Considering an Honours Degree in Physiology?

The Department of Physiology offers Honours programs for Bachelor of Science, Biomedica
Science, Behavioural Neuroscience and Bachelor of Medical Science students. As
Department we take enormous pride in thguality 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 appy for Honours and this book is designed to take you through them.

Probably the first question you ng¢

What is an Honours Degree in Physiology?

The objectives of an Honours degree in Physiology are to

e Develop higHevel skills in te design, implementation and analysis of rigorous
scientific research, and problem solving strategies applicable to scientific method.

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

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

OK, I |l 1 ke the sound of t hat |, but e

What do | actually do in Honours?

The Physiology B$tonours course comprises two units:

PHY4100 (36 pointsfhe major focus of this unit is thresearch projecthat 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 twseminars that you will present during the year.

PHY4200 (12 points)fhe 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 malysis. 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) Honourdestis do BMS4100 (which is identical to
PHY4100) and BMS4200. BMS4200 is similar to PHY4200 but is administered through th
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/ugoursequide?011.pdf
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Mmmmmmm, sounds good but

Can anyone do Honours?

b2d 1'a GKS yIYS AYLEASEa GKS | 2y2dz2NA RS3IN
proven their capabilities by doing well in third yea

For entry to BSc Honours in Physiology you need: to have completed a Bachelor of Scienc
or equivalent (e.g. Bachelor of Biomedical Science) with at least a distinction grade (70%
average in 24 points (or equivalent) of letletee studies in physiolgy (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 wileed to have achieved an average of 70% or greater in at least
24 points at thirdyear level (including at least 12 points in biomedical science core units).
There is no preequisite in terms of level 3 PHY units, but the Physiology Honours
Convenors wilneed 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 t hi nk | G@chieve theset stareg aatn dt d 6 m
i nterested in doing Honours in Phy
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What do | do next?

You need to find a research project and supervisor to take you into their lab.

The Department of Physiology is a largesearch 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 beel
listed on Page5-8 with ashort 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.

hyOS @2dzQ@8S F2dzyR | FTSg LINR2SOda &2dz Al
phone and arrange a visit to find out more about the projects on offer, visit the lab and ge
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 witRemember this is an important year so
make sure you are comfortable with all these aspects

It is important to noe 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 toahave
alternate choice in case circumstances change and a supervisor is no longer able to take yo
on, or a project is no longer available.

Great , | 6ve picked my project and

How do | formally apply to do Honours in
Physiology?

1. Formal Applcation to Faculty:You will need to refer to the application forms on the
websites of the specific faculty you are fromd. Faculty of Science Website for BSc
students). These forms must be signed by one of the Honours Convenors of the
Physiology Departent (A/Prof Ramesh Rajan, A/Prof Roger Evans or Dr Marianne
Tare) and submitted to the Faculty By" NOVEMBERinternal students) or 28
NOVEMBER (external applicants only)

2. Department Project AllocationThis form will be available on the blackboairtés of
all 3% year Physiology units and needs to be filled in by both amdiyour potential
supervisor. This form must be submitted to the Student Administration Officer by
19" NOVEMBER.
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Sounds simple enough but ééeée



| have a few questions. Who should | ask?

Associate Professor Ramesh Rajan
Physiology Honour€oconvenor

1% Floor, Room F126

Phone: 9905 2525

Email Ramesh.Rajan@monash.edu

Associate Professor Roger Evans
Physiology Honour€oconvenor

2" Floor, Room F274

Phone: 9905 1466

Email Roger.Evans@monash.edu

Dr Marianne Tare

Physiology Honour€oconvenor

1% 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

RESEARCH FIELDS

CARDIOVASCULAR & RENAL PHYSIOLOGY p9

Cardiovascular disease is the leading cause of death and disability in developed nations such a
Australia. In Australia alone, cardiovascular disease affects 3.5mm#iople, and is responsible for

one death every 10 minutes. It is well recognised that high blood presheset failureand kidney
disease are major risk factors for the @pment 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 pressuieg
healthy states as well in disease states such as heart fadndekidneydisease. We also aim to
determine new ways to treat and prevent high blood pressimeartdisease and kidnegisease

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 pressuneart failure and kidneydisease

development and progression and thus provide novel therapeutic targets to cardiovascular disease.

CELL SYSTEMS PHYSIOLOGY pl4

The focus of our research is to understand the processes involved in the important physiological
functions of gcretion, 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 diabet®sl pregnancyinduced hypertension

and as a result of hypoxic insult in the developing fetus, (2) control of untimely smooth muscle
contraction, namely, when preerm labour threatens, during failure to progress in laboand
inappropriate contractions of the bladder, ureter and prostate in adults, and large bowel in children
(3) intra and intercellular signalling involving neurons and astrocytes, and how éaidrthese

LINE OSadasSa 3IAGSa NRAAS (2 SLIAfSLAEsES RSYSYOGALl |y

| MMUNE & RESPIRATORY SYSTEMS IN | NFECTION & DISEASE p23

The groups comprising the Airway Pathobiology Laboratory and Biotechnology Researchdraborat
investigate aspects of the immune systemhich is central to most disease processes, including
tissues of the lung. In its positive form, the immune sysgatects us from infections by viruses,
microbes ad parasites and also plays an important role in the suppression of tumour formation. In
its negative form, the immune systecan mistakenly react against our own body cells, causing
autoimmune diseases, or can overreact against foreagtigens causing immunopathology and
allergies. Projects are designed to (1) gain a better understanding of how the immune systksn

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 asthdhaow 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 dos on central neural and peripheral mechanisms involved in the
regulation of metabolismAs shown by the diversity of ongoing research projects, our scientific
interests span across disciplines including the Neurosciences, Endocrindtbgymacology,
Electrophysiology, Immunologind Neurodegeneration. We are trying to understand:

whow peripheral signals of energy state are integrated in specific lbeaitres

whow these signals from the body loseetlability to regulate body weight when thedividual is
obese or very lean

whow the body escapesthe braid y 2 NI f K2 Y S2 a i weight@ndgizes waly fo (i A 2
obesity

whow changes in metabolic statee. obesevs. very lean affect neural function and infloee the
process of degeneration

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

Projects will alsautilise telemetric and calorimetric devices in conscious experimental animals to
measure multiple aspects of metabolisimmunocytochemistry, in situ hybridisation, intracerebral
injection of specific antagonists, real time PCR, imagidgding PET and MRI, mouse mutagenesis
models, mouse knock out models, and regulation of genes in cell culture to studigoelling

MUSCLE & EXERCISE PHYSIOLOGY p37

The Muscleand Exercise Research Group is ieséed in how humans respond to exercise, with a
primary focus on skeletal muscl@he areas we are currently investigating include the effect of
stretching on musclgassive tension, the effect of musclatigue on limb position sense, and
physiological stressn motor sport participants. Our laboratory has equipment for measuring
muscleforce, electromyogram (EMG), limb position and moveme&ore 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 mjsglie
prevention, rehabilitation, optimising performance in sport and reducingréélting injuries in the
elderly.

N EUROCHEMISTRY AND NE UROPHYSIOLOGY p39

Metallo-peptidases cleave amino acids from either theadd Gtermini of peptide substratesct

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 odigerse range of physiological processes in
both healthy and diseased statefResearch in theeam has focussed on the metallopeptidases
involved in the processing of angiotensin peptides. Our findings have revealed previously
unsuspected and more widesgad 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 (IRARyand
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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).

N EUROENDOCRINOLOGY p41l

The research groups in the field of Neuroendocrinolstydy the interactions between the central
nervous system and hormonal systems. We have three main research fields focusing on
reproduction, stressand aging, each offering a number of projects boasting a wide range of
laboratory techniquesRegarding reproduction, we focus on the roles of various neuropeptide
systems, such as kisspeptin, REBR&hd the melanocortins, as well as oestrogen signalling in the
control of sexual behaviour and fertilitgnd their possible impact ro infertility. We are also
interested in the impact of stressen physiological systems, particularly reproduction and the
propensity to become obese, as well as the mechanisms by wgliebsresponses 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 stressmid stresshormones(glucocorticoids) and the implications for
brainrepair.

N EUROIMMUNOPHYSIOLOGY p44

The field ofneuroimmunophysiology seeks to understand the interactions between the immune
systemand the neural systems of the brathat 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
Neurcsciences; 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 inflammafacggors 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 systemlines of investigan include the central and peripheral mechanisms of
sensation, the control of voluntary movement, neuroendocrine interactions, and the cellular
mechanisms of neuronal genesis and deattile 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 braictivity and behaviour"™ summary,

what makes us feel, act, think, and change, acrossiténe? With 10 fulktime staff investigating
different aspects of braifunction, 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 SUPERMSORS pS0

METABOLIC & VASCULAR PHYSIOLOGY : BAKER IDI & DIABETES | NSTITUTE

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

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

¢ Identification of novel predictors of unstable coronary hedigease

e The role oHDL cholesterol in modulation of glucose and fat metabolism
e Exercise mimetics

¢ Mechanisms for increasing energy expenditure in obese humans

Laboratory members and key collaborators have a broad collective skill base and range from
molecdar biologists through to endocrinologists and interventional cardiologi$tsese skills are
integrated to investigate novel diagnostics and therapeutic approaches to the disease continuum
linking obesitytype 2 diabetesind cardiovascular disease

STEROID RECEPTORBIOLOGY GROUP. PRINCE HENRY® | NSTITUTE

Research from our group is focused on understanding how steroid hormometsol blood pressure
and cause heartdisease. Steroid hormoneplay a fundamental role in the physiology of
development, metabolisminflammation and homeostasis. Their effects are mediated through
specific nuclear receptors. Our group is focused anghysiological and molecular regulation of the
receptors for the adrenal steroids aldosterone and cortisol, particularly their role in desgase.



CARDIOVASCULAR & RENAL PHYSIOLOGY

Our group consists of independently funded regrchers 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 Igbal

Does the renirangiotensin system determine the severity of cardiovascular
outcomes with obesity

Keywords: obesity reninangiotensin system, transgenic mice

Supervisor: Dr RusseBrown (Rm F259)

Phone 9905 2503RB)

Email: Russell.Brown@monash.edu

Obesityis 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 hyperimesioot

fully understood. The renin angiotensin system plays a major role in regulating blood prassure
has been shown to be an important link between obesityl hypertension Inthis project we will

study the role of different components of the renin angiotensin system and how they impact on the
severity of obesityand 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-tahe-

art radiotelemetry to monitor conscious blood pressure

Postnatal maturation of the kidneyimpact of in utero and environmental factors
Keywords: fetal programming, kidneynaturation, adult cardiovascular risk

Supervisors: A/ProfKateDenton(Rm F266)Dr RusseBrown (Rm F259PrJaved Igbal
Phone: 9905 9553 (KD), 9905 250B8|R

Email: Kate.Denton@monash.edu

The kidneg control how much fluid is in the body. Disturbances in kidfugction have an
enormous impact on blood pressuamd cardiovascular disease. The kidhaye immature at birth
andthey grow and develop throughout childhood. Our studies investigate how the kitiagyres
and if the course of that maturation can be altered for better or worse by maternal and


mailto:Russell.Brown@monash.edu
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environmental factors. These studies will determine if ttwurse of kidneymaturation can be
altered to protect against future cardiovascular disease.

New pathways inthe reninangiotensin system: ex-differences in vasodilator/

vasoconstrictor balance of the reniangiotensin system
Keywords: arterial pressure, kidnefunction, knockout mice, radi®lemetry, pregnancy
Supervisos. A/Prof Kate Denton(Rm F266), Dr Lucinda HilligiRm F206)Dr RussellBrown (Rm

F259)
Phone: 9905 9553 (KDP905 4248 (LH), 9905 250BR
Email: Kate.Denton@monash.edu

The reninrangiotensin system plays a dominant role in regulating arterial press&nd thus
cardiovascular disease. In recent years, interest in this system has beewigerated by the
identification of new receptors and enzymes that foarvasodilator arm of the reniangiotensin
system The enzyme ACE2 promotes the formatio®o§(t7), a vasodilatopeptide. The two main
angiotensin receptors, AT1R and AT2R, exert opposing effects on the cardiovascular system. All
the classical excitatory effects evoked by angiotensin Il (vasoconstriction and sodium reabsorption)
result from AT1R stimulation, whereas AT2R stimulation causes vasodilatation and natriuresis.
Ang(:7) acts at the AT2ROur studies demonstrate that this vasodilator arm of the renin
angiotensin system is enhanced in femal€ngoingprojects examine the role of th vasodilator

arm in the regulation of arterial pressure, kidngynction, pregnancyand in aged animals in both
males and females.

Factors regulating kidnegxygenation

Keywords: kidneydisease, integrative physiology, oxygen, kidpBysiology

Supervisas:.  A/Prof Roger Evani®&m F274)Dr Gabriel&Eppe) Dr Amany Abdelkader

Phone: 9905 1466 (RE), 9905 2503 (AE & AA)

Email: Roger.Evans@monash.edbabriela.Eppel@monash.edu
Amany.Abdelkadeg®wmonash.edu

There is now very strong evidence that tissue hypoxia (low levels of oxygen) is a final common
pathway in kidneydisease. But the causes and consequences of kilgpgxia mostly remain a
mystery.We have a range of projects investigating how oxygen levels are normally regulated in a
healthy kidney how the kidneybecomes hypoxic in disease, and how tissue hypoxia contributes to
the development and progression of kidnelyseases. Students can choose from studies of the
vascular structure of the kidneyexperiments in anaesthetized animals, experiments in conscious
unrestrained animals, studies of the signalling pathways induced $sudi hypoxia (using
immunohistochemistry, PCR and western blps&tldies of oxygen metabolism in kidney tissires

vitro, and mathematical modelling studies. Most projects also involve collaboration with colleagues
in other departments at Monash, with dehgues at other universities, or with industry.

Longterm consequences of alterations to nephron numbeare fewer bad?Are
more better?

Keywords:  kidney, salt intake,obesity, hypertensionkidneydisease

Supervisos. Dr MichelleKett (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
makeupcontrols the number of nephrons we are bowith. Studiesn humans and animals suggest
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11

that being born with fewer nephrons increases your likelihood of developigly hicod pressure
(hypertension) and/or kidneydisease inadulthood. Howevetthis is not always the case. In the
following projects we will examing obesity affects your chance of developing hypertension
kidneydisease if you are born with feweephrons. Alsave will be examining whether having extra
nephrons in your kidneprotects you fromthe deleterious effects obbesity Eachproject involves
using the latest techniques to measure conscious 24hr blood pregasieg radiotelemetry) and
renal function in mouse models of nephrateficit. Theprojects also involve small amounts of
histology and molecular biology (PCR).

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

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

2. TGIB2 Heterozygousnice. Withthis genetic defect, these mice are born with 60% more
nephrons.

Investigaing circulatory control in diabetesand heart failure with synchrotron
microangiography

Keywords: diabetes coronary dysfunctionjpotoxicity,endothelial functionx-ray imaging
Supervisos.  Dr Janes PearsofRm F206)Dr Amanda Edglegt= A Yy O)Sy G Q &

Phone: 9905 9456 / 9902 9783 (JRR88 3275 (AE)

Email: James.Pearson@monash.ededgley@medstv.unimelb.edu.au

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

Investigating the mechanisms regulating contractile function in healthy and
diseased learts using synchrotron xay radiation

Keywords: crossbridge cyclingmusclecontraction physiologyregional cardiac dysfunction
Supervisos.  Dr James PearsgRm F206)Dr Amanda Edglegt= A y O)Sy G Q&

Phore: 9905 9456 / 9902 978@P) 9288 3275 (AE)

Email: James.Pearson@monash.ededgley@medstv.unimelb.edu.au

We have developed a unique experimental approach for investigating the function of miiisicde

in the beating heart wallising a combination cardiac monitoring and physics diffraction techniques.
This enables u examine how any region of the heart wabhntributes to the overall pumping
ability. We are currently applying thisray technique to study 1) how regional musplkerformance

is affected by diabetesschaemic 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 areaildi@rovide students with
unique multidisciplinary skills that will benefit anybody interested in future careers in biomedicine.


mailto:James.Pearson@monash.edu
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L-arginine transport in obesitynduced hypertensionanew therapeutic target

Key words: hypertensionobesity nitric oxide, {arginine

Supervisors: Dr NiwanthiRajapaks€F259, AIProf Roger Evan&km F274)Prof Geoff Hea@Baker
Ingtitute), Prof David Kay@aker Institute)

Location: Baker IDI Heart & Diabetes Institute, Commercial Rd, Melbourne
Phone: 9905 2503 (NR), 9905166 (RE)
Email: Niwanthi.Rajapakse@meash.edy Roger.Evans@monash.edu

geoff.head@bakeridi.edu.adavid.kaye @bakeridi.edu.au

Obesityinduced hypertensions a growing health issue both in Australia and worldwide. However,
mechanisms of obesitynduced hypertensiorremain poorly understood. There is now strong
evidence that low nitic 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 administeangjriine, (the
substrate for NO formation) can reduobesityinduced hypertensionand related kidneglamage.
Currently, the efficacy of-arginine in reducing hypertensioemains limited as arginine transport is
impaired in typertension To overcome this issue, we will use a transgenic mouse model with
increased iarginine transport in this study. The findings of this project will aid not only in
developing novel treatments for hypertensitmt 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 :
measurements of blood pressuire conscious mice with the use of radiotelemetry.

Role of brainpathways in chronic stress
Keywords  hypertension stress central nervous system
Supervisors: Prof GeoffHead (Baker IDI), Dr Pamela Davéaker IDI), A/Prof Roger Evafsn

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

There is now strong evidence to suggest that the sympathetic nervous system (SNS) makes
significant contributiorto certain forms of hypertensiarOne of the suggested mechanisms through
GKAOK GKS {b{ YIlI& 0SS dslihtbigh the ierBrngiotehsih systen.JBvalll S
KIS NBOSYyi(dfeé RSY2YAUIINNEDIR2 NEKFR23&S ESINEF i 2Ad2
months to rabbits can produce a very modest increase in blood pre&surappears to amplify the
effects of chronic stresdJsing immunehistochemistry, we have found thapecific 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 braia I NNA SNX» ¢ KSaS OSyiNIFt Lleffeétigg & a
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 projecwvill involve some animal surgery, experiments to measure blood pre$smioze

and during a relatively mild air jet streasd then perfusion fixation of the braito process it for
immunohistochemistryThe use of specific antibodies and fluorescence and confocal imaging will
then be used to identify braimegions and specific nheurochemicals involved in the responses to
acute and chronic stress


mailto:Niwanthi.Rajapakse@monash.edu
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Role of brainangiotensin in hypertension

Key words:  hypertensionangiotensin, stresgentral nervous system

Supervisors: Prof GeoffHead (Baker IDI), A/Prof AndreMien (Melbourne University), Dr Pamela
Davern(Baker IDI)A/Prof Roger EvarfRm F274)

Location: Baker IDI Heart & Diabetes Institute, Commercial Rd, Prahran
Phone: 8532 1332 (GH)
Email: geoff.head@bakeridi.edu.alRoger.Evans@monash.edu

Our studies of the spontaneously hypertensive mouse, using tatemetry for measurement of
blood pressurg have shown that the hypertensiozan 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 brairusing microinjections. This technique helps us understand which part of the
brain is responsible for generating thengiotensin hypertensianThe current project will examine

the blood pressuren mice after injection of the virus into the nucleus of the solitary tract which is
the region receiving baroreceptor afferent infoation. The project therefore will systematically
investigate the cardiovascular effects of angiotensin receptor expression in this fegion by
recording blood pressuréusing the radigransmitters) with he mice in their home cage. We will
also perform a series of short stretests to look at how expression of angiotensin receptors in the
nucleus tractustractus solitarius affects the blood pressame heart rateresponses to stressAt

the end we will fix the brainfor 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
Keywords: hypertension stroke heart diseaseepidemiology, developing nati
Supervisors: A/Prof Amanda ThrifBaker 1DI), A/Prof Roger EvdRsn F274)

Location: Baker IDI Heart & Diabetes Institute, Commercial Rd, Prahran
Phone: 8532 1636 (AT), 9905 1466 (RE)
Email: Amanda.Thrift@bakeridi.edu.aRoger.Evans@monash.edu

We now know a lot about the causes of vascular disease such as

nations such as India. In this project we are studying the health
rural population of about 30,000 villagers in rural south Indise

we will be able to devise strategies for impnagicardiovascular healt
in this and otherural populations in India. The student(s) undertaking@ ‘
this project would have the opportunity to analyse some initial pilot Amanda Thrift
data and help shape the direction of this project.
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CELL SYSTEMS PHYSIOLOGY

Harry Coleman Helena Parkington Rick Lang

Marianne Tare

Factors determining regional susceptibility to vascular complications of diabetes
Key words: diabetes arteries, vascular disease, endotheliu

Supervisors: Dr MarianneTare (Rm F131), A/Prof Helena Parkingl®m F133)

Phone: 9905 2557 (MT), 9905 2505 (HP)

Email: Marianne.Tare@monash.egHelena.Parkington@monash.edu

Vascular complications are the leading cause of sickness and death associated with diabete:
mellitus. Dysfunction of the inner lining cells of blood vessels, knowhea®ndothelium, 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 componenttbe vascular complications of diabetas 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 diab&srecent studies

have revealed that the susceptibility of the endothelium to dysfunction in diabedegs across the
circulation. These differences relate to the functional relationship between endothelial cellfiand t
underlying smooth musclenature of the vasodilators released from the endothelium, potassium
channel activity and local differences in oxidative streghis project will determine the key
pathways importantin 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 muscleontraction 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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Fetalhypoxia and heart function

Key words: fetus, heartintrauterine growth restriction

Supervisors: A/Prof Helena ParkingtofRm F133), Dr Mariann&are (Rm F131), Prof Euan
Wallace Dr Suzie Miller

Phone: 9905 2505 (HP), 9905 2557 (MT)

Email: Helena.Parkington@monash.edJarianne.Tare@monash.edu

Placental insfficiency can give rise to a small fetus (irtt@rine growth restriction, IUGR) and
developmental abnormalities. Several conditions associated with @GR pfe-eclampsia) can
demand premature delivery of the fetus. This necessitates rapid developofetiite 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 administretn 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 preghangyare given an agent such as betamethasone, to ensure ommmxisurvival of

her newborn. This occurs, not only in relation to IUGR fetuses, or with intrauterine infection, but
also when premature labouhreatens the intrauterine sojourn of a healthy fetus.

It is becoming increasingly apparent thelevated glucocorticoid administration in late gestation
may have effects on other systems in the body. Undesirable effects on theraegiroccur, and if
premature laboursubsides and the pregnanapontinues 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 @nce 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 Néarare
studying the effects of IUGR, with and without maternal betamethasone treatment, on cardiac
contractility, responses to stresnd ischemia/reperfusion, and coronary flow in sheep. Our next
study will embark on a detailed iy 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) cetigntercellular communication
Key words: cellular communication, pacemaker cells, urinary tract, uterus
Supervisors: Dr Rickang (Rm F227), A/Prof Helena Parkingim F133)

Phone: 9905 2517 (RL), 9905 ZH(HP)

Email: Rick.Lang@monash.eddelena.Parkington@monash.edu

ICClike cells have been demonstrated in a number of urogenital andurogenital smooth muscle
organs (corporal tissue of the penis, vas deferens, uterus, fallopian lypghatics, arteries and
veins) on the basis of their specific immureactivity to antibodies raised againsKit, areceptor
tyrosine knase. A complete understanding of smooth musalgorhythmicity urgently requires an
elucidation of the pacemaker mechanisms used by varmkg-positive/negative 1CGke cells in
particular smoothmuscleorgans. It is likely that different pacemaker mechanisms evoking different
ion channel conductances are being evoked in individual smontscleorgans. We are interested

in understanding the mechanisms of pacemakimghe uterus, urinary tract and prostate. We have
a number of projects to examine the distribution and interconnectivity of-likCcells in these
tissues as well as to establish their mechanisms of pacemaking.

Upper Urinary Tract: Changes in 4&€ el 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 funébon.
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example urinary tracts diseases such as kidsteyes, infection and ureteric reflux can all lead to
pyeloureteric obstruction, swelling of the kidnélyydronephrosis) and permanent kidneysease.
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 feccurrence of pyeloureteric obstruction.

Uterus: During most of pregnandiie 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 traformation are still unknown! We hypothesize that ICCs
FNBE LAG20lftte Ay@2t SR Ay aSaGiAy3a G§KS atavg i NI
are pursuing this experimentally. We characterize individual cells in terms of @mels and then
perform singlecell PCR to molecularly identify these cells by their mMRNA.

Effects of obstruction on ureteric peristalsis

Key words: remodelling, peristalsis, kidney
Supervisors: Dr RickLang (Rm F227r MichelleKett (Rm F206), A/Prof Helena Parking(®&m

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

Obstruction of the upper urinary tract (UUT) the most frequently diagnosed cause of
hydronephrosis in infants at birth while in adults, hydronephrosis can arise from acute or chronic
ureteral obstruction (kidnegtones or pregnangyendometriosis, cysts of thaterus or ovaries) or
during bladder infections. Severe conditions of hydronephrosis in infants and adults require surgical
intervention, which generally involves either endoscopic internal tisgrtion of the obstructed
region or its removal and reattaatent 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, hypertermidnfection throughout their

lives. Nonmsurgical 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 consequessx 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 muselés 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, urinaact

Supervisos. Dr Rick.ang (Rm F227A/Prof Helena ParkingtofRm F133)
Phone: 9905 2511RL)

Email: Rick.Lang@monash.edu

There is increasing evidence that transient receptor potential (TRP) channels are involved in IC(
pacemaking. Classical or canonical (TRPBCYanilloid (TRPWE) and melastatin (TRPM)
channels are three subclasses of TRP channels first clonesophilawhich encode a diverse
group of C&-permeable channels that participate in diverse celldiimns such as receptoand
store-operated C4&" entry, C&" transport, temperature and osmolality sensation and proliferation.
Human ureteric 1G@ike cells are immungositive for both eKitand TRPV2, the genetic transcripts

of TRPC4 and TRP6 are présenCCs, the pacemakers of the gut. TRRgEcific 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 musaein many
details the properties of the cationic channels in intestinal ICC. We already have preliminary
evidence that spontaneous electrical activity in UUT-lIkCcells have a pharmacological profile
different from intestinal ICC.

We will estdlish:

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

(i) which blockers or activators of TRP channels modify the time course of spontaneous inward
currents and Ca signals recorded in individual UICT 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: electrophysitogy, nerves, prostate, organ bath

Supervisors: Dr Rick.ang (Rm F227), Dr Betty Exint@ifilarmacy)

Phone: 9905 2517 (RL)

Email: Rick.Lang@monash.edu

The prostate gind 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 inconvenientistreéssing
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@th muscleof 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, ordaath 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, cydpiazonic acid) will also be studied.

Consequences of insult in the fetum brain function in adulthood¢ canwe rescue
it?
Keywords: synaptic plasticity, LTP, electrophysiology, perinatal hypoxiaapdic potentials,

hippocamps

Supervisors: Dr Harry ColemarfRm F131), A/Prof Helena Parkingt®m F133), A/Prof David
Walker

Phone: 9905 2520 (HC), 9905 2505 (HP)

Email: Harry.Coleman@monash.eddelena.Parkington@monash.edu

Insults to the fetus resulting in measurable deficit occur in around 10% of pregnancies. The oxygen
and nutrient deficit ean be transient, due for example to cord occlusion, or more persistent
throughout the pregnancyfor instance as a result of placental insufficiency. Hypoxia can result in
direct death of neurons, dysfunction of astrocytes (important supgells that are 160 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 ind@cesndition 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 typef 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 ONR G A OF £ 4G K2 dza S S S LIAmyad be villrdagble it I§poxia, thuy lealrikgS
neurons more exposed than usual.

In another study we are examining the effects of destructive oxygen species, increased during
hypoxia, on vasodilatigrand hence on the supply of nutrient to neurons. Here we will perform full
functional studies on heart functigrthen study the coronary arteries within the heamnd lastly,

test the functionality of arteries in therhin, using techniques described in more detail above.

Diabetesinduced dementiag what is going on?

Keywords: diabetes obesity synaptic function, LTP, arterioles, braiices,electrophysiology,
hippocampus

Supervisors: Dr Harry ColemafRm F131), A/Prof Helena Parkingt@@m F133), A/Prof Stephen

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

There is a strong link between diabstaellitus (DM) and impaired cognition. DM may be directly
responsible for 713% of all cases of dementia. Cerebrovascular dysfunction occurs early in the
development of dementia, and may be an underlying mechanism. It has long been izbgmat

an increase in neural activity triggers an essential vasodilation of nearby blood vessels. This
Gy SdzN2 @ aO0dzf F NJ O2dzLJt Ay3de Ay @2f @dSa GKS | @A gDS
the vessel wall. The meahisms involved in neurovascular coupling are incompletely understood.
Those with DM or dementia have increases in advanced glycation endproducts (AGEs). AGEs a
formed by norenzymatic glycation of protein and hence are increased in the high glucose wili

DM. AGE formation is accelerated when food is prepared at high temperatures. A single roast meal
containing a high AGE content markedly suppressed endothaliejpendent vasodilator function
within 2hr in humans, and the effect persisted feBhr. Wehave shown that AGEs attack blood
vessels. Since the endfeet of astrocytes ensheath most arterioles in the bstiincytes must also

be exposed to the elevated levels of glucose and AGEs in DM. A key question is whether vasodilatc
dysfuncton 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 effettgucose 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, lwoth glucose+AGE.

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

Study 2:To examine astrocytaeuron interactions we will take advantage of the knowledge that
neural activity induces an increase intaglasmic C& within astrocytes that sweeps as a wave
across and between neighbouring astrocytes. Astrocytated coverslips will be loaded with Fldo
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and placed in our fast confocal imaging system, with continuous solution flow. Neurotransmitter
willbS LIAO2&LINRGT SR 2y 2 GKS | &0 NE O&lr&ponsésan thied A Y
astrocytes recorded. We will test glutamate, GABA, acetylcholine, NO donor and elevating K

Changes in hippocampal function in relation to cognitive and motarformance
after traumatic braininjury in rat

Keywords: traumatic braininjury, synaptic function, LT®gctrophysiology, braislices
Supervisors: Dr EdwinYan, A/Prof fistina MorgantiKossmann A/Prof Helena ParkingtofRm

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

Traumatic brairinjury (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
accidens are expected to rank third in WHO's Global Burden of Disease by 2020, above HIV, malari:
and tuberculosis. TBI is one of the leading causes of mortality and morbidity in children and young
adults in industrialized and developing countries, mostly dueotad 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 brainnjury to reduce hospital mortality and morbidity.

However, the majority of patients admitted to hospital have mild to maderbraininjury and will

fully recover physically. Increasing evidence suggests that mesmamilycognitive deficit persist
following the physical recovery from mild TBI, but these problems receive little attention and
remain uninvestigated and untreated. This project aims to incorporate into an existing well
established model of induced TBI, sophisticatedivotesting of behavioural function anikh vitro
determination of neural function in tissue slices prepared friita 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 bragion¢ the hippocampus that is critical

for higher functions such as learniagd memory

Aim I To evaluate memorycognitive function and behavioural performance after moderate and
severe TBI using a range of tests previoushdated for rodents by computerized videoacking
software.

Aim 2: To quantify TBinduced changes in synaptic plasticity and neuronal excitability in
hippocampal brairslices, using electrophysiology and fast confocal live cell stopy systems.

Aim 3 To identify structures targeted by TBI using immunohistochemistry and moldziolagical
approaches.

BNPrescues LV fibrosis & dysfunction in type 2 diabetes
Keywords: diabetes cardiomyopathyB-type natriureticpeptide
Supervisors: Dr Rebecca Ritah{Baker ID[)Dr Marissd88owden (Baker IRIDr MarianneTare

Location: Baker IDI Heart & Diabetes Institute, Commercial Rd, Prahran
Phone: 853 1392(RR)
Email: rebecca.ritchie@bakeridi.edu.au

The leading cause of death of patients with diabetescardiovascular complication®iabetic
cardiac disease, or diabetic cardiomwbipy is defined as changes in the myocardium independent
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of associated coronary vascular disease. The precise cause of diglet

patients diagnosedavith the disorder have type 2 diabete€ardiac fibrosis
(increased extracellular matrix deposition), cardiomyocyte hypertrog
(an enlarged heartand/or cardiac myocytes) and diastolic dysfunctic
(impaired cardiac relaxation) are observed in diabetic cardiac diseasde,
are associated with alterations in myocardial energy metabolesmd

can be worse than edicted from the level of coexisterdoronary heart
diseaseor hypertension

Rebecca Ritchie

We have previously demonstrated that the cardiac hormondygdg

natriuretic peptide (BNP) has acute antihypertrophic actions in tipe ty diabetic heartChronic
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, wich is likely a reactive oxygen species (Rfdf)ered event. The efficacy of the
ANP/BNP family has not been investigated in type 2 diabefes mice lacking BNP exhibit
alLRyidlyS2dza OF NRALF O 7T A0 NBprdssingactiong, 2rRldgEnSusIBNPAIST K
thought to have exciting anfibrotic properties. We now propose that chronic BNP treatment
rescues diabetesrduced cardiac fibrosis and LV dysfunction in a mouse model of type 2 diabetes
vivo. We predict that the effectiveness of BNP will resemble a combination of its siblingi@epti
ANP, and an antioxidant. BNb@sed therapies alone or in combination with standard care may
provide a more effective means to limit diabetegluced cardiac fibrosis and hence rescue diabetic
cardiac function.

This projectwill be performed in

5N wAGOKASQa fFro2NXG2NR G GKS
Baker IDI Heart and Diabetes
Institute in Prahran and will

provide the opportunity for

Cardiac consequences of diabetes

o : + + +
learning biochemical (Westerns * A .
. ’ diomyocyte o LV LV diastolic LV systolic

ROS detection, ELISA), C:;p‘mmphye, ROS " fibrosis ’ dysfunction dysfunction

histological/immunohiste

chemical, molecular (redime
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assessment of cardiac function

andblood pressurg

Nitroxyl, a naturallyoccurring molecule for treatig diabetic heart disease
Keywords: diabetes cardiomyopathyNO
Supervisors: Dr Rebecc®&itchie(Baker IDI)DrJenniferlrvine (Baker ID)Dr MarianneTare

Location: Baker IDI Heart & Diabetes Institute, Commercial Rd, Prahran
Phone: 8532 1392RR)
Email; rebecca.ritchie@bakeridi.edu.au

The cardiac dysfunction manifest in patients witlaldetesis 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 oxidé){&&MP signalling system is as @averful
cardiac antihypertrophic mechanism. Nitroxyl (HNO), a novel redox sibling gf H4® 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 isolatadliomyocytes. Excitingly, HNO also
potentiates cardiac function, in contrast to NQ@ia the cardiac calcium handling proteins, SERCA2a
(sarcoplasmic reticulum EATPase) and the ryanodine receptor RyR2. The activity and expression
of these enzymes isbaormally affected by diabetesand together with the upregulation of ROS is
recognised for their causal role in diabetfesluced LV dysfunction. HNO thus is likely to be
favourable for treating diabetic cardiac disease.

Qur hypothesis is that HNO represents novel pharmacotherapy for the prevention and treatment of
diabetesinduced myocardial dysfunction. We aim

to demonstrate that (i) HNO is cardioprotective nirmacsdiutors NV RIS

cardiomyocytes isolatedrom diabetic hears; (i) ., uarstormation .

that HNO acutely enhances cardiac function in ges

diabetic heart and (i) chronic HNO rescu .~ B 0 S
myocardial structure and function in the diabe “¥°  cGMP %

_heart over the longeiterm. Which of thes_e will _be L x P A
included inthe scope of thidHonoursproject will ‘ 1 = function
RSLISYR 2y G(KS addRSyic¢ Ly imodeliing, T ROS —— yt¥imoton” £ S NS .

may include in vitro techniques (using ! ?

cardiomyocytes and/or cardiac fibroblastgk vivo ' |

(Langendorfperfused isolated rat heast from casomyocye DIABETES

diabeticvs non-diabetic animals) oin vivomodels of diabetic cardiac diseadéhe outcome of this
project will be definitive information regarding the mechanism(s) and effectiveness of- HNO
mediated rescue of myocardial function specifically in diabetdmately, HNGbased strategies
may offer new treatment options for diabetic cardiac disease, either alone or on top of standard
care

This project, to be performed i8 NJ wA G OKASQ&a fFo2NF 2N 4G (K
Institute in Prahan will provide the opportunity for learning a range of techniques, including cell
culture, biochemical (Westerns, ROS detection, ELISA), moleculatirfred?CR, Northerns) and
physiological techniques (e.g. assessment of cardiac function, blood priessure

Eating versus sex: how the hormonéght it out in the brain

Key words: leptin, GnlH, electrophysiology, bralices

Supervisors: Dr Harry Colema(Rm F131) Dr Jessica JacobBi/Prof Helena ParkingtofiRm F133)
Prof lainClarke

Phone: 9905 2520 (HC)

Email: Harry.Coleman@monash.ediessica.Jacobi@monash.edu
Helena.Parkington@monash.edu

Hormonesthat regulate reproduction, GnRH and GnlH, may all influence neurons inr¢héai
nucleus that regulate satiety and foesteking behaviours. This project will study the effects of
GnRH, GnlH, leptin and insulin, on the electrical properties of these neurons. The neurons involvec
are the POMC and NPY neurons and these neurohhawik 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: obesigythe culprit

Key words: uterus, obesitylabour

Supervisors: A/Prof Helena Parkingto(Rm F133)Dr Harry ColemafRm F131)A/Prof Matthew

Watt

Phone: 9905 2505 (HPR905 2520 (HC), 9905 2584 (MW)

Emal: Helena.Parkington@monash.eddarry.Coleman@monash.edu
Matthew.Watt@monash.edu

The number of caesarean deliveribas doubled in the past ten years, and the increase almost
exclusively involves obese women. Obese women go into ldlesareasily, and require induction.
During the process, the labour in obese women has an increased tendency to stactions die

away despite infusion of inducing hormone. This necessitates emergency caesarean delivery ir
labour. This puts subsequent pregnancies at risk of excessive bleeding, misplaced placenta etc. Ii
this project we will study humanterine 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/ProfHelena ParkingtofRm F133)Dr Penny Sheehan
Phone: 9905 2505 (HP)

Email: Helena.Parkington@monash.edu

Despite much study, our kmvledge 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 coatains
important store of calcium, and mitochondria (Mitos), the powerhouses of cell energy. In this study
we will use stateof-the-art techniques, imaging, patetlamp electrophysiology and siRNA
techniques to determine the molecules in the PM, ER and Mhas$ &re responsible for calcium
handling, permitting its availability and removal. The relationship between these three
compartments in uterine smoothmuscle remains a mystery, with most of our understanding
coming from vasculassmoothmuscle
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| MMUNE & RESPIRATORY SYSTEMS IN
| NFECTION & DISEASE

Biotechnology Research Laboratories (BRL) 2010; from left to right
Standing: Els Meeusen, Chridosking,Hamish McWilliam, Troy KraskaGaryNguyen, Trine

Meldgaard
Sitting: DavePiedrafita, Jennavan Gramberg SarahPreston RobBischof
Inset: Mike De Veer

Immunity and vaccine development against parasitic diseases
Keywords: infection, parasites, vaccines

Supervisors: Dr David Rdrafita(Rm F123), Prof Els Meeug@&m FG29A)
Phone: 9905 2593 (DRPI05 2513 (EM)

Email: David.Piedrafita@monash.egHlls.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 subsistenceafmers and negatively impacting on efficient food production in developing
countries. Some of these parasites also cause significant human disease. At present there are fev
drugs and no molecular vaccines effective against these parasites.

Knowledge of hav 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 avtéiprbiochemistry of



