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Considering an Honours Degree in Physiology?  
The Department of Physiology offers Honours programs for Bachelor of Science, Biomedical 
Science, Behavioural Neuroscience and Bachelor of Medical Science students. As a 
Department we take enormous pride in the quality of our Honours program and our 
Honours students. 

The Honours year is a highly challenging and equally rewarding one where you will take the 
first steps towards a career in scientific research. There are a few important steps you need 
to take to apply for Honours and this book is designed to take you through them.  

 

 

Probably the first question you need answered is ééé. 

 

 

What is an Honours Degree in Physiology?  
The objectives of an Honours degree in Physiology are to: 

 Develop high-level skills in the design, implementation and analysis of rigorous 
scientific research, and problem solving strategies applicable to scientific method. 

 Enhance acquisition of transferable skills in scientific communication (written and 
oral), critical thinking, independent organisation, time and resource management, 
and collaborative team working. 

 Enhance the competitiveness of our graduates in their future chosen career pursuits. 

 

 

OK, I like the sound of that, buté.é. 

 

 

What do I actually do in Honours?  
The Physiology BSc Honours course comprises two units: 

PHY4100 (36 points): The major focus of this unit is the research project that you will carry 
out under the guidance of your supervisor. The assessment tasks are the thesis that you 
submit at the end of the year and two seminars that you will present during the year.  

PHY4200 (12 points): The emphasis of this unit is to provide you with skills essential for 
good scientific practice, including critical thinking, scientific writing and presentation skills 
and statistical analysis. The assessment tasks include a written literature review that forms 
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the background to your project, statistics assignment and exam, and a test of your ability to 
critically evaluate scientific work. 

Bachelor of Biomedical Science (BMS) Honours students do BMS4100 (which is identical to 
PHY4100) and BMS4200. BMS4200 is similar to PHY4200 but is administered through the 
School of Biomedical Sciences. For further information go to: 

http://www.med.monash.edu.au/biomed/honours/index.html 

 

Information on other honours programs run through the faculty of Medicine, Nursing and 
Health Sciences is available at: 

http://www.med.monash.edu.au/ugrad/docs/ug-courseguide-2011.pdf 

 

 

Mmmmmmm, sounds good but..éé 

 

 

Can anyone do Honours?  
bƻΦ !ǎ ǘƘŜ ƴŀƳŜ ƛƳǇƭƛŜǎ ǘƘŜ IƻƴƻǳǊǎ ŘŜƎǊŜŜ ƛǎ ŀ ǇǊŜǎǘƛƎƛƻǳǎ ŎƻǳǊǎŜ ŦƻǊ ǎǘǳŘŜƴǘǎ ǿƘƻΩǾŜ 
proven their capabilities by doing well in third year.  

For entry to BSc Honours in Physiology you need: to have completed a Bachelor of Science 
or equivalent (e.g. Bachelor of Biomedical Science) with at least a distinction grade (70%) 
average in 24 points (or equivalent) of level-three studies in physiology (i.e. PHY units). 
Applicants may include a relevant unit from another department of the School of Biomedical 
Sciences if they have only completed three PHY units. For further information go to: 

http://www.sci.monash.edu.au/undergrad/honours/  

For entry to BMS Honours in Physiology you need: to have completed the requirements for 
a Bachelor of Biomedical Science at Monash University, or a comparable qualification in 
biomedical science. You will need to have achieved an average of 70% or greater in at least 
24 points at third-year level (including at least 12 points in biomedical science core units). 
There is no pre-requisite in terms of level 3 PHY units, but the Physiology Honours 
Convenors will need to be satisfied that you have the grounding in physiology to undertake 
your chosen project. For further information go to: 

http://www.monash.edu.au/study/coursefinder/course/3418/  

 

 

OK, I think Iôm on target to achieve these scores and Iôm still 
interested in doing Honours in Physiologyé..é 

  

http://www.med.monash.edu.au/biomed/honours/index.html
http://www.med.monash.edu.au/ugrad/docs/ug-courseguide-2011.pdf
http://www.sci.monash.edu.au/undergrad/honours/
http://www.monash.edu.au/study/coursefinder/course/3418/
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What do I do next?  
You need to find a research project and supervisor to take you into their lab.  

The Department of Physiology is a large research department covering all aspects of 
Physiology from the level of the cell through to tissue and whole animal physiology. Further 
we offer projects covering a large range of research fields. These research fields have been 
listed on Pages 5-8 with a short explanation of the area. We suggest you read through these 
explanations first and pick the area(s) you are interested in. Then go to the section in the 
book that lists the projects on offer for that section. We have endeavoured to provide you 
with photos wherever possible to help you identify the researchers of interest.  

hƴŎŜ ȅƻǳΩǾŜ ŦƻǳƴŘ ŀ ŦŜǿ ǇǊƻƧŜŎǘǎ ȅƻǳ ƭƛƪŜΣ ŎƻƴǘŀŎǘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǎǳǇŜǊǾƛǎƻǊǎ ōȅ ŜƳŀƛƭ ƻǊ 
phone and arrange a visit to find out more about the projects on offer, visit the lab and get 
an idea of the type of work you would be doing, and talk to other students and research 
staff from the lab that you would be working with. Remember this is an important year so 
make sure you are comfortable with all these aspects.  

It is important to note that the ability of a supervisor to sign you on to a project will depend 
on that project still being available, and the limit to how many students a supervisor can 
take on. So start talking to potential supervisors now. You will also be required to have an 
alternate choice in case circumstances change and a supervisor is no longer able to take you 
on, or a project is no longer available. 

 

Great, Iôve picked my project and supervisoréééééé 

 

 

How do I formally apply to do Honours in 

Physiology? 
1. Formal Application to Faculty: You will need to refer to the application forms on the 

websites of the specific faculty you are from (e.g. Faculty of Science Website for BSc 
students). These forms must be signed by one of the Honours Convenors of the 
Physiology Department (A/Prof Ramesh Rajan, A/Prof Roger Evans or Dr Marianne 
Tare) and submitted to the Faculty by 12th NOVEMBER (internal students) or 26th 
NOVEMBER (external applicants only).  

2. Department Project Allocation: This form will be available on the blackboard sites of 
all 3rd year Physiology units and needs to be filled in by both you and your potential 
supervisor. This form must be submitted to the Student Administration Officer by 
19th NOVEMBER. 

 

Sounds simple enough butééé 
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I have a few questions. Who should I  ask? 
 
 
 

Associate Professor Ramesh Rajan 
Physiology Honours Co-convenor 
1st Floor, Room F126 
Phone: 9905 2525 
Email: Ramesh.Rajan@monash.edu 
 
 
 
 
 

Associate Professor Roger Evans 
Physiology Honours Co-convenor 
2nd Floor, Room F274 
Phone: 9905 1466 
Email: Roger.Evans@monash.edu 
 
 
 
 
 

Dr Marianne Tare 
Physiology Honours Co-convenor 
1st Floor, Room F134 
Phone: 9905 2557 
Email: Marianne.Tare@monash.edu 
  
 
 

  

mailto:Ramesh.Rajan@monash.edu
mailto:Roger.Evans@monash.edu
mailto:Marianne.Tare@monash.edu
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RESEARCH FIELDS  
 

CARDIOVASCULAR & RENAL PHYSIOLOGY  p9 

Cardiovascular disease is the leading cause of death and disability in developed nations such as 
Australia. In Australia alone, cardiovascular disease affects 3.5 million people, and is responsible for 
one death every 10 minutes. It is well recognised that high blood pressure, heart failure and kidney 
disease are major risk factors for the development of cardiovascular disease. However, the 
mechanisms underlying the development and progression of these diseases are not clearly 
understood. Our group aims to determine the mechanisms that regulate blood pressure during 
healthy states as well in disease states such as heart failure and kidney disease. We also aim to 
determine new ways to treat and prevent high blood pressure, heart disease and kidney disease. 

Our group utilises techniques ranging from whole animal physiology and synchrotron based imaging 
modalities through to the tissue and molecular based techniques. Our multi facetted research 
approach allows for detailed investigation of complex research questions. Our global aim is to 
determine the mechanisms underlying high blood pressure, heart failure and kidney disease 
development and progression and thus provide novel therapeutic targets to cardiovascular disease.  

 

 

CELL SYSTEMS PHYSIOLOGY  p14  

The focus of our research is to understand the processes involved in the important physiological 
functions of secretion, contraction and cellular communication. Disturbances of these functions 
underpin a great many diseases. Projects involve enhancing the understanding of the processes 
mediating (1) vascular endothelial dysfunction in diabetes and pregnancy-induced hypertension, 
and as a result of hypoxic insult in the developing fetus, (2) control of untimely smooth muscle 
contraction, namely, when pre-term labour threatens, during failure to progress in labour and 
inappropriate contractions of the bladder, ureter and prostate in adults, and large bowel in children 
(3) intra- and inter-cellular signalling involving neurons and astrocytes, and how failure of these 
ǇǊƻŎŜǎǎŜǎ ƎƛǾŜǎ ǊƛǎŜ ǘƻ ŜǇƛƭŜǇǎȅΣ ŘŜƳŜƴǘƛŀ ŀƴŘ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ. 

 

 

I MMUNE & RESPIRATORY SYSTEMS IN I NFECTION & DISEASE  p23  

The groups comprising the Airway Pathobiology Laboratory and Biotechnology Research Laboratory 
investigate aspects of the immune system, which is central to most disease processes, including 
tissues of the lung. In its positive form, the immune system protects us from infections by viruses, 
microbes and parasites and also plays an important role in the suppression of tumour formation. In 
its negative form, the immune system can mistakenly react against our own body cells, causing 
autoimmune diseases, or can overreact against foreign antigens causing immunopathology and 
allergies. Projects are designed to (1) gain a better understanding of how the immune system works 
to fight infection and how we can use this knowledge to make more effective vaccines, and (2) to 
gain a better understanding of mechanisms causing allergies and asthma and how we can translate 
this knowledge into better preventative and therapeutic treatments. 
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METABOLIC NEUROSCIENCES & LIPID METABOLISM  p27  

This group has a primary focus on central neural and peripheral mechanisms involved in the 
regulation of metabolism. As shown by the diversity of ongoing research projects, our scientific 
interests span across disciplines including the Neurosciences, Endocrinology, Pharmacology, 
Electrophysiology, Immunology and Neurodegeneration. We are trying to understand:  

ω how peripheral signals of energy state are integrated in specific brain centres  

ω how these signals from the body lose the ability to regulate body weight when the individual is 
obese or very lean 

ω how the body escapes the brainΩǎ ƴƻǊƳŀƭ ƘƻƳŜƻǎǘŀǘƛŎ ǊŜƎǳƭŀǘƛƻƴ ƻŦ ōƻŘȅ weight and gives way to 
obesity 

ω how changes in metabolic state i.e. obese vs. very lean affect neural function and influence the 
process of degeneration 

ω how adipose tissue produces and secretes protein that can then circulate and affect metabolic 
processes in other peripheral tissues including skin and liver 

Projects will also utilise telemetric and calorimetric devices in conscious experimental animals to 
measure multiple aspects of metabolism, immunocytochemistry, in situ hybridisation, intracerebral 
injection of specific antagonists, real time PCR, imaging including PET and MRI, mouse mutagenesis 
models, mouse knock out models, and regulation of genes in cell culture to study cell signalling. 

 

 

MUSCLE & EXERCISE PHYSIOLOGY  p37 

The Muscle and Exercise Research Group is interested in how humans respond to exercise, with a 
primary focus on skeletal muscle. The areas we are currently investigating include the effect of 
stretching on muscle passive tension, the effect of muscle fatigue on limb position sense, and 
physiological stress in motor sport participants. Our laboratory has equipment for measuring 
muscle force, electromyogram (EMG), limb position and movement, core body temperature, and 
aerobic capacity. We also have collaborative links with Monash Sport, which will allow us to develop 
more applied exercise research projects. Our research has potential implications for muscle injury 
prevention, rehabilitation, optimising performance in sport and reducing fall-relating injuries in the 
elderly. 

 

 

NEUROCHEMISTRY AND NE UROPHYSIOLOGY  p39 

Metallo-peptidases cleave amino acids from either the N- and C-termini of peptide substrates to 
either generate or degrade biologically active peptides and the activity and their activities are 
dependent on the presence of zinc in the catalytic sites. These enzymes play important roles in the 
body and alterations in their activities can impact on a diverse range of physiological processes in 
both healthy and diseased states.  Research in the team has focussed on the metallopeptidases 
involved in the processing of angiotensin peptides. Our findings have revealed previously 
unsuspected and more widespread roles for these enzymes, particularly their involvement in 
memory processing, glucose homeostasis, cardiovascular function and water and electrolyte 
balance.  We have a drug development program targeting one of these enzymes (IRAP) and have 
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identified two families of lead compounds that await development into a new class of clinically 
effective cognitive enhancers useful in treating dementia (patents filed). 

 

 

NEUROENDOCRINOLOGY p41 

The research groups in the field of Neuroendocrinology study the interactions between the central 
nervous system and hormonal systems. We have three main research fields focusing on 
reproduction, stress and aging, each offering a number of projects boasting a wide range of 
laboratory techniques. Regarding reproduction, we focus on the roles of various neuropeptide 
systems, such as kisspeptin, RFRP-3 and the melanocortins, as well as oestrogen signalling in the 
control of sexual behaviour and fertility and their possible impact on infertility. We are also 
interested in the impact of stress on physiological systems, particularly reproduction and the 
propensity to become obese, as well as the mechanisms by which stress responses are suppressed 
or enhanced during these phases of life. In the field of aging, we are interested in the regulation of 
adult neural stem cells by stress and stress hormones (glucocorticoids) and the implications for 
brain repair. 

 

 

NEUROIMMUNOPHYSIOLOGY  p44 

The field of neuroimmunophysiology seeks to understand the interactions between the immune 
system and the neural systems of the brain that regulate physiological functions.  This field of 
research spans multiple research disciplines, thus the projects described are interdisciplinary in 
nature and involve a range of techniques.  The 2 primary research focuses include: 1) Metabolic 
Neurosciences; understanding the interactions between inflammation and neuropeptides in the 
brain that regulate energy intake and expenditure, e.g. metabolism.  2) Neonatal Physiology and 
Neurodevelopment; understanding the role of immune cells and inflammatory factors in the 
developing brain after neonatal trauma, e.g. infection, ischemia, stress. 

 

 

SYSTEMS NEUROSCIENCE p46 

The laboratories that form the Systems Neuroscience group investigate the structure and function 
of the nervous system. Lines of investigation include the central and peripheral mechanisms of 
sensation, the control of voluntary movement, neuroendocrine interactions, and the cellular 
mechanisms of neuronal genesis and death. While the work of different laboratories is focused on 
different parts of the nervous system, and on different research questions, they are united by a 
common question, "what is the relationship between brain activity and behaviour"? In summary, 
what makes us feel, act, think, and change, across the lifetime? With 10 full-time staff investigating 
different aspects of brain function, the Department of Physiology at Monash University is the home 
of one of the strongest Systems Neuroscience groups in Australia. 
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OFF- CAMPUS SUPERVISORS  p50 

 

METABOLIC & VASCULAR PHYSIOLOGY :  BAKER IDI  & DIABETES  I NSTITUTE  

The Metabolic and Vascular Physiology Laboratory takes a multidisciplinary approach to discovery 
and translation of novel molecular mechanisms to clinical application with a focus in the following 
areas: 

 Vascular function including mechanical and endothelium properties and their relationship to 
cardiovascular risk 

 Identification of novel predictors of unstable coronary heart disease 

 The role of HDL cholesterol in modulation of glucose and fat metabolism  

 Exercise mimetics 

 Mechanisms for increasing energy expenditure in obese humans 

Laboratory members and key collaborators have a broad collective skill base and range from 
molecular biologists through to endocrinologists and interventional cardiologists.  These skills are 
integrated to investigate novel diagnostics and therapeutic approaches to the disease continuum 
linking obesity, type 2 diabetes and cardiovascular disease. 

 

STEROID RECEPTOR BIOLOGY GROUP:  PRINCE HENRYõS I NSTITUTE  

Research from our group is focused on understanding how steroid hormones control blood pressure 
and cause heart disease. Steroid hormones play a fundamental role in the physiology of 
development, metabolism, inflammation and homeostasis. Their effects are mediated through 
specific nuclear receptors. Our group is focused on the physiological and molecular regulation of the 
receptors for the adrenal steroids aldosterone and cortisol, particularly their role in heart disease. 
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CARDIOVASCULAR & RENAL PHYSIOLOGY  
Our group consists of independently funded researchers working in a cooperative and 

supportive research environment 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Gabriela Eppel              Roger Evans             Lucinda Hilliard                   Amany Abdelkader 
Russell Brown                                                         Kate Denton                            James Pearson 

Michelle Kett                                        Niwanthi Rajapakse          Javed Iqbal 
 

Does the renin-angiotensin system determine the severity of cardiovascular 
outcomes with obesity? 
Key words:  obesity, renin-angiotensin system, transgenic mice 
Supervisor: Dr Russell Brown (Rm F259) 
Phone:  9905 2503 (RB) 
Email:  Russell.Brown@monash.edu  

Obesity is a major risk factor for cardiovascular disease and is closely associated with hypertension. 
However, mechanisms or pathways by which an increased fat mass leads to hypertension are not 
fully understood. The renin angiotensin system plays a major role in regulating blood pressure and 
has been shown to be an important link between obesity and hypertension. In this project we will 
study the role of different components of the renin angiotensin system and how they impact on the 
severity of obesity and hypertension. In this project we will be using a model of dietary induced 
obesity (i.e. high fat diet) to examine the cardiovascular effects in transgenic mice. The project 
combines different techniques for whole animal monitoring, surgical techniques and state-of-the-
art radiotelemetry to monitor conscious blood pressure. 

 

Postnatal maturation of the kidney: impact of in utero and environmental factors 
Key words:  fetal programming, kidney maturation, adult cardiovascular risk 
Supervisors: A/Prof Kate Denton (Rm F266), Dr Russell Brown (Rm F259), Dr Javed Iqbal  
Phone:  9905 9553 (KD), 9905 2503 (RB) 
Email:  Kate.Denton@monash.edu  

The kidneys control how much fluid is in the body.  Disturbances in kidney function have an 
enormous impact on blood pressure and cardiovascular disease.  The kidneys are immature at birth 
and they grow and develop throughout childhood.  Our studies investigate how the kidney matures 
and if the course of that maturation can be altered for better or worse by maternal and 

mailto:Russell.Brown@monash.edu
mailto:Kate.Denton@monash.edu
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environmental factors.  These studies will determine if the course of kidney maturation can be 
altered to protect against future cardiovascular disease. 

 

New pathways in the renin-angiotensin system: sex-differences in vasodilator /  
vasoconstrictor balance of the renin-angiotensin system 
Key words:  arterial pressure, kidney function, knockout mice, radio-telemetry, pregnancy 
Supervisors: A/Prof Kate Denton (Rm F266), Dr Lucinda Hilliard (Rm F206), Dr Russell Brown (Rm 

F259) 
Phone:  9905 9553 (KD), 9905 4248 (LH), 9905 2503 (RB) 
Email:  Kate.Denton@monash.edu  

The renin-angiotensin system plays a dominant role in regulating arterial pressure and thus 
cardiovascular disease. In recent years, interest in this system has been re-invigorated by the 
identification of new receptors and enzymes that form a vasodilator arm of the renin-angiotensin 
system. The enzyme ACE2 promotes the formation of Ang(1-7), a vasodilator peptide. The two main 
angiotensin receptors, AT1R and AT2R, exert opposing effects on the cardiovascular system. All of 
the classical excitatory effects evoked by angiotensin II (vasoconstriction and sodium reabsorption) 
result from AT1R stimulation, whereas AT2R stimulation causes vasodilatation and natriuresis. 
Ang(1-7) acts at the AT2R. Our studies demonstrate that this vasodilator arm of the renin-
angiotensin system is enhanced in females.  Ongoing projects examine the role of this vasodilator 
arm in the regulation of arterial pressure, kidney function, pregnancy and in aged animals in both 
males and females. 

 

Factors regulating kidney oxygenation 
Key words:  kidney disease, integrative physiology, oxygen, kidney physiology 
Supervisors: A/Prof Roger Evans (Rm F274), Dr Gabriela Eppel, Dr Amany Abdelkader 
Phone:  9905 1466 (RE), 9905 2503 (AE & AA)  
Email: Roger.Evans@monash.edu, Gabriela.Eppel@monash.edu, 

Amany.Abdelkader@monash.edu 

There is now very strong evidence that tissue hypoxia (low levels of oxygen) is a final common 
pathway in kidney disease. But the causes and consequences of kidney hypoxia mostly remain a 
mystery. We have a range of projects investigating how oxygen levels are normally regulated in a 
healthy kidney, how the kidney becomes hypoxic in disease, and how tissue hypoxia contributes to 
the development and progression of kidney diseases. Students can choose from studies of the 
vascular structure of the kidney, experiments in anaesthetized animals, experiments in conscious 
unrestrained animals, studies of the signalling pathways induced by tissue hypoxia (using 
immunohistochemistry, PCR and western blots), studies of oxygen metabolism in kidney tissues in 
vitro, and mathematical modelling studies. Most projects also involve collaboration with colleagues 
in other departments at Monash, with colleagues at other universities, or with industry. 

 

Long-term consequences of alterations to nephron number: are fewer bad? Are 
more better? 
Key words:  kidney, salt intake, obesity, hypertension, kidney disease 
Supervisors: Dr Michelle Kett (Rm F206), A/Prof Kate Denton 
Phone:  9905 4284 (MK) 
Email:  Michelle.Kett@monash.edu 

We now know that the intrauterine environment, in particular maternal nutrition, and our genetic 
makeup controls the number of nephrons we are born with. Studies in humans and animals suggest 

mailto:Kate.Denton@monash.edu
mailto:Roger.Evans@monash.edu
mailto:Gabriela.Eppel@monash.edu
mailto:Amany.Abdelkader@monash.edu
mailto:Michelle.Kett@med.monash.edu.au


11 

that being born with fewer nephrons increases your likelihood of developing high blood pressure 
(hypertension) and/or kidney disease in adulthood. However this is not always the case. In the 
following projects we will examine if obesity affects your chance of developing hypertension or 
kidney disease if you are born with fewer nephrons. Also we will be examining whether having extra 
nephrons in your kidney protects you from the deleterious effects of obesity. Each project involves 
using the latest techniques to measure conscious 24hr blood pressure (using radiotelemetry) and 
renal function in mouse models of nephron deficit. The projects also involve small amounts of 
histology and molecular biology (PCR). 

We will examine the impact of obesity in two different projects where the number of nephrons has 
been altered by genetics (using knockout models)  

1. GDNF Heterozygous mice. With this genetic defect, these mice are born with 2 small kidneys 
or just a single kidney with 30-65% fewer nephrons. 

2. TGF2 Heterozygous mice. With this genetic defect, these mice are born with 60% more 
nephrons. 

 

Investigating circulatory control in diabetes and heart failure with synchrotron 
microangiography 
Key words:  diabetes, coronary dysfunction, lipotoxicity, endothelial function, x-ray imaging 
Supervisors: Dr James Pearson (Rm F206), Dr Amanda Edgley (St ±ƛƴŎŜƴǘΩǎ) 
Phone:  9905 9456 / 9902 9783 (JP), 9288 3275 (AE) 
Email:   James.Pearson@monash.edu, aedgley@medstv.unimelb.edu.au 

Control of blood flow and its distribution within the body is a physiological imperative. The heart is 
critical to the maintenance of a normal arterial blood pressure and the supply of blood to all other 
organ systems. Many disease states, including diabetes and myocardial infarction, evoke 
progressive impairment of coronary blood flow, leading to contractile dysfunction and eventual 
heart failure. In order to understand the causes of this coronary dysfunction in these disease states 
it is important to visualise the microvessels of the heart. Synchrotron imaging techniques are now 
developed to achieve this goal and we expect these approaches to lead to breakthroughs in our 
understanding of diabetes, ischaemia and chronic inflammation in the heart. 

 

Investigating the mechanisms regulating contractile function in healthy and 
diseased hearts using synchrotron x-ray radiation 
Key words:  cross-bridge cycling, muscle contraction physiology, regional cardiac dysfunction 
Supervisors: Dr James Pearson (Rm F206), Dr Amanda Edgley (St ±ƛƴŎŜƴǘΩǎ) 
Phone:  9905 9456 / 9902 9783 (JP), 9288 3275 (AE) 
Email:   James.Pearson@monash.edu, aedgley@medstv.unimelb.edu.au 

We have developed a unique experimental approach for investigating the function of muscle fibres 
in the beating heart wall using a combination cardiac monitoring and physics diffraction techniques. 
This enables us to examine how any region of the heart wall contributes to the overall pumping 
ability. We are currently applying this x-ray technique to study 1) how regional muscle performance 
is affected by diabetes, ischaemic disease and hypertrophy and 2) how new therapies influence long 
term recovery of contractile function. This is important to our understanding of some of the most 
common causes of mortality in the world. Projects in either area would provide students with 
unique multidisciplinary skills that will benefit anybody interested in future careers in biomedicine. 

 

mailto:James.Pearson@monash.edu
mailto:aedgley@medstv.unimelb.edu.au
mailto:James.Pearson@monash.edu
mailto:aedgley@medstv.unimelb.edu.au
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L-arginine transport in obesity induced hypertension: a new therapeutic target 
Key words:  hypertension, obesity, nitric oxide, L-arginine 
Supervisors:  Dr Niwanthi Rajapakse (F259), A/Prof Roger Evans (Rm F274), Prof Geoff Head (Baker 

Institute), Prof David Kaye (Baker Institute) 
Location:  Baker IDI Heart & Diabetes Institute, Commercial Rd, Melbourne 
Phone:  9905 2503 (NR), 9905 1466 (RE) 
Email:  Niwanthi.Rajapakse@monash.edu, Roger.Evans@monash.edu, 

geoff.head@bakeridi.edu.au, david.kaye@bakeridi.edu.au  

Obesity induced hypertension is a growing health issue both in Australia and worldwide. However, 
mechanisms of obesity induced hypertension remain poorly understood. There is now strong 
evidence that low nitric oxide (NO) levels contribute to the development and maintenance of this 
form of hypertension.  

In this project we aim to determine whether increasing NO levels by administering L-arginine, (the 
substrate for NO formation) can reduce obesity induced hypertension, and related kidney damage.  
Currently, the efficacy of L-arginine in reducing hypertension remains limited as arginine transport is 
impaired in hypertension. To overcome this issue, we will use a transgenic mouse model with 
increased L-arginine transport in this study.  The findings of this project will aid not only in 
developing novel treatments for hypertension but also in developing strategies aimed at preventing 
the development of this debilitating disease.  

The project involves molecular biology techniques (PCR, westerns, biochemical assays) as well as 
measurements of blood pressure in conscious mice with the use of radiotelemetry.  

 

Role of brain pathways in chronic stress 
Key words: hypertension, stress, central nervous system 
Supervisors: Prof Geoff Head (Baker IDI), Dr Pamela Davern (Baker IDI), A/Prof Roger Evans (Rm 

F274) 
Location: Baker IDI Heart & Diabetes Institute, Commercial Rd, Prahran 
Phone:  8532 1332 (GH), 9905 1466 (RE) 
Email:   geoff.head@bakeridi.edu.au, Roger.Evans@monash.edu 

There is now strong evidence to suggest that the sympathetic nervous system (SNS) makes a 
significant contribution to certain forms of hypertension. One of the suggested mechanisms through 
ǿƘƛŎƘ ǘƘŜ {b{ Ƴŀȅ ōŜ άŀŎǘƛǾŀǘŜŘέ ƛƴ ƘȅǇŜǊǘŜƴǎƛƻƴ is through the renin-angiotensin system. We 
ƘŀǾŜ ǊŜŎŜƴǘƭȅ ŘŜƳƻƴǎǘǊŀǘŜŘ ǘƘŀǘ ŀ ǾŜǊȅ ƭƻǿ άǎǳōǇǊŜǎǎƻǊέ ŘƻǎŜ ƻŦ ŀƴƎƛƻǘŜƴǎƛƴ ƎƛǾŜƴ ŦƻǊ ǎŜǾŜǊŀƭ 
months to rabbits can produce a very modest increase in blood pressure but appears to amplify the 
effects of chronic stress. Using immuno-histochemistry, we have found that specific areas of the 
brain are activated by infusing angiotensin, an action which is mediated through areas of the brain 
that do not have a blood brain ōŀǊǊƛŜǊΦ ¢ƘŜǎŜ ŎŜƴǘǊŀƭ ǇŀǘƘǿŀȅǎ ŀǇǇŜŀǊ ǘƻ ōŜ άǎŜƴǎƛǘƛǎŜŘέΣ reflecting 
a type of positive feed forward CNS plasticity. We now wish to determine which areas of the brain 
and in particular, which areas of the hypothalamus, may be responsible for this effect on chronic 
stress. The project will involve some animal surgery, experiments to measure blood pressure before 
and during a relatively mild air jet stress and then perfusion fixation of the brain to process it for 
immunohistochemistry. The use of specific antibodies and fluorescence and confocal imaging will 
then be used to identify brain regions and specific neurochemicals involved in the responses to 
acute and chronic stress. 
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Amanda Thrift 

Role of brain angiotensin in hypertension  
Key words: hypertension, angiotensin, stress, central nervous system 
Supervisors:  Prof Geoff Head (Baker IDI), A/Prof Andrew Allen (Melbourne University), Dr Pamela 

Davern (Baker IDI), A/Prof Roger Evans (Rm F274) 
Location: Baker IDI Heart & Diabetes Institute, Commercial Rd, Prahran 
Phone:  8532 1332 (GH) 
Email:   geoff.head@bakeridi.edu.au, Roger.Evans@monash.edu 

Our studies of the spontaneously hypertensive mouse, using radio-telemetry for measurement of 
blood pressure, have shown that the hypertension can be blocked by central administration of an 
angiotensin receptor blocker. Further, mice without any angiotensin receptors have low blood 
pressure. We have now developed the technique of using viral vectors to replace angiotensin 
receptors in the brain using microinjections. This technique helps us understand which part of the 
brain is responsible for generating the angiotensin hypertension. The current project will examine 
the blood pressure in mice after injection of the virus into the nucleus of the solitary tract which is 
the region receiving baroreceptor afferent information.  The project therefore will systematically 
investigate the cardiovascular effects of angiotensin receptor expression in this brain region by 
recording blood pressure (using the radio-transmitters) with the mice in their home cage. We will 
also perform a series of short stress tests to look at how expression of angiotensin receptors in the 
nucleus tractustractus solitarius affects the blood pressure and heart rate responses to stress. At 
the end we will fix the brain for histology. The project involves surgery, animal handling, 
computerised monitoring and analysis using special software and immunohistochemistry. The 
experimental work for the project will be carried out at the Baker Institute in Prahran. 

 

Vascular health in rural India 
Key words: hypertension, stroke, heart disease, epidemiology, developing nation 
Supervisors: A/Prof Amanda Thrift (Baker IDI), A/Prof Roger Evans (Rm F274) 
Location: Baker IDI Heart & Diabetes Institute, Commercial Rd, Prahran 
Phone:  8532 1636 (AT), 9905 1466 (RE) 
Email:  Amanda.Thrift@bakeridi.edu.au, Roger.Evans@monash.edu 

We now know a lot about the causes of vascular disease such as heart 
attacks and stroke in developed countries such as Australia. But the 
major burden of these diseases, in global terms, arises from developing 
nations such as India. In this project we are studying the health of a 
rural population of about 30,000 villagers in rural south India. We 
predict that the causes of cardiovascular diseases in this rural 
population will differ markedly from those that have been established 
in developed nations. By showing the causes of cardiovascular diseases 
we will be able to devise strategies for improving cardiovascular health 
in this and other rural populations in India. The student(s) undertaking 
this project would have the opportunity to analyse some initial pilot 
data and help shape the direction of this project.  
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Factors determining regional susceptibility to vascular complications of diabetes 
Key words:  diabetes, arteries, vascular disease, endothelium 
Supervisors: Dr Marianne Tare (Rm F131), A/Prof Helena Parkington (Rm F133) 
Phone:  9905 2557 (MT), 9905 2505 (HP) 
Email:  Marianne.Tare@monash.edu, Helena.Parkington@monash.edu  

Vascular complications are the leading cause of sickness and death associated with diabetes 
mellitus. Dysfunction of the inner lining cells of blood vessels, known as the endothelium, has an 
early and key role in the development of diabetic vascular disease. Intensive research on large 
arteries has resulted in beneficial surgical and therapeutic interventions. However, disease in 
smaller arteries is a major component of the vascular complications of diabetes, is less well studied 
and is relatively resistant to current therapeutics. Thus, there is a major medical need for improved 
understanding of mechanisms that regulate small vessel function in diabetes. Our recent studies 
have revealed that the susceptibility of the endothelium to dysfunction in diabetes varies across the 
circulation. These differences relate to the functional relationship between endothelial cells and the 
underlying smooth muscle, nature of the vasodilators released from the endothelium, potassium 
channel activity and local differences in oxidative stress. This project will determine the key 
pathways important in determining regional susceptibility to diabetic vascular disease. Arteries 
from different regions of the circulation will be studied using a combination of techniques including 
arterial myography (to record smooth muscle contraction and relaxation), intracellular 
electrophysiology to record membrane potential, calcium imaging, real time PCR and 
immunohistochemistry to assess potassium channel expression and localisation. 
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Fetal hypoxia and heart function 
Key words:  fetus, heart, intrauterine growth restriction 
Supervisors:  A/Prof Helena Parkington (Rm F133), Dr Marianne Tare (Rm F131), Prof Euan 

Wallace, Dr Suzie Miller 
Phone:  9905 2505 (HP), 9905 2557 (MT) 
Email:  Helena.Parkington@monash.edu, Marianne.Tare@monash.edu 

Placental insufficiency can give rise to a small fetus (intra-uterine growth restriction, IUGR) and 
developmental abnormalities. Several conditions associated with IUGR (e.g. pre-eclampsia) can 
demand premature delivery of the fetus. This necessitates rapid development of the lungs if the 
preterm neonate is to survive. Lung failure sets the limit on the gestational age at which a fetus 
survived until, in 1972, Liggins and colleagues from Auckland first described a beneficial effect of 
maternal glucocorticoid administration on lung development and survival in human neonates. Since 
then, mothers in Western countries about to give birth to a premature baby, especially before 34 
weeks of pregnancy, are given an agent such as betamethasone, to ensure or maximize survival of 
her newborn. This occurs, not only in relation to IUGR fetuses, or with intrauterine infection, but 
also when premature labour threatens the intrauterine sojourn of a healthy fetus.  

It is becoming increasingly apparent that elevated glucocorticoid administration in late gestation 
may have effects on other systems in the body. Undesirable effects on the brain may occur, and if 
premature labour subsides and the pregnancy continues, there is an increased risk of sudden 
intrauterine death following glucocorticoid administration. Thus, if elevated intrauterine 
glucocorticoids are deleterious, why continue with their use? Without glucocorticoid, the very 
premature neonate has little chance of survival. We must find another way around this dilemma. 
One answer is, determine exactly what is going on in systems other than the lung, and see if ways 
can be found to offset or alleviate the problems. Our present study focuses on the heart. We are 
studying the effects of IUGR, with and without maternal betamethasone treatment, on cardiac 
contractility, responses to stress and ischemia/reperfusion, and coronary flow in sheep. Our next 
study will embark on a detailed study of the effects of betamethasone on cerebral and coronary 
arteries. Furthermore, we will move from the fetus to the newborn to broaden the scope of 
understanding of this important and vulnerable period. 

 

Role of interstitial cells of Cajal (ICC) cells in intercellular communication 
Key words:  cellular communication, pacemaker cells, urinary tract, uterus 
Supervisors:  Dr Rick Lang (Rm F227), A/Prof Helena Parkington (Rm F133) 
Phone:  9905 2517 (RL), 9905 2505 (HP) 
Email:  Rick.Lang@monash.edu, Helena.Parkington@monash.edu 

ICC-like cells have been demonstrated in a number of urogenital and non-urogenital smooth muscle 
organs (corporal tissue of the penis, vas deferens, uterus, fallopian tube, lymphatics, arteries and 
veins) on the basis of their specific immuno-reactivity to antibodies raised against c-Kit, a receptor 
tyrosine kinase. A complete understanding of smooth muscle autorhythmicity urgently requires an 
elucidation of the pacemaker mechanisms used by various c-Kit-positive/negative ICC-like cells in 
particular smooth muscle organs. It is likely that different pacemaker mechanisms evoking different 
ion channel conductances are being evoked in individual smooth muscle organs. We are interested 
in understanding the mechanisms of pacemaking in the uterus, urinary tract and prostate. We have 
a number of projects to examine the distribution and interconnectivity of ICC-like cells in these 
tissues as well as to establish their mechanisms of pacemaking.  

Upper Urinary Tract: Changes in ICC-like cell distribution and function in normal and diseased states 
will be probed in the urinary tract. Elucidation of the pacemaker mechanisms could well lead to the 
development of tissue specific pharmacological interventions to aid or restore normal function. For 
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example urinary tracts diseases such as kidney stones, infection and ureteric reflux can all lead to 
pyeloureteric obstruction, swelling of the kidney (hydronephrosis) and permanent kidney disease. 
Elucidation of the pacemaker mechanisms in the urinary tract is crucial in the development of 
pharmacological interventions independent of available surgical treatments to reduce the 
incidence, severity and re-occurrence of pyeloureteric obstruction. 

Uterus: During most of pregnancy the uterus is quiet, not contracting, and then it must rapidly 
develop strong contractions that increase in frequency if normal vaginal delivery is to occur. The 
events that bring about this dramatic transformation are still unknown! We hypothesize that ICCs 
ŀǊŜ ǇƛǾƻǘŀƭƭȅ ƛƴǾƻƭǾŜŘ ƛƴ ǎŜǘǘƛƴƎ ǘƘŜ ŎƻƴǘǊŀŎǘƛƻƴ άŎƭƻŎƪέ ƛƴ ǘƘŜ ǳǘŜǊǳǎ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ƭŀōƻǳǊ and we 
are pursuing this experimentally. We characterize individual cells in terms of ion channels and then 
perform single-cell PCR to molecularly identify these cells by their mRNA.  

 

Effects of obstruction on ureteric peristalsis 
Key words:  remodelling, peristalsis, kidney 
Supervisors:  Dr Rick Lang (Rm F227), Dr Michelle Kett (Rm F206), A/Prof Helena Parkington (Rm 

F133) 
Phone:  9905 2517 (RL) 
Email:  Rick.Lang@monash.edu 

Obstruction of the upper urinary tract (UUT) is the most frequently diagnosed cause of 
hydronephrosis in infants at birth while in adults, hydronephrosis can arise from acute or chronic 
ureteral obstruction (kidney stones or pregnancy, endometriosis, cysts of the uterus or ovaries) or 
during bladder infections. Severe conditions of hydronephrosis in infants and adults require surgical 
intervention, which generally involves either endoscopic internal trans-section of the obstructed 
region or its removal and reattachment of the renal pelvis to the ureter. Although kidney swelling 
reduces partially with time after clinical intervention, the kidney never returns to normal and 
patients have an increased risk of developing stones, hypertension or infection throughout their 
lives. Non-surgical treatments to alleviate the consequences of ureteric obstruction have not yet 
been developed due to the lack of an understanding of the basic physiology underlying healthy UUT 
peristalsis, let alone the consequences of muscle wall remodelling after pyeloureteric 
obstruction/surgery. 

We will investigate remodelling of the UUT and ureteric peristalsis in terms of the relative 
expression and activity of ICC and the smooth muscle cells in the ureteric wall after unilateral 
ureteral obstruction  

 

Role of TRP channels in upper urinary tract (UUT) pacemaking? 
Key words:  channels, patch clamp, calcium imaging, urinary tract 
Supervisors:  Dr Rick Lang (Rm F227), A/Prof Helena Parkington (Rm F133) 
Phone:  9905 2517 (RL)  
Email:  Rick.Lang@monash.edu 

There is increasing evidence that transient receptor potential (TRP) channels are involved in ICC 
pacemaking. Classical or canonical (TRPC1-7), vanilloid (TRPV1-6) and melastatin (TRPM1-7) 
channels are three subclasses of TRP channels first cloned in Drosophila which encode a diverse 
group of Ca2+-permeable channels that participate in diverse cell functions such as receptor- and 
store-operated Ca2+ entry, Ca2+ transport, temperature and osmolality sensation and proliferation. 
Human ureteric ICC-like cells are immuno-positive for both c-Kit and TRPV2, the genetic transcripts 
of TRPC4 and TRP6 are present in ICCs, the pacemakers of the gut. TRPM7-specific RNA interference 
treatment of cultured mouse intestinal ICC blocks pacemaking activity. The cationic selective 
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channels formed by TRPC4 channel constructs cloned from canine intestinal muscle mimic in many 
details the properties of the cationic channels in intestinal ICC. We already have preliminary 
evidence that spontaneous electrical activity in UUT ICC-like cells have a pharmacological profile 
different from intestinal ICC.  

We will establish: 

(i) which channels are indeed present in the UUT using immunohistochemistry and the confocal 
microscope 

(ii) which blockers or activators of TRP channels modify the time course of spontaneous inward 
currents and Ca signals recorded in individual UUT ICC and the spontaneous transient 
potentials/intermediate action potentials recorded in the intact UUT with intracellular 
microelectrodes. 

 

Effects of age on the spontaneous activity and innervation of the isolated prostate 
gland 
Key words:  electrophysiology, nerves, prostate, organ bath 
Supervisors:  Dr Rick Lang (Rm F227), Dr Betty Exintaris (Pharmacy) 
Phone:  9905 2517 (RL) 
Email:  Rick.Lang@monash.edu 

The prostate gland commonly enlarges in ageing males resulting in a condition known as benign 
prostatic hyperplasia (BPH) that is poorly understood. Because of the strategic position of the 
prostate, its enlargement impacts on the urinary system, causing inconvenient and distressing 
symptoms such as difficulty and hesitancy in urination, which often require surgical or medical 
intervention. Indeed, patients diagnosed with BPH are often treated with pharmacological agents 
that reduce the size of the prostate or relax the smooth muscle of the prostate and bladder, thus 
relieving some of the symptoms.  

In this project the spontaneous activity of the isolated prostate gland, in young and old animals, will 
be investigated using video imaging, organ bath or electrophysiological techniques. Furthermore, 
the effects of nerves and agents that affect neurotransmission (suramin, guanethidine, muscarinic 
antagonists) or the mechanisms underlying the spontaneous activity (nifedipine, caffeine, 
neomycin, cyclopiazonic acid) will also be studied. 

 

Consequences of insult in the fetus on brain function in adulthood ς can we rescue 
it? 
Key words:  synaptic plasticity, LTP, electrophysiology, perinatal hypoxia, synaptic potentials, 

hippocampus 
Supervisors:  Dr Harry Coleman (Rm F131), A/Prof Helena Parkington (Rm F133), A/Prof David 

Walker 
Phone:  9905 2520 (HC), 9905 2505 (HP) 
Email:  Harry.Coleman@monash.edu, Helena.Parkington@monash.edu 

Insults to the fetus resulting in measurable deficit occur in around 10% of pregnancies. The oxygen 
and nutrient deficit can be transient, due for example to cord occlusion, or more persistent 
throughout the pregnancy, for instance as a result of placental insufficiency. Hypoxia can result in 
direct death of neurons, dysfunction of astrocytes (important support cells that are 10-50 times 
more numerous than neurons in the central nervous system), and impair blood flow within the 
brain. We have experiments that investigate these three issues. 
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In one study we expose rats to hypoxia and this induces a condition that is similar to infant epilepsy 
that can occur as a result of perinatal hypoxia during the birth of a baby. We are currently 
investigating whether various treatments, including the administration of a hormone, can protect 
against this type of epilepsy.  slices are being used. 

In the first study we are investigating the effects of hypoxia and different agents on astrocyte 
function, using the patch clamp technique. We have already found that astrocytes, that perform 
major ŎǊƛǘƛŎŀƭ άƘƻǳǎŜƪŜŜǇƛƴƎέ ŦǳƴŎǘƛƻƴǎ ƛƴ ǘƘŜ ōǊŀƛƴ, may be vulnerable to hypoxia, thus leaving 
neurons more exposed than usual. 

In another study we are examining the effects of destructive oxygen species, increased during 
hypoxia, on vasodilation, and hence on the supply of nutrient to neurons. Here we will perform full 
functional studies on heart function, then study the coronary arteries within the heart and lastly, 
test the functionality of arteries in the brain, using techniques described in more detail above. 

 

Diabetes-induced dementia ς what is going on? 
Key words:  diabetes, obesity, synaptic function, LTP, arterioles, brain slices, electrophysiology, 

hippocampus 
Supervisors:  Dr Harry Coleman (Rm F131), A/Prof Helena Parkington (Rm F133), A/Prof Stephen 

Robinson, Dr V Srikanth 
Phone:  9905 2520 (HC), 9905 2505 (HP) 
Email:  Harry.Coleman@monash.edu, Helena.Parkington@monash.edu 

There is a strong link between diabetes mellitus (DM) and impaired cognition. DM may be directly 
responsible for 7-13% of all cases of dementia. Cerebrovascular dysfunction occurs early in the 
development of dementia, and may be an underlying mechanism. It has long been recognized that 
an increase in neural activity triggers an essential vasodilation of nearby blood vessels. This 
άƴŜǳǊƻǾŀǎŎǳƭŀǊ ŎƻǳǇƭƛƴƎέ ƛƴǾƻƭǾŜǎ ǘƘŜ ŀŎǘƛǾŜ ƴŜǳǊƻƴǎΣ ƭƻŎŀƭ ŀǎǘǊƻŎȅǘŜǎ ŀƴŘ ǘƘŜ ǎƳƻƻǘƘ ƳǳǎŎƭŜ of 
the vessel wall. The mechanisms involved in neurovascular coupling are incompletely understood. 
Those with DM or dementia have increases in advanced glycation endproducts (AGEs). AGEs are 
formed by non-enzymatic glycation of protein and hence are increased in the high glucose milieu of 
DM. AGE formation is accelerated when food is prepared at high temperatures. A single roast meal 
containing a high AGE content markedly suppressed endothelium-dependent vasodilator function 

within 2hr in humans, and the effect persisted for 6hr. We have shown that AGEs attack blood 
vessels. Since the endfeet of astrocytes ensheath most arterioles in the brain, astrocytes must also 
be exposed to the elevated levels of glucose and AGEs in DM. A key question is whether vasodilator 
dysfunction in DM is due entirely to the direct injury of blood vessels or whether it is also indirectly 
caused by impaired function of perivascular astrocytes, perhaps due to a reduced capacity to 
support neurovascular signalling. In the present study the effects of glucose and AGEs on astrocytes 
will be examined independently of blood supply in primary cell culture. Astrocytes will be harvested 
from the hippocampi of rats and grown on coverslips. They will be exposed to control, or high 
glucose, or high AGEs, or both glucose+AGE. 

Study 1: An astrocyte-coated coverslip will be attached to the bottom of the recording bath and a 
drop of freshly isolated vascular smooth muscle applied. Single smooth muscle cells will be studied 
using patch clamp techniques. Astrocytes will be activated by application of glutamate to stimulate 
their AMPA receptors. The effects of astrocyte activation on smooth muscle ion channels will be 
determined. The nature of the ion channels and the diffusible agent(s) released from the astrocytes 
will be elucidated using standard pharmacological approaches. 

Study 2: To examine astrocyte-neuron interactions we will take advantage of the knowledge that 
neural activity induces an increase in cytoplasmic Ca2+ within astrocytes that sweeps as a wave 
across and between neighbouring astrocytes. Astrocyte-coated coverslips will be loaded with Fluo-4 
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and placed in our fast confocal imaging system, with continuous solution flow. Neurotransmitter 
will bŜ ǇƛŎƻǎǇǊƛǘȊŜŘ ƻƴǘƻ ǘƘŜ ŀǎǘǊƻŎȅǘŜǎ ǘƻ άǎƛƳǳƭŀǘŜέ ƴŜǳǊŀƭ ǊŜƭŜŀǎŜ ŀƴŘ ǘƘŜ /ŀ2+ responses in the 
astrocytes recorded. We will test glutamate, GABA, acetylcholine, NO donor and elevating K+. 

 

Changes in hippocampal function in relation to cognitive and motor performance 
after traumatic brain injury in rat 
Key words:  traumatic brain injury, synaptic function, LTP, electrophysiology, brain slices 
Supervisors: Dr Edwin Yan, A/Prof Cristina Morganti-Kossmann, A/Prof Helena Parkington (Rm 

F133) 
Location: NTRI, Level 4, Burnet Tower, 89 Commercial Rd, Prahran 
Phone:  9076 8898 (EY) 
Email:   Edwin.Yan@monash.edu 

Traumatic brain injury (TBI) remains a true epidemic of death and disability among healthy adults in 
their most productive age. The World Health Organisation (WHO) has estimated that motor vehicle 
accidents are expected to rank third in WHO's Global Burden of Disease by 2020, above HIV, malaria 
and tuberculosis. TBI is one of the leading causes of mortality and morbidity in children and young 
adults in industrialized and developing countries, mostly due to road traffic accidents. In Victoria, 
over 5,000 people a year are admitted to hospital with TBI, 600 of whom have moderate to severe 
brain injury. The financial loss for families and the cost of medical care are estimated to be over 
$100 million annually in Australia. Large efforts have been put into studies of patients suffering 
severe brain injury to reduce hospital mortality and morbidity.  

However, the majority of patients admitted to hospital have mild to moderate brain injury and will 
fully recover physically. Increasing evidence suggests that memory and cognitive deficit persist 
following the physical recovery from mild TBI, but these problems receive little attention and 
remain un-investigated and untreated. This project aims to incorporate into an existing well-
established model of induced TBI, sophisticated in vivo testing of behavioural function and in vitro 
determination of neural function in tissue slices prepared from the same animal. This will provide 
for the first time a comprehensive model of the consequences of TBI at the level of the intact 
animal, and at the cellular and molecular level in a brain region ς the hippocampus ς that is critical 
for higher functions such as learning and memory. 

Aim 1: To evaluate memory, cognitive function and behavioural performance after moderate and 
severe TBI using a range of tests previously validated for rodents by computerized video-tracking 
software. 

Aim 2: To quantify TBI-induced changes in synaptic plasticity and neuronal excitability in 
hippocampal brain slices, using electrophysiology and fast confocal live cell microscopy systems. 

Aim 3: To identify structures targeted by TBI using immunohistochemistry and molecular biological 
approaches. 

 

BNP rescues LV fibrosis & dysfunction in type 2 diabetes 
Key words:  diabetes; cardiomyopathy, B-type natriuretic peptide 
Supervisors: Dr Rebecca Ritchie (Baker IDI), Dr Marissa Bowden (Baker IDI), Dr Marianne Tare 
Location: Baker IDI Heart & Diabetes Institute, Commercial Rd, Prahran 
Phone:  8532 1392 (RR) 
Email:  rebecca.ritchie@bakeridi.edu.au 

The leading cause of death of patients with diabetes is cardiovascular complications. Diabetic 
cardiac disease, or diabetic cardiomyopathy is defined as changes in the myocardium independent 
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Rebecca Ritchie 

of associated coronary vascular disease. The precise cause of diabetic 
cardiomyopathy in humans is poorly understood, but up to 90% of 
patients diagnosed with the disorder have type 2 diabetes. Cardiac fibrosis 
(increased extracellular matrix deposition), cardiomyocyte hypertrophy 
(an enlarged heart and/or cardiac myocytes) and diastolic dysfunction 
(impaired cardiac relaxation) are observed in diabetic cardiac disease, and 
are associated with alterations in myocardial energy metabolism and 
microvascular changes. These abnormalities are often followed by later 
onset of systolic dysfunction (reduced cardiac contractile function) and 
can be worse than predicted from the level of coexistent coronary heart 
disease or hypertension.  

We have previously demonstrated that the cardiac hormone B-type 
natriuretic peptide (BNP) has acute antihypertrophic actions in the type 1 diabetic heart. Chronic 
treatment of type 1 diabetic rats with the related peptide, atrial natriuretic peptide (ANP), markedly 
improves cardiac function and limits cardiomyocyte hypertrophy, but was not able to reduce 
cardiac fibrosis, which is likely a reactive oxygen species (ROS)-triggered event. The efficacy of the 
ANP/BNP family has not been investigated in type 2 diabetes. As mice lacking BNP exhibit 
ǎǇƻƴǘŀƴŜƻǳǎ ŎŀǊŘƛŀŎ ŦƛōǊƻǎƛǎΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ .btΩǎ wh{-suppressing actions, endogenous BNP is 
thought to have exciting anti-fibrotic properties. We now propose that chronic BNP treatment 
rescues diabetes-induced cardiac fibrosis and LV dysfunction in a mouse model of type 2 diabetes in 
vivo. We predict that the effectiveness of BNP will resemble a combination of its sibling peptide, 
ANP, and an antioxidant. BNP-based therapies alone or in combination with standard care may 
provide a more effective means to limit diabetes-induced cardiac fibrosis and hence rescue diabetic 
cardiac function. 

This project will be performed in 
5Ǌ wƛǘŎƘƛŜΩǎ ƭŀōƻǊŀǘƻǊȅ ŀǘ ǘƘŜ 
Baker IDI Heart and Diabetes 
Institute in Prahran and will 
provide the opportunity for 
learning biochemical (Westerns, 
ROS detection, ELISA), 
histological/immunohisto-
chemical, molecular (real-time 
PCR, Northerns) and 
physiological techniques (e.g. 
assessment of cardiac function 
and blood pressure).  

 

Nitroxyl, a naturally-occurring molecule for treating diabetic heart disease 
Key words:  diabetes, cardiomyopathy, NO 
Supervisors:  Dr Rebecca Ritchie (Baker IDI), Dr Jennifer Irvine (Baker IDI), Dr Marianne Tare 
Location: Baker IDI Heart & Diabetes Institute, Commercial Rd, Prahran 
Phone:  8532 1392 (RR) 
Email:  rebecca.ritchie@bakeridi.edu.au 

The cardiac dysfunction manifest in patients with diabetes is a major contributor to morbidity and 
mortality, often exacerbated by underlying LV fibrosis, hypertrophy of cardiac myocytes, and excess 

generation of ROS such superoxide . The nitric oxide (NO)/cGMP signalling system is as a powerful 

cardiac antihypertrophic mechanism. Nitroxyl (HNO), a novel redox sibling of NO, has several 
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therapeutic advantages for the treatment of cardiovascular diseases. We have shown that HNO 
prevents hypertrophy and generation of superoxide in isolated cardiomyocytes. Excitingly, HNO also 

potentiates cardiac function, in contrast to NO, via the cardiac calcium handling proteins, SERCA2a 
(sarcoplasmic reticulum Ca2+ATPase) and the ryanodine receptor RyR2. The activity and expression 
of these enzymes is abnormally affected by diabetes, and together with the upregulation of ROS is 
recognised for their causal role in diabetes-induced LV dysfunction. HNO thus is likely to be 
favourable for treating diabetic cardiac disease. 

Our hypothesis is that HNO represents novel pharmacotherapy for the prevention and treatment of 
diabetes-induced myocardial dysfunction. We aim 
to demonstrate that (i) HNO is cardioprotective in 
cardiomyocytes isolated from diabetic hearts; (ii) 
that HNO acutely enhances cardiac function in the 
diabetic heart, and (iii) chronic HNO rescues 
myocardial structure and function in the diabetic 
heart over the longer-term. Which of these will be 
included in the scope of this Honours project will 
ŘŜǇŜƴŘ ƻƴ ǘƘŜ ǎǘǳŘŜƴǘΩǎ ŀōƛƭƛǘƛŜǎ ŀƴŘ ƛƴǘŜǊŜǎǘǎΣ ŀƴŘ 
may include in vitro techniques (using 
cardiomyocytes and/or cardiac fibroblasts), ex vivo 
(Langendorff-perfused isolated rat hearts from 
diabetic vs. non-diabetic animals) or in vivo models of diabetic cardiac disease. The outcome of this 
project will be definitive information regarding the mechanism(s) and effectiveness of HNO-
mediated rescue of myocardial function specifically in diabetes. Ultimately, HNO-based strategies 
may offer new treatment options for diabetic cardiac disease, either alone or on top of standard 
care. 

This project, to be performed in 5Ǌ wƛǘŎƘƛŜΩǎ ƭŀōƻǊŀǘƻǊȅ ŀǘ ǘƘŜ .ŀƪŜǊ L5L IŜŀǊǘ ŀƴŘ 5ƛŀōŜǘŜǎ 
Institute in Prahran will provide the opportunity for learning a range of techniques, including cell 
culture, biochemical (Westerns, ROS detection, ELISA), molecular (real-time PCR, Northerns) and 
physiological techniques (e.g. assessment of cardiac function, blood pressure).  

 

Eating versus sex: how the hormones fight it out in the brain 
Key words:  leptin, GnIH, electrophysiology, brain slices 
Supervisors:  Dr Harry Coleman (Rm F131), Dr Jessica Jacobi, A/Prof Helena Parkington (Rm F133), 

Prof Iain Clarke 
Phone:  9905 2520 (HC) 
Email: Harry.Coleman@monash.edu, Jessica.Jacobi@monash.edu, 

Helena.Parkington@monash.edu  

Hormones that regulate reproduction, GnRH and GnIH, may all influence neurons in the arculate 
nucleus that regulate satiety and food-seeking behaviours. This project will study the effects of 
GnRH, GnIH, leptin and insulin, on the electrical properties of these neurons. The neurons involved 
are the POMC and NPY neurons and these neurons will have been targeted by green fluorescent 
protein (GRP). This will allow us to see and tartet the specific neurons of interest during study. 
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The rise in caesarean deliveries: obesity is the culprit 
Key words:  uterus, obesity, labour 
Supervisors:  A/Prof Helena Parkington (Rm F133), Dr Harry Coleman (Rm F131), A/Prof Matthew 
Watt 
Phone:  9905 2505 (HP), 9905 2520 (HC), 9905 2584 (MW) 
Email: Helena.Parkington@monash.edu, Harry.Coleman@monash.edu, 

Matthew.Watt@monash.edu 

The number of caesarean deliveries has doubled in the past ten years, and the increase almost 
exclusively involves obese women. Obese women go into labour less easily, and require induction. 
During the process, the labour in obese women has an increased tendency to stall, contractions die 
away despite infusion of inducing hormone. This necessitates emergency caesarean delivery in 
labour. This puts subsequent pregnancies at risk of excessive bleeding, misplaced placenta etc. In 
this project we will study human uterine tissue obtained during these caesarean deliveries, and will 
also develop a mouse model to enable us to test some therapeutic possibilities.  

 

Mysterious places of uterine regulation 
Key words:  uterus, ion channels, cell calcium, labour 
Supervisors:  A/Prof Helena Parkington (Rm F133), Dr Penny Sheehan 
Phone:  9905 2505 (HP) 
Email:  Helena.Parkington@monash.edu 

Despite much study, our knowledge of how contractions of the pregnant uterus are regulated is still 
not well understood. In recent studies in our lab, we have found that an important relationship 
exists between the plasma membrane (PM), the endoplasmic reticulum (ER) that contains an 
important store of calcium, and mitochondria (Mitos), the powerhouses of cell energy. In this study 
we will use state-of-the-art techniques, imaging, patch-clamp electrophysiology and siRNA 
techniques to determine the molecules in the PM, ER and Mitos that are responsible for calcium 
handling, permitting its availability and removal. The relationship between these three 
compartments in uterine smooth muscle remains a mystery, with most of our understanding 
coming from vascular smooth muscle. 
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I MMUNE & RESPIRATORY SYSTEMS IN 
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Biotechnology Research Laboratories (BRL) 2010; from left to right 
Standing:  Els Meeusen, Chris Hosking, Hamish McWilliam, Troy Kraska, Gary Nguyen, Trine 

Meldgaard  
Sitting:  Dave Piedrafita, Jenna Van Gramberg, Sarah Preston, Rob Bischof 
Inset:   Mike De Veer 

 

Immunity and vaccine development against parasitic diseases 
Key words:  infection, parasites, vaccines 
Supervisors:  Dr David Piedrafita (Rm F123), Prof Els Meeusen (Rm FG29A) 
Phone:  9905 2593 (DP), 9905 2513 (EM) 
Email:  David.Piedrafita@monash.edu, Els.Meeusen@monash.edu  

Worm parasites such as the liver flukes, blood flukes and gastrointestinal nematodes infect grazing 
ruminants, particularly in Asia and Africa, resulting in enormous economic loss to the agricultural 
sector or subsistence farmers and negatively impacting on efficient food production in developing 
countries. Some of these parasites also cause significant human disease. At present there are few 
drugs and no molecular vaccines effective against these parasites.  

Knowledge of how parasites and hosts interact will provide us with the information we need to 
understand disease susceptibility and design better vaccines or drugs to prevent and treat parasitic 
disease. Our projects are integrated and will study both the genetics and protein biochemistry of 


