of myocardial tissue 
architecture in regions of the heart from which high-density intramural electrical mapping data have been acquired, and 
(iii) experiment-specific computer modelling.  
The work has produced several novel outcomes. For the first time, transmembrane potentials have been compared with 
extracellular potentials at adjacent intramural sites in the intact LV. Intramural extracellular potential mapping has been 
used to reconstruct 3D electrical activation sequences in the LV at much higher spatial resolution than has previously 
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been reported. Moreover, because these data are registered directly to 3D myocardial architecture imaged throughout 
the same tissue volume, it has been possible to probe the relationship between LV structure and electrical events across 
a range of scales. Experiment-specific computer models that incorporate detailed 3D structural information have also 
been used to interpret and integrate experimental data. Finally, a physiologically stable experimental platform for 
intramural optical mapping in large hearts has been developed which can be used during ventricular tachycardia and 
fibrillation.  
The principal scientific findings of this research are: (1) The electrical properties that determine extracellular potential 
fields and the spread of electrical activation in LV myocardium are orthotropic, and are associated with distinct 
microstructural axes. The propagation of activation from an intramural point stimulus is most rapid in the myofibre 
direction. However, transverse to this, activation spreads preferentially in the direction of muscle layers and is slowest 
normal to the myolaminae. These findings challenge the widespread assumption that electrical coupling in ventricular 
myocardium is uniform transverse to the local myocyte axis. (2) While structurally detailed computer models that 
incorporate orthotropic intracellular and extracellular conductivities capture key features of the 3D extracellular potentials 
generated during electrical activation, there is strong evidence that active propagation in normal LV myocardium is 
discontinuous at the tissue level not captured by continuum modelling. 
 
 
 
CONCURRENT SESSION 3B (Joint Session) – General 
 
 
3B.1 THYROID HORMONE, BRAIN DEVELOPMENT AND THE ENVIRONMENT. 
R. Thomas Zoeller1, Ruby Bansal1, Stefanie Giera1, Theresa Ortiz1, Daniel Tighe2, Dave Sharlin3 and Mary Gilbert4 
1University of Massachusetts Amherst, 2Harvard University, 3NIDDK/NIH, and 4U.S. EPA 
 
Thyroid hormone (TH) is essential for normal brain development and there is growing evidence that specific 
environmental chemicals may produce adverse effects on brain development in part by disrupting TH signaling in the 
developing brain.  Using ChIP/chip and expression array analysis of fetal and neonatal brain, we have begun to identify 
the genes upon which TH acts to direct brain development, and we have begun to determine the sensitivity of the 
developing brain to small reductions in circulating TH levels despite endocrine and cellular “adaptive” responses.  These 
studies indicate that adaptive responses do not compensate for even small changes in circulating TH levels that may be 
comparable to subclinical hypothyroidism in pregnant women or neonates.  In addition, we have identified a number of 
industrial chemicals routinely found in the U.S. population that can interfere with TH signaling in what may be TH 
receptor isoform-specific ways.  Together, these findings indicate that the human population in the U.S. may be more 
vulnerable to environmental exposures to industrial chemicals than are generally appreciated.   
 

 
3B.2 NEUROGENESIS IN VITRO: INTEGRATION AND MATURATION OF NEWBORN HIPPOCAMPAL 
NEURONS 
Juliette E Cheyne1, Janie Foote1, Bronwen Connor2, Johanna M Montgomery1 

1Department of Physiology, 2Department of Pharmacology, Faculty of Medical and Health Sciences, University of Auckland, 
Private Bag 92019, Auckland, New Zealand 
 
In the dentate gyrus of the hippocampus new neurons are born from precursor cells throughout development and into 
adulthood. These newborn neurons hold significant potential for self-repair of brain damage caused by 
neurodegenerative disease. However, how newborn neurons integrate into the brain is far from understood due to a lack 
of knowledge of the molecular and functional characteristics of the synapses formed by newborn neurons. We have 
recently found that dissociated hippocampal cultures continue to produce new neurons at a surprisingly high rate. We 
have quantified the expression of synaptic proteins at newborn neuron synapses versus mature neuron synapses. We 
have found that the synapses formed by newborn neurons mature via the sequential recruitment of postsynaptic 
receptors. The metabotropic subtypes of glutamate receptors play an important role in the initial integration of newborn 
neurons, with the ionotropic receptors localising to synapses later on in newborn neuron maturation. We also observe a 
sequential recruitment of postsynaptic but not presynaptic scaffold proteins. GABAergic synapses were also found to 
mature faster than glutamatergic synapses. These data reveal the unique developmental profile of synapses of newly 
generated neurons, enabling us to determine how the function of newborn neuron synapses could contribute to restoring 
damaged neuronal networks.  
 

 
3B.3 TEMPORAL DYNAMICS OF SALIVARY STEROIDS 
Ingram JR, Lo KR, Atkinson KR, Martinsen PJ, Beaven CM  
Functional Foods and Health programme, The Horticultural and Food Research Institute of New Zealand Ltd. 
(HortResearch), Private Bag 92169, Auckland, New Zealand 
 
Hormones are secreted in a pulsatile or burst-like manner into the bloodstream.  Information coded in the frequency and 
amplitude of these pulses allows for the differential regulation of specific target cell function and structure.  A detailed 
knowledge of hormone pulsatility and ultradian rhythms is therefore essential for understanding endocrine systems.  
Measurement of steroid hormones in saliva offers a number of advantages when assessing secretion dynamics, 
including the non-invasive, stress-free nature of the sampling and the ability to collect repeated samples in a subjects’ 
normal environment. We investigated the use of frequent saliva sampling (every 10 minutes for 10 hours from 
awakening) to monitor ultradian and diurnal rhythms in salivary cortisol (C), testosterone (T) and dehydroepiandrosterone 
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(DHEA) secretion.  Nine male subjects (average age 33 ± 2 years) collected saliva samples during a normal working day, 
on two occasions seven days apart.   Subject compliance with the saliva sampling protocol was monitored electronically.  
Subjects kept a diary describing their activities over the day.  Samples were stored at -20 °C until analysed using 
modifications of commercially available radioimmunoassay kits.  Our data demonstrate, for the first time, the presence of 
ultradian rhythms in individual C, T and DHEA saliva concentration time profiles.  Features of their diurnal rhythm 
including the post awakening rise in C and awakening declines in T and DHEA were also characterised.  Average 
concentrations of C, T and DHEA were less variable between days within an individual than between subjects, 
suggesting that salivary steroid concentrations are reproducible features of an individual’s physiology.  In conclusion, we 
propose that frequent saliva monitoring may provide an effective means for assessing hormonal dynamics in a non-
clinical setting. 
 

 
3B.4 INTERSTITIAL FLUID PROTEINS OBTAINED BY TRANSDERMAL SAMPLING 
Kelly R Atkinson, Laith A Hurmez, and John R Ingram 
Functional Foods and Health Programme, The Horticultural and Food Research Institute of New Zealand Ltd. 
(HortResearch), Auckland, New Zealand 
 
Interstitial fluid (ISF) may be an advantageous source of diagnostic markers because of their rapid and localized release 
from cells into this fluid compartment at potentially higher concentrations than present in blood.  Collection of ISF is 
difficult but new developments in transdermal sampling technologies hold promise for routine collection.  We have used 
ultrasound skin permeation technology (SonoPrep®, Echo Therapeutics Inc.) to create micropores in the stratum 
corneum, allowing transdermal ISF extraction.  Transdermal protein flux was determined in 16 subjects by monitoring 
passive diffusion of proteins into buffer reservoirs covering permeated and unpermeated (control) skin sites.  Buffer was 
exchanged every 30 min for two hours.  Each sample was split into low- and high-molecular weight fractions (± 3 kDa) 
and assayed for protein.  2-D gel electrophoresis was performed on pooled samples.  Ultrasound permeation produced a 
> 3-fold increase in high-molecular weight protein flux compared with control skin sites.  2-D gels showed a distinct 
change in protein composition with time.  Initial samples showed a protein composition similar to that of plasma.  This 
pattern changed in successive samples with a reduction in high-molecular weight species and an increase in low-
molecular weight proteins (< 30 kDa).  Identification of these proteins is underway.  This is the first example of a range of 
protein species obtained using this skin permeation technology.  Transdermal sampling of ISF shows promise for 
evaluation of protein biomarkers; however, the quantities recovered using passive diffusion are extremely low.  Research 
is ongoing into extraction enhancement techniques to increase the transdermal flux of ISF proteins. 
 

 
3B.5 A LIFE OR DEATH DECISION: ACTIVATION OF EXTRACELLULAR SIGNAL REGULATED 
KINASE WITH KERATINOCYTE TERMINAL DIFFERENTIATION. 
Joseph Cursons, Dr Edmund Crampin, Dr Marc Jacobs 
Auckland Bioengineering Institute 
 
The epidermis has a critical role in maintaining homeostasis by minimising transdermal water loss and providing 
protection against environmental insult, through the epidermal barrier function. This is achieved primarily as a result of 
the biochemical and morphological changes which occur as keratinocytes proceed through their terminal differentiation 
(cornification) program. Disregulation of cornification can lead to epidermal disorders such as psoriasis or skin cancer, 
while genetic knockdowns that disrupt epidermal development can even lead to embryonic lethality, highlighting the 
critical role of the epidermis in homeostasis. 
It is likely that a wide variety of stimuli are essential in regulating keratinocyte terminal differentiation, however, the 
extracellular signal regulated kinase (ERK) branch of the mitogen activated protein kinase signalling cascade, in 
particular, appears to be critical. Therefore, we have investigated the activation of key components from the ERK 
signalling pathway, togethor with several stimuli which are believed to be critical in its regulation: epidermal growth factor; 
integrin-mediated adhesion; and intracellular calcium. 
We are investigating these proteins using immunofluoresence and confocal microscopy imaging, with array-oriented 
scripting for quantitative data extraction. Spatially-resolved mass spectrometry, achieved with laser capture microscopy 
is being used to further verify and supplement the resulting data. 
Using subsequent mathematical modelling techniques we hope to elucide the role of ERK in regulating keratinocyte 
terminal differentiation. By better understanding the cornification process in normal healthy epidermis, it is hoped that we 
may also provide insight towards the changes which occur in pathological conditions of the epidermis. 
 

 
3B.6 A NEW TECHNIQUE FOR INVESTIGATING HIGH VELOCITY TURBULENT STENOTIC JETS WITH 
MR  
Kieran R O’Brien, Brett R Cowan, Matthew D Robson, and Alistair A Young 
Bioengineering Institute, University of Auckland 
 
The accurate measurement of high velocity blood flow in patients with heart valve disease is vital for planning patient 
surgical intervention. Aortic stenosis or a narrowing of the aortic valve is especially prevalent in New Zealand due to the 
continued high incidence of Rheumatic fever. The current clinical diagnosis relies on Doppler ultrasound measurements 
of the jet’s peak. Unfortunately, the technique has limitations due to the ribcage, lungs and size of the patient. Disease 
severity is often misclassified making it difficult to monitor and plan patient treatment. 
Phase contrast (PC) magnetic resonance (MR) has been proposed as an alternative; however, questions about its 
reliability in high velocity turbulent flow have been raised. We have previously shown that due to a phenomenon known 
as intravoxel dephasing. They can be reduced by shortening the time between slice excitation and the centre of readout 
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– echo time (TE). By optimising current techniques, utilising the larger faster gradients available with modern scanners, 
we can shorten TE from 2.79msec to 2.0msec; however, we found that the PC estimate of flow still underestimates the 
flowmeter in our high velocity stenotic phantom.  
We therefore developed a new PC technique that combines a new velocity dependent slice excitation and ultra-short TE 
radial-spoke readouts. The new technique can shorten TE to approximately 0.65msec. The sequence: a) effectively 
measures velocity over a shorter time period; b) mitigates errors due to intravoxel dephasing; and c) exhibits excellent 
linearity in the high velocity phantom, even at high flow rates. Preliminary results in patients indicate that this method 
shows promise for investigating high velocity turbulent flow with MR. 
 
 
 
CONCURRENT SESSION 3C (Immunet) – Inflammation 
 
 
3C.1 NOVEL APPROACHES IN THE DESIGN OF VACCINES AGAINST BOVINE TUBERCULOSIS 
Bryce M. Buddle1, Natalie A. Parlane1, Bernd, H.A. Rehm2 , Michel Denis1 and D. Neil Wedlock1 
1AgResearch, Hopkirk Research Institute, Palmerston North, NZ; 2Institute of Molecular Sciences, Massey University, 
Palmerston North, NZ. 
 
New Zealand has made considerable progress in the control of bovine tuberculosis (TB) via a control programme 
consisting of culling of the wildlife vector for bovine TB (possums) and test and slaughter of reactor cattle and farmed 
deer. Although the number of cattle and farmed deer herds infected with bovine TB has decreased by 90% in the past 14 
years, the percentage of area of our country where TB is found in wildlife species remains at 40%. Maintenance of low 
levels of bovine TB in our livestock will be essential in the longer term to safeguard our meat and dairy exports. 
Economic control options are urgently required and deployment of an effective TB vaccine for cattle is expected to lead 
to substantial savings in terms of possum control, which currently costs $55 million/year. The human TB vaccine, BCG, 
induces incomplete protection in cattle and suffers from the disadvantage of compromising currently available diagnostic 
tests for bovine TB. It would be highly desirable to develop a sub-unit protein TB vaccine which would not interfere with 
the use of diagnostic tests, but the design of such vaccines represents a substantial challenge. Vaccination of cattle with 
a combination of BCG vaccine and a protein TB vaccine has induced more substantial levels of protection than BCG 
used alone. We are currently using this model system to optimise antigen and adjuvant selection to construct a sub-unit 
vaccine. Co-delivery of immunologically important antigens and immunostimulatory molecules to immune cells is a key 
feature of our approach. To that end, we are using a novel delivery system based on bionanoparticles to achieve this 
goal. We will present an overview of our recent findings on the construction of a sub-unit vaccine against bovine TB. 
 

 
3C.2 A DEER MODEL OF CHRONIC INFLAMMATORY BOWEL DISEASE (CIBD) THAT                                                   
MIMICS CROHN’S  DISEASE IN HUMANS 
Frank Griffin, Christie Rodgers, Rory O’Brien, Mark Robinson, Simon Liggett 
Disease Research Laboratory, Department of Microbiology & Immunology, University of Otago, New Zealand. 
 
Our model of Johne’s disease (Jd) is compelling because it reflects unique susceptibility to Jd caused by infection with 
Mycobacterium avium spps paratuberculosis (Map) in deer. Polarised phenotypes of susceptibility and resistance to 
infection of different deer breeds to Map infection, provides unique opportunities to study chronic inflammatory bowel 
disease (CIBD) in an animal model with predictable disease outcomes. This study attempts to chart aspects of host 
immune responsiveness across the spectrum from exposure through to the development of infection to debilitating/fatal 
wasting disease. Our laboratory has developed immunoassays to efficiently diagnose infection & disease following 
exposure of deer to Map.  We are currently exploring facets of immune reactivity that distinguish early immune reactions 
that define resistance or protective immunity following Map infection. We have identified deer breeds that display 
polarised resistance and susceptibilit  to Map infection which allow us to explore genes that contribute to heritable 
resistance to IBD and unique aetiologies for the establishment of infection related IBD. The authors make no claim that 
there is a proven link between Map infection in ruminants and human CIBD but suggest that the study of Jd in deer is a 
credible model for CIBD in humans. The deer model of Map infection can be used to study aspects of susceptibility, 
diagnosis, prophylaxis and prevention of Crohn’s disease in humans. Facets involving immunodiagnosis, prophylaxis and 
heritable resistance to Ma  infection in deer will be discussed to illuminate how animal models of disease can inform 
research into chronic inflammatory disease in humans. 
 

 
3C.3 ORAL DELIVERY OF VACCINES - CAN THE DEFAULT TO ORAL TOLERANCE BE OVERCOME? 
Frank Aldwell 
Immune solutions Ltd, University of Otago      
 
The oral route has appeal for immunising humans and for delivery of vaccines to animals. The challenges for oral 
vaccination include choosing a matrix that is compatible with the vaccine while providing effective delivery to the host 
immune system. Over the past six years, our laboratories have developed, tested and refined an oral delivery vehicle for 
vaccination against infectious diseases. This comprises a lipid matrix that enables some vaccines to be targeted to sites 
of immune induction in the small intestine. The lipid matrix facilitates on-shelf storage of vaccines and the generation of 
antibody and cell-mediated immune responses following oral delivery. Oral vaccination using lipid-encapsulated BCG, 
the human tuberculosis vaccine, establishes populations of replicating bacilli in lymphatic tissues of the alimentary tract 
of mice, possums and guinea pigs. In mice intra-lymphatic BCG can persist for at least 7 months following oral 
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vaccination and the persistence of BCG appears necessary for sustained immunity against tuberculosis. Mice, guinea 
pigs and possums immunised by oral delivery of lipid-encapsulated BCG show a degree of protection against aerosol 
challenge with virulent Tb organisms that is at least equivalent to subcutaneous BCG vaccination. Furthermore in a 
controlled field trial, oral vaccination of free-living possums with lipid-encapsulated BCG has been shown to prevent new 
cases of Tb from developing. Recently we have demonstrated that oral vaccination using a lipid-encapsulated sub-unit 
extract from Chlamydia protects mice against experimental genital infection with Chlamydia muridarum. These 
experiments suggest that some vaccines that have been adapted for oral delivery can provide effective immunity against 
mucosal pathogens. 
 

 
3C.4 MYCOBACTERIUM AVIUM SUBSP. PARATUBERCULOSIS ASSOCIATED WITH CROHN’S 
DISEASE IN NEW ZEALAND? 
Bentley, RW,1 Glubb, DM,1 Keenan, JI,2 Gearry RB,3, Barclay ML,3 Roberts RL1 
Departments of Pathology1, Surgery2, University of Otago, Christchurch; Department of Gastroenterology3, Christchurch 
Hospital, Christchurch. NEW ZEALAND. 
 
Crohn’s disease (CD) is a debilitating and incurable form of inflammatory bowel disease (IBD), the incidence of which is 
increasing markedly in developed countries, including New Zealand. The cause of CD is unknown, but environmental 
and host genetic factors seem to be involved in the aetiology of this complex disease. No bacterial cause of CD has been 
clearly identified, but of the bacteria that may trigger or maintain inflammation in CD, the evidence is arguably most 
compelling for Mycobacterium avium subsp. paratuberculosis (MAP). Molecular, serological and microbiological studies 
have indicated a higher incidence of MAP in CD patients compared to controls. Very few studies have investigated the 
incidence of MAP in peripheral blood. 
NOD2 is a pattern recognition receptor which is involved in bacterial sensing via detection of components of the bacterial 
cell wall. Defects in NOD2 are strongly associated with susceptibility to CD and it has been proposed that there is a link 
between defects in bacterial sensing and inflammatory disorders such as CD. Our aim is to determine the incidence of 
MAP in patients with CD, and whether there is an association with NOD2 mutations. 
Blood samples from 361 CD patients and 200 controls, of known NOD2 genotype, were screened by PCR for MAP-
specific IS900 DNA, and ELISA for MAP antigens. 
PCR detected the equivalent of 100 MAP cells/ml of blood. The incidence of MAP-specific IS900 DNA differed 
significantly between the CD cohort (33.8%) and controls (21.5%), p=0.002 (OR=1.86 [95% CI, 1.247-2.785]). No 
significant association was seen for carriage of one or more NOD2 mutant alleles and MAP status, p=0.871 (OR=0.96 
[95% CI, 0.585-1.575]). 
In conclusion, the over-representation of MAP in a large population-based cohort of CD patients supports a role for MAP 
in the aetiology of CD in Canterbury, New Zealand. 
 

 
3C.5 EVALUATION OF MOLECULAR BASIS OF CROSS REACTIVITY BETWEEN RYE AND BERMUDA 
GRASS POLLEN ALLERGENS 
Ruby Tiwari1, Prem L Bhalla2 and Mohan B Singh2. 
1Massey University, Institute of Food Nutrition & Human Health, Palmerston North, New Zealand. 2The University of 
Melbourne, Faculty of Land and Food Resources, Melbourne, Australia. 
 
Allergenic cross-reactivity between the members of the Pooids (Lolium perenne, Phleum pratense, and Poa pratensis) 
and members of the Chloridoids (Cynodon dactylon and Paspalum notatum) is well established. RAST inhibition studies 
using crude extracts in the past have demonstrated limited cross-reactivity between the Pooids and the Chloridoids 
suggesting that individuals allergic to Chloridoids may require separate diagnosis and therapy. However, little is known 
about the molecular basis for the limited cross-reactivity observed between the two groups of grasses. The aim of this 
study was to determine the molecular basis of cross reactivity between the major allergens from Rye and Bermuda grass 
pollens using both crude pollen extract and purified recombinant allergens from each grass. Sera collected from Rye 
grass pollen allergic patients were used in immunoblot inhibition studies. Purified recombinant Lol p 1, Lol p 5 and crude 
pollen extract from Rye grass was used in cross inhibition experiments with crude extract and purified recombinant Cyn d 
1 from Bermuda grass. The immunoblot inhibition studies revealed a high degree of cross inhibition between the group 1 
allergens but none was observed between rCyn d 1 and rLol p 5. Crude Rye grass extract strongly inhibited IgE reactivity 
to Bermuda grass, whereas crude Bermuda grass pollen extract acted as a weak inhibitor. These findings suggest that a 
possible explanation for low degree of cross-reactivity between the Pooids and Chloridooids may at least in part be 
attributed to the absence of group 5 allergen from Chloridoid grasses. In conclusion, this approach of using purified 
proteins may be applied to better characterize the cross-reactivity patterns between different grass pollen allergens. 
Such information should allow better diagnosis and immunotherapy of grass pollen allergic individuals.  
 

 
3C.6 FORMULATION AND DELIVERY OF IMMUNOGENIC SUSTAINED RELEASE SUBUNIT VACCINES 
Julia Myschik1,2, Warren McBurney1, Thomas Rades1, Sarah Hook1 
1School of Pharmacy, University of Otago, Dunedin, New Zealand. 2 Department of Pharmacy, Pharmaceutical 
Technology and Biopharmaceutics, Ludwig-Maximilians-University Munich, Germany 
 
A number of different types of prophylactic and therapeutic subunit vaccines and have been developed. However subunit 
antigens whilst being very safe are often poor stimulators of immune responses and must be given multiple times in 
order to stimulate effective immune responses. Multiple immunisations create difficulties as regards compliance and 
increased costs.  The aim of this work is to improve the immunogenicity of vaccine antigens and to reduce the 
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requirement for multiple immunisations by incorporating them into immunogenic particulate delivery systems and to use 
sustained release formulations that will deliver the particles over an extended period of time.   
Previous work has demonstrated that lipid implants prepared from phosphatidylcholine, cholesterol and the adjuvant 
Quil-A could stimulate an immune response equivalent to that induced by two doses of a comparable injectable vaccine. 
However, entrapment of antigen into particles released from the implant was low. Therefore implants were modified to 
include a cationic derivative of cholesterol, DC-cholesterol, into the implants with the aim of increasing antigen 
entrapment and immunogenicity. In addition the immunogenicity of implants containing either α-Galactosylceramide (α-
GalCer), imiquimod or Quil-A (QA) as adjuvants was compared. 
 
 
 
CONCURRENT SESSION 4A (Joint Session) – Bioengineering and General 
 
 
4A.1 THE INNOVATION PATHWAY FOR BIOENGINEERING 
Richard Simpson, David Budgett, and Rob Kirton  
Auckland Bioengineering Institute, University of Auckland. 
 
Knowledge Transfer is important to the national interest. It assists research centres and industry in overcoming the 
barriers to the diffusion of opportunities and orientates research towards meeting the specific needs and aspirations of 
industry, the community and wider society. Knowledge Transfer is also a feedback mechanism that can be effectively 
applied to refine and develop core capabilities of a research institute. This demand driven funding model can lead to 
successfully targeted research and on-going sustainment through the agglomeration of industry sourced investment. 
 “The Innovation Pathway for Bioengineering” grant was awarded to the Auckland Bioengineering Institute by TEC on 1 
February, 2007. It is funded under the Growth and Innovation Pilot Initiative (GIPI) scheme. The high level objective is to 
mesh business needs with research capabilities through human capability building and knowledge sharing. While a major 
part of the pilot relates to engaging with industry on our core capabilities there is also a strong support for entrepreneurial 
activities through a Knowledge Transfer Fund.  The first core capability selected was Musculoskeletal modelling, a 
second core capability “Training and Education Simulation” was introduced in year two of the pilot. 
This initiative links the world leading research capabilities of the Bioengineering Institute with the emerging biotechnology 
industry in New Zealand. It seeks to ignite a culture of entrepreneurship developing within the Institute and the wider 
University, and gain leverage from support available through Auckland UniServices Limited, the commercial arm of the 
University.  
Industry interactions have dramatically increased through a series of forum activities. To date, this initiative has spawned 
twelve research collaborations and one spin-out company.  An Industry Advisory Board has been established to steward 
these rich yields in demand-driven innovation along the path towards commercialisation. 
 
 
4A.2 A THERMAL ANALYSIS OF A 15W TRANSCUTANEOUS ENERGY TRANSFER SYSTEM IN A 
SHEEP STUDY 
T Dissanayake1, D Budgett1, 3, AP Hu2, S Malpas3 
1Auckland Bioengineering Institute and 2Department of Electrical and Computer Engineering, University of Auckland, 
3Telemetry Research Limited, Auckland, New Zealand 
 
Smart implantable biomedical devices require electrical energy for operation. Transcutaneous Energy Transfer (TET) 
systems use magnetic fields to transfer power across the skin without direct electrical connectivity. This offers the 
prospect of lifetime operation and overcomes the substantial infection risk associated with wires passing through the 
skin. A primary coil placed outside the patient’s body generates a magnetic field and a secondary coil placed inside the 
body derives the power from this field. An important aspect of a TET system is to be able to deliver the required power to 
the biomedical device without excessively heating the surrounding tissue.  
This paper presents an experimental thermal analysis of a TET system implanted in a sheep. The system was operated 
over three weeks and was tested for delivering power to four different loading conditions (7W, 10W, 15W and 25W). At a 
maximum load of 25W, the maximum temperature of 41.9oC was observed in the implanted coil. For a 7 day period, 15W 
of power was delivered. At the conclusion of the procedure, histology of the tissue surrounding the implanted coil was 
carried out. These tissue samples were compared with healthy tissue in order to identify the impact of the TET system. 
 
 
4A.3 MAGNETIC COUPLING STUDY OF MULTIPLE COILS DESIGNED FOR TET SYSTEMS 
Hunter Hanzhuo Wu, Patrick Hu, David Budgett, Simon Malphas.  
Bioengineering Institute and Physiology, The University of Auckland. 
 
Artificial hearts offer life saving prospects for patients with end stage heart failure. However, currently wires are needed 
to pass through the skin to provide power to them which presents serious infection risks. Transcutaneous Energy 
Transfer (TET) systems are preferable because they use magnetic field coupling to transfer power into the body without 
direct electrical contacts, thus the risk of infection is minimized. The main issues involved with TET systems are heat 
dissipation, coupling range, and size.  
A compact converter system is proposed which reduces the size and weight of the magnetic components carried by the 
patient. This is achieved by splitting the primary coil into two physical parts which serve as not only the primary magnetic 
field source, but also the key magnetic component required for power converter operation. The primary coils are driven 
by a current-fed push-pull resonant converter and the secondary coil is magnetically coupled with them to receive power 
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to drive biomedical implants. This study presents a coupling analysis of two primary coils and a single secondary coil 
designed for a TET system which can deliver 15W of power on a continuous basis. Both the self and mutual inductances 
of the primary coils and the secondary coil are analyzed using Neumann’s formula. The coupling coefficient between the 
primary and secondary coils with disk configurations is determined under axially aligned separation condition. Simulation 
analysis based on JMAG software package is used to verify the analytical results. The experimental study is also 
undertaken and has shown a good agreement with the analytical and simulation results. These results will help 
determine the physical design of the primary coils of a TET system located on the outside of a patient.   
 

 
4A.4 HIGH RESOLUTION MAPPING OF THE MORPHOLOGY OF THE HUMAN LENS REVEALS A ZONE 
OF EXTENSIVE MEMBRANE REMODELLING 
K.L. Walker1, J.C. Lim1, P.J Donaldson1,2. 
Molecular Vision Laboratory, Department of Physiology1 and Department of Optometry and Vision Science2, University of 
Auckland. 
 
The morphology of the human ocular lens has successfully been viewed using several different microscopy techniques.  
However, in the production of all of these images, the outer layers of the lens were first removed to facilitate vibratome 
sectioning.  We have developed a method of first fixing, then sectioning the human lens which keeps the capsule, 
epithelium and outer cortical fibres intact.  This has enabled the production of the first high resolution images of all areas 
of the human lens. 
As a result of these images, we have discovered a morphological feature of the human lens which has previously not 
been described.  In contrast to other the youngest, nucleated fibre cells of the human lens are only present in a relatively 
small area of the outer cortex. When these nuclei are lost from human fibre cells, a distinct zone plasma membrane 
remodelling abruptly forms.  Furthermore, this zone occupies approximately the same number of cell layers from the 
capsule as the lens grows throughout life and new cells are laid down at the equator.  This indicates that zone of 
remodelling may be a transitional phase in the age-dependent differentiation of fibre cells as the mature and become 
compacted towards the centre of the lens. 
Support by Health Research Council International Investment Opportunities Fund 
 

 
4A.5 MAPPING OF GLUTATHIONE TRANSPORT PATHWAYS IN THE RAT LENS. 
Ivy Li, Ling Li, Julie Lim and Paul Donaldson 
Molecular Vision Laboratory, Department of Physiology and Department of Optometry and Vision Science, University of 
Auckland 
 
Initiation of lens cataract is strongly associated with oxidative damage. Age-related nuclear (ARN) cataract has been 
identified as a transport disease, initiated by an age-dependent failure to deliver glutathione (GSH) the principal 
antioxidant in the lens1. As a first step to enhancing antioxidant uptake as a defence against cataract initiation, we have 
been studying the pathways responsible for GSH accumulation in the lens. The levels of GSH in the lens are maintained 
by a combination of direct uptake and synthesis from its amino acid precursors (cysteine, glycine and glutamine).  
Previously in our lab, we have utilised a novel immunocytochemical approach to detect free amino acids in different 
regions of the lens2 . Interestingly, while GSH was localised in the epithelium at the lens equator, none of the precursor 
amino acids were detected suggesting that this area of the epithelium relies on direct uptake of GSH.  On the other hand, 
lens fiber cells were shown to have high levels of precursor amino acids and GSH suggesting that cortical fiber cells may 
be more reliant on GSH synthesis. To identify the transporters responsible for GSH uptake, we have utilised RT-PCR to 
identify OAT3 a sodium-dependent transporter and SDCT2 a sodium-independent transporter were present at the 
transcript level in the rat lens3.  Western blotting and immunocytochemistry were used to localise the expression of these 
transporters at the protein level.  In addition, a lens culture system has been established to enable levels of amino acids 
and GSH to be modulated allowing us to further understand the different pathways that contribute to maintaining GSH 
levels in the lens.  
1. Truscott, R.J. Ophthalmic Research, 2000. 32:185-94, 2. Lim, J., et al., Invest. Ophthalmol. Vis. Sci., 2007. 48:5142-
5151, 3.Lash, L.H., Toxicology and Applied Pharmacology, 2005. 204:329-342. 
All of the studies described were approved by the University of Auckland Animal Ethics Committee. Supported by the 
Marsden and FORST funds, the University of Auckland FDRF and Research Committee. 
 

 
4A.6 SECRETION IN THE POSSUM ILEUM OCCURS INDEPENDENTLY OF NKCC1 
Ray Bartolo1 2, Natalie Harfoot1, Mike Gill1, Kristy Demmers2, Bernie McLeod2 & Grant Butt1 
1 Department of Physiology, School of Medical Sciences, University of Otago, Dunedin, New Zealand; 2 AgResearch, 
Invermay Agricultural Centre, Mosgiel, New Zealand 
 
Previous research in our laboratory has shown that the colon of the Australian common brushtail possum does not have 
an electrogenic secretory response. Given the functional significance of electrogenic Cl- secretion in the intestine of 
eutherian mammals, we have investigated the secretory response in the small intestine of the possum, which is a 
metatherian mammal. In the Ussing chamber, cAMP-dependent secretagogues stimulated a sustained increase in ileal 
short circuit current (Isc).  The response was inhibited by the mucosal addition of the anion channel blocker 5-nitro-2-(3-
phenylpropylamino) benzoic acid (NPPB; 100 µmol L-1), consistent with an anion secretory response. However, the 
response was not inhibited by serosal bumetanide (10 µmol L-1), indicating that the stimulated ileal Isc does not involve 
electrogenic Cl- secretion driven by the NaK2Cl cotransporter, NKCC1. We were unable to detect NKCC1 using Western 
blots, thus indicating that NKCC1 is not expressed in the possum ileum. However, we were able to localize a small 
population of cells in the possum ileum that displayed NKCC1 immunoreactivity; these cells appeared to be evenly 
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distributed between the villous and crypt cells. This pattern of NKCC1 expression differs markedly to eutherian 
mammals, where high levels of NKCC1 expression in crypt cells are associated with electrogenic Cl- secretion. We 
conclude that the ileum of the possum does not secrete Cl- due to low levels of NKCC1 expression.  
Supported by the National Research Centre for Possum Biocontrol, FRST, the University of Otago and the Animal Health 
Board of NZ, Inc. 
 

 
4A.7 EFFECTS OF THE ERGOPEPTIDE ALKALOIDS ERGOTAMINE, ERGOVALINE AND PERAMINE 
ON GASTROINTESTINAL MOTILITY OF SHEEP 
*McLeay, LM, *Poole, DP, *Burke, J, *Allen, KA, #Littler RA and �Smith, BL.  
*Department of Biological Sciences and #Department of Statistics, The University of Waikato; �Toxinology and Food 
Safety Research Group, New Zealand Pastoral Agriculture Research Institute (Ltd), Ruakura Research Centre, Hamilton, 
New Zealand. 
 
The ergot alkaloids ergovaline (EV) and ergotamine (ET) produced by endophytic fungi in ryegrass, have profound 
excitatory and inhibitory effects on reticulo-ruminal motility of sheep (1).  We tested these ergopeptides with receptor 
antagonists atropine, GR113808A and sulpiride, on other regions of the gut, in both conscious animals and in vitro 
preparations. We also tested colocalizing peramine (insect deterrant) on motility in vitro. In vivo experiments: In 3 
conscious sheep, motility was recorded as integrated EMG’s from the abomasal antrum and duodenum.  ET i.v. (20 
nmol.kg-1) caused an immediate and significant (P<0.05) reduction in activity of the antrum and duodenum: none of the 
blockers reduced the inhibitory response of the antrum, but the inhibitory effect on the duodenum was reduced by 
sulpiride (P<0.05). In vitro experiments: whole wall strips of the reticulum, and abomasal antrum, were set up in 10 mL 
organ baths, superfused with Tyrode Ringer solution at 37°C and bubbled with 95% O2: 5% CO2. Motility was recorded 
by force transducers. ET and EV (10-7 and 10-6 M) increased motility of the reticulum which was not reduced by 
GR113808A. Peramine (10-6 M) had no effect on motility of the reticulum. ET and EV (10-8 to 10-6 M) increased motility of 
the antrum, (P<0.05) which was not prevented by atropine.  
Responses of the antrum and duodenum to ET and EV appear non-cholinergic with possible dopaminergic receptor 
involvement in vivo, while inhibitory effects on the antrum in vivo, compared with excitatory in vitro, may be reflexly 
mediated. 
1. McLeay, LM & Smith, BL (2006) American Journal Veterinary Research 67: 707-714. 
These experiments were approved by The University of Waikato Animal Ethics Committee and the Ruakura Research 
Centre Animal Ethics Committee. 
 
 
 
CONCURRENT SESSION 4B (NZSE) – Neuroendocrinology 
 
 
4B.1 HUMAN CHORIONIC GONADOTROPHIN : LH RELATIONSHIPS IN HORSES 
Margaret J Evansa, EL Gastalb, MO Gastalb, LA Silvab, NE Kitsona, SL Alexanderc, CHG Irvinec 
aEndolab, Christchurch Hospital, NZ, bDepartments of Veterinary and Animal Science, Federal University of Viçosa, MG 
36570, Brazil, and cLincoln University, Canterbury, NZ 
 
Human Chorionic Gonadotrophin (hCG) preparations have been used to induce ovulation in several species. The use of 
hCG is widespread in the equine breeding industry as it results in ovulation at a predictable time, important because of 
the long oestrus (around 6 days) in mares. We have investigated the effects of different doses of hCG on the time to 
ovulation, as well as the changes in LH secretion before and after its administration1. Cyclic mares were given hCG (0-
controls, 500, 1500 or 2500 IU; mean n=21 per group) i.v. when the largest ovarian follicle reached 35mm in diameter, 
with blood samples collected 12 hourly prior to and 6 hourly after administration until ovulation. Seasonally acyclic mares 
(n=8) and castrated male horses (n=5) were similarly treated with hCG (1500 IU) and blood sampled. LH concentrations 
were measured by radioimmunoassay and results corrected for cross reaction of the hCG. In cyclic mares, the time to 
ovulation in the 2500 and 1500 IU hCG mares was shorter than in controls (43.5±1 and 44.0±1 h compared to 98.2±5.6 
h) or than in the 500 IU group (82.6±8.5 h). This shortened time to ovulation was associated with LH increasing earlier in 
these 2 groups to be higher by 24 h after hCG and to remain higher than in the control or 500 IU hCG mares until 42 h 
after administration. The profile of the advanced LH surge was identical to that occurring in the control mares ovulating 
spontaneously, approximately 54 h later. In contrast, there was no increase in LH following hCG administration in 
seasonally acyclic mares (follicle size <15 mm) or in castrated male horses. This study shows that the well established 
role of hCG in inducing ovulation not only involves an increase in endogenous LH, but that this LH response is in turn 
dependent on the presence of an active ovary.  
1.Evans M J et al 2006. Anim Reprod Sci 94:191-194 
 
 
4B.2 EFFECTS OF KISSPEPTIN ON AXON OUTGROWTH FROM GnRH NEURONS IN THE 
EMBRYONIC MOUSE 
C. L. Jasoni and Z. Fiorini 
Centre for Neuroendocrinology, Department of Anatomy & Structural Biology, University of Otago 
 
Neurons that secrete gonadotropin-releasing hormone (GnRH) represent the neural control point of fertility in all 
mammals.  In the rodent brain, the cell bodies of GnRH neurons reside in the rostral regions of the hypothalamus, and 
the majority of cells each project a single axon caudally to the median eminence (ME) where GnRH is released into the 
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pituitary-portal vasculature.  Despite a well-established adult anatomy, the mechanisms that are used during 
development to guide GnRH axons to their target are poorly understood.  We have recently developed a basal forebrain 
explant system in which GnRH neurons grow and extend axons in vitro, and are using this model to explore the cellular 
and molecular mechanisms of GnRH axon navigation.   
The novel neuropeptide, Kisspeptin, has profound effects on the physiology of adult GnRH neurons, yet a possible role 
for Kisspeptin during the development of the GnRH system is not known.  To test whether Kisspeptin may play a role in 
GnRH axon navigation, basal forebrain explants were cultured with or without Kisspeptin at several concentrations for 1, 
2, or 3 days in vitro. Explants were then fixed, processed for immunocytochemistry to reveal GnRH axons, and the length 
and number of GnRH axons extending from the explant were measured.  After 1 day in vitro Kisspeptin-treated (10 µM) 
explants showed a significant increase in the average length of GnRH axons compared with untreated explants.  These 
results indicate that Kisspeptin is able to stimulate axon extension from GnRH neurons, and demonstrate that Kisspeptin 
exerts significant effects on the physiology of GnRH neurons from both the developing and adult rodent hypothalamus. 
Supported by Lottery Health and the Department of Anatomy & Structural Biology, University of Otago. 
 

 
4B.3 KISSPEPTIN AS A MEDIATOR OF LEPTIN SIGNALING IN THE REPRODUCTIVE SYSTEM. 
Quennell, J., Grattan, D. and Anderson, G. 
Centre for Neuroendocrinology, University of Otago School of Medical Sciences, New Zealand. 
 
As part of our studies to elucidate the neuronal pathways by which leptin regulates the GnRH system, we used a Cre-
loxP system to generate transgenic mice with conditional leptin receptor deletion in either all forebrain neurons (via a 
CaMKIIα promoter) or only in GnRH neurons. Fertility of both sexes was assessed by puberty onset, estrous cyclicity (in 
females) and mating with wild-type mice. Male and female mice with neuronal leptin receptor deletion showed profound 
infertility in all parameters but mice with leptin receptors deleted only in GnRH neurons were normal. These results 
indicate that leptin exerts its effects on the GnRH system indirectly. Kisspeptin and leptin are both essential for fertility, 
since mutation of either kisspeptin receptors (GPR54) or leptin receptors causes infertility. We tested whether the 
kisspeptin system is down regulated by the absence of leptin signaling. Quantitative RT-PCR was used to measure the 
levels of KiSS-1 and GPR54 mRNA in rostral (including the AVPV/periventricular kisspeptin neurons) and caudal 
(including the arcuate kisspeptin neurons) hypothalamic tissue blocks in leptin-deficient mice and their wild-type 
littermates. All mice were ovariectomised and estrogen replaced with low physiological levels of estrogen via 
subcutaneous implants to normalize levels of this steroid, since the kisspeptin system is estrogen sensitive. Female 
leptin-deficient mice showed ~10% KiSS-1 gene expression in the arcuate region compared to controls (P<0.05). There 
was no effect of leptin receptor mutation on KiSS-1 mRNA levels in the AVPV/periventricular region. GPR54 mRNA 
levels were also not significantly different between mutant and control mice. However, in mice with intact ovaries, GPR54 
mRNA was up regulated in the caudal hypothalamus by leptin receptor deletion. LH levels in these mice confirmed that 
leptin-deficient mice were more sensitive to exogenous kisspeptin administration. These results show that once estrogen 
levels are normalised, mRNA for kisspeptin, but not kisspeptin receptor, is regulated by leptin in the brain. Our data 
suggest that leptin can signal indirectly on GnRH neurons via the arcuate population of kisspeptin neurons. 
Supported by the Health Research Council of New Zealand. 
 

 
4B.4 OESTRADIOL DIRECTLY REGULATES THE GLUTAMIC ACID DECARBOXYLASE 2 (GAD2) 
PROMOTER IN A TISSUE-SPECIFIC MANNER 
Sandra L. Petersen, Edward Hudgens, Clifford Carpenter and Lan Ji 
Department of Biology, University of Massachusetts Amherst, Amherst MA 01003  
 
Oestradiol (E2) is best known for its role in regulating the female reproductive system, but it also regulates diverse 
functions in the central nervous system (CNS).  The actions of E2 are mediated by estrogen receptor α (ERα) and ERβ, 
nuclear proteins that directly regulate gene expression by binding to DNA regulatory elements.  None of the gene targets 
identified to date are likely responsible for the wide array of E2 effects on neural functions.  We hypothesized that GAD2 
may play such a role, because it is colocalized extensively with ER throughout the brain and is primarily responsible for 
synthesis of GABA used in synaptic release.  In addition, the gad2 promoter region contains three putative oestrogen 
response elements (EREs) and E2 increases GAD2 mRNA levels in vivo.  However, it is unclear whether E2 directly 
regulates gad2 gene expression or that it does so through one or more of these EREs.  To address this issue, we cloned 
a 2691-bp fragment of the wild-type rat gad2 promoter into pGL3 basic luciferase reporter vectors and transiently 
transfected the vectors into MCF-7 breast cancer cells or into SN56.B5.G4 neural cells.  We found that E2, but not other 
gonadal steroids, activated the gad2 promoter.  Mutational analysis and chromatin immunoprecipitation assays showed 
that two imperfect EREs found at  -713 and -549 upstream from the translational start site were important for 
transactivation in neural cells, but only the highly conserved -713 site was stimulatory in MCF-7 cells.  A third ERE at -
1960 was inactive in neural cells, but acted as a strong repressive element in breast cancer cells, suggesting that this 
site might be important for tissue-specific expression of the gad2 gene.  Finally, contrary to the prevailing view that the 
main role of ERβ is to act repress ERα-stimulated transcription, we found that ERβ enhanced ERα transactivation of the 
gad2 gene. These findings suggest that the gad2 gene is a direct target of ER that may mediate many of the observed 
effects of E2 on neural functions. (Funding provided by NIH grants HD027305 and ES08774 to SLP.) 
 

 
4B.5 CONTINUED KAPPA-OPIOID RESTRAINT OF VASOPRESSIN NEURON ACTIVITY IN 
DEHYDRATION 
V Scott, CH Brown  
Centre for Neuroendocrinology and Department of Physiology, University of Otago 
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Dehydration increases vasopressin (anti-diuretic hormone) secretion from the posterior pituitary gland by 
hypothalamic neurons to reduce water loss in the urine. We used in vivo extracellular single unit recording to 
investigate the effect of 24 hour dehydration on activity patterning of vasopressin neurons. The action potential 
discharge of spontaneously active vasopressin neurons was recorded from the supraoptic nucleus of urethane-
anaesthetised non-dehydrated and 24 h-dehydrated rats, and categorised as continuous, phasic or irregular firing 
activity. Dehydration increased the firing rate of vasopressin neurons displaying continuous activity (from 7.1 ± 0.5 to 
9.0 ± 0.6 spikes.sec-1) and phasic activity (from 4.6 ± 0.7 to 7.8 ± 0.9 spikes.sec-1), but not those displaying irregular 
firing activity.  
Such increases in vasopressin neuron activity are expected to be curtailed by the release of the endogenous kappa-
opioid peptide, dynorphin, by autocrine feedback inhibition. We used the selective kappa-opioid receptor antagonist, 
nor-binaltorphimine (nor-BNI), to investigate feedback inhibition during dehydration. As expected, nor-BNI excited 
phasic neurons in non-dehydrated rats (from 4.1 ± 0.7 to 5.1 ± 0.5 spikes.sec-1), but also did so in dehydrated rats 
(from 6.4 ± 0.5 to 9.1 ± 1.2 spikes.sec-1) indicating that the κ-opioid feedback inhibition during phasic bursts is 
maintained during dehydration. Nor-BNI also excited neurons with an irregular firing pattern, suggesting that κ-opioid 
feedback also contributes to the activity patterning of non-phasic vasopressin neurons.The studies described were 
approved by the University of Otago Animal Ethics Committee. Supported by NZ Lottery Grants Board and the Otago 
School of Medical Sciences. 
 

 
4B.6 ENDOGENOUS ADENOSINE INCREASES MEDIUM AFTERHYPERPOLARIZATION AMPLITUDE 
TO GENERATE PHASIC ACTIVITY IN VASOPRESSIN NEURONS 
Colin H. Brown and Ming Ruan  
Department of Physiology, University of Otago, Dunedin 
 
Phasic activity in supraoptic nucleus vasopressin (antidiuretic hormone) neurons is characterized by alternating periods 
of activity (bursts) and silence, which increase the efficiency of vasopressin secretion from the posterior pituitary gland. 
Endogenous adenosine increases spike frequency adaptation to reduce phasic burst duration in vasopressin neurons in 
vivo. Because spike frequency adaptation results from medium afterhyperpolarization (mAHP) activation, we used sharp 
electrode intracellular recordings from supraoptic nucleus neurons in hypothalamic explants to determine the effects of 
endogenous adenosine on mAHP amplitude and phasic bursts in vitro. Superfusion of the A1 receptor antagonist, 8-
cyclopentyl-1,3-dimethylxanthine (CPT, 10 µM) increased intraburst firing rate of phasic neurons (by 2.0 ± 0.7 spikes s-1, 
P = 0.03) and burst duration (by 141 ± 113 s, P = 0.03). In a separate series of experiments, CPT reduced the amplitude 
of the mAHP evoked by a 1 s 20 Hz spike train (by 0.8 ± 0.3 mV, P < 0.001) in supraoptic nucleus neurons; this inhibition 
was not prevented  by 3 µM CsCl (0.8 ± 0.1 mV decrease, P < 0.01) to block the afterdepolarization (which overlaps 
temporally with the mAHP). Taken together, these data show that endogenous adenosine increases mAHP amplitude to 
contribute to spike frequency adaptation and shape phasic activity in supraoptic nucleus neurons. 
Supported by a University of Otago Research Grant and the Otago School of Medical Sciences Bequest Fund 
 

 
4B.7 LOW SERUM PROLACTIN IN EARLY PREGNANCY RESULTS  IN POSTPARTUM ANXIETY 
C. M. LARSEN, D. R. GRATTAN 
Centre for Neuroendocrinology, Department of Anatomy and Structural Biology, University of Otago, Dunedin, New 
Zealand. 
 
During the postpartum period there is an increased incidence of mood disorders. Pathological anxiety is the most 
common postpartum mood disorder, inflicting a substantial toll on both mother and baby. Attempts to understand the 
mechanisms of postpartum mood disorders have been impeded by the lack of an appropriate animal model that induces 
anxiety while retaining the unique hormonal changes and social stresses that occur during the peri-partum period. We 
have recently observed that exposure to female mouse pheromones throughout pregnancy prevents the 
normal attenuation of anxiety that occurs postpartum, resulting in postpartum females that are highly anxious compared 
to postpartum controls. This provides a novel model to investigate hormonal effects on postpartum anxiety. The anterior 
pituitary hormone prolactin is known to be elevated during pregnancy, and to induce changes in neurogenesis. Changes 
in both neurogenesis and prolactin have been associated with an altered risk of anxiety and depression in non-pregnant 
animals. Thus, we hypothesised that changes in either prolactin or neurogenesis could underlie the effects of pheromone 
exposure during pregnancy, leading to increased anxiety. Day 1 pregnant mice were exposed to female pheromones (or 
no pheromones), starting on the day of mating. Groups of mice (all groups n = 6) had serum prolactin levels measured 
by radioimmunoassay during early pregnancy, or bromodeoxyuridine injected on day 7 of pregnancy to measure levels of 
neurogenesis. Mice exposed to female pheromones had decreased serum prolactin levels in early pregnancy and an 
ablation of the normal increase of neurogenesis on day 7 of pregnancy (p < 0.05). To determine whether the change in 
prolactin, by itself, was sufficient to cause postpartum anxiety, the dopamine agonist bromocriptine was injected on day 1 
to 3 of pregnancy in non-pheromone-exposed animals, using a carefully titrated dose designed to maintain pregnancy 
whilst attenuating the normal high serum prolactin levels seen during early pregnancy. Bromocriptine-induced 
suppression of prolactin during early pregnancy significantly increased postpartum anxiety relative to controls (p < 0.05). 
Moreover, daily injections of prolactin for 3 days, to restore serum prolactin levels in early pregnancy in pheromone-
exposed mice, completely prevented the increase in anxiety postpartum. These data demonstrate a clear association 
between decreased serum prolactin levels in early pregnancy and the failure to show the normal adaptive decrease in 
anxiety postpartum. These results provide a novel insight into the potential mechanisms that underlie postpartum anxiety.  
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CONCURRENT SESSION 4C (Joint Session) – Human Physiology 
 
 
4C.1 PLETHYSMOGRAPHIC VERSUS DOPPLER ULTRASOUND ESTIMATES OF LEG BLOOD FLOW 
DURING AND AFTER SINGLE-LEG CALF EXERCISE 
R Thorp1, E Reeder1, J Donnelly1, G Fordy2, S Green1. 
1Department of Physiology, University of Otago. 2School of Sport, Unitec NZ. 
 
Venous occlusion strain-gauge plethysmography is generally thought to be a technique suited to the assessment of 
limb blood flow during rest, but not during exercise. However, plethysmographic estimates of limb blood flow during 
exercise have not been compared with a criterion standard. In this preliminary study of four young and healthy 
participants, we compared plethysmographic estimates of leg blood flow with simultaneous measurements of 
popliteal arterial blood flow using Doppler ultrasound. Blood flow was measured during a discontinuous, graded calf 
exercise protocol characterised by two minutes of exercise at five submaximal forces (100-500 N ≅ 10-50 %MVC), 
during recovery from exercise at each of these forces, as well as during mild (200 N) and moderate (400 N) exercise 
during which the subject was tilted in a stepwise manner from a (head up) tilt angle of 0 to 75 degrees. 
Plethysmographic estimates of leg blood flow (ml.100 ml-1.min-1) were converted to Doppler ultrasound units of flow 
(ml.min-1) using the volume of a segment of leg (tibial plateau to distal insertion of gastrocnemii muscles) estimated to 
contribute to the exercise-induced increase in leg blood flow.  The plethysmographic (x) and Doppler (y) data were 
pooled across all participants. The linear regression equations for graded exercise (n=180 observations), recovery 
from graded exercise (n=113), and exercise with tilt (n=214) are as follows: y = 0.957x + 42; y = 1.815x - 21; and y = 
0.732x + 111.  For graded exercise, the slope of the regression equation was not different from one; whereas the 
intercept was significantly higher than zero. In contrast, both regression parameters were significantly different from 
one and zero, respectively, for the recovery and exercise with tilt conditions. These data suggest that 
plethysmography is a valid technique for measuring limb blood flow during graded calf exercise. 
 

 
4C.2 EFFECT OF HYPOXIA ON MUSCLE VASCULAR CONDUCTANCE AND ELECTROMYOGRAPHIC 
ACTIVITY DURING GRADED CALF EXERCISE 
J Donnelly, R Thorp, S Green. 
Department of Physiology, University of Otago 
 
During hypoxia, the delivery of O2 to contracting muscles is maintained by a compensatory increase in muscle blood flow 
and vascular conductance. Mechanisms underlying this compensatory effect are not clear, and one potential mechanism 
that has not been explored is muscle activation. We tested the hypothesis that the hypoxia-induced increase in muscle 
vascular conductance coincides with an increase in electromyographic (EMG) activity of contracting muscles. Eight men 
performed single-limb, graded calf exercise under hypoxia (FIO2 ≅ 0.105) and normoxia (FIO2 = 0.21) on two, 
counterbalanced occasions. Exercise started after ten minutes of rest and consisted of intermittent contractions (1 s 
contraction, 2 s relaxation) and stepwise increases in force (100 N or ~10 %MVC per step) each two minutes until failure. 
Mean arterial pressure, muscle blood flow and muscle vascular conductance were measured during each relaxation 
period. EMG activities of the gastrocnemius medialis, gastrocnemius lateralis and soleus muscles were recorded during 
each contraction. All physiological responses over the last five contractions of each force were averaged and contrasted 
between hypoxic and normoxic conditions. Mean arterial pressure at rest and during exercise was not affected by 
hypoxia. In contrast, at the end of rest muscle blood vascular conductance was higher (P < 0.05) under hypoxia than 
normoxia (0.039 ± 0.008 vs 0.030 ± 0.008 ml.100 ml-1.min-1.mmHg-1); whereas EMG activity was unaffected by hypoxia. 
The exercise-induced increase in muscle vascular conductance was greater during hypoxia than normoxia at 
submaximal forces ranging between 100 and 500 N (ANOVA P < 0.05); whereas vascular conductance at the peak force 
was not affected by hypoxia. In contrast, EMG activities during exercise were unaffected by hypoxia (P > 0.05). These 
findings suggest that the hypoxia-induced increase in muscle vascular conductance is not due to an increase in muscle 
activation. 
 

 
4C.3 HAEMOGLOBIN AND THE GENDER EFFECT ON EXERCISE HYPERAEMIA  
T Righton, J Donnelly, S Green. 
Department of Physiology, University of Otago 
 
Recent evidence shows that the increase in muscle vascular conductance during intermittent contractions of the 
quadriceps and forearm muscles is greater in young women than young men. We further explored this effect in the calf 
muscle and tested the hypothesis that this gender effect was due to differences in haemoglobin levels. In this study the 
leg vascular conductance responses were compared between two groups of young females (n = 8/group) and one group 
of males (n = 7) who had significantly different haemoglobin levels (g.l-1): males (156.0 ± 6.5) > ‘high’ females (134.5 ± 
5.6) > ‘low’ females (126.1 ± 6.9). Females were tested during the first five days of their menstrual cycle, as evidenced by 
similar plasma 17β-estradiol levels between the ‘high’ female, ‘low’ female and male groups (median values = 145 vs 118 
vs 120 pmol.l-1; Kruskal-Wallis P  = 0.23). Leg vascular conductance (LVC) was calculated from measurements of leg 
blood flow (venous occlusion plethysmography) and mean arterial pressure made during rest and during the final 15 s of 
three submaximal stages (100, 200 and 300 N) and a peak stage of a graded calf exercise test. There were no 
significant differences in maximum voluntary contractile force (ANOVA P > 0.4) or graded exercise times between the 
three groups (ANOVA P = 0.18). Leg blood flow at rest, during submaximal exercise and during the peak workload were 
not significantly different between the three groups (ANOVA P > 0.8). Resting values for LVC that were scaled to the 
peak response were also not significantly different between the groups. In contrast, there were significant main effects of 
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force and group (P < 0.001) on LVC scaled to peak values during submaximal exercise, with LVC responses for males 
being lower than those for either the ‘high’ or ‘low’ female groups; whereas there was no significant difference between 
the female groups. These observations reinforce evidence of a gender effect on exercise hyperaemia; but the lack of 
difference in LVC between the female groups does not support a significant involvement of haemoglobin in this effect. 
Results of this study also suggest that plasma 17β-estradiol is not involved in the gender-related influence on exercise 
hyperaemia in young adults. 
 

 
4C.4 THE EFFECT OF NASAL INSUFFLATIONS ON CARDIO-RESPIRATORY, METABOLIC AND 
PERFORMANCE MEASURES IN ATHLETES 
T Mündel, R Mason, K Sharp, S Tatkov, RJ Pack 
Massey University, New Zealand 
 
Nasal insufflation of warm humid air may be beneficial in individuals with airway obstruction, such as obstructive sleep 
apnoea, chronic obstructive pulmonary disease and asthma. However, relatively little is known about the effects of nasal 
insufflation on healthy individuals and athletes. The present study reports the effects of nasal humidification on the 
physiology and performance of trained endurance athletes. Following a familiarisation session, eight healthy males (30 ± 
6 yr, VO2max: 65 ± 8 ml·kg-1·min-1) competitive in cycling or triathlon events visited the laboratory on three occasions 
where they cycled at three five minute progressive sub-maximal levels followed by a 15 min time-trial where they 
completed as much work as possible. Prior to the test one of three interventions was implemented: i) 30 minutes rest 
with no insufflation, ii) 30 minutes rest with nasal insufflation of room air at approximately 20°C, and iii) 30 minutes of 
nasal insufflation with air at 37°C and fully saturated with water. Measures of expired air, heart rate, blood lactate and 
perceived exertion were taken prior to and throughout the test procedure. Nasal insufflation had no significant effect on 
ventilation, heart rate, blood lactate or perceived exertion (all p > 0.05). However, intervention iii significantly reduced the 
amount of work completed in the time trial (p < 0.05) and decreased the respiratory exchange ratio (p < 0.05), indicative 
of a change in metabolism in favour of fatty acids. Whether this phenomenon would also be seen in a sedentary or 
respiratory-compromised population is unknown and merits further study.  
The study had prior approval of the Massey University Human Ethics Committee.  
The support of Fisher and Paykel Healthcare is gratefully acknowledged. 
 

 
4C.5 RESPIRATORY MODULATION OF BAROREFLEX SENSITIVITY 
YC Tzeng, PYW Sin, DC Galletly. 
Department of Surgery & Anaesthesia, University of Otago, Wellington. 
 
The arterial baroreflex is a fundamental mechanism involved in the dynamic regulation of blood pressure (BP), and its 
impairment contributes significantly to morbidity from cardiovascular disease [1, 2]. Previous studies using non-invasive 
indices of baroreflex sensitivity (BRS) have suggested that slow breathing may enhance BRS in controls and patients 
with chronic heart failure [3].  A major criticism of non-invasive indices of BRS is that they rely on the analysis of 
spontaneous cardiac period fluctuations that are not exclusively generated by the baroreflex.  Thus, it remains unclear 
whether slow breathing is associated with a true increase in BRS. 
In 14 healthy volunteers we tested whether a slow breathing rate (0.1 Hz vs 0.25 Hz) could augment BRS using the 
traditional pharmacological Oxford technique.  This involved calculating the reflect changes in R-R interval in response to 
blood pressure changes induced by sequential injections of sodium nitroprusside (200µg) followed ~60 s later by 
phenylephrine hydrochloride (200µg). 
Paired comparisons between the two breathing conditions showed that BRS was unchanged between the two breathing 
conditions (Phenylephrine, P=0.51; Nitroprusside, P=0.75). Contrary to previous studies, our results indicate that slow 
breathing does not augment BRS. 
[1] La Rovere et al. Circulation 2002;106:945-9, [2] La Rovere et al. Lancet 1998;351:478-84, [3] Bernardi et al. 
Circulation 2002;105:143-5 
This study was approved by the Wellington Regional Ethics Committee and funded by the National Heart Foundation. 
 

 
4C.6 INFLUENCE OF 72 HOUR FASTING ON INDIRECT MEASURES OF HUMAN CARDIAC 
AUTONOMIC CONTROL. 
Brown S.J., Bryant M., Mündel T., Stannard S.R. 
IFNHH, Massey University, New Zealand. 
 
Fasting may increase sympathetic dominance at rest1-3, and may increase autonomic sensitivity. We hypothesised 
that fasting induces greater vagal withdrawal during a sympathetic challenge. Healthy humans (n=6, 1 female) 
performed 72hr, water only fast. At the start and end of the fast, all participants were subjected to passive 80O head-
up tilt testing (HUT) for 11 min following an equivalent period of supine rest (SUP). ECG, heart rate, heart rate 
variability, ventilation (V’E), and respiratory (expired % O2 and CO2) measures were recorded throughout. At the start 
of fasting, SUP heart rate was 46.0 + 3.3 beat min-1 and 56.5 + 9.0 beat min-1 with HUT. After 72 hours fasting, SUP 
heart rate was 51.6 + 7.4 beat min-1, and 67.7 + 13.4 beat min-1 with HUT. At the start of fasting, SUP high frequency 
heart rate variability was 57.9 + 31.6 N.U. and 53.8 + 33.6 N.U. with HUT. After 72 hours fasting, SUP high frequency 
heart rate variability was 69.5 + 21.3 N.U. and 41.5 + 22.7 N.U. with HUT. Tilt-induced increase in heart rate were 
greater following the fasting period (10.5 + 7.8 vs. 16.1 + 8.6 beat min-1, P=0.003). Tilt-induced decreases in high 
frequency heart rate variability were greater following the fasting period (-4.1 + 27.7 vs. -28.0 + 20.8 N.U., P=0.035). 
Supine resting V’CO2 was not affected by fasting, whereas V’O2 increased. Respiratory exchange ratio decreased 
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with fasting consistent with a shift in basal metabolic substrate. The greater vagal withdrawal induced by HUT 
following 72 hr fast possibly indicated an increased autonomic sensitivity. 
1. Andersson B. et al. (1988) Acta Medica Scan 223:485-490. 
2. Chan J.L. et al. (2007) Clin Endocrin 66:49-57. 
3. Webber J., MacDonald I.A. (1994) Brit J Nut 71:437-447. 
 
 
4C.7 CARDIORESPIRATORY AND SYMPATHETIC RESPONSIVENESS DURING VERY PROLONGED 
EXERCISE 
Samuel J.E. Lucas 1,2, Philip N. Ainslie 1, Timothy E. Lowe3, James D. Cotter 2 
1 Department of Physiology and 2School of Physical Education, University of Otago, New Zealand. 
3 The Horticultural Institute of New Zealand, Hamilton, New Zealand  
 
Athletes competing in multi-day races reliably attain sustainable, low-to-moderate exercise intensity within the first 24 h. 
The purpose of this study was to investigate physiological factors influencing exercise intensity, autonomic function and 
orthostatic tolerance during a 24-h, controlled-trial, adventure race simulation (n=9). Physiological tests were conducted 
at 0, ~7, ~15 and 24 h, between which participants cycled and ran/trekked continuously. Within testing sessions 
participants lay supine then stood upright for 6 min, while heart rate variability (spectral analysis of ECG), middle cerebral 
artery blood flow velocity (MCAv), mean arterial pressure (Finometer) and end-tidal PCO2 were measured continuously. 
Participants also completed a standardised stress test (rest, 6 km·h-1 walk, and 12 km·h-1 run), and five participants then 

completed a ramped exercise test to exhaustion ( &VO2 peak) at 24 h. In addition to heart rate (HR) measurements, 

[catecholamines]plasma were measured from venous blood obtained at rest and running at 0 and 24 h, and at &VO2 peak. 
The 24-h HR profile matched that observed during racing: first 12 h at 58% (including 3-h testing), remainder at 41% of 
heart rate range. Plasma [noradrenaline] at rest and during the 12-km·h-1 run was elevated post-simulation, whereas HR 
was lower (P<0.05) during the 12 km·h-1 run at 15 and 24 h. Reductions in HRmax (7 ±3%) and peak work rate (22 ±4%) 

were observed at &VO2 peak after the simulation trial (P<0.05), but &VO2 was not different (P=0.57) to control. Autonomic 
function (baroreflex sensitivity, sympathetic activation, parasympathetic withdrawal) was altered only at 7 h, whereas 
postural-induced hypotension and hypocapnia were evident during all testing conditions. During the simulation, MCAv 
while standing was 23% (at 15 h) and 30% (at 24 h) lower than baseline (0 h), and orthostatic intolerance was evident in 
six participants. Collectively, these findings indicate: 1) desensitisation to the chronic elevation of catecholamines may 
have a role in the determination of race-sustainable exercise intensity; and 2) postural-induced hypotension and 
hypocapnia exacerbate cerebral hypo-perfusion and facilitate syncope during prolonged exercise. 
 
 
 
CONCURRENT SESSION 5A (PSNZ) – Cardiovascular 
 
 
5A.1 Tony Wheatley 
 

 
5A.2 HAEMODYNAMIC AND STRUCTURAL CHANGES TO THE RENAL MICROCIRCULATION 
FOLLOWING  UNILATERAL URETERAL OBSTRUCTION (UUO) IN THE MOUSE  
Hitomi Watanabe, Rahul Das and Antony M. Wheatley 
Department of Physiology, Otago School of Medical Sciences, University of Otago, New Zealand.  
 
Obstruction of the urinary tract leads to the death of renal cells and fibrosis of the kidney. In the current investigation, we 
tested the hypothesis that early reduction in the perfusion of the renal cortex plays a role in UUO-induced renal injury. 
UUO was induced in C57BL6 mice (20-25g, 8-10 weeks old) under halothane anaesthesia. At days 3 and 7 post-UUO, 
the cortical microcirculation was investigated using intravital fluorescence microscopy to assess microcirculatory 
perfusion (FITC-dextran), leukocyte recruitment (Rhodamine 6G [Rh6G]) and cell viability (Hoescht33342 [Ho342]). A 
group of control mice was also included. Video-recorded images were digitised and exported to a G5 Macintosh 
computer for off-line analysis. The impact of UUO on renal structure was assessed using standard histological 
techniques (H&E). 
Following UUO, cortical perfusion fell by 30% and 70%, in day-3 and day-7 kidneys, respectively. Many tubular cells in 
the 3-day and 7-day UUO kidney had hyper-fluorescent Ho342-positive nuclei, possibly indicating the presence of 
apoptotic cells. Rh6G uptake by tubular cells was prominent in the control kidney. Leukocyte recruitment was greater in 
the 3- and 7-day UUO groups. Following UUO signs of fibrosis with cellular infiltration was observed especially in the 
day-7 group. In the 7-day but not 3-day UUO kidney, glomeruli were clearly visible and glomerular flow was maintained, 
despite the destruction of the peritubular capillary network. 
Our results indicate that a reduction in cortical perfusion precedes significant tubular injury in the UUO mouse. 
Interestingly, glomerular perfusion is still preserved at 7 days after UUO. Uptake of Rh6G by normal tubular cells would 
appear to indicate cellular viability. Finally, IVFM would appear to offer potential as a research tool in renal 
pathophysiology.      
Study was approved by the University of Otago Animal Ethics Committee and supported by NZ Lottery Health. 
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5A.3 ADRENOMEDULLIN 2 ATTENUATES THE PRESSOR BUT NOT ADRENAL RESPONSES TO 
ANGIOTENSIN II IN CONSCIOUS SHEEP  
Chris J Charles, Miriam T Rademaker, M Gary Nicholls, A Mark Richards 
Christchurch Cardioendocrine Research Group, University of Otago, Christchurch  
 
Biological actions attributed to the adrenomedullin (AM) peptides, AM and AM2, include reduction of arterial pressure 
and peripheral resistance and whilst AM has been shown to reduce aldosterone secretion from the adrenal, little 
information is available regarding possible actions of AM2 on aldosterone. Evidence suggests that AM may act as a 
functional antagonist to angiotensin II (Ang II) but such a role has not been investigated for AM2. Accordingly, we have 
examined hemodynamic and adrenal responses to stepped Ang II infusions with or without co-infusions of AM2 (33 
ng/kg.min) in conscious sheep under controlled conditions of a low sodium intake. The dose-dependent pressor 
response (5-50 mmHg) of Ang II was both delayed and markedly attenuated (p<0.001) by AM2 which also stimulated 
heart rate (p<0.001) and cardiac output (p<0.001). AM2 prevented Ang II-induced increases in peripheral resistance 
(p<0.001). In contrast, plasma aldosterone responses to Ang II were not significantly altered by concomitant AM2 
infusion. In conclusion, low dose infusion of AM2 administered to conscious sheep on a low salt diet clearly antagonized 
the vasopressor action of administered Ang II whilst stimulating cardiac output and heart rate. In contrast to AM, AM2 
had no restraining influence on the aldosterone response to Ang II. The data suggest a possible role for AM2 in 
cardiovascular homeostasis in part through antagonism of the vasopressor action of Ang II.  
 

 
5A.4 INVESTIGATING STRUCTURE AND FUNCTION IN NON-INFARCTED MYOCARDIUM FOLLOWING 
MI   
BL Leonard1, B Pontre2, LA Nisbet1, IJ LeGrice1. 
1Department of Physiology and Auckland Bioengineering Institute, University of Auckland; 2Biomedical Imaging Research 
Unit, University of Auckland.  
Coronary artery disease and subsequent myocardial infarction (MI) are a leading cause of death in New Zealand. 
Following MI compensatory functional and structural changes occur in the non-infarcted tissue of the ventricle which over 
time may become disadvantageous to cardiac function and lead to heart failure. Changes in the amount, type and 
organization of collagen in the extracellular matrix are a major contributor to this disadvantageous remodeling and the 
local renin angiotensin system is recognized as having a role in initiating these changes. Clinically, inhibition of the renin 
angiotensin system with angiotensin converting enzyme inhibitors (ACE-I) improves cardiac function and this is partially 
attributed to inhibition of the changes in the extracellular matrix. In this study we aim to determine the nature and extent 
of remodelling of the normally laminar myocardium and perimysial collagen in ACE-I treated and untreated Sprague 
Dawley rats post MI. 
A baseline MRI is undertaken prior to surgery. Following permanent ligation of the left anterior descending coronary 
artery animals undergo contrast-enhanced MRI for detection of infarct size followed by further MRI at 17 and 35 days 
post-infarction to determine chronic functional changes. At the termination of the study hearts are removed, perfusion-
stained with picrosirius red and the non-infarcted myocardium imaged using confocal microscopy.  
Early results using contrast-enhanced MRI show infarctions in the anterior wall of the left ventricle of ≥40%. MRI imaging 
at 17 and 35 days in untreated animals shows decreased ejection fraction, increased left ventricular mass, hypertrophy 
of non-infarcted myocardium and thinning of the infarcted tissue. This is confirmed by histological imaging of the left 
ventricle. Structural changes are yet to be investigated and studies into treated animals are on-going.  
All of the studies described were approved by the University of Auckland Animal Ethics Committee and supported by the 
HRC and the Auckland Bioengineering Institute.  
 
 
5A.5 DIRECT CARDIAC ACTIONS OF ERYTHROPOIETIN (EPO): EFFECTS ON CARDIAC 
CONTRACTILITY, BNP SECRETION AND ISCHEMIA-REPERFUSION INJURY 
Jarkko Piuhola, Risto Kerkelä, Jacqueline I. Keenan, Mark B. Hampton, A. Mark Richards, Chris J. Pemberton 

Christchurch Cardioendocrine Research Group, University of Otago, Christchurch. 
Erythropoietin (EPO) has recently been shown to have protective actions upon the myocardium. However, the direct 
effects of EPO upon cardiac contractile and secretory functions are unknown, and the signaling mechanisms are not well 
defined. Herein, we provide the first evidence of direct cardiac contractile actions of EPO. In isolated perfused Sprague-
Dawley rat hearts, a 30 minute infusion of EPO significantly increased contractility in a dose dependent fashion (max. 
18±2% with 1U/ml EPO, P<0.005 vs. vehicle). Perfusate endothelin-1 (ET-1) increased transiently during EPO infusion 
and the ETA/B antagonist bosentan abolished the inotropic response to EPO. B-type natriuretic peptide (BNP) secretion 
(28±8%, P<0.05) and nuclear transcription factor GATA-4 DNA binding activity (51%, P<0.05) were both significantly 
increased by EPO and blocked by bosentan. In a model of global ischemic injury, 1U/ml EPO delivery during reperfusion 
significantly attenuated creatine kinase release (28±12%, P<0.05) and significantly improved contractile recovery 
(P<0.001), independent of ETA blockade. Apoptotic indices (assessed by TUNEL/cleaved caspase-3 positive cells) were 
significantly decreased (P<0.01) by 1U/ml EPO during reperfusion alone, coincident with significantly increased 
phosphorylation of myocardial Jak2 and STAT3. Thus, EPO directly enhances cardiac contractility and BNP secretion 
and alleviates ischemia-reperfusion injury via ET-1 dependent and independent mechanisms, respectively. 
 

 
5A.6 B-TYPE NATRIURETIC PEPTIDE AND ITS DEGRADATION PRODUCTS IN THE HEART AND 
CIRCULATION IN END-STAGE HEART FAILURE 
Mahagamasekera MGP, Ruygrok P, Palmer S, Ansell G, Nicholls MG, Pemberton CJ, Richards AM, Yandle TG 
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Department of Medicine, University of Otago, Christchurch and Department of Cardiology, Auckland Hospital, New 
Zealand. 
 
The peptide hormone BNP(1-32) is secreted by the heart and has widespread effects which are seen as protective 
against cardiac overload. Recent evidence suggests that the peptide is degraded in plasma, that multiple forms circulate, 
and that intact BNP(1-32) is low or absent from the circulation in patients with severe grades of heart failure. Whether 
BNP is degraded within the heart prior to, during, or only after secretion is unclear. We hypothesised that BNP(1-32) 
degradation occurs prior to secretion particularly in end stage heart failure. In study 1, heart tissue (atrial appendage and 
LV free wall) and matching peripheral plasma were collected from 3 patients with end stage heart failure at the time of 
cardiac transplantation. In study 2, matching coronary sinus (CS) and arterial samples were drawn from 3 subjects 
undergoing routine cardiac catheterisation for coronary artery disease: all had LVEF >40%. Tissue and plasma extracts 
were separated by RP-HPLC and fractions assayed by three specific immunoassays directed either to residue 1, residue 
32 or residues 3-6 (or more) of BNP (1-32). Results for study 1 in transplant patients showed atrial tissue contained intact 
BNP(1-32) which comprised <50% of the immunoreactive (IR) forms (excluding proBNP). Two major metabolite peaks 
that eluted later than BNP(1-32), and which reacted with all three assays indicating they had intact N- and C- termini, 
were presumably ring-cleaved products. Other N-terminal deleted components were also present. Matching ventricular 
samples contained proportionately more intact BNP(1-32) (<76%) but ring cleavage products, similar to those in atrial 
tissue, and N-terminal deleted products were also present. Matching peripheral plasma samples had either very little or 
no intact BNP(1-32). Numerous N-terminal deleted forms were also present. In study 2 on subjects undergoing cardiac 
catheterization, HPLC analysis of paired CS and arterial samples revealed most of the IR-BNP to be metabolites. We 
conclude that in end stage heart failure, BNP(1-32) is partly degraded in both atria and ventricles prior to secretion and 
little or no intact peptide exists in circulation. Even in patients without heart failure most of the IR-BNP in CS and arterial 
samples is comprised of metabolites. 
 

 
 
CONCURRENT SESSION 5B (Joint Session) – Skeletal Muscle 
 
 
5B.1 INSULIN DIFFUSION WITHIN SKELETAL MUSCLE T-TUBULE NETWORKS 
P.R. Shorten, C.D. McMahon and T.K. Soboleva 
AgResearch Limited, Ruakura Research Centre, Hamilton, New Zealand.   

 
It has recently been observed in situ in mice that insulin takes approximately 10 minutes to be transported 20 µm  into 

the t-tubule networks of skeletal muscle fibres. The mechanisms for this slow transport were unknown. It has been 
suggested that the biochemical composition of the t-tubular space that may include large molecules acting as gels and 
increased viscosity in the narrow tubules may explain this slow diffusion. In the presented study we construct a 
mathematical model of insulin transport within the t-tubule network to determine potential mechanisms responsible for 
this slow insulin transport process. Our model includes insulin diffusion, insulin binding to insulin receptors, t-tubule 
network tortuosity, interstitial fluid viscosity, hydrodynamic wall effects and insulin receptor internalisation and recycling. 
The model predicted that depending on fibre type there is a 2-15 min delay in the arrival time of insulin between the 
sarcolemma and inner t-tubules (located 20 µm  from the sarcolemma) after insulin injection. This is consistent with the 

experimental data. Our study has shown that large molecules acting as gels and increased viscosity in the narrow 
transverse tubules are not the major factors responsible for the slow insulin diffusion in the t-tubules. Based on our 
analysis we have concluded that the primary mechanisms responsible for the slow insulin transport within the t-tubules 
are insulin binding to insulin receptors and t-tubule network tortuosity. 
 

 
5B.2 MYOSIN HEAVY CHAIN ISOFORM COMPOSITION AND TITIN CONTENT IN THE 
GASTROCNEMIUS MUSCLE ARE ALTERED BY BOTULINUM TOXIN-INDUCED PARALYSIS IN 
AMBULANT JUVENILE RATS  
Kirsten Legerlotz1, Ken G Matthews2, Chris D McMahon2

,
 Heather K Smith1 

1Department of Sport and Exercise Science, University of Auckland, Auckland, New Zealand  
2AgResearch Ruakura, Hamilton, New Zealand 
 
Intramuscular injections of the paralytic Botulinum neurotoxin-A (Btx) and physical exercise are used in the management 
of chronic muscle spasticity in children with cerebral palsy.  Whilst these interventions improve gross motor function, their 
effects on the underlying structural and contractile protein composition of the growing muscle are largely unknown.  We 
determined the myosin heavy chain (MHC) isoform composition and titin protein content of the gastrocnemius (calf) 
muscle of juvenile male rats after intramuscular Btx or saline (NoBtx) injection and subsequent housing in standard 
cages (NoEx) or in cages with monitored running wheels (Ex) for 3 weeks (n = 6 per group).  The expected paralytic 
effects of Btx impaired muscle growth by 50%, but Ex had no effect on the gastrocnemius wet mass of either Btx or 
NoBtx rats.  The mean daily voluntary running distance was not significantly different between Btx and NoBtx rats (636 ± 
37 m vs 776 ± 538 m).  The Btx significantly decreased the proportion of type IIb MHC from 56% to 28%, and increased 
type IIa MHC from 8% to 18% and type IIx MHC from 26% to 43%, of total MHC.  Btx had no effect on the proportion of 
type I MHC, but decreased titin content by 18%.  The Ex did not affect MHC composition or titin content, nor did it amplify 
or attenuate the changes induced by the Btx.  The reduced titin content with Btx might compromise sarcomeric elasticity 
and stability, whereas the observed shifts in MHC composition are contrary to those found previously in muscle 
paralysed by spinal cord transection.  We propose that changes in type II MHC isoform expression in Btx-paralysed 
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gastrocnemius muscle are influenced by a threshold level of passive stretch during use of the leg for ambulation, 
achieved by normal caged activities, in juvenile rats.   
Funded by the University of Auckland Research Committee. The Botox

®
 was donated by Allergan New Zealand. 

 

 
5B.3 ECCENTRIC EXERCISE-INDUCED MUSCLE DAMAGE (EEIMD) AND INTRAMYOCELLULAR LIPID 
(IMCL) 
Jonathan Hughesa, Nathan Johnsonb, Stephen Browna, Stephen Stannarda 
aMassey University, bUniversity of Sydney 
 
Apart from delayed soreness2, EEIMD produces metabolic perturbations including down-regulation of insulin receptor 
tyrosine phosphorylation and subsequent steps in the insulin signalling pathway3.  Interestingly, these effects mimic 
those found in obesity-induced insulin resistance (IR); the latter being closely linked with IMCL accumulation1.  Both 
obesity-related IR and EEIMD are associates of impaired mitochondrial function6.  This may underlie accumulation of 
IMCL and thus obesity-induced IR because fat is able to enter the myocyte, but cannot be removed via oxidation4.  Fatty 
acid moieties such as ceramide and long chain acyl-CoA, which are related to IMCL stagnancy, then inhibit insulin 
signalling5.  Whilst IMCL per se therefore does not cause IR, it thus is a good marker.  It is conceivable that IR seen in 
EEIMD is caused by elevated muscle lipids resulting from disruption to normal mitochondrial function.  Therefore the 
purpose of this study was to investigate whether elevation in IMCL occurs following EEIMD.  Six males (31 ± 6yrs; mean 
± SD) and 12.9 ± 4.4 % body fat performed 300 unilateral, maximal, isokinetic, eccentric contractions (30°.s-1) of the 
quadriceps on a Biodex isokinetic dynamometer.  This was then immediately followed by an equal amount of work done 
by the quadriceps of the contralateral leg but with concentric action.  IMCL content of the vastus lateralis of both legs was 
measured in vivo with localised proton magnetic resonance spectroscopy using a 1.5T whole-body magnet.  There was a 
significant (treatment*time) interaction such that IMCL content remained higher in the damaged muscle than the control 
muscle at 24hr but not 48hr post-exercise (Table 1, p < 0.05).  These findings suggest that EEIMD either inhibits IMCL 
oxidation by muscle in the 24 hrs post-exercise, or that strenuous eccentric exercise does not place measureable 
demands on IMCL stores.   
Table 1. Vastus lateralis IMCL/Cr ratio post exercise 

 24Hr 48Hr 

Damage 11.38±12.21 11.21±12.46 

Control 7.38±3.10 12.63±8.60 

 

1. Boden (2006) Curr Diab Rep 6(3):177-81 
2. Byrne et al. (2004) Sports Med 34(1): 49-69 
3. Kirwan & del Aguila (2003) Biochem Soc Trans  

31(6):1281-5. 
4. Roden (2005) Int J Obes 29(2):S111-5 
5. Sabin et al (2007) J Cell Physiol 211(1) : 244-52 
6. Petersen et al (2005) PLoS Med 2(9):e233. 

 

 
5B.4 INFLUENCE OF COMPOSITION OF POST-AEROBIC EXERCISE ORAL NUTRITION ON 

SIGNALLING FOR MITOCHONDRIAL BIOGENESIS IN SKELETAL MUSCLE 

Cheryl Murphy1, Heather K. Smith1, Nigel Birch2, Benjamin F. Miller3 

1. Department of Sport and Exercise Science, University of Auckland; 2. School of Biological Sciences, University of Auckland; 3. 

Department of Health and Exercise Science, Colorado State University 

 

Skeletal muscle plasticity allows for adaptation to stresses imposed by exercise while adequate nutrition allows for a maximal 

adaptive response to exercise.  Peroxisome proliferator-activated receptor-γ coactivator-1α (PGC-1α) affects such downstream targets 

as the peroxisome proliferator-activated receptors (PPARs) and mitochondrial transcription factor A (TFam).  TFam initiates 

transcription of genes encoded in the mitochondria, one of which is cytochrome c oxidase subunit I (COXI).  Other mitochondrial 

genes are encoded in the nucleus, such as COXIV.  While this signalling pathway is well established, the potential for post-exercise 

nutrition to enhance the effect of aerobic exercise has not been studied comprehensively.  The purpose of this study was, therefore, to 

compare the effects of a carbohydrate-only (CHO) drink or an isocaloric carbohydrate-plus-protein (PRO) drink provided 

immediately after a 1 h bout of high-intensity (75% VO2max) cycling on mRNA expression of PGC-1α, PPARα, PPARδ, TFam, COX 

I and COX IV.  Eleven healthy, recreationally active, adult male and female volunteers completed both conditions in a randomised, 

crossover, double-blind fashion.  Muscle samples were obtained from the vastus lateralis at rest, and 3 and 6 h after exercise and 

mRNA levels quantitated using real-time RT-qPCR.  Differences from baseline to post-exercise within and between CHO and PRO 

were analysed by Student's t-tests and significance set at p<0.05.  The combination of exercise and CHO or PRO resulted in 

increased expression of PGC-1α and PPARδ and decreased expression of COX I from baseline to 3 h post-exercise.  From 3 to 6 h 

post-exercise both CHO and PRO showed non-significant trends towards increased expression of PPARα and decreased expression 

of PGC-1α.  Only COX I showed a significant difference in expression between CHO and PRO, with CHO being greater than PRO at 

3 h post-exercise; PGC-1α showed a similar, non-significant trend.  These data suggest that a high-intensity bout of aerobic exercise 

followed by oral nutrition promotes transcription in the mitochondrial biogenesis signalling pathway and that energy availability in 

the form of carbohydrate may be more important to this adaptive response than amino acids.   
 

 
5B.5 ANTAGONISM OF MYOSTATIN CAN DELAY THE ONSET OF SARCOPENIA IN AGED MICE 
Victoria Siriett1, Carole Berry1, Gina Nicholas1, Kelly Dyer1, Mridula Sharma2, Ravi Kambadur3, Monica Senna Salerno1 
1Agresearch Ltd; 2Yong Loo Lin School of Medicine National, University of Singapore; 3School of Biological Sciences, 
Nanyang Technological University 
 
Sarcopenia is characterised by the progressive loss of muscle mass, strength and function, with a concomitant 
accumulation of fat and collagen in the muscle. Sarcopenia typically begins in the fifth decade of life and is a significant 
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contributor to disability and decline in the quality of life in the elderly. Muscle satellite cells are a distinct lineage of 
myogenic progenitors responsible for postnatal muscle growth. When required, satellite cells are activated to proliferate 
and differentiate into myoblasts that contribute to the formation of new and existing myofibers. Myostatin, a TGF-β 
superfamily member, is a potent inhibitor of muscle growth. We have previously demonstrated that myostatin has an 
active role in the regulation of myogenesis and that the antagonism of Myostatin can increase myogeneis in aged mice. 
Here we investigate the therapeutic value of a myostatin antagonist in the prophylactic treatment of sarcopenia in mice. 
Mice (4-5 months old) received a subcutaneous injection of a novel myostatin antagonist (Mstn-ant3) or saline either 
fortnightly or monthly, for 11 months. Grip tests were performed monthly as a measure of muscle strength. After 6 months 
of treatment a significant increase in grip strength was observed in the antagonist treated mice. MyoD and Pax7 mRNA 
levels (or gene expression) were significantly increased in the antagonist treated mice. Furthermore, antagonist treated 
mice showed an increase in the number of Pax7 positive cells per fibre, particularly in the fortnightly treatment, indicating 
higher number of satellite cells and/or increased myogenesis. Finally, the proliferative capacity of satellite cells-derived 
myoblast was tested, and it was shown to be increased in myoblasts obtained from Mstn-ant3 treated mice. These results 
suggest that prolonged treatment with myostatin antagonist can improve grip-strength, and myogenesis in aging animals, 
and contribute to the delay of the onset of muscle wasting associated with old age. 
 

 
5B.6 A RAPID NON-INVASIVE METHOD TO DETERMINE THE FIBRE-TYPE COMPOSITION OF 
SKELETAL MUSCLE 
P. O’Callaghan, P.R. Shorten, C.D. McMahon and T.K. Soboleva 
AgResearch Limited, Ruakura Research Centre, Hamilton, New Zealand.   

 
It is well-established that slow-twitch muscle fibres are more susceptible to atrophy during inactivity than fast-twitch 
fibres. The difference in muscle fibre composition also accounts for the differences in persistency of responses to 
treatments of neuromuscular disorders. An accurate knowledge of the composition of muscle fibre type in an individual 
will ultimately lead to optimized and patient-specific treatments. We have developed a simple and non-invasive method 
to detect the composition of fibres in skeletal muscle. This method combines targeted stimulation of the muscle and 
interpretation of the response to the stimuli with the help of a comprehensive mathematical model of skeletal muscle 
excitation-contraction. A novel device has been developed to quantify muscle force using the mechanomyogram (muscle 
sound) technique together with electrical stimulation. An initial validation of the device has been carried out using direct 
stimulation of rodent muscles. A mathematical model based on the cellular biochemical events that link excitation to 
contraction was parameterised to describe force kinetics in fast- and slow-twitch fibre types. In contrast to existing 
methods to interpret the response of muscle to electrical stimulation our approach allows us to compare the whole 
process of force accumulation and effects of fatigue in muscles with different fibre type composition. We anticipate that 
this method may be a useful adjunct in the diagnosis of muscle wasting and in monitoring the effectiveness of treatments 
for various myopathies. 
 

 
 
 



 55

ABSTRACTS - POSTERS 
 

 
Immunet 
 

 
P1 THE EFFECTS OF ENVIRONMENTAL MYCOBACTERIA ON ANTIGEN PRESENTATION BY 
DENDRITIC CELLS 
Sara McKee, Sarah Young, Margaret Baird. 
Microbiology and Immunology Department, University of Otago.  
 
The efficacy of BCG, the vaccine against tuberculosis, varies between 0 – 80 %. Mycobacterium avium subsp. avium is 
known to interfere with immune responses to similar mycobacterial species and has been postulated to affect BCG 
vaccination.  We have two unique strains of M. avium isolated in New Zealand, WAg206 and WAg207. We have shown 
WAg206 to hinder the protective effects of BCG, whilst WAg207 does not. We looked at the ability of bone marrow 
derived dendritic cells (BMDCs) to present mycobacterial antigen when pre-exposed to either WAg206 or WAg207.  
Analysis of CD40, CD80, CD86 and MHC-II upregulation by flow cytometry and ELISA measurement of IL-10, IL-12 and 
TNF expression was undertaken. This showed that WAg207 could activate BMDCs to present antigen and produce IL-
10, IL-12 and TNF, whilst WAg206 could not. No differences were observed in regard to splenocyte proliferation, 
cytokine production or activation between the two strains when looking at sensitised splenocyte co-cultures with M. 
avium pulsed BMDCs. This shows that WAg206 has the ability to prevent mycobacterial antigen presentation on BMDCs 
and may suggest a role for WAg206 in the inhibition of immune responses to BCG and thus affect the vaccine’s efficacy. 
 

 
P2 INDUCTION OF EXOSOME RELEASE IN PRIMARY B CELLS STIMULATED VIA CD40 AND THE IL-4 
RECEPTOR. 
1Sarah C. Saunderson, 1Petra Schuberth, 1Amy C. Dunn, 1Lilija Miller, 2Barry D. Hock, 3Philippa A. MacKay, 4Norbert 
Koch, 1Ralph W. Jack, 1Alexander D. McLellan.  
1Department of Microbiology and Immunology, University of Otago, Dunedin, 2Christchurch School of Medicine, 
University of Otago. 3Present address: School of Chemistry, University of Sydney, NSW, Australia. 4Division of 
Immunobiology, Institute for Genetics, University of Bonn. 
 
Exosomes are lipid-bound nanovesicles released following fusion of the endosomal limiting membrane with the plasma 
membrane. We show here that primary leukocytes only release exosomes when subjected to potent activation signals, 
such as infection with Epstein-Barr Virus, or stimulation via CD40 and the IL-4 receptor. Newly formed, marginal zone or 
follicular murine B cell subsets all responded to CD40/IL-4 triggering by releasing exosomes. B cell exosomes migrated 
to a specific density of 1.14g/ml in sucrose gradients and lacked the ER-associated calnexin molecule, demonstrating a 
lack of contamination of preparations with cell debris. Exosomes expressed high levels of MHC-I, MHC-II and CD45RA 
(B220), as well as components of the B cell receptor complex (BCR), namely surface-Ig, CD19 and the tetraspanins CD9 
and CD81.  IgM and IgD on the plasma membrane of naïve B cells were targeted to the exosome pathway, 
demonstrating a link between the BCR and this exocytic pathway. Together, these results suggest that exosome release 
is not constitutive activity of B cells, but may be induced following viral infection or by cell: cell signalling. We propose 
that the trafficking of surface-Ig to this exocytic pathway plays a role in antigen recycling (Journal of Immunology. 
180:8146-8152). 

 

 
P3 THERAPEUTIC VACCINATION WITH VIRUS-LIKE PARTICLES TO IMPAIR TUMOR GROWTH 
Aaron Turner, Sarah Young,  Margaret Baird, Vernon Ward 
University of Otago, New Zealand 
 
Cancer is the largest contributor to mortality within New Zealand.  With the limited treatment options available immune 
based therapies are attractive. Virus like particles (VLP) have shown to be efficient vehicles for the induction of immune 
responses against tumors. In this study we are investigating prophylactic and therapeutic antitumor vaccines in mice 
using VLP incorporating one of two model antigens (Ag; VLP/tumor-Ag) to combat tumors expressing these Ag. 
Rabbit Haemorrhagic Disease Virus VLP were produced using a baculovirus expression system. VLP identification was 
carried out through SDS-PAGE gels accompanied with western blot analysis and mass spectrometry. In vitro Ag-specific 
immune responses to the VLP/tumor Ag were assessed using lymphocytes from transgenic mice. For the therapeutic 
vaccine trial groups of mice were challenged with tumor cells then vaccinated with VLP / tumor Ag later. 
We have demonstrated the successful production of VLP incorporating tumor Ag. Therapeutic vaccination with 
VLP/tumor Ag lead to slower tumor development and a larger percentage of tumor free mice over time, compared with 
vaccination of VLP alone. The preliminary data suggests that VLP are effective delivery systems for tumor Ag to induce a 
response to existing tumors.
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P4 INTERLEUKIN-6 ACTIVATES STAT3 AND ERK1/2 IN ADRENAL MEDULLARY CHROMAFFIN 
CELLS. 
Fiona Carman, Shirley Douglas and Stephen Bunn.  
The Centre for Neuroendocrinology and Dept of Anatomy and Structural Biology, University of Otago, Dunedin, New 
Zealand. 
 
A physiologically important bi-directional relationship exists between the immune and neuroendocrine systems which 
may contribute to a number of pathologies, most notably those relating to stress. The catecholamine secreting chromaffin 
cells of the adrenal medulla are important players in the response to stress. We report here on the ability of the immune-
derived cytokine interleukin-6 (IL6) to signal to these neuroendocrine cells isolated in culture. IL6 results in the 
translocation of activated STAT3 to the nucleus after causing it to be tyrosine phosphorylated. Maximum phosphorylation 
occurs between 15-30mins and almost returned to basal levels by 60mins. In addition to tyrosine phosphorylation, there 
was a small amount of phosphorylation at serine-727. While the tyrosine activation probably occurs via a JAK signalling 
pathway the mechanism responsible for the serine phosphorylation is less clear. We are currently investigating the role 
of the ERK pathway in this response. Activated ERK1/2 (pERK1/2) is present in cultured cells at high levels under basal 
conditions and can be further increased by simply removing and replacing the buffer. The level of pERK1/2 then 
decreases back to pre-manipulation levels over the next 30 mins. These basal pERK levels were not significantly 
affected by the removal of extracellular Ca2+, but were suppressed by the MEK1/2 inhibitor, PD98,059. The addition of 
IL6 (1nM) resulted in a small increase in pERK1/2 which appeared to follow a similar course to that of the STAT3 
response. IL6 activation of ERK was prevented by PD98,059.Thus the IL6 stimulation of the tyrosine phosphorylation of 
STAT3 occurs in the presence of pERK1/2.We are currently investigating whether pERK1/2 influences either STAT3 
phosphorylation or its translocation. These data therefore provide evidence that the neuroendocrine chromaffin cells are 
sensitive to IL6, which suggests a pathway linking immune-derived signals to the adrenal medullary stress response. 
 
 

P5 UROCORTIN 2 TREATMENT REDUCES GENES INVOLVED IN CARDIAC REMODELLING IN AN 
OVINE MODEL OF HEART FAILURE 
E Carter, NJA Scott, AM Richards, VA Cameron, MT Rademaker and LJ Ellmers. 
Cardioendocrine Research Group, University of Otago, Christchurch. 
 
Urocortin 2 is a vasoactive hormone that reduces blood pressure and increases coronary blood flow, cardiac contractility 
and output and has been implicated as a cardioprotective agent in heart failure. In this study, gene expression levels of 
known markers of cardiac remodelling (β-MHC, Gata 4, TGF-β and Collagen 1) were investigated by quantitative real-
time PCR in cardiac left ventricle tissue from sheep in pacing-induced heart failure (225bpm for 7 days) receiving either 
Urocortin 2 (n=4) or a vehicle control (n=3) over a 4 day infusion period. Ventricle tissue from non-paced animals was 
used as a control (n=4). Urocortin 2 treatment reduced gene expression of Gata 4 in Urocortin 2 treated sheep similar to 
those seen in non-paced, non-failing hearts (0.019±0.04 versus 0.019±0.09 pg/µg RNA), in comparison to the paced, 
control sheep, where Gata 4 levels were highly upregulated (0.31±0.01 pg/µg RNA). The same trend was seen in 
Collagen 1, with expression levels in the Urocortin 2 treated group actually lowering to below the levels seen in the non-
paced control group (0.57±0.33 versus 0.94±0.6 pg/g RNA), in contrast to the paced, control sheep, where Collagen 1 
levels were increased (2.51±1.6 pg/µg RNA). Likewise, TGF-β and β-MHC gene expression levels were observed to 
have been lowered in the Urocortin 2 treated group compared with the paced, control group, but not to the extent of Gata 
4 and Collagen 1. Interestingly, ANP and BNP (cardioprotective natriuretic peptides that are sensitive markers of cardiac 
damage) levels were found to be raised well above control groups in the Urocortin 2 treated group (ANP; 2.09±1.18 
versus 1.61 ±1.19 pg/µg RNA), with BNP levels being double that of the paced, control heart failure group (3.94±2.6 
versus 1.99±0.93 pg/µg RNA). The reductions observed in Gata 4 and β-MHC in the Urocortin 2 treated group indicate a 
reduction in cardiac hypertrophic drive compared to the paced, control group, while the decreases in TGF-β and 
Collagen 1 in the Urocortin 2 treated group imply a decrease in the degree of cardiac fibrosis compared with the paced, 
control group. The rise in both ANP and BNP in response to Urocortin 2 treatment compared with control suggests a 
novel interaction of this peptide with a well characterised cardioprotective system. These results indicate that Urocortin 2 
treatment may have benefical tissue/molecular level effects on cardiac hypertrophy and fibrosis in heart failure.   
 
 
P6 DEVELOPMENT OF A MODEL SYSTEM TO ASSESS THE ROLE OF G PROTEIN- COUPLED 
RECEPTOR KINASES IN DESENSITISATION OF THE PITUITARY VASOPRESSIN RECEPTOR  
Michelle Gatehouse, Jason Song, Drusilla Mason 
School of Biological Sciences, University of Canterbury, Christchurch, New Zealand 
 
Vasopressin (VP) is an important regulator of adrenocorticotropin release from the anterior pituitary. When exposed 
continuously to VP in vitro, anterior pituitary cells rapidly desensitise. The aim of this research was to develop methods 
needed to use RNA interference to investigate the role of G protein-coupled receptor kinases (GRKs) in this 
desensitisation process. This required the development of a model system using human embryonic kidney (HEK) 293 
cells transfected with the pituitary vasopressin receptor, V1bR. VP binding to the V1bR activates the phosphoinositide 
signalling pathway, leading to production of inositol phosphates (IPs), which can be measured following radiolabelling of 
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cells with myo-[3H]inositol. Stimulation of V1bR-transfected cells for 15 min with VP (100nM) increased IP production to 
235.5 + 23.4 % (n=3, p<0.01) of that seen in un-stimulated control cells. Following pre-treatment for 5 min with 5nM VP, 
the IP response to stimulation with 100nM VP for 15 min was reduced to 62.8 + 9.1 % (n=4, p<0.01) of that seen in 
control cells that were not pre-treated. These data indicate that VP-desensitisation can be induced and measured in 
V1bR-transfected HEK293 cells following a brief pre-treatment with a physiological concentration of VP. Quantitative 
PCR was used to determine basal levels of GRK5 mRNA expression in HEK293 cells. This model system will enable 
RNA interference to be used to investigate the role of GRK5 in VP-desensitisation. 
 
 
P7 MAPPING SITES FOR EXPRESSION OF MELANOCORTIN RECEPTOR ACCESSORY PROTEIN 
MRNA IN MOUSE TISSUES USING IN SITU HYBRIDISATION 
Angela Halim, FungMin (Eric) Liew, Jessica Rodrigues, Kathleen G Mountjoy 
Department of Physiology, Faculty of Medical and Health Sciences, University of Auckland 
 
Melanocortin Receptor Accessory Protein (MRAP) is an essential cofactor for the functional expression of the G protein-
coupled melanocortin 2 receptor (MC2R).  MRAP promotes MC2R trafficking to the plasma membrane where it binds 
and is activated by its ligand, adrenocorticotrophin (ACTH).  ACTH is the stress hormone which regulates glucocorticoid 
hormone production.  We and others have shown using reverse transcriptase polymerase chain reaction (RT-PCR) and 
real time PCR that mouse MRAP mRNA widely expressed in tissues other than the adrenal gland including brain, 
pituitary, spleen, muscle and adipose tissue.  The functions of MRAP in tissues other than the adrenal cortex are not yet 
understood.  To identify the functions for MRAP we performed radioactive in situ hybridisation to determine the specific 
location and cell types that express MRAP mRNA.  This study involved the use of the following C57Bl/6J mouse tissues: 
brain, adrenal gland, pituitary, testes and ovaries.  Each tissue was sectioned into four or five series using a cryostat.  In 
situ hybridisation was performed using either 33P-labelled antisense or 33P-labelled sense (control) 380 base pair 
riboprobes specific to the mouse N-terminal coding MRAP.  MRAP mRNA was shown to be expressed in the 
hypothalamic area of the brain, the zona fasiculata and zona reticularis of adrenal cortex, Leydig cells of testis and 
Thecal cells of ovary. The function of MRAP mRNA in the hypothalamus and elsewhere in the brain is unknown.  Our 
data suggest however, a physiological role for MRAP in sex steroid hormone production in adrenal cortex, testes and 
ovary in addition to glucocorticoid steroid hormone production in adrenal cortex.   
 
 
P8 THE NEW ZEALAND GINGER (NZG) MOUSE: A MODEL TO STUDY ROLES FOR PIGMENTATION 
GENES IN GROWTH AND METABOLISM 
Jessica Rodrigues, Angela Halim, Cécile Duchesnes and Kathleen Mountjoy 
Department of Physiology, Faculty of Medical and Health Sciences, The University of Auckland 
 
The study of spontaneous mutations in mice over the last century has been fundamental to our understanding of normal 
physiology and mechanisms of disease.  NZG mice arose spontaneously in a breeding colony at Ruakura in the 1980’s.  
They are very large, rapidly growing, ginger coloured mice with pink eyes.  Breeding NZG mice with CAST/Ei or 
C57BL6/J mice showed that the ginger coat colour is a recessive trait while the excessive body weight and large body 
size exhibit a semi-dominant pattern of inheritance.  Backcrossing F1 (NZG X CAST/Ei) to NZG mice to produce the N2 
generation determined that both NZG ginger coat colour and large body size are polygenic traits.  Three coat colours 
appeared in the N2 generation: ginger, medium brown and dark brown.  Strikingly, N2 male coat colour associated with 
body weight (BW) (medium brown BW > ginger BW > dark brown BW).  The male medium brown coloured offspring 
reached adult body weights indistinguishable from NZG males.  We discovered mutations in NZG mice for two 
pigmentation genes: pink-eyed dilution (Oca2) and brown (Tyrp1) genes.  To determine the contribution of these 
mutations to the NZG mouse phenotype, we developed NZG Oca2

p and NZG Tyrp1
b congenic mice by breeding NZG 

mice with C57BL6/J mice for ten generations.  Homozygous NZG.B6-Oca2
p
/Oca2

p(N10) mice have a silver coat colour 
and weigh slightly less than their wild type littermates.  Homozygous NZG.B6-Tyrp1

b
/Tyrp1

b(N10) mice have a brown 
coat colour and preliminary data indicate that their adult body weight is similar to wild type littermates.  We hypothesise 
that the wild type agouti (A) gene is required together with NZG Oca2

p to produce the ginger coat colour and together 
with NZG Tyrp1

b to produce excessive body weight.  The C57BL6/J mice are recessive for the agouti gene (a/a) while 
NZG and CAST/Ei mice are wild type (A/A).  To test our hypothesis we are breeding NZG mice with C57BL6/J to 
produce F1 and backcrossing the F1 to NZG mice to produce N2 offspring with A/A and A/a genotypes that may be 
either heterozygous or homozygous for Oca2

p and Tyrp1
b mutations.  The NZG mouse coat colour and body weight 

phenotypes are likely to result from the balance of multiple pigmentation and body weight enhancing and inhibiting 
genes. 
 
 
P9 ESTROGEN RECEPTOR EXPRESSION AND ACTIVATION IN BOVINE ADRENAL CHROMAFFIN 
CELLS. 
Shaylin Shadanbaz, Shirley Douglas, Stephen Bunn.  
The Centre for Neuroendocrinology and Dept of Anatomy and Structural Biology, University of Otago, Dunedin, New 
Zealand. 
 
While the adrenal medulla, which is primarily involved in the acute stress response, is predominantly under nervous 
control, several studies have implicated non-neuronal factors to also play a role in its regulation. Observed gender 
differences in stress related conditions, including a lower prevalence of cardiovascular disease and hypertension in pre-
menopausal women suggest a possible regulatory role for estrogen on adrenal medullary function. There is however little 
data describing presence and function of estrogen receptors within adrenal medullary tissue. In this study we have 
examined the expression of estrogen receptors on bovine adrenal medullary chromaffin cells maintained in culture. RT-
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PCR identified the presence of estrogen receptor alpha (ERα) but not ERβ in purified chromaffin cell cultures. The 
expression of ERα was confirmed using Western blotting with a single immunoreactive band of 64 kDa. An apparent ERβ 
band was also observed in some experiments with a similar molecular weight. Immunocytochemistry revealed ERα to be 
strongly expressed in the chromaffin cells (dual labelled with tyrosine hydroxylase) with a highly localized peri-nuclear 
distribution. Similar ERα staining was seen in all chromaffin cells with little or no staining in non-chromaffin cells also 
present in the cultures. In contrast, ERβ immunoreactivity had a more sparse distribution throughout the cytoplasm. In 
order to assess the effect of ER activation chromaffin cells have been incubated with 17β-estradiol (100 nM) for 15- 60 
min. Preliminary data suggests that this stimulation of the ER receptor results in increased activation of the ERK1/2 
pathway (as measured by the level of phospho-ERK1/2). Ongoing studies are directed at detecting whether this ERK 
response is coupled to an increase in CREB phosphorylation, as has been described for ER activation in other neuronal 
tissue. 
 
 

P10 PROLACTIN ENHANCES ENKEPHALIN EXPRESSION IN MEDIOBASAL HYPOTHALAMIC CELL 
CULTURES. 
S.H. Yip, D.R. Grattan and S.J. Bunn.  
The Centre for Neuroendocrinology and Dept of Anatomy and Structural Biology, University of Otago, Dunedin, New 
Zealand. 
 
Prolactin secretion from the anterior pituitary gland is tightly regulated by short-loop negative feedback. Prolactin 
stimulates the synthesis and secretion of dopamine by the hypothalamic neuroendocrine dopaminergic (NEDA) neurons, 
and this dopamine then inhibits further prolactin secretion from the anterior pituitary gland. This response undergoes a 
remarkable adaptation during late pregnancy and lactation when prolactin levels need to rise to stimulate milk production 
and maternal behaviour. Prolactin-induced dopamine secretion by the NEDA neurons is marked reduced (thus alleviating 
the negative feedback loop) and they start to express enkephalin. The mechanism(s) underlying the induction of 
enkephalin remain obscure but we hypothesize that it may also be prolactin mediated. To test this hypothesis directly 
mediobasal hypothalamic cell cultures were prepared from neonatal rat pups, maintained in culture and exposed to 
prolactin (1µg/ml). Immunocytochemistry was used to identify both tyrosine hydroxylase (TH; marker for dopaminergic 
cells) and enkephalin-expressing cells in culture. While TH immunoreactivity was seen throughout the cells enkephalin 
expression was limited to the neuronal processes. Many of TH cells were responsive to prolactin as indicated by a 
increase in the nuclear localization of phospho-STAT5 after 60 min prolactin treatment. Prolonged incubation with 
prolactin (24-48 hrs) had no significant effect on the number of TH positive cells in the cultures but significantly increased 
the number of cells expressing enkephalin immunoreactivity (5-10 fold over control levels). In addition to an increase in 
cell number there was also a notable increase in the intensity and extent of enkephalin immunoreactivity within individual 
cells, in that enkephalin positive cell bodies were now evident. These data demonstrate that neonatally-derived 
hypothalamic neurons maintained in cell culture are responsive to prolactin and that prolonged exposure to this hormone 
increases the level of enkephalin expression. This preparation may therefore provide a good experimental model to 
determine the mechanism(s) responsible for the adaptive switch in neuronal phenotype that occurs in late pregnancy. 
 

 
Physiological Society of New Zealand 

 

 
P11 THE EFFECTS OF CYCLICAL WHOLE BODY HEAD-UP TILTING ON HUMAN HEART RATE 
VARIABILITY. 
Brown S.J.1, Mündel T.1, Stannard S.R.1, Johnson N.2 
1. IFNHH, Massey University, New Zealand; 2. University of Sydney, Australia. 
 
Coordinated adjustments in cardiac sympatho-vagal activity maintain blood pressure homeostasis. Low frequency (LF: 
0.04 – 0.15 Hz) oscillations in resting human heart rate variability (HRV) probably reflect this cardiac autonomic 
regulation via the baroreflex.1-3 We hypothesised that stimulation of this reflex at a known frequency (0.05 Hz) increases 
the LF components of HRV and causes a dominant HRV spectral peak at 0.05 Hz. Therefore, eight healthy humans 
were subjected to cyclical (period 20s) passive head-up tilting (HUT) for 6 min, following an equivalent epoch of supine 
rest (SUP). ECG (AD Instruments, NZ), and beat-to-beat blood pressure (Finapress, Ohmeda, USA) were 
simultaneously recorded throughout. Values between conditions (SUP vs. HUT) were compared by paired samples 
Student t-tests. During SUP, mean + SD heart rate was 46.0 + 3.3 beat min-1 and relative HRV at low and high 
frequencies was 44.0 + 11.1 and 52.0 + 14.5 respectively.  These were different during HUT, where heart rate was 53.8 
+ 5.6 beat min-1 and relative HRV at low and high frequencies was 76.1 + 13.2 and 22.1 + 13.4 respectively (all 
P<0.05).  Mean spectral power at 0.05 Hz was 9.12 ms2 during SUP and 324.35 ms2 during HUT (P<0.01). Mean 
arterial pressure was 97 + 12 mmHg during SUP, and 89 + 17 mmHg during HUT (P<0.05). Changes in heart rate 
consistent with the maintenance of blood pressure homeostasis occurred at the same frequency as the cyclical tilting, 
and this presented as a dominant contribution to HRV at the tilting frequency. 
1. Cooke WH et al. (1999) J Physiol 517: 617-628. 
2. Eckberg DL (1983) J Appl Physiol 54: 961-966. 
3. Mukai S, Hayano J. (1995) J Appl Physiol 78: 212-216. 
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P12 WEAK ASSOCIATION BETWEEN HIGH FREQUENCY HEART RATE VARIABILITY AND 
MEASURES OF VENTILATORY EFFICIENCY IN RESTING HUMANS. 
Brown S.J., Bryant M., Mündel T., Stannard S.R. 
IFNHH, Massey University, New Zealand. 

 
Oscillations in resting human heart rate variability (HRV) at typical ventilation frequencies (HF: 0.15 – 0.4Hz) may 
represent a respiratory sinus arrhythmia that preferentially distributes heart beats during inhalation. This matching of 
alveolar ventilation to pulmonary perfusion may improve gas exchange efficiency and has prognostic value in a 
clinical setting.1,2  Therefore, we hypothesise that HF will correlate with measures of ventilatory efficiency during 
supine rest. HF from ECG traces, and minute ventilation (V’E BTPS), carbon dioxide output (V’CO2 STPD), oxygen 
consumption (V’O2 STPD), and the dead space: tidal volume ratio (VD:VT) obtained from ‘breath-by-breath’ expired 
gas analysis (AD Instruments, NZ), were recorded for 12 healthy subjects during 10min supine rest. Normalised units 
(NU) for HF, which take into account variations in total power of the HRV frequency spectrum, were correlated with the 
ventilatory equivalents for CO2 and O2 (V’E:V’CO2 and V’E:V’O2), and VD:VT %. Mean + SD values for HFNU, 
V’E:V’CO2, V’E:V’O2, and VD:VT were 52.11 + 27.44, 25.53 + 2.80, 25.31 + 5.42, and 19.31 + 11.28% respectively. 
Correlation coefficients between HF vs. V’E:V’CO2 and HF vs. V’E:V’O2 were -0.61 (P<0.05) and -0.46 respectively. 
There was no correlation between HF and VD:VT. The negative correlation between resting HFNU and V’E:V’CO2 
suggested that lower HRV at typical respiratory frequencies was associated with reduced pulmonary gas exchange 
efficiency, and may reflect a reduced respiratory sinus arrhythmia in subjects with lower resting HFNU. 
1. Guazzi M, Reina G, Tumminello G, Guazzi MD, Eur Heart J 2005, 26:472-480. 
2. Hayano J, Yasuma F, Okada A, Mukai S,  Fujinami T., Circulation 1996, 94: 842-847. 
 

 
P13 THE CONDUCTIVE PROPERTIES OF EXPONENTIALLY DIVIDING LNCaP PROSTATE CANCER 
CELLS 
Tina Chao, Kirk Hamilton, Paul Hessian and Grant Butt. 
Department of Physiology, University of Otago. 
 
The intermediate conductance Ca2+-activated K+ channel (hIK1) is thought to be involved in the cell division of cancer 
cells. However, direct measurements of the expression and properties of hIK1 during the cell cycle have not been made. 
Therefore, as an initial step in defining the role of hIK1 in the cell cycle we have measured the conductive properties of 
exponentially growing LNCaP cells using the whole cell patch clamp technique. Flow cytometry analysis indicated that 24 
h after plating 84% of the cells were in the G1 phase, and 7% and 8% of the cells were in the S and G2/M phases, 
respectively (n = 4). In these cells three distinct conductances were identified in different cells. The majority of the cells 
(18 out of 29 cells) exhibited an outwardly rectified K+ current. In the presence of 500 µM free Ca2+, this current was 
inhibited by 10 mM tetraethylammonium (TEA) (n = 8, P < 0.0001) but not the hIK1 inhibitor clotrimazole (10 µM, n = 3, P 
= 0.11). Furthermore, 1-EBIO (100 µM), an activator of hIK1, did not stimulate an increase in current in these cells (n = 3, 
P = 0.27). In a second group of cells (5 of 29) an outwardly rectified current was also seen, but this was relatively 
insensitive to TEA. In the remaining 5 cells the dominant current was inwardly rectified. 1-EBIO increased this current 
from -2.7 ± 1.3 to -10.8 ± 6.7 pA pF-1 at ERev-60 mV (n = 3, P = 0.2), but the increase was not significant suggesting the lack 
of hIK1 activity. Therefore, if hIK1 is involved in proliferation of LNCaP cells, there must be a dramatic change in the 
expression level or biophysical properties of the channel as the cells proceed through the cell cycle. 
This work was funded by Grants from the HS & JC Anderson Trust and Lotteries Health. 
 

 
P14 ESTROGEN-INDUCED ERK1/2 PHOSPHORYLATION IN THE GNRH NEURON IN VIVO 
Rachel Y. Cheong, Allan E. Herbison, István M. Ábrahám. 
Department of Physiology, University of Otago, New Zealand 
 
The gonadotropin-releasing hormone (GnRH) neurons located within the hypothalamus represents the key cell-type 
mediating reproductive competence. Estrogen exerts crucial regulatory influence upon the cyclical secretory activity of 
the GnRH through homeostatic feedback interactions via the hypothalamo-pituitary-gonadal axis. Besides the estrogen-
induced classical genomic actions, estrogen also elicits rapid non-classical effects via second messenger signaling 
cascades and molecules such as the cyclic-AMP response element binding protein (CREB). Rapid estrogen signaling 
has been widely documented throughout the brain, yet the molecular mechanisms involved in the estrogen-induced 
activation of specific signal transduction pathways remain poorly understood. Previously, our research group 
demonstrated that estrogen induced CREB phosphorylation in the GnRH neurons in vivo in a time and dose dependent 
manner. Our work now focuses on the upstream effect of estradiol on the CREB pathway with particular interest in the 
extracellular signal-regulated kinase (ERK1/2). We investigated the time dependence of estrogen effect on ERK1/2 
phosphorylation (pERK1/2) using quantitative double-labelled fluorescence immunohistochemistry. Whereas estrogen 
had no effect on the numbers of GnRH neurons expressing pERK1/2, a significant increase (p<0.05) in pERK1/2 
expression was detected in GnRH neurons 15 min following estrogen administration. We further highlight the importance 
of the estrogen receptor in this rapid response through the use of GnRH-specific ERβ knock-out mice in vivo. Finally, we 
show a reduction in the total number of GnRH neurons expressing pERK1/2 in the brains of ovariectomized compared to 
sham-operated animals. Taken together, our findings demonstrate that estrogen induces rapid ERK1/2 phosphorylation 
in GnRH neurons and that these actions persist under physiological conditions. These observations reveal the role of 
ERK1/2 activation in non-classical estrogen signaling in GnRH neurons in vivo.  
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P15 THE EFFECT OF ASPIRIN AND OF BREATHING 40% O2 DURING RECOVERY ON POST-
CONTRACTION HYPERAEMIA AND FATIGUE 
Fordy, G.R.1,2 and Marshall, J. M.1 
1. Medical School, University of Birmingham, UK, 2. School of Sport, Unitec NZ 
 
The administration of aspirin (cyclooxygenase inhibitor) and hyperoxia (40% O2) independently reduced the post-
contraction hyperaemic response to a sustained submaximal (60% MVC) forearm contraction (1). The present study 
assessed the effect of aspirin and 40% O2, breathed during only recovery, on the haemodynamic and fatigue responses 
to two sustained maximal forearm contractions in 8 male subjects. Aspirin caused a significant reduction in the 
immediate post-contraction increase in forearm blood flow in both normoxic (Mean±SEM Placebo: [Con 1] 24.89±1.45, 
[Con 2] 26.36±2.53 vs Aspirin: [Con 1] 17.75±0.69, [Con 2] 18.88±1.02 ml.100ml-1.min-1) and hyperoxic (Placebo: [Con 1] 
25.11±1.38, [Con 2] 26.92±2.26 vs Aspirin: [Con 1] 17.44±0.67, [Con 2] 19.70±0.52 ml.100ml-1.min-1) conditions. 
However, hyperoxia did not significantly affect the post-contraction hyperaemia relative to normoxia. In normoxic 
conditions the time to voluntary exhaustion (TVE) of Contraction 2 was significantly reduced from that of Contraction 1 
(mean reduction ~30%). However, in hyperoxic conditions TVE of Contraction 2 was similar to that of Contraction 1 even 
though the post-contraction hyperaemia was significantly decreased in the presence of aspirin. These results further 
implicate a significant role for prostaglandins in post-contraction hyperaemia. In addition, these results suggest that the 
PaO2 of the blood during the post-contraction period, rather than bulk flow, is the limiting factor for the rate at which 
muscle substrates are resynthesised.  
(1) Win, T. S. & Marshall, J. M. (2005). Contribution of prostaglandins to the dilation that follows isometric forearm 
contraction in human subjects: effects of aspirin and hyperoxia. J Appl Physiol, 99, 45-52. 
All procedures accord with the Declaration of Helsinki 
 

 
P16 SECRETION IN THE POSSUM ILEUM IS DEPENDENT OF THE NAHCO3 COTRANSPORTER 
SLC4A4 
Mike Gill1, Ray Bartolo2 & Grant Butt1  
1Department of Physiology, School of Medical Sciences, University of Otago, New Zealand;  
2 AgResearch, Invermay Agricultural Centre, Mosgiel, New Zealand 
 
In the eutherian intestine cAMP-dependent secretagogues stimulate electrogenic Cl- secretion that is dependent on the 
basolateral NaK2Cl cotranporter, NKCC1. In the ileum of the Australian common brushtail possum, the cAMP-dependent 
secretory response is insensitive to bumetanide, an inhibitor of NKCC1, and there are very low levels of NKCC1 
expression, indicating that it does not involve electrogenic Cl- secretion. Therefore, we have used the Ussing short circuit 
technique, Western blotting and immunohistochemistry to investigate the involvement of HCO3

- transporters in the 
secretory response of the possum ileum. Ion substitution experiments in the Ussing chamber demonstrated that the 
prostaglandin E2-stimulated secretion was dependent on serosal HCO3

- and Na+. In addition, serosal DIDS (1 mM), an 
inhibitor of Na-HCO cotransporters, inhibited the secretory response. Furthermore, Western blots demonstrated high 
levels of expression of the NaHCO3 cotransporter, SLC4A4, in the possum ileum and these were localized to the 
basolateral membrane of the cells in the basal region of the villi by immunohistochemistry. These data suggest cAMP-
dependent secretagogues stimulate electrogenic HCO3

- secretion in the possum ileum and this is dependent upon a 
basolateral NaHCO3 cotransporter. 
Supported by the National Research Centre for Possum Biocontrol, FRST, the University of Otago and the Animal Health 
Board of NZ, Inc. 
 

 
P17 EFFECTS OF ACUTE LIPID INFUSION ON BLOOD PRESSURE AND THE RENORENAL REFLEX IN 
THE ANAESTHETISED SPRAGUE-DAWLEY RAT 
Karen Kim, Gerard Davies  
Department of Physiology, University of Otago, New Zealand 
 
Early lipid accumulation is observed in high fat fed animals and in obese Zucker rats before any measureable changes in 
renal function. The possibility exists that it is this lipid accumulation, which is responsible for the inappropriate sodium 
and water reabsorption leading to obesity-induced hypertension. Furthermore, it is recognised that there is an early 
increase in renal sympathetic nerve activity, which suggests that there may be increased sensory activity arising from the 
kidneys activating sympathetic outflow to the periphery. Thus, we hypothesise that acute hyperlipidaemia is able to 
impair normal sodium and water excretion which can lead to hypertension. Further, we hypothesise that the increase in 
blood pressure is due to an increased sensory activity in the kidneys. 
Male Sprague-Dawley rats were instrumented to measure blood pressure and sodium and water excretion. The rats 
were infused for 5 hours with either saline (control) or lipid + heparin, which causes acute hypertriglyceridaemia. 
Following basal blood pressure and renal function measurements, the ureteral pressure of the left kidney was increased 
to 30 mmHg, to stimulate intrarenal mechanoreceptors (renorenal reflex) and the renal response of the contralateral 
kidney was recorded. 
Five hours of lipid + heparin infusion lead to a 14 % increase in MAP (p=0.0171); with no change in the basal sodium and 
water excretion compared to the control animals. Increasing ureteral pressure increase urine flow rate (UV) and absolute 
sodium excretion (UNaV) excretion in the control animals by 40 ± 12 % (p<0.01) and 90 ± 39  % P<0.05) respectively. In 
the lipid + heparin group increasing ureteral pressure increased UV by 36 ± 9 % (P<0.001) and UNaV by 79 ± 18 % 
(P<0.001).  
Results show that acute lipid infusion can cause an increase in arterial blood pressure with no change in sodium or water 
excretion suggesting that there was a right shift in the pressure natriuresis/diuresis curve. However, acute lipid infusion 
did not alter the mechano renoreflex reflex. 
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P18 IMAGE REGISTRATION FOR A BIOMECHANICAL BREAST MODEL  
Angela Lee1, Vijay Rajagopal1, Jae-Hoon Chung1, Poul Nielsen1 and Martyn Nash1 
1Bioengineering Institute, University of Auckland, Auckland, New Zealand 

 
Breast cancer is one of the most common causes of cancer death for women around the world. In order for clinicians to 
diagnose and manage the disease, the breasts are imaged with a range of modalities such as x-ray mammography, 
magnetic resonance imaging (MRI), and sonography. Researchers have found that a combination of modalities leads to 
more effective diagnosis and management of breast cancers, as each imaging modality reveals different information 
about the breast tissues. However each of the modalities displays the information about the breast tissues differently. In 
order to aid clinicians in interpreting the breast images from various modalities, we have developed a computational 
framework for generating individual-specific, 3D, finite element (FE) models of the breast. Medical images are embedded 
into this model which is subsequently solved subject to large deformation elasticity mechanics to predict the deformation, 
and hence a warped view of the image. In this way, the alignment of images of the breast in different geometric 
configurations can be restricted to physically feasible transformations. Normalised cross correlation (NCC) was used to 
compare the model-warped images with clinical MR images of the breast subject to different gravity loaded states, in 
order to analyse the accuracy of the biomechanical model predictions. A biomechanical image registration tool of this 
kind will aid radiologists to provide more reliable diagnosis and localisation of breast cancer. 
 

 
P19 EVIDENCE OF REDUCED ENDOTHELIUM-INDEPENDENT VASODILATION IN FEMALES USING 
ETHINYL ESTRADIOL AND LEVONORGESTREL ORAL CONTRACEPTIVE PILL. 
Lewis N.C.S 1, 2, Cable N.T1, Atkinson G1 & Jones H1.  
1Research Institute for Sport and Exercise Science, Liverpool John Moores University, UK. 
 
Estrogen hormones provide cardiovascular protection in premenopausal women (1). Combined oral contraceptive pill 
(OCP) use in females is associated with reductions in endothelial function. Nevertheless, the reductions vary depending 
on type and dose of hormones (2). Therefore the aim of this study is to compare cyclical changes in endothelial function 
in a normal menstrual cycle with one commonly prescribed levonorgestrel OCP. Flow mediated, endothelium-dependent 
and independent (nitroglycerin-mediated) vasodilation of the brachial artery was examined in 9 females (mean±SD aged 
24±4 yrs) using a 30µg ethinyl estradiol/150µg levonorgestrel oral contraceptive pill, and in 8 normal menstruating 
females (aged 24±2 yrs). Assessments were performed during the high (pill consumption) and low (pill withdrawal) 
hormone phases of the OCP cycle, and during the menses, early follicular, late follicular and luteal phases of the 
menstrual cycle. The brachial artery was imaged using a duplex ultrasound system following the measurement 
guidelines (3). Flow mediated-dilation was calculated using the edge detection and wall tracking software. Data was 
analysed using general linear modelling and paired t-tests and reported as mean±SD. Endothelium-independent 
vasodilation was significantly reduced during the high hormone phase (16.2±3.1%) compared with the low hormone 
phase (21.9±7.9%) of the OCP cycle (P=0.05). No statistically significant cyclical variations in endothelium-independent 
vasodilation were observed across the normal menstrual cycle (P=1.0). Cyclical variations in endothelium-dependent 
vasodilation were not evident across the normal menstrual or OCP cycles (P>0.80). This study suggests that OCP 
contain this dose of levonorgestrel causes reductions in endothelial function and vascular smooth muscle function which 
are not evident during the normal menstrual cycle.  
(1) Murphy et al. Heart Fail Rev 12:293-300;2007, (2) Torgrimson et al. Am J Physiol 292:H2874-H2280;2007, (3) Black 
et al. Hypertension 51,1-8;2008  
 

 
P20 CONCANAVALIN A-INDUCED HEPATITIS IN TLR4 DEFICIENT MICE 
Beth Mallard1, Ayako Mabuchi1, Jacquie Harper2, Sachiko Akashi-Takamura3, Kensuke Miyake3, Antony M. Wheatley1 

1Department of Physiology, University of Otago, Dunedin; 2Malaghan Institute of Medical Research; 3Division of 
Infectious Genetics, Institute of Medical Science, University of Tokyo, Tokyo, Japan. 
 
Concanavalin A (Con A) administration in mice leads to T cell-mediated hepatitis, which involves the cytokines interferon 
(IFN)-γ and tumour necrosis factor (TNF)-α. Lipopolysaccharide (LPS)/TLR4 signalling has been shown to be involved in 
a number of liver pathologies (I/R-induced injury, alcohol-induced hepatitis). Involvement of TLR4 in T cell-mediated 
hepatitis has not been elucidated. In the current study the impact of TLR4 gene deletion (TLR4-/- mice) and acute 
blockade of TLR4 with monoclonal anti-TLR4 antibody was investigated. 
Wild-type and TLR4-/- mice were injected with Con A (20mg/kg). Plasma ALT was measured to assess liver injury. 
Plasma IFN-γ and TNF-α were measured.  
Following Con A administration, wild-type mice developed a severe liver injury, indicated by elevated plasma ALT 
(5612±2500 IU/L), whereas in TLR4-/- mice this injury was suppressed (103±67 IU/L). TNF-α was significantly increased 
in wild-type mice at 2 hours post Con A administration (7302±3500 pg/mL) but not in TLR4-/- mice (86.84±82pg/mL). 
IFN-γ levels were significantly higher in wild-type (1112.8±196pg/mL) than in TLR4-/- mice (38±13.6 pg/mL).  
Our results show that Con A causes liver injury and proinflammatory cytokine production in mice with functional TLR4. In 
the absence of TLR4, cytokine production is attenuated and liver injury is prevented. Thus we have demonstrated that 
TLR4 signalling may play a role in immune-mediated liver injury, probably mediated by proinflammatory cytokines 
produced by T cells and Kupffer cells. 
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P21 NECROTIC TROPHOBLASTS: A CAUSE OF MATERNAL ENDOTHELIAL DYSFUNCTION IN PRE-
ECLAMPSIA? 
Priyadarshini Pantham1, Sarah-Jane Guild2, Simon Malpas2, Carolyn Barrett2, Larry Chamley1 
Department of Obstetrics & Gynaecology1, Department of Physiology2, University of Auckland. 
 
Widespread endothelial dysfunction leading to systemic hypertension is considered the main pathophysiological 
mechanism of the pregnancy-specific syndrome, pre-eclampsia. One of the factors triggering this endothelial dysfunction 
is proposed to be necrotic trophoblasts shed by the placenta. Using rabbits, we examined the hypothesis that necrotic 
trophoblasts induce endothelial activation leading to the hypertension observed in preeclampsia. Trophoblast-derived 
Jeg-3 cells were fluorescently labelled using 5µM Cell Tracker Green, induced to become necrotic, then increasing doses 
were infused into female non-pregnant New Zealand White Rabbits via the marginal ear vein. Blood samples were taken 
and mean arterial pressure (MAP) monitored daily for up to 7 days post infusion. Whether the rabbits produced 
antibodies to the infused cells was determined by enzyme-linked immunosorbant assay (ELISA). There was no 
significant increase in MAP in animals infused with up to 1x 106 cells/kg body weight (n=3, P>0.05). Rabbits that received 
multiple infusions exhibited an acute decrease in MAP (<5 minutes) with a rapid recovery. Animals that received multiple 
infusions displayed a significant increase (n=3, P<0.05) in the level of antibodies reactive with the infused cells. We 
speculate that the acute decrease in MAP may be related to a hyperacute immune response, given the presence of 
antibodies reactive with the infused cells. The lack of increase in MAP in non-pregnant rabbits following infusion of 
necrotic trophoblasts is consistent with the finding that pre-eclampsia occurs only during pregnancy. Ongoing 
experiments are investigating the effects of necrotic trophoblasts in pregnant animals, as there are extensive 
cardiovascular adaptations to pregnancy that may affect responses to necrotic trophoblasts. Female rabbits are mated 
and upon confirmation of pregnancy, daily infusions are administered at a fixed dose beginning from day 8 of pregnancy 
continuing until day 19 of pregnancy. Mean arterial pressure is monitored using blood pressure telemetry. Preliminary 
results have indicated that the acute decrease in MAP observed in non-pregnant rabbits upon multiple infusions of 
necrotic Jeg-3 cells is not as pronounced in pregnant rabbits. This could be due to the fact that the immune system is 
thought to be suppressed during pregnancy. 
 

 
P22 IS THERE A ROLE FOR ESTROGEN RECEPTOR BETA IN THE CONTROL OF GONADOTROPHIN-
RELEASING HORMONE (GnRH) NEURONS? 
Robert Porteous, Allan E. Herbison 
University of Otago, Centre for Neuroendocrinology & Department of Physiology  
 
Circulating estrogens exert important feedback actions upon the activity of GnRH neurons. The way in which estrogen 
regulates GnRH neurons is presently under intense investigation and important roles for estrogen receptor alpha (ERα) 
have been described. However, the GnRH neurons only express the other mammalian ER, ERβ, and its role in estrogen 
feedback actions remains unknown. To examine this issue, we have used a series of transgenic mouse models including 
global ERβknockout (ERβKO), neuron-specific ERβknockout (neuron-ERβKO), and GnRH neuron-specific ERβ knockout 
(GnRH-ERβKO) mice. Adult female ERβKO mice showed abnormal prolonged estrous cycles (6.8±0.8 days/cycle vs. 
4.5±0.2 in wildtype littermate controls; p<0.05) whereas cycle length was normal in neuron- and GnRH-ERβKO lines. 
Basal levels of luteinizing hormone (LH) were normal (0.20-0.25 pg/ml) in all three genotypes. To examine further the 
role of ERβ in estrogen’s negative feedback effects on GnRH neurons, adult female mice were ovariectomized, left for 2 
weeks, and then treated with 17-β-estradiol (E2, s.c.) and LH levels measured 3h later.  In all mice, LH levels were 
significantly enhanced following the removal of estrogen’s negative feedback actions by ovariectomy. E2 failed to fully 
suppress LH levels in neuron-ERβKO mice but was normally effective in GnRH-ERβKO mice.  Together, these results 
suggest that the defects in cyclical activity observed in the global ERβKO mouse line probably arise from the deletion of 
ERβ outside the brain. Although basal levels of LH are suppressed in neuron-ERβKO mice there is a clear defect in the 
ability of E2 to acutely suppress LH levels in these mice. In contrast, all parameters measured were normal in GnRH-
ERβKO) female mice, suggesting that ERβ in GnRH neurons is not essential for normal reproductive control.  
 

 
P23 CHANGES IN PULMONARY BLOOD-FLOW DISTRIBUTION FOLLOWING CHRONIC HYPOXIA - 
ASSESSED USING SYNCHROTRON RADIATION MICROANGIOGRAPHY 
DO Schwenke1, JT Pearson2, M Shirai3, PA Cragg1.  
1Department of Physiology, University of Otago, New Zealand 2Department of Physiology, Monash University, Australia 
3Faculty of Health Sciences, Hiroshima International University, Japan 
 
Structural and functional changes of the pulmonary circulation following chronic hypoxia, particularly during the 
pathogenesis of pulmonary arterial hypertension (PAH), remain to be fully elucidated. In this study we utilize the high 
definition of monochromatic synchrotron radiation (SR) microangiography for assessing the changes in the distribution of 
pulmonary blood flow in the intact-chest rat following four weeks of chronic hypoxia. Male adult Sprague-Dawley rats were 
exposed to normoxia (N-Rat) or chronic hypoxia (10% O2; CH-rat). Rats were anaesthetized and microangiography was 
performed on the left lung to assess i) the branching distribution of pulmonary blood flow and, ii) dynamic changes in 
vessel lumen diameter during acute hypoxic pulmonary vasoconstriction (HPV) caused by 8% O2 for 4 min – before and 
after β-adrenoreceptor blockade (propranolol, 2 mg/kg, i.v.). Using SR we were able to show that CH-rats had significantly 
fewer perfused arterioles of the 3rd and 4th generation of branching (100-300 µm) than that of N-rats. The magnitude of 
HPV was the same for CH-rats and N-rats. In CH-rats, β-adrenoreceptor blockade accentuated the HPV in 200-300 µm 
vessels, and such accentuation was greater in N-rats. However, in CH-rats, but not N-rats, β-adrenoreceptor blockade 
also accentuated the HPV in 100-200 µm vessels. In summary, we have utilized SR to assess the gross blood flow 
changes in the pulmonary circulation associated with the pathogenesis of PAH. These results highlight the benefits of SR 
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for assessing pulmonary circulatory pathology. Of particular importance, future use of SR will provide an effective method 
for assessing potential therapeutic treatments for PAH.  
 

 
P24 THE SYSTEMIC CHARACTERIZATION OF THE LAMINAR ORGANIZATION OF NORMAL AND 
DISEASED HUMAN HEARTS 
Mai Truong, Greg Sands, Ian LeGrice 
Physiology Department, University of Auckland  
 
Laminar organization of ventricular myocardium has been described in hearts of different species including dog, pig, rat, 
sheep, and cattle, but not in human. It is thought that the laminar architecture has important functional implications, 
providing for the large mechanical deformations and thus ejection fractions of more than 55% in the normal heart at rest 
and up to 85% during exercise. The laminar organization is also thought to influence the electrical functioning of the 
heart. The discontinuous character of this architecture potentially provides anatomical circuits which are the basis of 
reentrant arrhythmias and is also thought to be important in the effectiveness of defibrillating electric shocks. Lately, the 
demonstration of the gradual fusion and eventually loss of myocardial layers in spontaneously hypertensive rats during 
the progression to heart failure suggest a significant contribution from the laminar myocardium to the pathology of 
hypertensive cardiomyopathy. The intriguing structure-function relation in the heart might open the way for future clinical 
assessment and treatment strategies for patients with hypertensive cardiomyopathy. In this study, we use extended 
volume confocal microscopy to investigate the characteristics of myocardial architecture in normal human hearts and 
how this changes in hypertensive heart failure. Initial results indicate that normal human myocardium has similar 
structure to previously studied animal hearts, and that changes in response to hypertension are similar to those seen in 
animal models of this disease. 
 

 
P25 PASSIVE VENTRICULAR MECHANICS MODELLING USING MRI OF STRUCTURE AND FUNCTION 
Vicky Yang Wang, Hoi Ieng Lam, Alistair A. Young, Martyn P. Nash 
Bioengineering Institute, University of Auckland, New Zealand. 
 
Patients suffering from dilated cardiomyopathy or myocardial infarction can develop left ventricular (LV) diastolic 
impairment. The LV remodels its structure and function to adapt to pathophysiological changes in geometry and loading 
conditions and this remodeling process can alter the passive ventricular mechanics. In order to better understand passive 
ventricular mechanics, a LV finite element model was developed to incorporate physiological and mechanical information 
derived from in vivo magnetic resonance imaging (MRI) tissue tagging, in vivo LV cavity pressure recording and ex vivo 
diffusion tensor MRI (DTMRI) of a canine heart. MRI tissue tagging enables quantitative evaluation of cardiac mechanical 
function with high spatial and temporal resolution, whilst the direction of maximum water diffusion (the primary 
eigenvector) in each voxel of a DTMRI directly correlates with the myocardial fibre orientation. This model was 
customized to the geometry of the canine LV during diastasis by fitting the segmented epicardial and endocardial surface 
data from tagged MRI using nonlinear finite element fitting techniques. Myofibre orientations, extracted from DTMRI of 
the same heart, were incorporated into this geometric model using a free form deformation methodology. Pressure 
recordings, temporally synchronized to the tissue tagging MRI data, were used to simulate the LV deformation during 
diastole. Simulation of the diastolic LV mechanics allowed us to estimate the stiffness of the passive LV myocardium 
based on kinematic data obtained from tagged MRI. This integrated physiological model will allow more insight into the 
regional passive diastolic mechanics of the LV on an individualized basis, thereby improving our understanding of the 
underlying structural basis of mechanical dysfunction in pathological conditions. 
 

 
P26 MECHANISMS OF ORTHOSTATIC INTOLERANCE DURING PASSIVE HEAT STRESS 
Luke C Wilson1,2, James D Cotter2, Jui-lin Fan J1, Rebekah AI Lucas1,2, Kate N Thomas1, Philip N Ainslie1 
1 Department of Physiology; 2 School of Physical Education, University of Otago, Dunedin. 
 
Passive heat stress has been shown to cause orthostatic intolerance; however, the role of potential mediator(s) remains 
unclear. We tested the hypothesis that hyperthermic-induced hypocapnia and subsequent reductions in cerebral 
perfusion, combined with hypotension, would markedly compromise orthostatic tolerance. Eight healthy young males, 
resting supine in a water-perfused suit, were progressively heated in 1.0°C (oesophageal) increments from normothermia 
to +2°C. At each thermal state, orthostatic tolerance was assessed using progressive lower body negative pressure to -
45 mm Hg or to pre-syncope. During all procedures, blood flow velocity in the middle cerebral artery (MCAv; transcranial 
Doppler ultrasound), mean arterial pressure (MAP), heart rate (HR) and the partial pressure of end-tidal carbon dioxide 
(PETCO2) were measured continuously. All subjects tolerated +1°C, whereas only six subjects reached +2°C. During 
orthostatic stress, pre-syncope occurred in one participant at +1°C, and in four at +2°C. Heating alone reduced mean 
MCAv (-11 ± 5%/ºC), MAP (-11 ± 5 mm Hg/ºC) and PETCO2 (-7 ± 5 mm Hg/ºC), and elevated HR (21 ± 5 b/min/ºC; all 
P<0.05)), but responses were alinear. The entire drop in MAP across the range of heating occurred before 1°C, whereas 
the majority of the drop (~68%) in MCAv occurred above 1°C. Orthostatic stress at normothermia did not reduce PETCO2, 
MAP or mean MCAv. Orthostatic stress reduced MCAv during heat stress; at +1°C this was related to the reduction in 
MAP only (r2 = 0.72; P = 0.008), whereas at +2°C it was related to PETCO2 only (r2 = 0.77; P = 0.049). In summary, 
hypotension and hypocapnia both mediate (pre)syncope during passive heat and orthostatic stress, but in different 
patterns. Some hypotension develops at modest hyperthermia, whereas hypocapnia occurs more at higher temperatures 
and is associated with much lower cerebral perfusion and tolerance. 
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P27 BIOSIGNALML – AN XML STANDARD FOR PHYSIOLOGICAL SIGNALS 
David Brooks, Bruce Smaill, Mark Titchener 
Auckland Bioengineering Institute, University of Auckland 
 
Many different formats and standards have been developed to record and store physiological signals. These have 
usually been designed for particular application areas with an emphasis on efficient binary encoding, and have domain 
specific information and metadata kept as an integral part of the signal’s data format. As a result, specialised software 
tools have to be used to analyse, visualise, and annotate a set of signals, and the linking of metadata to other systems is 
not straightforward. 
Standard markup languages such as SBML and CellML have been developed by the physiological modelling community 
to facilitate the development and sharing of biological models; this work includes the linking of models to experiment data 
that has been encoded in markup-language data standards. 
This paper introduces BiosignalML, a new format for physiological time-series data. BiosignalML is based on XML and 
HDF5 standards, and cleanly separates out signal content from metadata. This allows its use within the modelling 
community as well as in a diverse range of experimental domains. Existing and emerging biomedical ontologies can be 
used with BiosignalML in an extensible way. As an open-source software library, BiosignalML can be linked with signal 
processing and visualisation toolsets. The use of BiosignalML will facilitate the sharing of signal data within research 
groups and allow web-accessible biosignal repositories to be established. 
 

 
P28 TRACKING SKELETAL MUSCLE CELL MIGRATION FOLLOWING DAMAGE: THE ROLE OF MAP 
KINASE AND PI3 KINASE  
Steve H. Faulkner1,2,   Ian D. Loram1 and Claire E. Stewart1 
1Institute for Biomedical Research into Human Movement and Health, Manchester Metropolitan University, UK. 2 
Department of Management, Massey University, New Zealand. 
 
Skeletal muscle cell injury can occur as a result of daily muscle usage, exercise, disease or surgery. The repair of this 
trauma is critical for the maintenance of homeostatic balance as well as maximum functional ability. Much evidence 
prevails around the roles of the GTPases Rho, Rac and Ras in cell migration, as well as the roles of PI3 Kinase and MAP 
Kinase in the development of lamellipodia and filopodia, which are also key in cell migration. We therefore aimed to 1. 
investigate the effect of damage on C2 muscle cell migration, 2. develop a MATLAB™ programme to track the migration 
and 3. to assess the influence of PI3 Kinase and MAP Kinase inhibition on migration.  Adherent C2 myoblasts were 
grown to confluence and then damaged in 20% serum, using a unidirectional scraping method. Cells were then filmed for 
48 h using real time imaging microscopy in the absence or presence of a single dose of LY294002 (5µM) or PD98059 
(20µM), alone or in combination and added at 0 or 24 hours following damage.  We identified that the cells could be 
damaged and were able to migrate into the wound site, covering distances of 947.6µm ± 239.4 over the 48h period.  
Furthermore, we were able to develop a MATLAB™ programme, which was capable of identifying the migration distance, 
velocity and direction of our cells.  We further demonstrated that all inhibitory conditions led to significant reductions (LY: 
50% and PD 42% over 48h) in cell migration distance (p=<0.05) with the greatest effect observed when LY294002 and 
PD98059 were added together (62%; p=<0.003). In addition MATLAB™ analysis revealed that the direction and velocity 
of cell movement also appeared inhibited.   Skeletal muscle cells in culture do have the ability to migrate to the site of 
damage.  PI3 and MAP kinase are both required to facilitate this damage and MATLAB™ programming can be used in 
the field of cell migration studies to assess among other things, a unique way that both PI3K and MAPK are critical in the 
process of directed cell migration. 
 

 
P29 REVEALING THE ULTRASTRUCTURE OF GONADOTROPIN-RELEASING HORMONE (GnRH) 
NEURON DENDRITES 
Galina Gaidamaka, Rebecca E. Campbell, Allan E. Herbison 
University of Otago, Physiology Department, Centre for Neuroendocrinology 
 
GnRH neurons are the principal central regulators of fertility. Recent cell-filling experiments in GnRH-green fluorescent 
protein (GFP) transgenic mice have used confocal microscopy to elucidate previously unappreciated morphological 
aspects of GnRH neurons, including long dendrites with spine-like protrusions and apparent dendro-dendritic 
connections. Although the ultrastructure of GnRH neurons has been reported previously, dependence on 
immunolabelling for GnRH peptide limited these investigations to the soma and very proximal dendrite. The present 
study used GnRH-GFP transgenic mice, which have GFP visible at more distal dendritic sites, to address the 
ultrastructure of long GnRH dendrites. Pre-embedding immuno-labelling for both GnRH and GFP was performed on 
gluteraldehyde fixed brains from 2 adult female mice. Silver-enhanced ultra-small immunogold conjugate was used as a 
secondary antibody. Long portions of GnRH-GFP positive dendrites were visible by light microscopy in semi-thin sections 
(4µm). Ultra-thin serial sections (less than 60nm) were collected from 23 semi-thin sections with labelled regions of 
interest. Serial sections through 28 labelled dendritic elements have been investigated with electron microscopy. Eleven 
of these elements displayed clear examples of spines with pre- and post- synaptic specialisations. Synaptic contacts 
were also seen on smooth dendritic shafts and within membrane invaginations of the dendrite. Two distinct examples of 
dendro-dendritic contacts with adherent specialisations were also observed. These ultrastructural findings in the GnRH-
GFP mouse support and extend suggestions from previous morphological observations, that spine-like protrusions are 
indeed receiving synaptic inputs, and that GnRH dendrites are in contact with one another.   
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P30 INVESTIGATING MECHANICAL PROPERTIES OF SKIN WITH A STRUCTURALLY-BASED MODEL 
Jessica WY  Jor, Martyn P  Nash, Poul MF  Nielsen, Peter J  Hunter 
Auckland Bioengineering Institute, University of Auckland, New Zealand 
 
The mechanical properties of skin are well-known to be nonlinear, anisotropic, and viscoelastic.  Such properties are 
mainly governed by the microstructural architecture and mechanical properties of the individual constituents.  The aim of 
this study was to provide insight into the critical link between the macroscopic mechanical response and tissue structure 
through the use of a computational model. 
A structurally-based constitutive law that incorporates structural properties of the dermis was developed.  The modelling 
framework was used in conjunction with mechanical experiments performed on in-vitro pig skin tissue using a multi-axial 
rig.  A finite element model was constructed to represent a circular section of skin tissue undergoing multi-axial 
deformation.  Forces were applied at each of twelve displacement actuators attached to the boundary of the skin section, 
while the positions of material points were tracked between the different loading states.  Data obtained from these 
mechanical tests were fed into an optimization procedure to estimate the constitutive parameters during a computer 
simulation of the experiment. 
A model parameter study was performed to show the significance and effects of the individual constitutive properties by 
simulating different structural scenarios of the collagen network.  We report on the estimated model parameter values 
obtained through the mechanical testing and mathematical optimization. 
 

 
P31 TEMPORAL DYNAMICS OF SALIVARY ALPHA-AMYLASE SECRETION 
Lo KR, Atkinson KR, Ingram JR 
Functional Foods and Health programme, The Horticultural and Food Research Institute of New Zealand Ltd. 
(HortResearch), Private Bag 92169, Auckland, New Zealand 
 
There is increasing interest in the use of salivary alpha-amylase (sAA) as a surrogate marker of the sympathetic nervous 
system (SNS) component of the stress response. Salivary AA is a starch-degrading enzyme produced by the salivary 
glands under the direct regulation of the SNS via beta-adrenergic receptors.  A diurnal rhythm in basal sAA secretion has 
recently been reported. SNS responses to stress can be rapid and transient, yet nothing is known about rapid ultradian 
changes in basal sAA activity.  We investigated the use of frequent saliva sampling (every 10 minutes for 10 hours from 
awakening) to monitor ultradian and diurnal rhythms in sAA secretion.  Nine male subjects (average age 33 ± 2 years) 
collected saliva samples during a normal working day, on two occasions seven days apart.   Subject compliance with the 
saliva sampling protocol was monitored electronically.  Subjects kept a diary describing their activities over the day.  
Samples were stored at -20 °C until analysed for sAA activity using a commercially available kinetic reaction assay.  sAA 
exhibited variation over the day attributable to both exogenous (meals) and endogenous factors (ultradian and diurnal 
rhythms).  However, average concentrations were less variable between days within an individual than between subjects, 
suggesting that sAA activity is a reproducible feature of an individual’s physiology.  These data demonstrate, for the first 
time, the ultradian rhythms present in sAA activity and highlight the benefits of frequent saliva sampling to characterise 
the dynamic nature of the SNS. 
 

 
P32 WIDESPREAD NEURODEGENERATION ASSOCIATED WITH DEPTH ELECTRODE IMPLANTAION 
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1School of Science and Engineering, University of Waikato, New Zealand, 2Center for Neural Engineering, Dept 
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Neurology, Children’s National Medical Center, Washington DC, 6Dept Physics, Pennsylvania State University, USA 
 
Implantation of electrodes into the brain has been noted to cause damage in both human and animal studies.  We 
undertook to investigate and quantify systematically the extent of damage from hippocampal depth electrode 
implantation in comparison to sham surgical controls from histologically stained sections.  Male Sprague-Dawley rats 
were implanted with 250 micron diameter stainless steel electrodes into the ventral hippocampus. The animals were 
allowed to survive for 2, 5, 10 or 21 days, then sacrificed and perfused, their brains extracted, sectioned and stained. 
Neuronal degeneration was directly marked with amino cupric silver stain, and secondary responses were marked with 
stains for glial fibrillary acidic protein (GFAP) expression and microglial activation.  Stereological area fractionation was 
used to quantify degeneration and GFAP expression.  Activated microglia were exhaustively counted. When electrodes 
were implanted into hippocampus, silver staining revealed widespread degeneration that extended to areas distant from 
the electrode track both within the same hippocampus (8/8) and into the contralateral hippocampus (6/8) in unilaterally 
implanted rats.  GFAP expression did not co-vary with degeneration away from the electrode track.  Microglial activation 
was highly limited away from the electrode track but did co-vary with neurodegeneration.  The patterns of degeneration 
were consistent with damage to the anatomical connections associated with the electrode trajectory.  These results 
indicate that such damage should be considered in accounting for functional changes following electrode implantation 
independent of stimulation, for planning electrode trajectories, for other procedures, which perforate the substance of the 
brain, such as stereotactic biopsies and catheter insertion. 
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P33 SPONTANEOUS CELL DEATH OF A SINGLE BUDDING YEAST CELL TRACED BY IN VIVO TIME-
RESOLVED RAMAN IMAGING 
Yasuaki Naito1, 2, Akio Toh-e3, Hiro-o Hamaguchi1, 4 
1Department of Chemistry, School of Science, The University of Tokyo, 2Department of Chemistry, Gakushuin University, 
3Tokyo Metropolitan Institute of Medical Science, 4Institute of Molecular Science and Department of Applied Chemistry, 
National Chiao Tung University. 
 
Time- and space-resolved Raman imaging has been used to study the intracellular dynamics in starving budding yeast, 
S. cerevisiae, cells.  A focus is placed on the dynamical changes including the sudden appearance of a particle called 
“dancing body” in a vacuole and the concomitant disappearance of active mitochondria followed by gradual deterioration 
of the cell structure leading to death. Spontaneous cell death process following the dancing body formation is studied by 
time-resolved Raman mapping experiments. Time-resolved Raman images of S. cerevisiae cells were recorded on a 
confocal Raman microspectrometer with the 632.8 nm line from a He-Ne laser. The lateral and depth resolutions were 
300 nm and 2µm, respectively. The time resolution was 9 min. 
 

 
 
 


