Cardiovascular Research in South Australia 2007

With the Annual Scientific Meeting of the High Blood Pressure Council of Australia coming back to Adelaide
this December for the first time since the early 1990s, it is timely to give members an overview of the
significant range of cardiovascular research which is currently active in South Australia. The major sites
engaged in such research are the Flinders University School of Medicine and Flinders Medical Centre, the
Royal Adelaide and Queen Elizabeth Hospitals linked with the University of Adelaide Medical School, the
University of Adelaide Department of Public Health and the University of South Australia Faculty of Health
Sciences.

ANBP2

A key research activity linked to the Council, which has been led from South Australia since its inception in
the early 1990s is the Second Australian National Blood Pressure Study (ANBP2). Professor Lindon Wing,
who has recently retired from the Deanship of the Flinders University School of Medicine, continues as Chair
of the ANBP2 Management Committee. The Data Management Centre for ANBP2 continues to be led by
Professor Phil Ryan and Kristyn Willson in the Department of Public Health at the University of Adelaide.
The study is still actively working on publications from the various associated sub-studies and together with
Associate Professor Chris Reid in the Department of Epidemiology and Preventive Medicine at Monash
University is engaged in a 10-year follow-up of participants.

FLINDERS UNIVERSITY SCHOOL OF MEDICINE / FLINDERS MEDICAL CENTRE

There are a number of groups in the joint Flinders University School of Medicine/Flinders Medical Centre
complex with major cardiovascular interests. These include groups led by Professor lan Gibbins and
Associate Professor Judy Morris, Professor Bill Blessing, Dr Eugene Nalivaiko, Associate Professor lda
Llewellyn-Smith, Dr Arduino Mangoni and Professor Phillip Aylward.

lan Gibbins and Judy Morris’ group
lan Gibbins is Professor and Head of Anatomy and Histology, Flinders University. Judy Morris is an
Associate Professor in the same department.

For many years, they have been interested in the role of autonomic and visceral sensory neurons in the
regulation of the vasculature. Most recently, they have been investigating the regulation of two vascular
beds: the mesenteric circulation, controlled by the prevertebral sympathetic ganglia; and the pelvic
vasculature, controlled by pelvic pathways. The prevertebral ganglia also regulate gastrointestinal motility
and secretion, but together with their vasomotor pathways, they effectively act to control blood volume. They
have made comprehensive studies of the synaptic organisation of these pathways, and these studies have
formed the basis of their recent electrophysiological studies. They have found that low levels of peptides,
such as angiotensin Il or substance P, can dramatically potentiate synaptic transmission through the
prevertebral ganglia, thereby facilitating the retention of fluid by the GIT. These effects are not obviously
affected in conditions such as experimental Type | diabetes. Remarkably, in these pathways, as well as in
the pelvic vasodilator pathways investigated by Judy Morris and Phil Jobling, ganglionic transmission is
dramatically facilitated by a potent neurotransmitter, whose identity is totally unknown.

Their current research is focussing on the identification and synaptic organisation of small unmyelinated
sensory neurons that lack neuropeptides. They have predicted that there is a unique population of these
neurons that has been largely overlooked, and that may be responsible for much of the nociceptive
transmission from the viscera, including from blood vessels.

Low magnification confocal view of part of a guinea-pig coeliac ganglion. The green neurons (green = neuropeptide Y)
on the left are mostly vasoconstrictor neurons innervating the mesenteric circulation. The blue neurons (blue =
somatostatin) inhibit the activity of secretomotor neurons in the gut; their activity is enhanced by activation of peptide-
containing visceral afferents, as well as direct projections from neurons in the gut (pink = vasoactive intestinal peptide in
the endings of those neurons). (Adapted from Fig 1a in: Gibbins IL, Teo EH, Jobling P, Morris JL (2003) Synaptic
density, convergence and dendritic complexity of prevertebral sympathetic neurons. Journal of Comparative Neurology
455: 285-298).
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Bill Blessing’s group
Bill Blessing is a NH&MRC Senior Principal Research Fellow and Professor in the Department of Human
Physiology. He is Head of the Neurology Laboratory in the Department.

Bill's lab is interested in measuring biological variables indicative of brain control of thermoregulation and
energy balance, and to use their findings to elucidate higher brain functions relevant to mental disorders
including schizophrenia. They use a variety of experimental approaches including electrophysiology,
neurotransmitter receptor pharmacology, neuroanatomy with combined immunohistochemistry and tract
tracing (viral and conventional), together with experience in creating neurotransmitter-specific lesions using
retrograde transport of neurotoxic lectins coupled to neurotransmitter specific antibodies.
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Clozapine reverses MDMA-elicited vasoconstriction in the rabbit ear (from data published in Blessing WW, Seaman B,

Pedersen NP, Ootsuka Y. (2003). Clozapine reverses hyperthermia and sympathetically mediated cutaneous

vasoconstriction induced by 3,4-methylenedioxymethamphetamine (Ecstasy) in rabbits and rats. J Neuroscience 23

(15):6385-6391).
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Eugene Nalivaiko's group

Dr Eugene Nalivaiko is a NHF Senior Research Fellow and Senior
Lecturer in the Department of Human Physiology, Flinders
University. His research, both basic and clinical, is located at the
crossroads of neuroscience and cardiology: he is trying to elucidate
mechanisms whereby mental disorders - anxiety and depression -
provoke cardiac disorders. He has recently demonstrated that in
animals, similar to humans, acute stressors may precipitate cardiac
arrhythmias, that these arrhythmias are sympathetically mediated,
and that they could be prevented by suppressing excessive cardiac
sympathetic drive at its origin, in the brain.
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2. Nalivaiko E, De Pasquale CG, Blessing WW (2004) Ventricular arrhythmia triggered by alerting stimuli in conscious rabbits
pre-treated with dofetilide. Basic Research in Cardiology 99:142-151.
3. Nalivaiko E, Blessing WW (2004) CRF1 receptor antagonist CP-154,526 reduces cardiovascular responses during acute
psychological stress in rabbits. Brain Research 1017: 234-237.
4. Nalivaiko E. Ootsuka Y. and Blessing WW. (2005) Activation of 5-HT1A receptors reduces cardiovascular changes elicited by
acute psychological and inflammatory stresses in rabbits. Am. J. Physiol. 289: R596-R604.

Human studies
1. Nalivaiko E, Catcheside PG, Adams A, Jordan AS, Eckert DJ and McEvoy RD (2007) Cardiac changes during spontaneous
and sound-induced arousals during non-REM sleep in healthy volunteers. Am. J. Physiol. 292: 1320-1327.

Invited reviews
1. Nalivaiko E. (2006) 5-HT1A receptors in stress-induced cardiac changes: a possible link between mental and cardiac
disorders. Clin Exp Pharmacol Physiol 33: 1259-1264.
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Ida Llewellyn-Smith’s group
Ida Llewellyn-Smith is a NH&MRC Principal Research Fellow and Associate Professor in the Department of
Medicine.

The primary aim of her laboratory is to understand how the central nervous system controls blood pressure
in both health and disease by identifying the nerves in the brain and spinal cord that control blood pressure
and characterising their connections. They use labels that are visible with light and electron microscopy to
determine whether nerves in one region ‘talk to’ nerves in another region, to identify what neurotransmitters
these nerves use to communicate and to establish what receptors the nerves use to bind the
neurotransmitters. In physiological studies, they inject transmitter-related drugs into the brain to see how the
drugs affect blood pressure. In their experiments they use not only normal animals but also animals in which
blood pressure control has been disrupted by spinal cord injury.
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Flinders Cardiology group
The principal investigators in this group are Professor Phillip, Associate Professor Derek Chew, Dr Carmine
De Pasquale and Dr Joseph Selvanayagam.

For some years Phillip Aylward has led a team interested involved in multicentre clinical trials relating to
antithrombotic therapy in acute coronary syndromes and atrial fibrillation. Recent completed studies in which
the group has had a major role are ACUITY (NEJM 2006, 355, 2203-16) and STEEPLE (NEJM 2006 355,
106-117) which looked at the preferred antithrombin in acute coronary syndromes and PCl (ACUITY) and
elective angioplasty (STEEPLE). Ongoing studies by the group are of the clopidogrel-like drugs prasugrel,
cangrelor and AZD6140 in various populations but predominantly related to coronary stenting. Atrial
fibrillation is also becoming a major focus and they are involved in two studies looking at different oral
antithrombins to replace warfarin.

Derek Chew’s current interests are in the application of current evidence and new technologies to the
management of acute and stable coronary artery disease. These have included a national audit of acute
coronary syndrome management extending to the evaluation of risk among these patients and how well
therapy matches this risk. In addition, his group is currently exploring the factors associated with late stent
thrombosis in the era of drug-eluting stents.
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Carmine De Pasquale is responsible for the group

research in relation to heart failure.

L to R: Dr Dani-Louise BF&/an, Professor Andrew Bersten, Dr Carmine de Pasquale

The group’s major research is at the basic science level. With Professor Andrew Bersten they are in their
second year of a NH&MRC grant funding investigating the effect of chronic heart failure on respiratory
function. They are using a rat model of infarct-induced congestive heart failure (CHF) and are performing
respiratory mechanics, surfactant analysis and pressure volume-loops on CHF lungs. They have found that
CHF lungs have normal mechanics until the effect of surfactant is removed they then have reduced
compliance compared to controls. Furthermore, CHF lungs have increased lavage surfactant suggesting
there is a homeostatic mechanism in play in CHF to maintain normal respiratory mechanics. We have
presented this work and the manuscript is in preparation for submission.

De Pasquale CG*, Bryan D-L, De Smet H, Bersten AD. Reduced surface tension normalises lung mechanics in a rodent
chronic heart failure model. Presented at the American Thoracic Society International Conference, San Francisco, May 2007
and the Cardiac Society of Australia and New Zealand, Christchurch, August 2007.

The group’s also has a clinical research and is engaged in multicentre clinical trials in heart failure.
Their PhD student, Rebecca Perry is exploring the ability of high-resolution transthoracic echocardiography
of the left anterior descending coronary artery to act as a marker of coronary atherosclerosis.

Perry R, De Pasquale CG, Chew DP, Aylward PE, Joseph MX. (2007) High-resolution transthoracic echocardiography of the
left anterior descending coronary artery: a novel non-invasive assessment of coronary vasoreactivity. J Am Soc Echocard (in
press).

In regard to multicentre clinical trials in heart failure, the group is currently involved in the RED-HF study
which is a morbidity-mortality trial of the use of darbepoetin in anaemia in CHF; in the SHIFT study, another
morbidity-mortality trial of the use of ivabradine (a novel potassium channel blocking drug which slows the
sinus node) in CHF; in the ASCEND HF trial a morbidity-mortality trial of the use of nesiritide in acute
decompensated CHF; in the REVIVE study of levosimendan in acute decompensated CHF; in the FUSION I
study of twice weekly nesiritide infusions in out-patients with CHF; and in the Universe trial of rosuvastatin in
CHF, which is exploring the beneficial effects of high dose statins on left ventricular function in non-
ischaemic CHF.

Krum H. Ashton E. Reid C. Kalff V. Rogers J. Amarena J. Singh B. Tonkin A. (2007) Double-blind, randomized, placebo-
controlled study of high-dose HMG CoA reductase inhibitor therapy on ventricular remodeling, pro-inflammatory cytokines and
neurohormonal parameters in patients with chronic systolic heart failure. J Card Fail. 13(1):1-7.



Joseph Selvanayagam has recently joined the group. He has been working with Hugh Watkins in Oxford
and has developed a major research interest in MRI cardiac imaging.

Arduino Mangoni’s group

Arduino Mangoni is Senior Lecturer in Clinical Pharmacology in the Flinders University School of Medicine
and Consultant Physician in Clinical Pharmacology and General Medicine at Flinders Medical Centre. He
runs a clinical research laboratory.

Arduino’s laboratory is interested in the identification of pharmacological and non-pharmacological
interventions affecting endothelial function, arterial stiffness and blood pressure. Current research projects
include: acute effects of NSAIDs on endothelial function and blood pressure; acute effects of haemodialysis
on endothelial function and predictors of intradialytic hypotension; and acute and chronic effects of folic acid
and tetrahydrobiopterin in patients with ischaemic heart disease. They have recently developed a new
protocol for the combined assessment of peripheral and coronary vasoreactivity.
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Professor Paddy Phillips and Flinders Centre for Clinical Change and Health Services Research
Professor Paddy Phillips is a member of the High Blood Pressure Research Council of Australia. He is co-
leader of the Flinders Centre for Clinical Change & Health Care Research
(FCCCHCR), a 93-membered Area of Strategic Research Investment at Flinders
University. Members of FCCCHCR share a common goal: to develop and
disseminate evidence to inform optimum and cost-effective health care interventions.
Rigorous assessment of clinical and health system interventions and outcomes is
complemented by original research to gain better understanding, and to effect
knowledge transfer.

The group’s research is collaborative and involves medical specialists, allied health
and nursing disciplines across a range of health care settings, including primary,
acute, ambulatory, transitional, rehabilitation and residential aged care facilities.
Since December 2004, when the group was selected competitively to represent an
area of key research capability for Flinders University, members have attracted more
than $30M in competitive grants and tenders.

The group’s four key areas of research focus are: Evidence based clinical practice; Later life care; End-of-life
care; and Chronic disease management.

A number of members of the FCCCHCR have a focus of current research in South Australia relevant to the
cardiovascular system in health and disease and more specifically research which relates to blood pressure
and its control, to hypertension, to cardiovascular risk factors in general, and to vascular structure,
physiology and disease

Further details are available at http://clinicalchange.flinders.edu.au/index.html.



ROYAL ADELAIDE HOSPITAL / UNIVERSITY OF ADELAIDE

The major active cardiovascular research groups at the Royal Adelaide Hospital are those led by Professor
Stephen Worthley, Helpmann Professor of Cardiology, and by Professor Prash Sanders, Knapman
Professor of Cardiology.

Stephen Worthley’s group

The group’s major interest is in cardiac MRI imaging. They have recently completed the Cardiovascular
Magnetic Resonance (MCR) sub-study of a large multi-centre trial in infarct angioplasty. Previous CMR sub-
study involvement with trials such as ONTARGET, STITCH and TELMAR has positioned the group as a
centre of excellence in this area.

The group’s major research foci have expanded to include the development of a ‘one stop shop’ of vascular
and ventricular structure and function with CMR, with particular diseases of interest including obesity,
diabetes mellitus and chronic kidney disease. They have established unique protocols assessing myocardial
T2 relaxometry, a novel marker of myocardial iron overload in beta-thalassaemia. Their core research work,
in the field of atherosclerosis imaging, continues with co-registration work with magnetic resonance imaging
and multidetector CT imaging of carotid and bypass graft atherosclerosis, including high resolution invasive
imaging with intravascular ultrasound (IR IVUS). The group’s imaging expertise has evolved to assess atrial
structure and function and several patents have resulted. In collaboration with Dr Andrew Zannettino and Dr
Stan Gronthos at the Hanson Institute, the group has established large animal models of ischaemic and non-
ischaemic left ventricular dysfunction and are utilising high resolution CMR to assess mechanisms of benefit
of immuno-selected bone marrow stromal stem cell therapy in these groups.
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Prash Sanders’ group
Professor Prash Sanders heads a group with major interests in cardiac electrophysiology.

University of South Australia

Professor Peter Howe is Director of the Nutritional Physiology Research Centre, which is part of the ATN
Centre for Metabolic Fitness, a national research collaboration comprising researchers from the University of
South Australia, Curtin University of Technology, Queensland University of Technology, University of
Technology Sydney and RMIT University. The research focus of the ATN Centre for Metabolic Fitness is the
optimisation of health through lifestyle modification. The Nutritional Physiology Research Centre also
collaborates with the University of Adelaide, Spencer Gulf Rural Health School, CSIRO Human Nutrition,
Queen Elizabeth Hospital, Royal Adelaide Hospital, Institute of Medical and Veterinary Science, University of
Western Australia and University of Wollongong. It has active research partnerships with the food industry
supported by ARC Linkage grants and consultancies, as well as research programs supported by the
NHMRC, National Heart Foundation and Diabetes Australia.

The research focus of the group is in cardiovascular, metabolic, anti-inflammatory and mental health benefits
of diet and physical activity and the underlying mechanisms. Physiological effects of a range of bioactive
nutrients (e.g. omega-3 fats, phyto-estrogens, antioxidants) and other dietary modifications are evaluated,
alone or in combination with regular exercise in human trials. Assessments include physical and mental
performance (mood, behaviour and cognition), non-invasive cardiovascular risk factors (ambulatory blood
pressure, baroreflex function, arterial elasticity, endothelial function) and circulating biomarkers (lipids,
eicosanoids, cytokines) and body composition indices (total body fat, abdominal adiposity and bone density).
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