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Welcome to the Department of Medicine – Western Health

 

If you are a potential student looking for great opportunities, 
you are in the right place! 

Department of Medicine - Western Health provides state-of-the-
art facilities, expertise and personnel to Graduate Research 
candidates who are interested in pursuing Honours, Masters or 
PhD degrees. 

In terms of potential supervisors, we have a strong team 
composed of more than sixty academics specialising in all 
areas of Medicine. Together, we published more than 300 
research papers last year. 

Our state-of-the-art facilities at the Western Centre for Health, 
Research and Education include a clinical trials area, a well-equipped gym, wet lab facilities, imaging 
(DXA, pQCT, etc.), animal facilities and a translational research unit. 

For those of you interested in clinical research, our Department of Medicine at Western has strong 
links with the three Hospitals managed by Western Health:  Sunshine, Footscray and Williamstown. Our 
Department runs an average of 20 clinical trials per year with more than 1,000 participants being 
recruited from our in/outpatients services. In addition, our Department of Allied Health at Western is also 
research-oriented, thus promoting an atmosphere of multi and inter-disciplinary research. 

As a translational research centre, our Department promotes those ideas with a strong potential to 
benefit our communities as a whole. Our bench-to-bedside-and-back philosophy looks at clinical 
applications of our discoveries, while also testing new proof of principles and indications to well- 
known medications and therapies. 

Our Community and Population Research Program evaluates the impact of chronic diseases on our 
community whilst testing effective interventions to prevent disability and frailty in our older population. 

In summary, the possibilities of engaging in research at Western are numerous. I invite you to look 
though this brochure and contact our researchers and supporting personnel to discuss projects that are of 
interest to you. 

Your career as a researcher could start at Western Health, and we are always happy to help! 

Professor Gustavo Duque, MD, PhD, FRACP, FGSA 
Chair of Medicine – Department of Medicine - Western Health 

A Word from the Chair of 
Medicine 

Professor Gustavo Duque 
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Myat (Cherish) Noe Han - PHD Candidate Department of Medicine 
- Western Health Post Graduate Student Representative

I am a first-year graduate researcher under the brilliant supervision of 
Dr Rachel McQuade and Dr Shanti Diwakarla as my primary 
supervisors at Western Health. We are currently exploring novel 
therapies for gut dysfunction in Parkinson’s disease, and Western 
Health has been such a nurturing environment for my research journey 
thus far. It’s fully equipped with laboratory resources and facilities as 
well as excellent administrative support. I am beyond grateful to be in a 
place powered by incredibly passionate researchers, students and staff. 

Isaac Buratto – MPHIL Candidate 
Doing research through the University of Melbourne has allowed for ongoing 
academic interaction in seminars hosted by the hospital’s esteemed 
researchers and medical professionals. My clinical experience has allowed 
me to interact and engage with patients from diverse cultural, socioeconomic 
and non-English speaking groups. Beginning as an Honours student, I have 
been nominated for student research awards and have featured in the 
Western Health magazine for contribution to research. Transitioning into my 
Masters has allowed for further engagement in presentations to my peers, 
supervisors and other 
academic staff. I work collaboratively with other researchers and medical 
professionals. The University of Melbourne program in conjunction with 
Western Health has developed my leader- ship skills to result in optimal 
patient care during my study. 

Jessica Handreck – Honours Candidate. 
As an honours student at Western Health I’ve seen how collaborative and 
generous the scientific community is firsthand. My project has allowed me to 
work in labs and with mice to contribute to the literature on gut function. Western 
Health has supported me in developing my academic skills and producing my 
thesis. It’s beautiful to see the passion of the researchers here, which has 
encouraged me to continue to pursue research as one aspect of my future 
career.  

Asha Tonkin-Reeves - PHD Candidate 
My research experience at Western Health has been furthered by the 
interactions I’ve had with other PhD students, graduate researchers and 
academics and I’ve been given the opportunity to listen to experienced 
researchers from all over the world. It has been a steep learning curve over 
that last couple of years. My skill sets and the way I think and process 
knowledge has been broadened by all the people surrounding me at Western 
Health. 

My Experience at the Department of 
Medicine - Western Health 
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Established in 1853, the University of Melbourne is a public-spirited institution that 
makes distinctive contributions to society in research, learning and teaching and 
engagement. It’s consistently ranked among the leading universities in the world, 
with international rankings of world universities place University of Melbourne as 
number 33 in the world (Times Higher Education World University Rankings - 2021)

The Melbourne Medical School is part of the Faculty of Medicine, 
Dentistry and Health Sciences of the University of Melbourne.  It is the 
oldest medical school in Australia and internationally renowned for global 
leadership in teaching and training, health research, policy and practice. 
The School encompasses all major fields of medicine and rural health. 

The Department of Medicine – Western Health conducts high quality 
research into acute and chronic diseases common in the western suburbs of 
Melbourne. We are a multidisciplinary group who has extensive experience in 
the design and conduct of large-scale, clinical randomised controlled trials, 
and public health and translational research. 

Western Health (WH) manages three acute public hospitals: Footscray, Sunshine and Williamstown. 
Western Health also manages a wide range of community-based services. Western Health provides a 
comprehensive, integrated range of services from its various sites; 
ranging from acute tertiary services in areas of emergency medicine, 
intensive care, and medical services, through to sub-acute care and 
specialist ambulatory clinics. Western Health provides a combination of 
hospital and community-based services to aged, and adult patients. 

The Australian Institute for Musculoskeletal Science (AIMSS) is a medical 
research institute based on a collaborative partnership between the University 
of Melbourne, Victoria University and Western Health. Its positioning at Western 
Health’s Sunshine Hospital enables translational research and close links with 
clinicians. AIMSS has world class dedicated clinical research facilities supported 
by a research management infrastructure which aids grant administration and 

clinical trial management. Co-located with the clinical facilities are basic sciences laboratories with state-of-
the-art research equipment, enabling a true two-way bench to bedside approach. Please check out the 
AIMSS website for more information aimss.org.au 

The Melbourne Medical School 

Western Health 

Australian  Institute of Musculoskeletal Science (AIMSS) 

The University of Melbourne 

 The Department of Medicine – Western Health 
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Clinical Research Facilities 
The Department of Medicine - Western Health has world class dedicated clinical research facilities. 
Located on-site at Western Health - Sunshine Hospital, there is convenient access for clinical 
collaborators, easy client access to the facility and nearby access to an experienced clinical trials pharmacy 
and commercial pathology service. Co-location of clinical research facilities with our basic science 
research facility also helps to support translational research and provides easy access for rapid processing 
and storage analysis of patient samples. 
The facility houses 8 clinical trial rooms, with equipment to conduct clinical assessment, patient 
consultation and counselling, and also to perform procedures such as phlebotomy. In addition, there are 
several specialist spaces. 

Gait and Balance Gym 
The Gait and Balance Gym (Gabagym) is a 21 
square metre space with free and machine 
weights, as well as exercise bikes and tread- mill. 
Equipment available at the Gabagym includes the 
Balance Rehabilitation Unit (BRU), a 3D virtual 
reality system that can be used for posturography 
assessment and balance training, a GAITrite 
pressure sensitive walk- way to measure temporal 
spatial parameters and identify gait anomalies, and 
whole- body vibration platforms used to increase 
bone and muscle mass in older persons. 

Falls and Fracture Clinic 
A dedicated Falls and Fracture Clinic undertakes clinical assessments, exercise interventions and 
educational programs, combined with imaging-informed lifestyle modification. 

Metabolic Testing and Imaging 
The metabolic testing area houses a research grade treadmill and lode bike, as well as metabolic cart and 
a 12 lead ECG for cardiopulmonary testing and analysis. Modern imaging facilities also include: two Hologic 
Horizon DXA systems, allowing assessment of bone density and body composition, and a peripheral 
quantitative computed tomography machine (pQCT) to assess bone and muscle quality. 

Basic Sciences and Animal Laboratories 
The Physical Containment (PC2) and Office of the Gene Technology Regulator (OGTR) certified 
laboratories, which are housed on the same floor as the clinical spaces to provide better integration between 
basic science and clinical application, contain numerous state-of-the-art research equipment, which are 
made freely available to AIMSS members from the three partner organisations. These features include: 
animal housing facility, including a separate breeding room, animal behavioural testing, animal X-ray, as 
well as a brand new IVIS Lumina III capable of imaging both fluorescent and bioluminescent reporters. 
Additional experimental facilities include: two  technician-operated fluorescence-sorted cell sorters (FACS), 
providing great sensitivity and precision sorting; a 4-laser confocal microscope; histology facility for 
paraffin embedding and cut- ting, cryostat for frozen sectioning, and specialised microtome with plastic 
knife for bone analysis; image analysis platform; bioplex for multiple cytokine analysis; multi-wavelength 
absorbance and fluorescence plate reader; two tissue culture rooms; Seahorse metabolic testing system; 
whole muscle and single fibre ex vivo analysis systems; and extensive ultra-freezer and liquid nitrogen 
storage facilities. 

Facilities 
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Infrastructure Support 
Post Graduate Research Candidates are supported by a research management infrastructure that aids 
grant and clinical trial management, research recruitment, basic science and project administration. 
Staffing includes a Clinical Research Manager, Clinical Trials Coordinators and Research Assistants, 
Exercise Physiologists, Medical Imaging Specialists, Technical and Research Support Officers, Animal 
and Laboratory Technicians, Laboratory Managers, a Registered Nurse and specialist clinicians (e.g., 
geriatricians, endocrinologists). 

----------------------------------------------------------------------------------------------------
- 

Jack Feehan – PHD Completed October 2021 
Western Health has allowed me to explore so many exciting opportunities 
outside my specific project. The department leadership are so supportive and 
have strong collaborations with international universities and researchers. 
I was able to spend two months in the US working on my project with 
world leading experts, all because my supervisors provided me 
with the opportunities to succeed. Being at a smaller research site 
means you get to have these exceptionally close relationships with both 
your peers, as well as the staff and supervisors, which makes the whole PhD 
process so much more enjoyable – a rarity in postgraduate research! 

    ------------------------------------------------------------------------------------------------------
-
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1. Investigating Causes of, and Possible Therapies for, Sarcopenic Obesity
Supervisors: Associate Professor Alan Hayes, Dr Emma Rybalka and Dr Myrla Sales
Project Site: Western Centre for Health Education and Research, Sunshine Hospital, St Albans, Victoria.
Contact: Associate Professor Alan Hayes - hayes.a@unimelb.edu.au
Suitable for: Honours, Masters and PhD

Project description: Low muscle mass and poor function with ageing (sarcopenia) is associated with low 
quality of life, promotes a lack of physical activity and accumulation of fat, and is a strong predictor of 
morbidity and mortality. Given that obesity is occurring in greater proportions than ever, the two conditions, 
“sarcopenic obesity”, are thought to complement each other to substantially increase the risk of morbidity 
and disability at earlier ages.  

Ageing and obesity leads to infiltration of fat cells directly into skeletal muscles (known as inter- and intra-
muscular adipose tissue; IMAT). Low muscle density (an indirect measure of IMAT) is associated with poor 
performance in older adults and IMAT contributes to the reduced muscle strength and power, and poor fitness 
of obese older adults compared to normal weight controls. We are currently developing an animal model of 
sarcopenic obesity that will complement our current work in older humans.  

The aim of this project is to develop a rodent-based model of sarcopenic obesity that mimics the loss of 
muscle mass and accumulation of IMAT observed in skeletal muscles. Once established, the model will be 
used to trial potential therapeutic compounds. Experience in sterile surgical techniques, removal and 
functional testing of the skeletal musculature and other organs will be obtained. Further histological and 
morphometric analyses will be undertaken, as well as mitochondrial function and mechanistic analyses via 
Western blotting and immunohistochemistry. Students will also get the opportunity to contribute to ongoing 
human trials and/or analysis of existing databases.   

2. Circulating Osteogenic Precurors: Building Bone from Blood
Supervisors: Professor Gustavo Duque and Associate Professor Kulmira Nurgali
Project site:  Western Health
Contact: Professor Gustavo Duque - gustavo.duque@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Circulating Osteogenic Precursor (COP) cells are a 
newly discovered type of stem cell located in the blood. It is hoped that 
these cells could be a readily accessible target for cellular therapies in a 
range of diseases in the aging musculoskeletal system, however before 
they can be utilised clinically their biological nature and relationships with 
both normal physiology and pathology must be investigated. Our research 
takes a translational approach to the investigation of COP cells, with basic 
science research informing clinical investigation, which further influences our laboratory studies. Our current 
basic science studies are currently exploring the potential for COP cells to multiply and expand in cell culture, 
their ability to differentiate into different tissue types (such as bone, fat and muscle), as well as their genetic 
makeup. Clinically we are identifying their relationships with vitamin D and bone density to inform their 
potential for future development as biomarkers or therapeutic approaches for musculoskeletal disease. COP 
cells are an exciting, novel field of research, of which our team is at the forefront - ensuring a wide array of 
potential discovery and innovation. 

3. Assessment of the Falls and Fractures Prevention Clinic as the Most Effective Setting to Reduce
Falls and Fractures in High- Risk Older Persons: A Care Program Assessment
Supervisors: Team of Supervisors at AIMSS
Project site: Western Health
Contact:  Myra Sales - myrla.reissales@unimelb.edu.au
Suitable for:  Honours, Masters or PhD

Project description: Western Health is one of the two centres in Australia that have implemented 

AGEING 

mailto:hayes.a@unimelb.edu.au
mailto:gustavo.duque@unimelb.edu.au
mailto:myrla.reissales@unimelb.edu.au
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a new Falls and Fractures Prevention Clinic (FFPC). However, the effectiveness 
of this care model has not been assessed. We will assess the impact of the 
FFPC at reducing falls and fracture risk from initial assessment to six month 
follow up. Falls-risk factors assessed at the FFPC will include orthostatic 
hypotension, sarcopenia, depression, balance or vestibular abnormalities, 
dizziness, medication risks for falls, vasovagal symptoms and number of previous 
falls. Fracture risk factors screened at the clinic will include medications, 
nutrition, bone mineral density and secondary causes of osteoporosis. Patients 
will also be offered a DEXA scan if appropriate. The relationship between 
interventions and falls and fracture risk from that recommended at the initial 

assessment to the six month follow up will also be assessed. In addition, effectiveness of the 
following interventions – usually recommended at the clinic – will be assessed alone or in combination: 
osteoporotic medications; vitamin D and calcium supplementation; balance training; gentle balance 
exercise; protein supplementation; hip protectors; occupational therapy and physiotherapy. 

4. BRimbank Ageing Well (BRAW) study: A Prospective Cohort Study to Investigate
Osteosarcopenia and Frailty
Supervisors: Professor Gustavo Duque and Myrla Sales
Project site: Western Health
Contact:  Myra Sales - myrla.reissales@unimelb.edu.au
Suitable for:  Honours, Masters or PhD

Project description: The anticipated rise in the number of older people this century will inevitably be 
accompanied by an increase in the number of people with disabilities. Frailty, which comprises 
changes associated with ageing and chronic disease, usually precedes disability. Several potential 
operational definitions of frailty have been proposed, but none has become the gold standard for 
identifying frailty in the clinical or research setting. Therefore, the research agenda on frailty is focusing 
on the development of robust biomarkers and diagnostic tests for frailty. 
Sarcopenia is a geriatric syndrome encompassing the loss of muscle mass and strength or physical 
performance with age. Sarcopenia is a major determinant of frailty. The term osteosarcopenia has 
been used to describe those frailer subjects suffering from both osteopenia/osteoporosis and 
sarcopenia. Between 2009-15, we comprehensively assessed 960 older fallers from Western Sydney 
(mean age=82, 62% female). We found that 40% of this population fulfilled clinical criteria for 

osteosarcopenia. In addition, this sub-population was frailer and showed a 
higher prevalence of falls and fractures. We locally tested and validated 
quantification of the percentage of circulating osteoprogenitors (COP) cells 
(%COP) as a surrogate of mesenchymal stem cells (MSCs). Our results 
demonstrated an age-related decline in %COP, while also allowing us to 
identify a reference range of %COP in an age and gender-matched 
population, which was previously unknown. We also found that this method is 
non-invasive, reliable and easy to perform, with strong potential to translate into 
clinical practice in the future. We hypothesise that %COP is highly likely to 
become a robust biomarker for frailty and a predictor of osteosarcopenia, frailty 
and disability in older persons. The Western Osteosarcopenia and Frailty 
(WOSF) Study will comprehensively assess and closely follow a larger sample 

of older persons (65 and older) in Western Melbourne once a year for a period of 3 years. Expected 
outcomes will include the validation of a new biomarker for the diagnosis of frailty, and the identification 
of its predictive value for osteosarcopenia, frailty and disability. 

5. Investigating the Relationship between Fat, Bone and Muscle
Supervisors: Professor Gustavo Duque
Project site: Western Health
Contact: Professor Gustavo Duque - gustavo.duque@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Osteoporosis, sarcopenia, frailty, falls and fractures in older Australians are a huge 
burden on the economy and health system. There is a great opportunity to address the issue by 
investigating how changes in the musculoskeletal system can lead to the weakening of our bones and 
muscles as we age; and how we can prevent falls and fractures by understanding such changes. 

mailto:myrla.reissales@unimelb.edu.au
mailto:gustavo.duque@unimelb.edu.au
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Using 3D CT scans of the musculoskeletal system, we will study and determine how the bone, muscle 
and fat interact and can influence the occurrence of falls and fractures. This research is computer-based 
and involves learning image analysis and elementary statistics.  

6. New Methods for Investigating Bone Muscle and Fat Mass Using 2D DXA Images to Predict
Performance, Risk of Falls and Fractures
Supervisors: Professor Gustavo Duque
Project site:  Multi-Centre (international)
Contact: Professor Gustavo Duque - gustavo.duque@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Dual X-ray absorptiometry (DXA) is the standard technique to study bone, muscle 
and fat mass and diagnose diseases such as osteoporosis, sarcopenia and obesity. However, the 
current techniques of scanning are time consuming and require multiple scans to assess various tissues. 
We have a new region of interest for analysing whole body DXA scans that can determine muscle, bone 
and fat mass in one go and in a matter of seconds. If validated, we can develop a quick, affordable 
and efficient way of screening people for bone, muscle and fat mass in one go. 
We are looking for an enthusiastic research student to undertake a project for 6-12 months and study our 
newly defined variables’ ability in predicting muscle performance, falls and fractures. This research is 
computer-based and involves learning image analysis and elementary statistics. 

7. Inflammatory Cytokines Involved in Obesity and Osteoarthritis
Supervisors: Professor John Hamilton, Dr Kevin Lee and Associate Professor Keith lim
Project site: This laboratory experiments will be conducted at the University of Melbourne (UoM)
Department of Medicine, based at The Royal Melbourne Hospital; the clinical input will be based at the
UoM Department of Medicine, Rheumatology Unit at Western Health, Footscray Hospital and at the St
Vincent’s Hospital OAHKS clinic.
Contact: Associate Professor Keith Lim - kklim@unimelb.edu.au
Suitable for: Masters and PhD

Project description: Osteoarthritis (OA) affects 7% of the global population, more than 500 million people 
worldwide, with women disproportionately affected. Increasing prevalence of obesity has contributed to 
earlier onset of OA in susceptible patients. This has led to increased disease burden in the community with 
co-morbidities such as pain, disability, operative complications, impaired quality of life and mental health 
disorders. At present, the cornerstone of treatment is aimed towards pain management, and there are no 
approved disease-modifying drugs for this chronic progressive disease. The evidence surrounding use of 
conventional anti-inflammatory medications including steroids, methotrexate or hydroxychloroquine in OA 
patients is inconsistent and thus is not recommended for routine or long-term use. There is clearly a 
therapeutic gap and a clinical need to identify a disease modifying agent for this disease to improve the 
patient’s quality of life and long-term prognosis. Obesity as an inflammatory phenotype is well described in 
the literature with pro-inflammatory cytokines implicated. It is postulated that the pro-inflammatory state of 
obese patients has a role in the pathogenesis of OA, thus providing a potential therapeutic target. This 
proposed project aims to identify the responsible cytokine(s) in the association between obesity and OA, 
utilizing basic scientific approaches in the well-established Hamilton laboratory with experienced supervisors 
and an excellent funding track record. Some of the proposed work to be undertaken includes experiments 
involving animal models of OA, pain assessment, histological analysis, and gene and protein analysis. 
Clinical studies with OA patients will be done in parallel with a large OA cohort under A/Prof Keith Lim’s team. 

8. The Correlation between Knee Effusions and Clinical Presentation in Patients with Knee
Osteoarthritis
Supervisors: Associate Professor Keith Lim and Dr Albert Leung
Project site: Western Health
Contact:  Associate Prof Keith Lim - kklim@unimelb.edu.au
Suitable for: Masters or PhD

ARTHRITIS & INFLAMMATION 

mailto:gustavo.duque@unimelb.edu.au
mailto:kklim@unimelb.edu.au
mailto:kklim@unimelb.edu.au
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Project description: Knee osteoarthritis (OA) is one of the leading causes of disability worldwide and 
its prevalence is increasing. Locally over 2.1 million Australians are affected, and this figure is 
increasing secondary to our obesity epidemic. Previous studies indicate that there is discordance 
between radiographic severity and the clinical symptoms of knee OA patients. Our aim is to evaluate 
the correlation between the knee effusion size and the clinical presentation of knee OA patients. 
Utilising the patients enrolled from a dedicated hip and knee OA clinic, we will evaluate their baseline 
clinical parameters and the size of their knee effusions. We hope this would add to our understanding 
in managing knee OA patients. 

9. Analysis of Synovial Fluid and Peripheral Blood Samples from Patients with Rheumatoid
Arthritis and Using Patients with Osteoarthritis as Controls.
Supervisors: Associate Professor Keith Lim and Professor John Hamilton
Project site: Western Health
Contact:  Associate Prof Keith Lim - kklim@unimelb.edu.au
Suitable for: Masters or PhD

Project description: Better understanding of the pathophysiology of Rheumatoid arthritis (RA) has led to 
the development of new therapeutic strategies. Despite this there is still an unmet need with an important 
number of patients not achieving low disease states or remission. Granulocyte macrophage-colony 
stimulating factor (GM-CSF) has been found to be a key mediator in inflammation and autoimmunity, and is 
seen as a novel target for treatment in RA. The downstream effects of GM-CSF blockade still need to be 
better delineated. We hypothesise that there is a pro-inflammatory autocrine/paracrine loop involving 
cytokines like GM-CSF and CCL17 which drives RA and possibly osteoarthritis (OA) pathogenesis. The 
primary aim of this study is to determine the ability of cytokines like GM-CSF to activate synovial fluid 
mononuclear cells or blood monocytes from RA and OA patients, and the ability of anti-cytokine antibodies 
to modulate such activation. 
Methods: We are recruiting RA and OA patients with symptomatic swollen joints, who require joint aspiration 
for diagnostic and/or therapeutic purposes. Mononuclear cells and peripheral blood monocytes are isolated 
from collected samples and are either left stimulated or unstimulated with cytokines (GM-CSF) in the 
presence or absence of anti-cytokine antibodies. Inflammatory mediator mRNA expression is then measured 
using qPCR.  

10. Quantitative Measure of Effusions
Supervisors: Associate Professor Keith Lim
Project site: Western Health
Contact: Associate Professor Keith Lim - kklim@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Knee effusions are common in mechanical and inflammatory arthropathies. 
Increasingly it has been recognized that removal/reduction of joint effusions play a key role in 
improving pain and dysfunction at the knee joint, enabling rehabilitation and recovery. It may be 
possible to use disease modifying agents to treat knee joints with OA in future. This project looks at 
different methods (clinical, imaging) used to measure the presence and size of joint effusions.  The 
study aims to validate these methods and compare them. 

11. Enteric Neuropathy as a Target to Alleviate Gastrointestinal Side-effects of Chemotherapy
Supervisors: Associate Professor Kulmira Nurgali
Project site: Western Health
Contact: Associate Professor Kulmira Nurgali - kulmira.nurgali@unimelb.edu.au
Suitable for:  Honours, Masters or PhD

Project description: Chemotherapy is given to most cancer patients before or after surgery. Diarrhoea, 
constipation, oral mucositis, nausea and vomiting are experienced by 80-90% of patients as 

CELL & MOLECULAR BIOLOGY 

mailto:kklim@unimelb.edu.au
mailto:kklim@unimelb.edu.au
mailto:kulmira.nurgali@unimelb.edu.au
http://en.wikipedia.org/wiki/Constipation
http://en.wikipedia.org/wiki/Nausea


12 

gastrointestinal (GI) side-effects of chemotherapeutic medications. As a result, patients often develop 
malnutrition and dehydration. Early death rates of up to 5% associated with chemotherapy are primarily 
due to GI toxicity. The GI side-effects often limit the dose of chemotherapy reducing the efficacy of anti-
cancer treatment. Chronic post-treatment diarrhoea can persist for over 10 years in cancer survivors. 
Most drugs used clinically to alleviate GI side-effects of chemotherapy have adverse effects themselves 
and often have limited efficacy, thus a search for novel therapies is crucial. 
The traditional view is that GI side-effects of anti-cancer drugs are due to mucosal damage. However, 
while mucosal damage is undoubtedly significant for the acute symptoms associated with chemotherapy, 
persistence of GI symptoms long after treatment suggests that there is long term damage to GI innervation. 
The enteric nervous system resides within the gut wall and controls GI functions. Despite mounting 
evidence for chemotherapy-induced enteric neuropathy, re-search in this area is scarce. 
Our recent published and unpublished studies in both chemotherapy-treated patients and animals 
revealed damage and death of enteric neurons contributing to GI side-effects. Our studies provide strong 
evidence that oxidative stress, direct toxicity and inflammation induce enteric neuropathy associated with 
chemotherapy. Our data demonstrate that co-treatment with neuroprotective and anti-oxidant agents 
alleviates enteric neuropathy and GI dysfunction as well as potentiates the anti-tumour efficacy of 
chemotherapy. 
Novel therapies targeting specific molecules both for prevention and reversal of enteric neuropathy and GI 
dysfunction hold promise for a breakthrough therapy that could significantly improve patients’ quality of 
life after anti-cancer treatment. This novel neuroprotective strategy will lead to the development of therapies 
without adverse effects and provide avenues for safe chronic long-term anti-cancer therapy at the most 
effective tumour suppressing doses. 

12. Mesenchymal Stem Cell-based Therapies for Inflammatory Bowel Disease and Colorectal
Cancer
Supervisors: Associate Professor Kulmira Nurgali
Project site: Western Health
Contact: Associate Professor Kulmira Nurgali - kulmira.nurgali@unimelb.edu.au
Suitable for:  Honours, Masters or PhD

Project description: Inflammatory bowel disease (IBD), comprising 2 main pathologies, ulcerative colitis 
and Crohn's disease, affects >85,000 Australians. The severity of chronic inflammation leads to gut 
perforations, fistulae, cancer and death. Current therapeutics for IBD are very toxic, have severe adverse 
effects and become ineffective over time. Thus, 70-90 % of IBD patients undergo surgical removal of the 
damaged intestinal tissue during the course of the disease; about 40% of these patients require repeated 
surgery. Thus, the search for novel therapies for the treatment of IBD is crucial. 
Gastrointestinal (GI) functions are mostly controlled by the enteric nervous system (ENS) embedded in the 
gut wall. We have demonstrated that structural and functional changes in the ENS can result in 
persistent alterations of intestinal functions long after the acute stage of inflammation. Damage to the 
ENS is prognostic of disease progression and recurrence. Therefore, the ENS is a viable target for 
effective therapies to attenuate GI dysfunction and decrease disease severity. 
Mesenchymal stem cells (MSCs) have strong anti-inflammatory and neuroprotective properties. My group 
is the first in the world to provide strong evidence that treatment with MSCs alleviates enteric neuropathy 
and GI dysmotility associated with acute intestinal inflammation. We showed that MSCs have the ability 
to attenuate tissue damage and promote functional recovery by producing trophic factors that stimulate 
endogenous tissue repair mechanisms and induce survival of enteric neurons. To date, no studies have 
addressed the long-term side-effects of such therapies. Our team is in an excellent position to test the 
effects and mechanisms of MSC treatment using a mouse model of spontaneous chronic colitis with 
symptoms very similar to human IBD. Studies in this model will provide invaluable data on the efficacy 
of the MSC-based treatments at different stages of disease (early, advanced) and periods (remission, 
relapse) making the study clinically relevant. 
The proposed project will investigate the role of neuroprotective factors released by MSCs in alleviation of 
colitis-associated enteric neuropathy. Understanding mechanisms of    neuroprotective effects of MSCs will 
lead to target identification for therapeutic intervention and provide avenues for the development of MSC-
based therapies for IBD. 

13. Role of the Nervous System in Cancer Development and Progression
Supervisors: Associate Professor Kulmira Nurgali

http://en.wikipedia.org/wiki/Malnutrition
http://en.wikipedia.org/wiki/Dehydration
mailto:kulmira.nurgali@unimelb.edu.au
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Project site: Western Health 
Contact: Associate Professor Kulmira Nurgali - kulmira.nurgali@unimelb.edu.au 
Suitable for:  Honours, Masters or PhD 

Project description: The nervous system governs functional activities of many organs. Solid tumour like 
organs are also innervated by nerve fibres. The nervous system can modulate angiogenesis, the tumour 
microenvironment, immune functions and inflammatory pathways to influence metastases. Peripheral nerve 
invasion provides an alternative pathway for the spread of cancer cells when blood and lymphatic 
metastases are absent. 
It is reasonable to hypothesize that different stages of cancer progression may be controlled by the 
changes in different types of nerve fibres, receptors and neurotransmitters influencing the immune 
response, tumour microenvironment and angiogenesis. Moreover, anti-cancer chemotherapy might modify 
these neutrally-induced processes, in some cases leading to chemotherapy-resistant tumorigenesis. 
Aims of this study: In the colon tissues from animal models and patients with primary and metastatic 
colorectal cancer: 
1. To determine the changes in innervation correlated to the different stages of cancer development and

progression.
2. To investigate the interaction between innervation, immune cells, inflammatory mediators and tumour

progression.
3. To understand the role of the nerve fibre proliferation in tumour angiogenesis.
4. To study the effects of anti-cancer chemotherapy on the colon innervation and the role of chemo-

therapy-induced oxidative stress in neurally-induced angiogenesis.

Significance of the project: 
Despite the increasing interest to the role of the nervous system in cancer development and progression, 
the knowledge in this area is scarce. The blockers for α- and β-adrenergic receptors and neurotransmitter 
antagonists have exhibited promising anti-tumour activities in experimental studies. Further elucidation of 
the molecular mechanisms will provide better understanding of the relationship between innervation, immune 
system, and tumour progression. Revealing the interplay between the nervous and immune systems in 
cancer may open new avenues for understanding mechanisms of tumour development and progression, 
identification of new biomarkers for cancer diagnosis and prognosis, and defining novel targets for 
therapeutic interventions. 

14. Inflammation-induced Cancer: Mechanisms and Novel Treatments
Supervisors: Associate Professor Kulmira Nurgali
Project site: Western Health
Contact: Associate Professor Kulmira Nurgali - kulmira.nurgali@unimelb.edu.au
Suitable for:  Honours, Masters or PhD

Project description: Colorectal cancer (CRC) is the second most commonly reported cancer in Australia. 
It accounts for over 1.4 million reports with over 700,000 deaths globally. Chronic inflammation has been 
considered a direct link to CRC susceptibility. Inflammatory Bowel Disease (IBD) is considered a risk factor 
for CRC. Our collaborator Dr R Eri from the University of Tasmania recently established a novel model of 
colitis-associated colorectal dysplasia. We have established pre-clinical models of IBD and colitis-
associated colorectal cancer closely resembling symptoms and pathophysiology of human diseases. We 
hypothesise that progression of chronic intestinal inflammation into colorectal cancer results from alteration 
to gastrointestinal innervation and neuro-immune interactions. 
Project group major aims: 
1. To investigate immunological pathways and checkpoint biomarkers involved in colitis- associated

colorectal cancer in pre-clinical mouse models.
2. To determine the effects of CRC progression on gastrointestinal innervation in the models of

IBD and colitis-associated colorectal dysplasia.
3. To determine the effects of anti-eosinophil drugs, neuroprotective drugs and checkpoint inhibitors on

the ENS and GI dysfunction in the models of IBD and colitis-associated colorectal dysplasia.
This is the first study to investigate the development and progression of colorectal cancer in a mouse 
model of spontaneous chronic colitis. Bioactive factors and their molecular signaling pathways by which 
CRC develops in an inflamed environment will be determined. 
This study is the first to test therapeutic potential of anti-eosinophil drugs, neuroprotective drugs and 
checkpoint inhibitors on the development and progression of inflammation-induced colorectal cancer. 
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15. Defining the Role of Transcriptional Stress Pathways in Cancer Cell Resistance Towards
Anti-Cancer Therapeutics
Supervisors: Associate Professor John T Price
Project site: Western Health
Contact: Associate Professor John T Price – john.price@unimelb.edu.au
Suitable for:  Honours, Masters or PhD

Project description: De novo and acquired resistance of cancer cells towards chemotherapeutics, hormonal 
treatments, as well as recently developed targeted therapeutics such as those that inhibit the actions of EGF-
R family members like HER2, has become a major clinical issue. Almost always co-associated with the 
emergence of an aggressive and often highly metastatic cancer phenotype, drug resistance is intimately 
linked with cancer recurrence and in most cases precedes poor patient health, the escalation of disease 
progression ultimately leading to the death of the patient. Although substantial insight has been gained in the 
molecular pathology of many cancer types such as breast, lung, prostate and melanoma, still our knowledge 
of resistance mechanisms or more importantly its translation to the clinical scenario to combat the emergence 
of drug resistance is greatly needed. Findings from our laboratory have identified that many anti-cancer drugs 
stimulate transcriptional pathways in cancer cells that mediate the cytosolic stress, ER stress and genomic 
stress responses that may enable cancer cells to counteract the actions of the anti-cancer drugs. This project 
will examine the role of stress transcription factors such as Heat Shock Factor 1 (HSF1) and a number of its 
downstream targets and their role in anti-cancer drug resistance in breast, lung and melanoma cancer cells 
towards traditional chemotherapeutics as well as recently clinically relevant targeted therapeutics. This 
project will utilise molecular, cellular, pharmacological and biochemical approaches to determine the role of 
these molecules in both de novo and acquired drug resistance. It is expected that this project will contribute 
to identifying the role of stress responses in drug resistance mechanisms, provide novel biomarkers for 
predicting drug responsivity in differing cancer types and contribute to the training of the candidate in 
molecular, cellular, pharmacological and biochemical approaches in cancer research. 

16. Pre-clinical Analysis of Effects of Lamin A Overexpression on Mesenchymal Stem Cell
Differentiation into Myocytes
Supervisors: Professor Gustavo Duque
Project site: Western Health
Contact: Dr Ahmed Al Seadi - ahmed.mohan@unimelb.edu.au
Suitable for:  Honours, Masters or PhD

Project description: Falls and fractures are highly prevalent in the elderly. Around 20,000 hip 
fracture cases are reported in Australia every year, and nearly 25% of patients who sustain a hip 
fracture die within a year. Since a large number of fractures occur due to a fall, decrease in muscle 
size and strength with age (sarcopenia) seems to relate directly with the incidence of fall-related 
fractures. Both muscle cells (myocytes) and bone forming cells (osteoblasts) arise from the same 
precursor (mesenchymal stem cell; MSC), which makes this link biologically significant. MSCs are 
known to have an altered protein expression profile with age. Lamin A is a nuclear lamina protein 
associated with translocation of key translational factors affecting the bone formation pathways in 
MSCs. Lamin A expression is known to decrease with age in MSCs. This leads to the possibility of 
its role in muscle ageing too. We hypothesize that overexpression of Lamin A in MSCs could reverse 
age-associated decrease in muscle cells. 
We will use both in vitro and in vivo approaches in appropriate models to meet our goals. Students 
will be involved in in vitro studies involving MSC over-expression of Lamin A, differentiation of 
transformed MSCs into myocytes/osteoblasts/adipocytes, as well as in vivo tracking of injected 
MSCs in mice; bone histomorphometry and microCT analysis of mice/rat bones. 

17. Identification and Characterisation of Molecular Mediators of Cancer Metastasis
Supervisors: Associate Professor John T Price
Project site: Western Health
Contact: Associate Professor John T Price – john.price@unimelb.edu.au
Suitable for:  Honours, Masters or PhD

Project description: Cancer accounts for 1/3 of all Australian deaths and is a major social and 
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economic burden. The prime feature of treatment failure as well as the cause of majority of death in 
cancer patients is due to the spread of the cancer to other sites within the body, a process termed 
metastasis. Major sites of metastasis include bone, brain, lungs, kidney and liver and although 
metastasis is a major clinical problem, still much is to be learned regarding the molecular drivers of 
metastasis and the translation of this knowledge to the generation of effective anti-metastatic cancer 
therapeutics. To address this, we have used a number of isogenic cancer cell lines with differing 
levels of metastatic potential and using gene expression analysis we have identified a number of 
putative molecular mediators of metastasis and therefore potential therapeutic targets of metastasis. 
This project will utilise a wide-array of molecular, cellular, and biochemical approaches as well as 
the use of in vivo metastatic models, to examine the role of these molecules in important cell 
biological features of the metastatic cancer cell such as seeding, survival, proliferation, migration, 
invasion and intracellular signalling pathways. Moreover, this project will also seek to identify and 
test inhibitory compounds towards these putative ‘drivers of metastasis’ to provide the basis for the 
development of novel anti-metastatic therapeutics. It is expected that this project will contribute to 
the identification of novel drivers of metastasis as well as leading to the isolation of new anti-
metastatic therapeutics. It will also provide the successful candidate with intensive training in the 
areas of cancer cell biology, molecular biology, cell signalling, protein biochemistry and experimental in 
vivo metastatic cancer models. 

 
18. Pre-Clinical Studies Identifying Novel Molecular Regulators of Skeletal Muscle Growth and
Atrophy

 

Supervisors: Associate Professor Alan Hayes
Project site: Western Health
Contact: Associate Professor Alan Hayes – hayes@unimelb.edu.au
Suitable for:  Honours, Masters or PhD

Project description: Skeletal muscle play a fundamental role in the generation of movement and the 
regulation of whole body metabolism. Muscle mass is lost with prolonged periods of disuse due to injury 
or immobilisation, with diseases such as diabetes, heart disease, cancer, and with ageing. Muscle 
mass decline can severely impair the ability to perform activities of daily living leading to a further 
reduction of physical activity and a vicious cycle of inactivity, muscle loss and inactivity-related disease. 
Thus, strategies aimed at preventing muscle loss and/or promoting muscle growth are essential to 
limiting disability and preventing disease. Consequently, a thorough understanding of the molecular 
mechanisms that regulate skeletal muscle mass is crucial to the development of effective exercise 
programs and potential pharmacological interventions aimed at preventing muscle atrophy/wasting 
and/or promoting skeletal muscle growth. 
The aim of this project is to use rodent and cell-based models to examine the potential for specific 
growth factors, signalling molecules, metabolic enzymes and/or transcription factors to stimulate 
muscle growth or promote muscle atrophy. Genetic gain-of-function (overexpression) and loss-of-
function (knockdown) studies will be used, as well as various models of altered physical activity 
(e.g. immobilisation, denervation, mechanical overload) and altered nutrient intake (e.g. food 
deprivation, protein supplementation). Mechanistic insights into changes in muscle mass will be obtained 
using molecular analyses that include measures of changes in rates of protein synthesis and protein 
degradation, the phosphorylation of critical signalling proteins and transcription factors, and gene 
expression, and the use of DNA-based reporter constructs. Morphological and functional changes 
will also be examined. This project will include the use of animal surgery, recombinant DNA 
purification and protein purification, the transfection of muscles in vivo and in cultured cells, Western 
blotting, immunohistochemistry, microscopy and enzyme activity assays. We aim to report the findings 
of this project in high impact peer-reviewed scientific journals. 

19. Pathology begins in the cells: Studying Lipotoxic Stress Generated from Adipocytes in Bone and
Muscle Cell Cultures
Supervisors: Associate Professor Damian Myers, Professor John Hamilton, Associate Professor Andrew
Cooke, Dr Ahmed Al Saedi
Project site: Western Health
Contact: Associate Professor Damian Myers – damianem@unimelb.edu.au
Suitable for:  Honours, Masters or PhD
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Project description: Osteopenia, osteoporosis and sarcopenia affect the lives of more than 2 million 
people in Australia and numbers are increasing exponentially due to increased life expectancy. Ageing is the 
strongest predictor of sarcopenia which is directly correlated with increased falls and bone fractures. The link 
between muscle health and the quality and strength of bone is underpinned by cell-cell interactions that 
regulate both cortical and trabecular bone turnover. The association between ageing and 
sarcopenia/osteopenia can be studied through temporal studies of appropriate animal models by recovery of 
bones for live-cell imaging of the cortical and trabecular bone. Also, gene modified animals with altered 
musculoskeletal outcomes can be used to study the onset of muscle and bone changes and for the study of 
factors that regulate progression of muscle-wasting and bone loss and interactions between muscle and 
bone. We need to understand how these processes in muscle and bone are linked so we can design and 
test appropriate interventions. This study focuses on mechanisms of disease that occur with ageing including 
osteoporosis, sarcopenia and osteopenia. Such pre-clinical models can be used for developing appropriate 
therapeutic interventions.   
Hypothesis: There is a link between muscle loss and bone health and the metabolic dysregulation of lipids. 
Lipid accumulation in bone/muscle may lead to muscle wasting and bone loss. In this study, combined 
functional and structural imaging will be used in temporal studies to investigate onset and progression of 
lipotoxicity in muscle and bone. 
Aim: To investigate cell-tissue interactions in pre-clinical models of bone and muscle disease. Biochemical 
and gene expression studies will be used in parallel with live-cell imaging to investigate cellular interactions 
in each of muscle and bone. 

20. Novel Models of Care for Chronic Liver Disease and Hepatocellular Carcinoma
Supervisor: Associate Professor Alan Moss and Dr Zina Valaydon
Project site: Western Health
Contact: Associate Professor Alan Moss- alan.moss@unimelb.edu.au
Suitable for: Honours, Masters or PhD

The Western Health department of Hepatology is dynamic and expanding, and it offers an excellent training 
and research opportunity for postgraduate students with an interest in liver disease. Our catchment area is 
large, and we have one of the largest patient populations with complex liver disease in the state. Our patient 
population is also unique from a demographic and socio-economic perspective, which enables excellent 
epidemiological research. 
We offer high level training in various aspects of hepatology including viral hepatitis, fatty liver disease, 
cirrhosis, and hepatocellular carcinoma. We have close collaborations with large research centres including 
the Walter and Eliza Hall Institute, The Peter Doherty Institute and Melbourne University, which is an excellent 
opportunity for postgraduate students to develop their research network. We have several research projects 
in the areas of hepatocellular carcinoma, Hepatitis B, fatty liver disease and novel models of care for the 
management of chronic liver disease that would suit postgraduate students wishing to undertake a higher 
degree. 

21. Novel Approaches in Therapeutic Endoscopy
Supervisor: Associate Professor Alan Moss
Project site: Western Health
Contact: Associate Professor Alan Moss - alan.moss@unimelb.edu.au
Suitable for: Masters or PhD

Project description: The Western Health Department of Endoscopic 
Services provides a wide range of advanced gastrointestinal 
endoscopy services. The scope of minimally invasive therapeutic 
endoscopy is increasingly expanding in the modern era. Our research 
interests include advanced endoscopic resection techniques for large or 
complex colorectal polyps, novel approaches to an important and 
relatively newly described entity of flat colonic polyps known as sessile 
serrated adenoma (SSA) and endoscopic interventions in the setting of 
anti-platelet and anti-coagulant medications. Multi-centre randomised 
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controlled trials are currently being initiated. This is the perfect time for a motivated post-graduate 
research student with an interest in clinical gastroenterology or endoscopy, to undertake a higher 
degree in a well- supported clinical research setting. 

22. Osteosarcopenia in Community-Dwelling Older Adults Attending the Falls and Fracture Clinic 
Supervisors: Professor Gustavo Duque and Myrla Sales
Project site: Western Health
Contact:  Myra Sales - myrla.reissales@unimelb.edu.au
Suitable for:  Honours, Masters or PhD

Project description: The Falls and Fracture Clinic was developed to provide a comprehensive assessment 
for older adults with a risk or history of falls and fractures. As part of this clinic, older adults undertake 
assessments for their bone mineral density, body composition, function, nutrition and medical history to 
determine their risk of falls and fractures. With sarcopenia (the loss of muscle mass, strength and function) 
and osteoporosis being highly prevalent in this population, this project will aim to assess and increase 
knowledge of osteosarcopenia in older adults. 

23. Balance Gym for Falls Prevention in Older Persons
Supervisors: Professor Gustavo Duque and Myrla Sales
Project site: Western Health
Contact:  Myra Sales - myrla.reissales@unimelb.edu.au
Suitable for:  Honours, Masters or PhD

Project description: The Gait and Balance Gym provides a community program for falls and fracture 
prevention in older adults through traditional and novel methods. This includes the use of exercise and virtual-
reality balance training to improve balance and function. With regards to the virtual reality system available, 
the Balance Rehabilitation Unit (BRU) involves the use of a force platform and virtual reality goggles 
containing a head tracker to accurately assess and treat balance disorders. In this project the effect of the 
Gait and Balance Gym programs on falls will be investigated. 

24. Characteristics of Musculoskeletal Phenotype in Obese Mice Treated with a GLP-2 Analogue,
Teduglutid
Supervisors: Dr Rachel McQuade and Dr Ahmed AlSeadi
Project Site: Western Health
Contact: Dr Rachel McQuade - rachel.mcquade@unimelb.edu.au
Suitable for: Honours, Masters and PhD

Project description: Leaky gut is known to play a role in the onset and worsening of several pathological 
conditions. A major consequence of leaky gut is the entry of endotoxins into the peripheral circulation. These 
endotoxins can initiate or contribute to systemic inflammation, and are specifically associated with liver 
damage, as venous drainage of the gut goes directly to the liver. 
It has been suggested that alterations in gut permeability in obese mice may be modulated through 
mechanisms involving the gut hormone glucagon-like peptide-2 (GLP-2). In genetically obese mice, 
treatment with GLP-2 reduced gut leakiness and improved inflammatory phenotype (2). GLP-2 and GLP-1 
have also been implicated in the gut-bone and gut-muscle axis and are known to play a role in nutrient driven 
bone remodeling and amelioration of skeletal muscle atrophy. 
Teduglutide (Revestive) is a GLP-2 analogue that binds to receptors on intestinal enteroendocrine cells and 
enteric neurons, and is currently approved for use in the USA, Europe, and Australia for the treatment of 
short bowel syndrome. However, the effects of Teduglutide on the gut-bone and gut-muscle axis in obesity 
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is yet to be explored. In this project we aim to investigate the bone and muscle phenotype in obese mice 
treated with teduglutide, using a variety of different techniques including histomorphometry, Micro Ct and 3-
point bending. 

25. Using Marrow Adipose Tissue to Diagnose Osteoporosis and Predict Fragility Fractures
Supervisors: Professor Gustavo Duque
Project site: Western Health
Contact: Professor Gustavo Duque - gustavo.duque@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Yearly 144,000 osteoporotic Australians fracture, 
that costs circa $4 billion. If fracture (Fx) risk is identified early, most Fx 
are preventable. Osteoporosis (OP) diagnosis and Fx risk estimation 
mostly relies on bone mineral density (BMD). However, up to 82% of 
people with Fx are not osteoporotic according to their BMD (T-scores> 
−2.5). Hence, they are not classified at risk of Fx and treated. Also, BMD 
improvement due to OP treatment does not explain >75% of reductions 
in Fx risk. Therefore, sensitive, specific and non-invasive methods for 
predicting Fx are mandatory.  
In aged and osteoporotic bone, high levels of marrow adipose tissue (MAT) is a common observed feature. 
There is strong evidence that MAT expansion drives bone and red marrow atrophy by inducing a lipotoxic 
milieu that affects tissues in its vicinity, which is associated with altered matrix synthesis, abnormal 
mineralization, and reduced bone formation and mechanical resistance. MAT is inversely correlated with 
bone and unlike BMD can provide indirect information on other aspects of bone structure/strength, e.g., 
osteoblast health, collagen crosslinks and bone formation; and hence can act as a predictor of Fx.  
Therefore, through two related studies we will: 1. Validate prediction of Fx risk using MAT and test its higher 
predictive value compared to BMD; 2. Identify the best imaging technologies that non-invasively, accurately 
and affordably quantify bone, red marrow and MAT volume. 

26. The NONA Registry
Supervisors: Associate Professor Joanne Said
Project site: Western Health 
Contact: Associate Professor Joanne Said - jsaid@unimelb.edu.au
Suitable for: Honours, Masters and PhD

Project Description: The NONA registry is being developed to improve the care for women (and their 
babies) who experience the most complex pregnancies. These women are generally managed at one of the 
five Maternal Fetal Medicine (MFM) Units in Victoria (Royal Women’s Hospital, Mercy Hospital for Women, 
Monash Medical Centre, Joan Kirner Women’s & Children’s and Northern 
Hospital). The registry will identify key quality metrics to improve outcomes 
for women with multiple pregnancies as well as pregnancies complicated by 
fetal growth restriction or congenital anomalies. The registry is being 
developed with the support of Monash Registries – Australia’s leading 
registry infrastructure. The registry will link to the statewide Gen V initiative 
led by MCRI to provide long term outcomes for children, ultimately improving 
the standard of care provided for women with the most complex 
pregnancies.  
Honours students will assist with registry development, data collection, 
analysis and reporting on defined quality metrics for the first year of the 
NONA registry. Specifically, students will report on the incidence of selected 
conditions across the state, including patterns of geographic variation; the 
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management of these conditions including adherence to guidelines and variations in local practice and 
guidelines across sites; newborn outcomes amongst the subset of participants who birth by 31st July 2021.   
The registry is overseen by the NONA steering committee comprising MFM subspecialists from the major 
maternity hospitals in Victoria and leading academics with experience in paediatrics, women’s health and 
registry science.  As the NONA registry is being developed as a long-term registry, opportunities will exist to 
continue work with the registry for future PhD students. This is an exciting opportunity for a student to be 
involved in the development of a registry which will be a lasting legacy designed to improve maternal and 
child health for future generations. 

27. Targeting the Extracellular Matrix Remodelling to Improve Skeletal Muscle Function
Supervisors: Dr Nicole Stupka, Professor Alan Hayes, and Professor Gustavo Duque
Location: Western Health
Contact: Dr Nicole Stupka - nicole.stupka@unimelb.edu.au
Suitable for: Honours, Masters and PhD

Project description: The connective tissue (extracellular matrix; ECM) that surrounds muscle fibres and 
their progenitor cells (satellite cells) is more than a scaffold which provides structural support. It is a dynamic 
tissue that sends signals which regulate skeletal muscle adaptation in response to pathological or 
physiological stress. For optimal skeletal muscle health, connective tissue synthesis and the remodelling of 
its constituent components needs to be carefully regulated. Fibrosis, the aberrant accumulation and 
remodelling of ECM proteins, is a hallmark of muscle degeneration and pathology. There is a need for 
therapeutic interventions which effectively target fibrosis in skeletal muscle. 
Versican is an important transitional matrix protein implicated not only in skeletal muscle development 
(including the proliferation and differentiation of skeletal muscle stem cells), but also inflammation and 
fibrosis. Versican is remodelled by extracellular matrix proteases known as ADAMTS versicanases.  
Duchenne muscular dystrophy (DMD) is a fatal X-linked genetic disease characterised by excess and chronic 
muscle damage, inflammation, inadequate regeneration and fibrosis which all together lead to muscle 
weakness and wasting. Versican synthesis and remodelling is dysregulated in skeletal muscle from patients 
with DMD and in mdx mice (the murine model of DMD). Findings from our group have shown that targeting 
versican synthesis and/or remodelling improves the function of dystrophic muscles. 
The functional relevance of versican synthesis and remodelling in skeletal muscle adaption to physiological 
and pathological stress is not well described and the downstream cellular signalling pathways mediated by 
versican synthesis remodelling and remodelling are also not well understood. Therefore, the aims of this 
project are: 

1. To characterise versican remodelling in skeletal muscle in response to physiological and pathological
stress.

2. To use the C2C12 myoblast cell line to test how the pharmacological regulation of versican and
ADAMTS versicanses affects myoblast proliferation and differentiation into multinucleated muscle
fibres, cellular processes important for muscle regeneration.

Techniques used include mouse models, cell culture, real-time PCR, immunoblotting for gene and protein 
expression, immunohistochemistry and histology, cell viability, proliferation and differentiation assays. 

28. Protecting Against Cachexia During Anti-Acute Myeloid Leukemia Chemotherapy Treatment
Supervisors: Dr Emma Rybalka
Project Site: Western Health
Contact: Dr Emma Rybalka - emma.rybalka@unimelb.edu.au
Suitable for: Honours, Masters and PhD

Project Description: Cachexia is a complex multi-factorial body wasting syndrome involving skeletal 
muscles that affects people who are in the late stages of serious diseases like cancer. Cachexia dramatically 
reduces cancer survivability and because of this, it has recently become a Cancer Grand Challenge focus. 
Traditionally associated with tumour signals, cachexia has more recently been linked to anti-cancer 
chemotherapy treatment. Yet unlike in other drug-induced myopathies where medication cessation is an 
antidote for muscle recovery, chemotherapy causes muscle-specific sequalae that can persist, intensify or 
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recover then relapse. Thus, even in cancer survivors, quality of life is severely impacted and the risk of 
secondary chronic diseases is increased. With more people surviving cancer than ever before, it is imperative 
to understand mechanisms surrounding the impact that chemotherapy has on the muscular system. This is 
particularly true for acute leukemias. Acute myeloid leukemia (AML) is a haematological malignancy with 
poor survival odds, particularly in the older (>65 years) population in whom it is most prevalent. The 
chemotherapy used to treat it is gruelling yet the preservation of both body and lean (i.e. muscle) mass is 
imperative to offset the mortality risk associated with combative induction and consolidation chemotherapy 
regimens and curative haematopoietic stem cell transplantation. Using established mouse models of AML 
chemotherapy cachexia developed by our lab, this research program will investigate the mechanisms that 
drive chemotherapy cachexia and evaluate therapeutic interventions to combat it. 

29. Preclinical Testing of Novel Drugs for the Treatment of Duchenne Muscular Dystrophy
Supervisors: Dr Emma Rybalka and Associate Professor Alan Hayes
Project Site: Western Centre for Health, Research & Education, Sunshine Hospital
Contact: Dr Emma Rybalka - emma.rybalka@unimelb.edu.au
Suitable for: Honours, Masters and PhD

Project description: Duchenne Muscular Dystrophy (DMD) is a rare and devastating degenerative 
neuromuscular disease that is currently incurable, poorly treated and in all cases fatal. Afflicted boys are 
wheelchair bound by their early teens and die of cardiorespiratory insufficiency thereafter. While often seen 
as a structural causation, we have importantly established that mitochondrial dysfunction and oxidative stress 
are key features of the myopathy, and that supporting cellular metabolism and/or improving the muscles 
ability to deal with intracellular stress can ameliorate disease progression. This project aims to undertake the 
necessary preclinical research in a mouse model of DMD required to translate novel drugs into clinical trials. 

The project aims to establish acute toxicity data if required and identify short- and long-term efficacy in 
attenuating the natural history of DMD progression in a small animal model. The project will first evaluate 
whole animal body composition, strength and metabolism. Animal handling and dissection skills will be 
acquired as isolated skeletal muscle quality, function, histology, morphometry and mitochondrial metabolism 
will be examined, followed by identification of the mechanisms of action by which the drug affords its 
therapeutic efficacy. The project can also involve culturing of human DMD muscle cells to explore 
mechanisms of action. Western blotting, immunohistochemistry, microscopy and enzyme activity assays will 
also be performed. 

30. Bone-Muscle Interaction, Implications for Sarcopenia and Osteoporosis
Supervisors: Associate Professor Itamar Levinger and Professor Gustavo Duque
Project site: Western Health
Contact: Associate Professor Itamar Levinger - itamar.levinger@unimelb.edu.au
Suitable for: Masters or PhD

Project description: Osteosarcopenia, low bone and muscle mass and strength, is associated with reduced 
physical function, increased risk of falls and fractures, and loss of independence and premature mortality. 
The skeleton (bone) and skeletal muscle are closely linked anatomically, chemically and metabolically, and 
function in an endocrine and paracrine nature. The exact mechanisms involved in bone-muscle cross-talk 
remain partially explored.  
This project will explore different pathways by which bone and muscle communicate (directly and indirectly) 
and uncover whether targeting such pathways can be used to develop novel interventions to prevent or treat 
sarcopenia and osteoporosis. The project will include basic and pre-clinical studies as well as, potentially, 
wide range of clinical interventions including pharmacological interventions and exercise and nutritional 
interventions for older adults with sarcopenia and osteoporosis. The supervisory team has a vast experience 
in the research area with publications in the top journal in the field of research. 

31. Gut-To Make Healthy Muscles
Supervisors: Dr Cara Timpani and Dr Emma Rybalka
Project Site: Western Centre for Health, Research & Education, Sunshine Hospital
Contact: Dr Cara Timpani - cara.timpani@unimelb.edu.au
Suitable for: Honours, Masters and PhD
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Project description: Skeletal muscle is essential for healthy living and to resisting chronic diseases. The 
loss of skeletal muscle function and/or mass underlies many diseases and drives pathology progression and 
severity. Ultimately, skeletal muscle demise impacts quality, and quantity, of life. Other than exercise, which 
is not always feasible, there is no effective treatment to mitigate skeletal muscle dysfunction and wasting. 
Emerging evidence suggests that the gut microbiota, the symbiotic ecosystem of microbial cells, play a critical 
role in maintaining muscle function and mass. Dysbiosis, the perturbation of microbiota composition, 
negatively affects skeletal muscle function, mass and strength but can be attenuated through recovery of the 
microbial pool. This indicates the existence of the gut-muscle axis and highlights that the gut microbiota is 
an important avenue to investigate as an intervention against skeletal muscle dysfunction and wasting. In 
general, the gut-muscle axis is poorly understood and is significantly under-researched in diseases with 
muscle deficiencies. Thus, this project aims to provide novel insight into the gut-muscle axis and define the 
microbiota profiles of different myopathies (i.e., Duchenne Muscular Dystrophy, sarcopenia) and conditions 
(i.e., obesity, diabetes, cancer) in which skeletal muscle dysfunction and wasting drives disease progression 
and severity. Moreover, this project aims to establish whether skeletal muscle demise can impact the 
microbiota status. Defining and characterising the gut-muscle axis will enable identification of potential 
therapeutic targets for muscle dysfunction and wasting.    

32. Effect of HMB and Vitamin D Supplementation on OsteosarcoPenia In OldeR PErsons (EMPIRE)
Supervisors: Professor Gustavo Duque and Dr Ben Kirk
Project site: Western Health
Contact: Dr Ben Kirk - ben.kirk@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Unfortunately, advancing age may comprise musculoskeletal health, with osteoporosis 
(low bone mass) and sarcopenia (low muscle mass and function) two chronic diseases, which together form 
a geriatric syndrome, coined osteosarcopenia. This syndrome predisposes an older person to increased risk 
of falls and fractures, compared to either disease alone, and induces alarming health care costs. As a result, 
suitable therapeutic strategies, which have dual effects on muscle and bone, are warranted. A protein 
metabolite, beta-hydroxy-beta-methylbutyrate (HMB), shows promising results in curbing sarcopenia, by 
upregulating muscle protein synthesis and downregulating protein breakdown rates. As many osteoporotic 
patients are also vitamin D deficient, supplementing with this nutrient may increase, or at least preserve, 
bone density too. Taken together, vitamin D and HMB may offer a suitable treatment strategy for 
osteosarcopenia. However, no study to date, has investigated the effects of Vitamin D + HMB in 
osteosarcopenic patients, leaving a knowledge gap, which has the potential to not only improve the quality 
of life of older persons, but reduce socioeconomic costs in Australia, and worldwide.   
Therefore, the purpose of this randomised, double-blind, placebo-controlled trial is to examine the effects 
HMB combined with vitamin D3 on appendicular lean mass, muscle strength and functional capacity, as well 
as bone turnover and microarchitecture in older adults (≥65 years) with osteosarcopenia.  

33. Adipocytes as Weapons of Bone Destruction: The Bone as a War Zone
Supervisors:  Professor Gustavo Duque and Dr Ahmed Al Saedi
Project site: Western Health
Contact: Professor Gustavo Duque - gustavo.duque@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Osteoporosis in older persons is the consequence of predominant differentiation of 
mesenchymal stem cells (MSC) into fat at the expense of osteoblastogenesis and bone formation. We have 
obtained strong evidence that increasing marrow fat is toxic to bone cells and creates an unfriendly bone 
marrow milieu. However, the mechanisms explaining this lipotoxic effect remain to be elucidated. In addition, 
the specific biological and metabolic characteristics of marrow fat remain unknown. These projects are aimed 
to characterise marrow adipocytes, determine their differences versus other types of fat, elucidate the 
mechanisms of lipotoxicity in bone, and develop new therapies to protect bone cells from lipotoxicity. 
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34. Inflammation-induced Osteosarcopenia: Mechanisms and Novel Treatments
Supervisors: Associate Professor Kulmira Nurgali
Project site: Western Health
Contact: Associate Professor Kulmira Nurgali - kulmira.nurgali@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Inflammatory bowel disease (IBD), comprising two main pathologies ulcerative colitis 
and Crohn's disease, affects >85,000 Australians. Almost 50% of patients with IBD are affected by 
osteoporosis or osteopenia and with risk of bone fracture 40% higher than the general population.  Many 
young Crohn’s disease patients have osteoporosis and 60% of CD patients have sarcopenia when they 
should be at the peak bone and muscle strength.  To date, no therapy has been proven to be efficacious in 
IBD-related osteoporosis/sarcopenia. 
Gut-derived serotonin (GDS) regulates osteoblast proliferation and bone formation.  Serotonin increases a 
cytokine, osteoprotegerin, which inhibits osteoclasts and thereby reduces bone turnover. Inhibition of 
tryptophan hydroxylase-1 (Tph-1), the initial enzyme in GDS biosynthesis stimulates bone formation in 
mouse model of ovariectomy-induced bone loss. However, the exact role of GDS on bone metabolism is not 
fully understood and needs further investigations. Other products of tryptophan metabolism are kynurenine 
(KYN) and its derivatives. This pathway metabolizes 95% of the dietary tryptophan, starting with the activation 
of indoleamine-2,3-dioxigenase-1 (IDO-1) converting tryptophan into KYN, which is then converted into 
picolinic acid. However, inflammation-induced changes in this pathway and its role in IBD-associated 
osteosarcopenia have not been elucidated. Studies on the mechanisms, prevention and treatment of IBD-
related osteoporosis/sarcopenia are scarce mainly due to the lack of animal models.  We have an excellent 
mouse model of spontaneous chronic colitis associated with high level of GDS, fragile bones, low muscle 
mass and, therefore, are an excellent model to study mechanisms of IBD-related osteosarcopenia.  
The main aims of this study are: 
1) To determine progression of changes in GDS and KYN pathways and their role in mechanisms underlying
osteosarcopenia associated with chronic intestinal inflammation.
2) To evaluate therapeutic potential of MSC therapy and bone anabolic agent (picolinic acid) on the
musculoskeletal phenotype.

35. Associations Between Sarcopenia, Intramuscular Fat, Mental/Physical Function and Brain
Atrophy: An Imaging and Machine Learning Approach
Supervisors: Professor Gustavo Duque
Project site: Western Health
Contact: Professor Gustavo Duque - gustavo.duque@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Through a collaboration between AIMSS and our co-investigators in Norway we will 
quantify the volume of muscles of interest and the volume of intra/inter-muscular adipose tissue (IMAT) on 
MRI images of older adults. The research question is whether brain atrophy can lead muscle atrophy, or 
weakness, inactivity and loss of brain stimulation due to sarcopenia can cause cognition and brain volume 
decline? Muscle and IMAT volumes will be used as predictors of physical and nervous functions. Also, muscle 
and IMAT volumes will be correlated with the general and compartmental brain volumes to re-test the 
hypothesis that muscle decline and IMAT expansion is associated with brain atrophy and adverse events 
such as falls, cognitive decline and frailty. 

36. Investigating the Anabolic Effect Drugs (Picolinic Acid) on Osteocytes in Vitro
Supervisors: Professor Gustavo Duque and Dr Ahmed Al Saedi
Project site:  Western Health
Contact: Dr Ahmed Al Saedi - ahmed.mohan@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Wnt signalling proteins are small secreted proteins that are active in embryonic 
development, and tissue homeostasis. Wnt proteins bind to receptors on the cell surface, initiating a signalling 
cascade that leads to β-catenin activation of gene transcription. Our team has reported that Picolinic acid 
(PIC), an end product of the tryptophan degradation pathway, has an osteogenic effect on human 
mesenchymal stem cells (hMSCs). However, Osteocytes, >90% of the cells in bone, lie embedded within the 
mineralized matrix and coordinate osteoclast and osteoblast activity on bone surfaces. In addition, osteocytes 
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as central target cells of the anabolic actions of canonical Wnt/β-catenin signalling in bone by mechanisms 
are still unclear. This project is aiming to explore the effect of PIC on human osteocytes in vitro. 

37. Your Muscles Matter – The Sarcopenia Study
Supervisors: Associate Professor Alan Hayes and Dr David Scott
Project site: Western Health
Contact: Associate Professor Alan Hayes - hayes.a@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Sarcopenia is associated with age-related loss of 
muscle mass and strength that can lead to reduced mobility, falls, 
fractures, loss of independence, and can become life threatening if 
undiagnosed and untreated. Sarcopenia is now formally recognised as 
a disease, which will increase awareness, diagnosis, and interest in 
treatments. Early diagnosis is important as increasing evidence 
demonstrates therapeutic interventions, particularly resistance training, 
can improve health and quality of life outcomes for those with or at risk 
of sarcopenia. 
This project is in collaboration with Uniting AgeWell and will involve clients enrolled in exercise programs at 
their Allied Health and Therapy Centres at Forest Hill, Oakleigh, Noble Park, and Hawthorn. Research 
participants will include clients who live at home or in residential care. Body composition, physical function 
and quality of life assessments will occur at study commencement, and at six months and twelve months 
following an exercise intervention to assess muscle mass, strength and functional capability to assess 
sarcopenia prevalence and risk.  

38. Improving Outcomes for People with Hip or Knee Osteoarthritis
Supervisors: Professor Kim Bennell, Professor Rana Hinman and Prof Gustavo Duque
Project site: AIMSS and Centre for Health, Exercise and Sports Medicine (University of Melbourne,
Parkville)
Contact: Professor Kim Bennell - k.bennell@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: We are seeking talented people to undertake a full time Masters or PhD program. 
Candidates from a range of clinical and non-clinical backgrounds will be considered. The research 
would be undertaken as collaboration between AIMSS and the Centre for Health, Exercise and 
Sports Medicine (CHESM) in the Faculty of Medicine, Dentistry and Health Sciences (located in 
Parkville). Our multi-disciplinary team at CHESM includes people with backgrounds in physiotherapy, 
podiatry, biomechanics, engineering and exercise science.  

39. Repurposed fumarate compounds targeted at Nrf2 to treat Duchenne Muscular Dystrophy
Supervisors: Dr Emma Rybalka and Dr Cara Timpani
Project site: Western Health
Contact: Dr. Emma Rybalka - emma.rybalka@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Duchenne Muscular Dystrophy (DMD) is a devastating degenerative neuromuscular 
disease that is currently incurable, poorly treated and in all cases fatal. While the pathophysiology of DMD is 
complex, we and others have established that mitochondrial dysfunction and oxidative stress are key features 
of the disease. More specifically, dysfunctional mitochondria generate toxic levels of reactive oxygen species, 
and as such, there is considerable potential for mitochondrial and anti-oxidative medicines to be useful 
therapies for DMD. Translating a novel drug from “benchtop to bedside” is arduous and expensive – on 
average it takes 15 years and US$2.6 billion to translate a new medicine to patients. However, drug 
repurposing (the investigation of already approved drugs to determine their safety and efficacy for treating a 
different condition) means they can be ready for clinical trials relatively quickly, expediting their review by 
regulatory bodies, and if approved, their integration into healthcare. In this project, we aim to determine 
whether fumarate compounds (dimethyl fumarate, monomethyl fumarate, diroximel fumarate) already used 
for the clinical treatment of other disease have the potential to be re-purposed for DMD. The project will 
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primarily use mouse models of DMD to pre-clinically evaluate skeletal and cardiac muscle quality, function, 
histology, morphometry and mitochondrial metabolism – especially using clinically compatible measures 
such as motor and strength function testing, plethysmography and echocardiography. 

40. Time course of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine-induced damage in the gut
Supervisors: Dr Shanti Diwakarla and Dr Rachel McQuade
Project site: Western Health 
Contact: Dr Shanti Diwakarla - lakshmi.diwakarla@unimelb.edu.au
Suitable for: Honours

Project description: In addition to the characteristic motor symptoms associated with Parkinson’s disease 
(PD), patients with PD often suffer from non-motor symptoms related to gastrointestinal (GI) dysfunction, 
such as constipation. In both humans and animals, exposure to 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine 
(MPTP) causes Parkinson’s-like symptoms. Once metabolized, MPTP primarily affects the dopaminergic 
neurons in the substantia nigra pars compacta by interfering with complex I of the electron transport chain, 
a component of mitochondrial metabolism. In animal studies, MPTP has been shown to induce GI functional 
and structural changes, however, little is known about the timing and onset of events. The aim of this project 
is to assess the differential changes that occur in the gut following MPTP exposure. Gut tissue that has been 
collected from mice treated with MPTP at various time points after injection will be processed and undergo 
immunohistochemical and histological staining to assess changes at the tissue and cellular level. Enteric 
neuropathy, changes to the expression profile of proteins involved in intestinal permeability, and the structural 
integrity of gut tissue isolated from the ileum and colon will be assessed. In addition, the accumulation of 
alpha-synuclein, a hallmark of the disease, will be quantified. This project will thoroughly investigate the 
changes that occur in the gut in the MPTP animal model of PD and will provide insights on the timing of 
events that can be correlated with changes in the brain. 

41. Association between Serum Levels of Vitamin D and the Risk of Post-Stroke
Supervisors: Professor Gustavo Duque and Associate Professor Tissa Wijeratne
Project site: Western Health
Contact: Associate Professor Tissa Wijeratne - twi@unimelb.edu.au
Suitable for: Masters or PhD

Project description: While low levels of serum vitamin D are 
common in patients with cognitive impairment and stroke, 
there has been little investigation on the associations between 
levels of vitamin D and post-stroke cognitive impairment. The 
aim of this study is to determine the relationship between 
vitamin D and post-stroke cognitive impairment. We 
hypothesize that low levels of vitamin D on admission would be 
significantly associated with lower cognitive functioning in post 
stroke subjects. A consecutive series of 100 first acute 
ischemic stroke patients (Mild stroke, NIHSS less than 5, no 

known cognitive impairment prior to the index stroke) will be recruited and followed up for one month. 
Serum levels of vitamin D will be measured within 24 hours of admission. All demographic 
characteristics (age, gender, marital status, economic status), level of stroke severity (National Institute 
of Stroke Severity Scale), stroke outcomes (modified Rankin score and Barthel Index), and cognitive 
functioning (MOCA) will be collected. In addition, 100 healthy subjects will be recruited as controls, 
with measurement of serum vitamin D levels taken and non-stroke related assessments administered 
(i.e., MOCA) for comparison. 

42. Stroke Biomarker Study; Role of Infections and Ischemic Stroke
Supervisors: Associate Professor Tissa Wijeratne
Project site: Western Health

NEUROLOGICAL DISEASES 
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Contact: Associate Professor Tissa Wijeratne - twi@unimelb.edu.au 
Suitable for: Masters or PhD 

Project description: A blood biomarker of stroke can be any quantifiable entity that reflects the 
manifestation of a stroke related process. Most of the known biomarkers have very little practical 
value in stroke. The most useful application of stroke biomarkers is in areas where information from 
traditional clinical sources is limited. 
The potential use of rapidly measurable blood biomarkers to determine the cause of stroke admission 
would help to identify patients who need specific preventative measures such as oral anticoagulation, 
and thus, facilitate better and precise secondary prevention with improved patient outcome. 
Of particular interest is the fact that the role of infection in stroke is complex and not completely 
understood. Therefore, this study is aimed at examining evidence of recent acute systemic infection 
of any type as a stroke trigger, focusing on the relationship between acute infection with timing of 
acute stroke in adult stroke patients admitted to Sunshine Hospital, prospectively. 
100 patients with acute ischemic stroke will be recruited, whereby evidence of recent acute infections 
will be identified via collection of blood samples. Identification of the following organisms implicated in 
stroke pathogenesis will be of particular focus: 
Bacterial infections including Treponema pallidum, Mycobacterium tuberculosis, Chlamydia 
pneumonia, Helicobacter pylori, Prophyromonas gingivalis and other periodontal pathogens, and 
viral infections including HIV, CMV, Varicella zoster, Herpes simplex types 1 and 2, Parvovirus B 
19. Where consent is provided, spouse of patients will also be recruited into the study to identify
any evidence of the same infections. We anticipate that this study will provide further understanding
of the association between infections and stroke.

43. High Dose Vitamin D and Post-Stroke Outcomes: A Randomized Controlled Trial
Supervisors: Professor Gustavo Duque and Associate Professor Tissa Wijeratne
Project site: Western Health
Contact: Associate Professor Tissa Wijeratne - twi@unimelb.edu.au
Suitable for: Masters or PhD

Project description: Levels of serum 25-hydroxyvitamin D (25(OH)D) have been shown to serve 
as a predictor of cardiovascular disease risk, and an independent predictor of functional outcome 
post-acute ischemic stroke. While the prevalence of 25 
(OH)D deficiency is high in patients with acute ischemic 
stroke, provision of vitamin D supplementation as a 
therapeutic agent has not clearly been established in this 
patient population. The current study aims to investigate 
the effects of vitamin D supplementation on functional 
outcomes. It is hypothesized that high dose vitamin D 
supplementation could improve post-stroke outcomes in 
acute ischemic stroke patients with low 25 (OH)D levels. 
100 acute ischemic stroke patients with low 25 (OH)D 
levels will be recruited and be randomly assigned to one of 
two groups. One group will receive a loading dosing of 
50000 units of vitamin D followed by 1000 units daily for 
three months. The other group will receive 1000 units of vitamin D  daily, without a loading dose. 
Stroke outcomes (death, disability using modified Rankin Score, NIHSS) will be compared across the 
two groups. 

44. The Kynurenine Pathway of Tryptophan Degradation as a Therapeutic Target
Supervisors: Professor Gustavo Duque and Dr Ahmed Al Saedi
Project site: Western Health
Contact: Professor Gustavo Duque - gustavo.duque@unimelb.edu.au

PHARMACOLOGY 
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Suitable for: Honours, Masters or PhD 

Project description: Fractures due to osteoporosis have a serious impact on our older population. Reports 
of side effects with commonly prescribed osteoporosis drugs have led to the investigation of new and safer 
treatments with novel mechanisms of action. The kynurenine pathway of tryptophan degradation has shown 
promissory results as a new therapeutic approach to osteoporosis and possibly to sarcopenia. This project 
will focus on the identification of the mechanism of action of those end-products in bone and muscle and 
completion of preclinical validation of those compounds. 

45. Methamphetamine-Induced Depression: Mechanisms and Novel Treatments
Supervisors: Associate Professor Kulmira Nurgali
Project site: Western Health
Contact:  Associate Professor Kulmira Nurgali - kulmira.nurgali@unimelb.edu.au
Suitable for: Honours, Masters or PhD

Project description: Methamphetamine (METH) has become one of the most highly consumed narcotics, 
overtaking cocaine and heroin, with an estimated 35 million users globally. Long-term effects of METH use 
include anxiety, psychosis and depression leading to increased suicidal rates. Current anti-depressant 
treatments are ineffective in treating METH-induced depression and worsen symptoms following METH 
abstinence, therefore, a better understanding of the underlying mechanisms of METH-induced depression 
will lead to development of more effective treatments. 
METH-mediated release of dopamine and norepinephrine can activate dopaminergic and adrenergic 
receptors on the enteric nervous system innervating GI tract and controlling its functions. Activation of these 
receptors results in a significant decrease in bowel contractility, decrease in intestinal smooth muscle tone 
and alteration of the migratory motor complex. The cocaine and amphetamine regulated transcript (CART) 
receptor has been discovered in the stomach, small and large intestines. However, mechanisms of METH 
actions on the enteric neurons and intestinal muscle have not been investigated.  
Gut microbiota. Recent advances in research have described the importance of gut microbiota in many 
neuropsychiatric disorders. Current evidence suggests that multiple mechanisms, including immune, 
endocrine and neuronal pathways, may be involved in gut microbiota-to-brain signalling and that the brain 
can in turn alter microbial composition and behaviour via the enteric nervous system. Changes in the gut 
microbiota after METH use and the interplay between intestinal microbiota, immune response and 
neuropsychiatric manifestations associated with METH use have not been studied.  
Sympathetic and parasympathetic nervous systems play important role in the regulation of the immune 
system. The effects of METH on the activity of sympathetic and vagus nerves and their modulation of the 
spleen and intestinal immune responses have not been studied.    
This project aims to perform studies in animal models of METH use (acute/chronic/withdrawal) and human 
studies (blood samples from METH users and non-users) to investigate intestinal permeability, immune 
response, gut microbiota, changes in the nervous system.  

46. Novel Ways of Detecting and Managing Chronic Diseases (Chronic Kidney Disease/
Diabetes/Cardiovascular Disease) in Primary Care
Supervisors: Associate Prof Craig Nelson, Professor Edward Janus and Associate Professor Shane
Hamblin
Project site: Western Health
Contact: Associate Professor Craig Nelson - nelsoncl@unimelb.edu.au
Suitable for: Masters or PhD

Project description: Funding from the Victorian Department of Health Renal Health Clinical Network 
and Aboriginal Health has enabled Western Health to pilot a successful early detection program 
targeting patients at risk of developing kidney disease in the West of Melbourne. We now plan to extend 
this program to encompass Diabetes and Cardiovascular Disease with granted funds from the 
Macedon Ranges and North Western Melbourne Medicare Local. It is estimated 80% of primary 
care practices in Australia have Electronic Healthcare Records (EHR) that are compatible with the 
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eHealth tools to be developed. It is a powerful tool enabling monitoring of chronic disease risk, testing 
and management on large populations at the primary care level. Population Health data will be 
available on over 100,000 people for analysis and reporting. This would be an excellent experience 
in bridging the gap between primary care and hospitals and skills gained will include experience in 
population health and epidemiology. 

47. Associations between Health Literacy and Self-Efficacy in Older Adults with Sarcopenia
Supervisors: Dr. Alison Beauchamp and a team of supervisors at AIMSS
Project site: Multi-Centre across Melbourne
Contact: Dr. Alison Beauchamp - alison.beauchamp@unimelb.edu.au
Suitable for: Honour, Masters or PhD

Project description: Sarcopenia (low muscle mass, strength and function) increases the risk of falls, 
disability, and mortality. Management of sarcopenia in the community is predominantly via exercise and 
dietary protein. However, older adults are shown to have limited adherence to similar recommendations for 
other musculoskeletal conditions. In order to feel confident to make a lifestyle-related change (self-efficacy), 
people must first understand what is required of them and have the health literacy skills and supports to make 
those changes. No published studies have examined the relationship between health literacy and self-
efficacy among people with sarcopenia. This represents an important gap in our knowledge as it means that 
current efforts to optimise self-efficacy may not take health literacy into account. This project aims to describe 
the association between health literacy and self-efficacy among a sample of older people with or at increased 
risk of sarcopenia. 
This will be a cross-sectional, prospective study using a mixed methods approach. Data will be collected 
from multiple sites, using validated instruments and semi-structured interviews. Cluster analysis and 
multivariate regression analysis will be used to show associations between health literacy and self-efficacy. 
Interview data will be thematically analysed to identify key themes relating to health literacy and self-
management of sarcopenia.  

48. A Co-design Approach to Implementing Teach-back in a Metropolitan Health Service
Supervisors: Dr. Alison Beauchamp and a team of supervisors at AIMSS
Project site: Multi-Centre across Melbourne
Contact: Dr. Alison Beauchamp - alison.beauchamp@unimelb.edu.au
Suitable for: Honour, Masters or PhD

Project description: Health information is becoming increasingly complex, making it harder for people to 
understand the information that their health provider gives them. A structured communication approach called 
‘teach-back’ is shown to be useful for helping providers quickly identify when a client has difficulty 
understanding health communications. In simple terms, teach-back involves a provider asking clients to 
explain in their own words what they have just been told. Evidence from other studies shows that teach-back 
can improve health outcomes. This mixed-methods implementation study aims to evaluate the use of teach-
back within Western Health. The service will implement teach-back across two or more program areas as a 
quality improvement initiative within coronary care and orthopaedic units. Staff working in those areas will 
work with researchers to co-design a strategy for ensuring that teach-back is used in a systematic way. A 
hybrid-type 3 design for implementation studies will be used to identify contextual factors that support uptake 
of the intervention, with clinical outcomes data also collected where feasible.  

49. Neuropathy and Inflammation in Obesity
Supervisors: Dr Shanti Diwakarla and Dr Rachel McQuade
Project site: Western Health 
Contact: Dr Shanti Diwakarla - lakshmi.diwakarla@unimelb.edu.au
Suitable for: Honours

TRANSLATIONAL 
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Project Description: Obesity is considered to be a global epidemic, with prevalence increasing at an 
alarming rate in many parts of the world. Obesity is linked to a plethora of gut symptoms including nausea, 
vomiting, gastritis, gastroesophageal reflux disease, diarrhoea, and constipation. Importantly, these gut 
symptoms often precede the onset of well-known comorbidities such as type 2 diabetes, hypertension (high 
blood pressure), hyperlipidaemia (high cholesterol), heart disease and stroke, indicating that gut toxicity may 
be an early pathology in obesity. Damage at the level of the gut in obesity or in response to obesogenic diets 
has been associated with increased intestinal permeability, often referred to as “leaky gut”. Strong evidence 
points to gut leakiness, and consequent entry of endotoxins, as a contributing factor in the initiation of 
systemic low-grade chronic inflammation and organ damage.  This research project aims to expand our 
currently limited understanding of how enteric neuropathy and barrier dysfunction contributes to obesity-
induced gut dysfunction and to leverage this knowledge to develop novel tools to reduce the burden of gut 
dysfunction and systemic inflammation, .] comorbidities of obesity. As part of this project, you will work with 
samples from obese patients and mice to uncover mechanisms of enteric neuronal death and will re-purpose 
a clinically approved compound, with known neuroprotective and anti-inflammatory effects.  

50. Long-Term Characterization of 3D Stem Cell Cultures for The Study of
Musculoskeletal Tissues and in Tissue Engineering
Supervisors: Associate Professor Damian E. Myers, Associate Professor John T. Price, Professor
Gustavo Duque and Dr Kathy Traianedes.
Project site: Western Health 
Contact: A/Prof Damian Myers - damianem@unimelb.edu.au
Suitable for: Honour, Masters or PhD

Project description: Background: Mesenchymal stem cells can form a range of tissue types 
dependent upon the provision of specific growth factors, cytokines and trophic factors. These 
pluripotent stem cells can form bone and adipose tissue, muscle, neuronal cells as well as cartilage 
and fibrous tissue. Projects have been designed to characterise and assess mesenchymal cell-derived 
cells/tissues in the in vitro setting for investigation of cell interactions in the musculoskeletal system as 
well as for bioengineered cell/tissue constructs. 
A range of future projects: Projects will include: (1) Assessment of the impact of adipose cells on 
bone turnover; (2) Investigation of tumour cell metastasis such as in breast cancers; and (3) 
Development of novel bioengineering strategies for long-term in vitro assessment as this is required 
prior to complex and expensive in vivo testing of bio-engineered tissues and devices. Experiments 
have been designed to optimise research outcomes prior to translation to animal models and through 
to clinical application. 
Approach and techniques: Cultures of mesenchymal stem cells will be maintained in a live-cell 
perfusion chamber and various approaches will be employed to generate cells/tissues in bone, adipose 
and other cell lineages. Cells/tissues will be assessed using high resolution X-ray techniques such as 
micro-computed tomography (micro-CT), peripheral quantitative computed tomography (pQCT) and 
fluorescence and confocal microscopy. Standard assessment techniques to be used include histo and 
immunocytochemistry, RT-PCR, qPCR and gene microarray analysis. 
Outcomes and skills: Candidates will learn tissue culture techniques for cells of the musculoskeletal 
system. Students will become proficient at characterisation of assessment of musculoskeletal cells and 
tissues. 

51. Targeting Fatty Acid Synthase as a New Therapeutic Approach to Osteosarcopenia
Supervisors: Professor Gustavo Duque, Associate Professor Alan Hayes and Team of Supervisors at
AIMSS
Project site: Western Health 
Contact: Professor Gustavo Duque – gusatvo.duque@unimeblb.edu.au
Suitable for: Honour, Masters or PhD

Project description: Sarcopenia – defined as low muscle mass and strength – is a major risk factor for 
falls and fractures in older persons. There is a subgroup of individuals with sarcopenia who also 
suffer from osteopenia/osteoporosis, a syndrome known as osteosarcopenia. Older persons 
suffering from osteosarcopenia are frailer and show a higher prevalence of falls and fractures. Fat 
infiltration is a frequent finding in osteoporosis, sarcopenia and osteosarcopenia. The role of fat 
infiltration in the pathophysiology of musculoskeletal diseases is intriguing. This fat, which is usually a 

mailto:damianem@unimelb.edu.au
mailto:gusatvo.duque@unimeblb.edu.au


29 

repository of osteogenic factors in young bone and a source of energy in healthy muscle, suffers a 
toxic shift in which adipocytes secrete more fatty acids (predominantly palmitic acid [PA]), while 
oxidate less glucose thus affecting cell function and survival; a phenomenon known as lipotoxicity. 
Our team has characterised the mechanisms regulating lipotoxicity in bone. PA secreted by marrow 
adipocytes inhibits critical osteogenic pathways, induces osteoblast (Ob) apoptosis, and disrupts Ob 
metabolism affecting their capacity to eliminate PA from the cytosol via autophagy. Taken together, 
we hypothesise that inhibition of PA synthesis by adipocytes will have a dual anabolic effect on muscle 
and bone. 
As a proof of principle, we added cerulenin (CER), an inhibitor of fatty acid synthase (FAS), to our in 
vitro model of Ob lipotoxicity. CER rescued Ob from apoptosis while recovering their bone-forming 
potential without affecting adipocyte differentiation or survival. 
The main objective of this project is to test the effect of FAS inhibition in vivo as a new therapeutic 
approach to osteosarcopenia. In addition, based on our preliminary data on the effect of CER treatment 
on muscle mass and function, an additional objective is to investigate whether this effect is also 
observed in other muscles, and whether CER treatment increases muscle mass and function. 

52. Investigating Possible Therapies for Sarcopenic Obesity
Supervisors: Associate Professor Alan Hayes
Project site: Western Health
Contact: Associate Professor Alan Hayes - hayes.a@unimelb.edu.au
Suitable for: Honour, Masters or PhD

Project description: Low muscle mass and poor function with ageing (sarcopenia) is associated with a 
low quality of life, which promotes a lack of physical activity and accumulation of fat and is a strong 
predictor of morbidity and mortality. Given that obesity is occurring in greater proportions than ever, the two 
conditions, “sarcopenic obesity”, are thought to complement each other to substantially increase the risk of 
morbidity and disability at earlier ages.  
Ageing and obesity leads to infiltration of fat cells directly into skeletal muscles (known as inter and intra-
muscular adipose tissue; (IMAT). Low muscle density (an indirect measure of IMAT) is associated with poor 
performance in older adults and IMAT explains two to three times more of the variance in mobility than lean 
mass in older adults. Furthermore, increased IMAT contributes to the reduced muscle strength and power, 
and poor fitness of obese older adults compared to normal weight controls. We are currently developing an 
animal model of sarcopenic obesity that will complement our current work in older humans.  
The aim of this project is to develop a rodent-based model of sarcopenic obesity that mimics the loss of 
muscle mass and accumulation of IMAT observed in skeletal muscles. Once established, the model will be 
used to trial potential therapeutic compounds. Experience in sterile surgical techniques, removal and 
functional testing of the skeletal musculature and other organs will be obtained. Further histological and 
morphometric analyses will be undertaken, as well as mitochondrial function and mechanistic analyses, that 
include; measures of changes in rates of protein synthesis and protein degradation, analysis of critical 
signalling proteins and transcription factors known to stimulate muscle growth or promote muscle atrophy, 
via Western blotting, immunohistochemistry, and microscopy. Students will also get the opportunity to 
contribute to ongoing human trials and/or analysis of existing databases. 
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Associate Professor Alan Moss  
Graduate Research Coordinator – Clinical 
Academic Director - Medicine Western Health, University of Melbourne 
Email: alan.moss@unimelb.edu.au 

Dr Nicole Stupka 
Graduate Research Coordinator – Basic Sciences 
Academic Director - Medicine Western Health, University of Melbourne 
Email: nicole.stupka@unimelb.edu.au 

Dr Sara Vogrin 
Biostatistician  
Australian Institute for Musculoskeletal Science (AIMSS) 
Medicine Western Health, University of Melbourne 
Email: sara.vogrin@unimelb.edu.au 

Paula Casas 
Executive Assistant to Professor Gustavo Duque 
Department of Medicine Western Health, University of Melbourne 
Email: paula.casas@unimelb.edu.au 

Aloka Bandara 
Academic Programs Officer 
Department of Medicine Western Health, University of Melbourne 
Email: aloak.bandara@unimelb.edu.au 
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