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A Word from the Chair of 
Medicine 

Professor Gustavo Duque 

 
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 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 fa-
cilities 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 West-
ern 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 ap-
plications of our discoveries, while also testing new proof of principles and applications 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 popu-
lation. 
 
In summary, the possibilities of engaging in research at Western are infinite. 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.
Chair of Medicine – Department of Medicine - Western Health 
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My Experience at the Department 
of Medicine - Western Health  

Isaac Buratto – MPHIL Candidate                                                                                                                  

Doing research through the University of Melbourne has allowed for 

ongoing academic interaction in seminars hosted by the hospital’s es-

teemed researchers and medical professionals. My clinical experience 

has allowed me to interact and engage with patients from diverse cul-

tural, 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 contri-

bution to research. Transitioning into my Masters has allowed for fur-

ther 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.  

Dr Julia Jones - PHD Candidate                                                                                                   

I am a nephrologist doing clinical work at Western Health as well as 

working on my PhD with the University of Melbourne, based at Western 

Health. My PhD consists of research looking into the use of electronic 

technology based interventions to improve the detection and manage-

ment of chronic kidney disease in primary care. It has been great being 

able to learn from and collaborate with people based at both Western 

Health and the University of Melbourne.   

 Ghazala Naureen - PHD Candidate 

I am a final year Graduate Researcher at the Department of Medicine – 
Western Health with Associate Professor Sharon Brennan-Olsen as my 
primary supervisor. Firstly, I wholeheartedly thank my supervisor and all 
members of the department for making me feel incredibly welcome here. 
It is absolutely a great opportunity to meet, learn and share research with 
people working on diverse projects in musculoskeletal health. The team 
members are very determined, approachable, supportive and always will-
ing to share and communicate knowledge and experience, and as a 
growing researcher in the field, I am very thankful for this. I am really gaining rewarding experi-
ence here. I am highly passionate to continue with  the musculoskeletal health research team in 
the future after completion of my PhD. 

Dr Jesse Zanker - PHD Candidate                                                                                                 

PhD candidates at the  Department of Medicine are surrounded by 

supportive, enthusiastic and approachable colleagues and mentors. 

Research opportunities and potential for collaboration, including inter-

national exchanges, are abundant. The leadership group in the depart-

ment are highly aspirational and aim to facilitate candidates flourishing 

in their fields. Administrative staff are friendly and supportive…and 

work hard to keep the PhD candidate stress-free! 
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The University of Melbourne 

The Melbourne Medical School 

The Department of Medicine – Western Health 

 

 

Western Health 

 

Australian  Institute of Musculoskeletal Science (AIMSS) 

(AIMSS, www.aimss.org.au) is a 
medical research institute based on a collaborative partnership between the University of Mel-
bourne, 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. 

http://www.aimss.org.au
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Facilities 

Clinical Research Facilities 

The Department of Medicine - Western Health has world class dedicated clinical research facili-
ties.  Located on-site at Western Health - Sunshine Hospital, there is convenient access for clini-
cal 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 in-
cludes 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 com-
position, 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 integra-
tion 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 organisa-
tions. 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 
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technician-operated fluorescence-sorted cell sorters (FACS), providing great sensitivity and pre-
cision 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 analy-
sis; 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.  

 

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 Re-
search Support Officers, Animal and Laboratory Technicians, Laboratory Managers, a Regis-
tered Nurse and specialist clinicians (e.g., geriatricians, endocrinologists).   

 

 

 

 

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

 

 

 

 

Joseph Polidano - PHD Candidate                                                            
Department of Medicine - Western Health                                                             

Post Graduate Student Representative 

I began my PhD project at the Department of Medicine -

Western Health in July 2017 under the supervision of Associ-

ate Professor John Price. My project is exploring new and ef-

fective anti-metastatic cancer therapies. Completing a PhD 

can be quite challenging, but it is also extremely rewarding. 

Having access to the excellent lab spaces we have here and 

being surrounded by passionate and enthusiastic researchers 

is extremely motivating, and I consider myself to be very fortu-

nate to have been given this exciting opportunity.  
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1.  Circulating Osteogenic Precurors: Building Bone from Blood                                      
Supervisors: Prof Gustavo Duque and A/Prof Kulmira Nurgali                                                  

Western Health 

Prof Gustavo Duque (gustavo.duque@unimelb.edu.au) 

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 investi-
gation of COP cells, with basic science research informing clinical investigation, which further in-
fluences our laboratory studies. Our current basic science studies are currently exploring the po-
tential for COP cells to multiply and expand in cell culture, their ability to differentiate into differ-
ent 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 fu-
ture 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. 

 
2. 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 

 

Predicting Disability and Frailty in Older Persons: The Western Osteosarcopenia 
and Frailty (WOSF) Study                                                                                                       

AGEING 
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4. Mid-Thigh Bone and Muscle Mass Measurements as an Assessment Tool for Diagno-
sis of Osteoporosis/penia, Sarcopenia and Osteosarcopenia:  A Longitudinal Validation 
Study  
Supervisors: Prof Gustavo Duque and Dr Ebrahim Bani Hassan                                                         
Project site: Western Health  
Contact: Dr Ebrahim Bani Hassan (ebrahim.bani@unimelb.edu.au) 
 
Project description:  As we get older we lose bone and muscle mass and quality, known as os-
teoporosis and sarcopenia, respectively. As we lose bone mass our bones become brittle and 
easier to break. With less muscle mass we become weaker and possibly frail, in addition to be-
coming prone to falls. Those who have both weak muscles and brittle bones are called osteosar-
copenic. Such patients are very prone to frailty, falls and fractures. 

DXA is a technique that takes x-ray images of the body and estimates the amount of bone, mus-
cle and fat in our body. This technique is used to diagnose osteoporosis, sarcopenia and osteo-
sarcopenia. Currently the DXA measurements (at femoral neck and spine for bone, and whole-
body for muscle mass) for early detection, prevention and treatment of the abovementioned dis-
eases are not optimum. In other words, their ability to predict the rate of bone and muscle wast-
ing with age can be improved.  

Our preliminary (pilot) study demonstrated that the middle of the thigh might be a better place to 
measure muscle and bone mass in DXA images as the bone and muscle mass size in this area 
is most strongly related to age. However, long-term studies are required to determine if mid-thigh 
bone and muscle mass declines over time predict outcomes, like falls and fractures better than 
the customary methods. 

We will use a dataset of a study at the University of Western Australia to further validate our pre-
vious studies and we will include mid-calf and total thigh regions of interest in the new study as 
well. This study is called “Longitudinal Study of Aging in Women” (LSAW). The results of this 
study can increase our ability to detect bone and muscle loss at earlier stages and possibly pre-
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dict the risk of falls and fractures with higher precision. 

5. Investigating the Relationship between Fat, Bone and Muscle                            
Supervisors: Prof Gustavo Duque and Dr Ebrahim Bani Hassan                                             

                                                                              

Dr Ebrahim Bani Hassan (ebrahim.bani@unimelb.edu.au) 

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 understand-
ing such changes.  
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.  

ew Methods for Investigating Bone Muscle and Fat Mass Using 2D DXA Images to 
Predict Performance, Risk of Falls and Fractures                                                   
Supervisors: Prof Gustavo Duque and Dr Ebrahim Bani Hassan                                            

Dr Ebrahim Bani Hassan (ebrahim.bani@unimelb.edu.au) 

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 mus-
cle, 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. Understanding the Role of Vitamin D in Muscle Adaptation                                             
Supervisors: A/Prof Alan Hayes and Prof Gustavo Duque                                                           
Project site: Western Health                                                        

Contact: A/Prof Alan Hayes (hayes.a@unimelb.edu.au) 

Project description: Vitamin D deficiency is common place and 
older individuals in particular suffer fatigue and muscle weak-
ness as a result. The resultant low bone mineral density and in-
creased falls risk makes fractures and subsequent disability a 
major consequence. While supplementation is able to reverse 
this, there is evidence that increasing levels too quickly increas-
es the risks of falls and fractures, possibly due to direct effects of 
vitamin D on muscle. Indeed, we have recent data that supports a differential role for vitamin D 
in regulating muscle strength and recovery from fatigue. Interestingly, our most recent study sug-
gests that vitamin D may sensitise skeletal muscles to the effects of exercise. As such it may be 
important to include activity and exercise with any vitamin D supplementation regime. We aim to 
further explore this effect with a multifaceted approach to complement our current human trials. 

This study aims to understand the complex interplay of vitamin D with muscle function. We will 
feed animals diets containing different levels of vitamin D, with and without exercise, to deplete, 



11 

  

replete and increase vitamin D levels beyond usual physiological levels. At the same time, key 
enzymes implicated in the sensitizing effect and the vitamin D hormone-muscle molecular path-
ways will be knocked down or overexpressed to elucidate potential mechanisms of action. Analy-
sis of muscle will be undertaken at the molecular, mitochondrial, single fibre and whole muscle 
level to provide a complete picture of the direct effects of vitamin D on skeletal muscle. This pro-
ject will include the use of animal exercise models and dietary supplementation, animal surgery, 
recombinant DNA purification and protein purification, the transfection of muscles in vivo, isola-
tion and analysis of single muscle fibres, ex vivo muscle testing, Western blotting, immunohisto-
chemistry, microscopy and enzyme activity assays. 

 

 
 
 
 

8. Health Outcomes in Culturally and Linguistically Diverse Pa-
tients Hospitalised with Heart Failure: Exploring Health Disparities 
in an Australian Population 
Supervisors: A/Prof Christopher Neil and A/Prof Sharon Lee Brennan                                                                                                           

Western Health 

A/Prof Christopher Neil (christopher.neil@unimelb.edu.au)  

Project description: Heart failure (HF) is a large chronic disease group 
which continues to pose a significant challenge to the Australian Health System. We previously 
identified an apparent health disparity among patients presenting with this diagnosis to a particu-
lar Health Network in Metropolitan Melbourne (Western Health), in that culturally and linguistically 
diverse (CALD) patients suffered relatively worse outcomes (published 2019). The work pro-
posed in this project will be an extension of the previous work to a cohort including all HF presen-
tations in the state of Victoria over a defined period (>20,000 patients), utilizing a matched ad-
ministrative data set derived from the Victorian Admitted Episodes Dataset. The primary purpose 
of this work will be to determine whether CALD patients are subject to differential rates of hospi-
talized and mortality. Secondary analyses will explore socioeconomic determinants of outcome in 
this chronic disease group. 
The project is well defined, with ethics and governance currently in place. The supervisory team 
has extensive experience in data linkage methodology, epidemiological research in health dispar-
ity, as well as subject matter expertise in HF. Given the magnitude of the dataset and matching 
methodology to be employed, both computing skills (including proficiency in Stata or R programs) 
and statistics will be required and supported within the Department of Medicine - Western Health. 
The work arising from this project is of high strategic interest to Health Care in Australia and will 
suit a candidate wishing to become established in data linkage and epidemiological research. 
 
 

 

                                                           

9. Enteric Neuropathy as a Target to Alleviate Gastrointestinal Side-effects of Chemo-

therapy                                                                                                                                         

Supervisors: A/Prof Kulmira Nurgali                                                                                              

Project site: Western Health                                                                                                         

Contact: A/Prof Kulmira Nurgali (kulmira.nurgali@unimelb.edu.au) 

Project description: Chemotherapy is given to most cancer patients before or after surgery. Di-
arrhoea, constipation, oral mucositis, nausea and vomiting are experienced by 80-90% of pa-
tients as 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 chem-
otherapy are primarily due to GI toxicity. The GI side-effects often limit the dose of chemotherapy 

CARDIOVASCULAR  DISEASES 

CELL AND MOLECULAR BIOLOGY 

http://en.wikipedia.org/wiki/Constipation
http://en.wikipedia.org/wiki/Nausea
http://en.wikipedia.org/wiki/Malnutrition
http://en.wikipedia.org/wiki/Dehydration
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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 chem-
otherapy have adverse effects themselves and often have limited efficacy, thus a search for nov-
el 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 con-
trols 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 ani-
mals 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 neu-
ropathy associated with chemotherapy. Our data demonstrate that co-treatment with neuropro-
tective and anti-oxidant agents alleviates enteric neuropathy and GI dysfunction as well as poten-
tiates the anti-tumour efficacy of chemotherapy.  
Novel therapies targeting specific molecules both for prevention and reversal of enteric neuropa-
thy 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.  
 
 
10. Mesenchymal Stem Cell-based Therapies for Inflammatory Bowel Disease and Colo-
rectal Cancer                                                                                                                                      
Supervisors: A/Prof Kulmira Nurgali                                                                                               
Project site: Western Health                                                                                                       

Contact: A/Prof Kulmira Nurgali (kulmira.nurgali@unimelb.edu.au)                                             

Project description: Inflammatory bowel disease (IBD), comprising 2 main pathologies, ulcera-
tive 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 alle-
viation of colitis-associated enteric neuropathy. Understanding mechanisms of neuroprotective 
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effects of MSCs will lead to target identification for therapeutic intervention and provide avenues 
for the development of MSC-based therapies for IBD. 
 

 
11. Role of the Nervous System in Cancer Development and Progression 
Supervisors: A/Prof Kulmira Nurgali                                                                                            
Project site: Western Health                                                                                                       

Contact:  A/Prof Kulmira Nurgali (kulmira.nurgali@unimelb.edu.au) 

Project description: The nervous system governs functional activities of many organs. Solid tu-
mour like organs are also innervated by nerve fibers. The nervous system can modulate angio-
genesis, the tumor 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 fibers, receptors and neurotransmitters influencing the im-
mune response, tumour microenvironment and angiogenesis. Moreover, anti-cancer chemother-
apy might modify these neutrally-induced processes, in some cases leading to chemotherapy-
resistant tumourigenesis.  
Aims of this study: In the colon tissues from animal models and patients with primary and meta-
static colorectal cancer: 
To determine the changes in innervation correlated to the different stages of cancer development 
and progression.   
To investigate the interaction between innervation, immune cells, inflammatory mediators and 
tumour progression.   
To understand the role of the nerve fiber proliferation in tumour angiogenesis. 
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 pro-
gression, 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 inter-
play between the nervous and immune systems in cancer may open new avenues for under-
standing mechanisms of tumour development and progression, identification of new biomarkers 
for cancer diagnosis and prognosis, and defining novel targets for therapeutic interventions. 
 
 
12. Inflammation-induced Cancer: Mechanisms and Novel Treatments                               
Supervisors: A/Prof Kulmira Nurgali                                                                                            
Project site: Western Health                                                                                                      
Contact:  A/Prof Kulmira Nurgali (kulmira.nurgali@unimelb.edu.au)                                            
 
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 in-
flammation 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 Tasma-
nia recently established a novel model of colitis-associated colorectal dysplasia. We have estab-
lished 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: 
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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 in-
hibitors on the ENS and GI dysfunction in the models of IBD and colitis-associated colorectal dys-
plasia. 
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 signalling path-
ways 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. 

13. Defining the Role of Transcriptional Stress Pathways in Cancer Cell Resistance To-
wards Anti-Cancer Therapeutics 

 

 

 
Project description: De novo and acquired resistance of cancer cells towards chemotherapeu-
tics, 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. Al-
most always co-associated with the emergence of an aggressive and often highly metastatic can-
cer phenotype, drug resistance is intimately linked with cancer recurrence and in most cases pre-
cedes 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 can-
cer types such as breast, lung, prostate and melanoma, still our knowledge of resistance mecha-
nisms 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, cel-
lular, 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 identi-
fying 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 candi-
date in molecular, cellular, pharmacological and biochemical approaches in cancer research. 

14. Investigating Lipotoxic Impacts of Fatty Acid Synthesis on: (1) Osteoblasts,  and (2) 
Osteoclast, in Vitro and (3) Skeletal Muscle 

Damian Myers and Dr Ahmed Al Seadi                                                    
                                                                                                        

Damian Myers (

Bone is a dynamic organ that remodels and changes in composition 
throughout the lifespan. As a vital organ, bone is required for weight-bearing and motion, for 
haematopoiesis and energy storage, among others (Suchacki et al. 2017). Dysregulation of re-
modelling of bone can lead to pathological bone states such as osteoporosis and fractures (Frost 
2003). Early in life, a beneficial relationship exists between body weight and bone density as fat 
mass positively correlates with bone strength and decreased fracture incidence in at-risk popula-
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tions (Cornish et al. 2002). However, with ageing, high fat mass can have negative impacts on 
bone. In the elderly, evidence suggests that fat tissue can undergo a toxic shift in which adipo-
cytes secrete excessive lipids, predominantly fatty acids such as palmitic acid (PA) (Gasparrini et 
al. 2009, Tagliaferri et al. 2015).  The transition for when the benefits of increased adipose tissue 
in bone results in pathological impacts is unclear (Ilich et al. 2014) and further research is needed 
into how lipotoxicity affects each of the cells that control bone turnover, the osteoblasts and the 
osteoclasts.                                                                                                                                   
Hypothesis:  Fatty acid synthase inhibition by CER has been identified as a possible candidate 
for future treatments of musculoskeletal diseases but the mechanisms of action is not known. We 
propose that CER may affect either osteoblasts or osteoclasts, individually; however, CER may 
also affect the coupling that occurs between osteoblasts and pre-osteoclasts during osteoclasto-
genesis.                                                                                                                                            
In this study we will investigate the impacts of CER on each of the osteoblasts and osteoclasts in 
in vitro culture as well as the effects of CER on co-cultures of osteoblasts and monocyte/
macrophages,  the pre-osteoclastic cells.                                                                                     
Outcomes: This project will define whether FAS inhibition affects osteoblasts and osteoclasts in 
in vitro culture and, also, whether CER may have an impact on bone turnover by affecting osteo-
clast coupling and osteoclast formation (osteoclastogenesis).  

 

15. Genotype and Phenotype Characterisation Human Circulating Osteo-Progenitor (COP) 
Cells  

 
 

 

16. Bone Substrate Composition Affecting Bone Cell Formation, Function and Bone 
Turnover 
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17. Pre-clinical Analysis of Effects of Lamin A Overexpression on Mesenchymal 
Stem Cell Differentiation into Myocytes 

 

 

 

 

 

18. Identification and Characterisation of Molecular Mediators of Cancer Metastasis 
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19. Pre-Clinical Studies Identifying Novel Molecular Regulators of Skeletal Muscle 
Growth and Atrophy 
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20. Pathology Begins in the Cells: Studying Lipotoxic Stress Generated from Adipocytes 
in Bone and Muscle Cell Cultures 
Supervisors: A/Prof Damian Myers, Prof John Hamilton, A/Prof Andrew Cooke and Dr Ahmed Al 
Saedi  
Project site: Western Health 
Contact: A/Prof Damian Myers (damianem@unimelb.edu.au) 
 

Osteopenia, osteoporosis and sarcopenia affect the lives of more than 2 
million people in Australia and numbers are increasing exponentially due to increased life expec-
tancy. 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 trabec-
ular 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 progres-
sion 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 ap-
propriate interventions. This study focuses on mechanisms of disease that occur with ageing in-
cluding osteoporosis, sarcopenia and osteopenia. Such pre-clinical models can be used for de-
veloping appropriate therapeutic interventions.   
Hypothesis: There is a link between muscle loss and bone health and the metabolic dysregula-
tion 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 mod-
els of bone and muscle disease. Biochemical and gene expres-
sion studies will be used in parallel with live-cell imaging to in-
vestigate cellular interactions in each of muscle and bone. 
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21. Implementing the Gait and Balance Gym and the Effect on Falls and Falls Risk Fac-

tors 

 
 

                                                                                                                     
 

 

 
of fear

22. The Correlation between Knee Effusions and Clinical Presentation in Patients with 
Knee Osteoarthritis 

A/Prof Keith Lim (kklim@unimelb.edu.au)                                                                    
 

 

23. Analysis of Synovial Fluid and Peripheral Blood Samples from Patients with Rheu-
matoid Arthritis and Using Patients with Osteoarthritis as Controls.                                           

A/Prof Keith Lim  (kklim@unimelb.edu.au)  

: Better understanding of the pathophysiology of Rheumatoid arthritis (RA) 

CLINICAL TRIALS 
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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 inflam-
mation and autoimmunity, and is seen as a novel target for treatment in RA. The downstream ef-
fects of GM-CSF blockade still need to be better delineated. We hypothesize 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 mono-
cytes from RA and OA patients, and the ability of anti-cytokine antibodies to modulate such acti-
vation. 

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 unstimulat-
ed with cytokines (GM-CSF) in the presence or absence of anti-cytokine antibodies. Inflammatory 
mediator mRNA expression is then measured using qPCR.  

24. Novel Approaches in Therapeutic Endoscopy 
 

 
 

 

25. Effects of Dichloroacetic Acid (DCA) on Exercise Performance in Patients with 
Heart Failure with Preserved Ejection Fraction (HFpEF): a Randomized,  
Placebo-Controlled, Cross-Over Trial 
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26. Osteosarcopenia in Community-dwelling Older Adults Attending the Falls and Frac-
ture Clinic 

Supervisors: Prof Gustavo Duque  and Steven Phu 

Project site: Western Health 

Contact: Prof Gustavo Duque (gustavo.duque@unimelb.edu.au) 

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, nutri-
tion 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. 

 

27. Balance Gym for Falls Prevention in Older Adults                                                            
Supervisors: Prof Gustavo Duque and Stephen Phu                                                                 
Project site: Western Health                                                                                                      

Contact: Prof Gustavo Duque (gustavo.duque@unimelb.edu.au) 

Project description: The Gait and Balance Gym provides a commu-
nity 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 Rehabilita-
tion Unit (BRU) involves the use of a force platform and virtual reality 
goggles containing a head tracker to accurately assess and treat bal-
ance disorders. In this project the effect of the Gait and Balance Gym 
programs on falls will be investigated.

28. Low Health Literacy, Social Disadvantage and Low Treatment Adherence in Rheu-
matoid Arthritis: An Intervention to Improve RA-Specific Health Literacy in At-Risk 
Groups 

 
 

                                                                                     
 

COMMUNITY 
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29. Patient Reported Outcomes (PROMs) in Treatment of Community Acquired Pneumo-
nia - a Sub Study of IMPROVe-GAP 
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30. Effects of Vitamin D Status on DEXA Femoral Neck BMD in Children and Adolescents 

 

31. Effects of Vitamin D Status on Forearm Fracture Healing Rates in Children and

Adolescents: A Pilot Study 
 

 
 

 
 

HORMONES 
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32. Elucidating the Effect of Hyperglycaemia (Short and Long Term) on Bone and 
Muscle Quality and Metabolism 

 
                                       

 

33. Oral Health and Attitudes in Young Adults Aged 15-25 Years with Diabetes Mellitus: A 

Case -  Control Study                                                                                                                   

Supervisors:  A/Prof Christine Rodda and Prof David Darby                                                      

                                                                                                       

                                      

Project Description: Adults with poorly controlled Diabetes Mellitus (DM) have more advanced 

gum disease and people with poorer gum health will have greater difficulty in controlling their DM.   

Most observational and intervention research has concentrated on the bidirectional association 

between DM and Periodontal disease in older adults and the oral health of children with Type 1 

(T1) DM.  As might be expected, the severity of the DM and its duration are also associated with 

oral health status of patients.  It has also been found that people who have self-efficacy in their 

self-management of their T1DM similarly have better gum health, whereas people with poor or 

absent self-efficacy will have worse gum health.   Self efficacy in both oral hygiene and T1DM 

management are related to lifestyle habits typically established during adolescence.  However, to 

date there are few published data in this age group.  The Young Adult Diabetes Service (YADS) 

clinic is attended by 15 to 25 year olds, with insulin dependent DM and the majority have T1DM.  

This age group also covers a period of cognitive and emotional maturation, typically character-
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ised by emotional lability, and poor executive functioning.  With ongoing separation from parental 

dependence, there is concurrent transition from dependency to independence of lifestyle rou-

tines, behaviours and dietary choices for all adolescents, including those with DM. There is a 

dearth of studies of this age group because changes are more obvious in later years for both 

types of DM.   We will undertake a case control study with nested sample interviews to assess 

oral health knowledge, behaviours and attitudes, together with a dental history.  The study will be 

undertaken within the monthly multidisciplinary Young Adults Diabetes Service (YADS) Clinic.  

Following obtaining signed informed consent, participants will be recruited.  All participants, cas-

es and controls, will receive a full dental examination.  Dental examinations will be performed by 

Oral Health Therapists from Footscray Co-Health, under supervision of Dr Jamie Robertson.  A 

short questionnaire for all participants on oral health behaviours and attitudes will be adminis-

tered, and an interview will be conducted within a stratified sample of cases and controls.  

 
 
 
 
 

34. Marrow Adipose Tissue Functions: Studying Lipotoxicity in Hip Replacement Candi-
dates 
Supervisors: Prof Gustavo Duque and Dr Ebrahim Bani Hassan                                                                                                

Western Health 

Dr Ebrahim Bani Hassan (ebrahim.bani@unimelb.edu.au)  

Project description: Seven million Australians (28%) have musculoskeletal conditions, resulting 
in the fourth largest overall contributor to direct health expenditure in Australia, accounting for 
8.7% ($5.690 billion) of total health-care expenditure, above all types of cancers combined 
(AIHW 2014).

1
 The majority of expenses are spent on two conditions: osteoporosis (OP) with as-

sociated fractures and osteoarthritis (OA). Yearly 144,000 older Australians sustain osteoporotic 
fractures at a significant cost of greater than $3.36 billion, excluding the burden, morbidity and 
mortality associated with osteoporotic fractures.

2
 We already know that as we age fat moves 

from under skin (subcutaneous fat) into our abdomen and bone marrow (ectopic fat). This reloca-
tion and expansion of marrow adipose tissue (MAT) is accompanied by severe decline in human 
bone volume. To investigate whether expansion of MAT in the bone marrow can drive osteoporo-
sis, we have shown in a mouse model that with ageing, MAT accumulates in bone marrow and 
causes a state called lipotoxicity. Lipotoxicity involves produc-
tion of many inflammatory factors and fatty acids by fat cells 
(adipocytes) that have been shown to be toxic to other cells. 
Lipotoxicity can severely impair function and survival of oste-
oblasts (bone-forming cells). Consequently, osteoblasts may 
produce an anomalous bone organic matrix and mineralise it 
abnormally too; rendering fragile bone. Armed concrete anal-
ogy applies to bones where collagen fibres act like metal rods 
and hydroxyapatite functions like cement around the metal; 
and low quality or quantity of each can decrease concrete 
strength by many folds.  However, the roles of lipotoxicity in 
initiation and progression of OP and risk of fractures has not been studied in humans; and if it is 
proven in a human study that marrow lipotoxicity drives osteoporosis, the treatment of osteoporo-
sis and prevention of osteoporotic fractures can significantly improve.  

We will study the molecular mechanisms of lipotoxicity in the samples collected from hip fracture 
patients and controls, and will investigate the bone and hematopoietic marrow (HPM) to study 
the effects of lipotoxicity using histology and also studying the molecular pathways.  The results 
of this study will shed light on bone, fat and HPM biology, and more importantly might identify 

IMAGING 

 

mailto:ebrahim.bani@unimelb.edu.au


26 

  

mechanisms to prevent or treat OP and OA. The possible main outcomes of the study include: a. 
A MAT imaging tool to accurately predict bone loss and fracure risk; b. Identification of possible 
blood markers for MAT expansion and associated marrow lipotoxicity; c. Discovery of possible 
drug targets to prevent marrow lipotoxicity and associated bone and red marrow atrophy. 

 
 
35. Using Marrow Adipose Tissue to Diagnose Osteoporosis and Predict Fragility Frac-
tures 
Supervisors: Prof Gustavo Duque and Dr Ebrahim Bani Hassan                                                                                                

Western Health 

Dr Ebrahim Bani Hassan (ebrahim.bani@unimelb.edu.au)  

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 classi-
fied 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 pre-
dicting Fx are mandatory.                                                                                                                                 
In aged and osteoporotic bone, high levels of marrow adipose tissue (MAT) is a common ob-
served feature. There is strong evidence that MAT expansion drives bone and red marrow atro-
phy by inducing a lipotoxic milieu that affects tissues in its vicinity; which is associated with al-
tered matrix synthesis, abnormal mineralization, and reduced bone formation and mechanical re-
sistance. 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. 

 
 
36. Development of Marrow Fat Quantification as a Predictor of Poor Outcomes in
Osteosarcopenia  

 
 

Dr Ebrahim Bani Hassan (ebrahim.bani@unimelb.edu.au)  
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37. Bone-muscle Interaction, Implications for Sarcopenia and Osteoporosis                    
Supervisors: A/Prof Itamar Levinger and Prof Gustavo Duque                                                  
Project site: Western Health                                                                                                       
Contact: A/Prof Itamar Levinger 
(itamar.levinger@unimelb.edu.au) 

Project description: Osteosarcopenia, low 
bone and muscle mass and strength, is associat-
ed 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 anatomi-
cally, 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 inter-
ventions to prevent or treat saracopenia and osteoporosis. The project will include basic and pre-
clinical studies as well as, potentially, wide range of clinical interventions including pharmacologi-
cal 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. 

 
 
38. Effect of HMB and Vitamin D Supplementation on OsteosarcoPenia In OldeR PErsons 
(EMPIRE)                                                                                                                                       
Supervisors: Prof Gustavo Duque and Dr Ben Kirk                                                                  
Project site: Western Health                                                                                                        

Contact: Dr Ben Kirk (ben.kirk@unimelb.edu.au) 

Project description: Unfortunately, advancing age may comprise musculoskeletal health, with 
osteoporosis (low bone mass) and sarcopenia (low muscle mass and function) two chronic dis-
eases, which together form a geriatric syndrome, coined osteosarcopenia. This syndrome predis-
poses 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 affects 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 

MUSCULOSKELETAL 
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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.  

 

39. Adipocytes as Weapons of Bone Destruction: The Bone as a War Zone                        
Supervisors:  Prof Gustavo Duque and  Dr Ahmed Al Saedi                                                      
Project site: Western Health                                                                                                        

Contact: Prof Gustavo Duque (gustavo.duque@unimelb.edu.au) 

Project description: Osteoporosis in older persons is the consequence of predominant differen-
tiation 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 create 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, deter-
mine their differences versus other types of fat, elucidate the mechanisms of lipotoxicity in bone, 
and develop new therapies to protect bone cells from lipotoxicity. 

 

40. Osteosarcopenia as a Geriatric Syndrome                                                                       
Supervisors: Prof Gustavo Duque and Dr Ben Kirk                                                                      
Project site: Western Health                                                                                                         
Contact: Prof Gustavo Duque 
(gustavo.duque@unimelb.edu.au) 

Project description: Osteoporo-
sis, the most common bone dis-
ease in humans, shares distinct 
pathophysiological mechanisms 
with sarcopenia. Sarcopenia, char-
acterized by low muscle strength, 
mass and physical performance, is 
an important disease in older 
adults. Where osteoporosis and 
sarcopenia are both present, this is 
termed as ‘osteosarcopenia.’ A 
contemporary, comprehensive geri-
atric assessment should include 
assessment for osteosarcopenia 
and its associated risks, as this will enable effective management to reduce adverse outcomes. 
This group of projects are aimed to develop and support the concept of osteosarcopenia as a 
geriatric syndrome. The project includes biomedical and clinical studies looking at pathophysiolo-
gy, clinical phenotype, diagnostic methods and new treatments for osteosarcopenia. 

 

41. Inflammation-induced Osteosarcopenia: Mechanisms and Novel Treatments 
Supervisors: A/Prof Kulmira Nurgali                                                                                             
Project site: Western Health                                                                                                       

Contact: A/Prof Kulmira Nurgali (kulmira.nurgali@unimelb.edu.au) 

Project description: Inflammatory bowel disease (IBD), comprising two main pathologies ulcer-
ative colitis and Crohn's disease, affects >85,000 Australians. Almost 50% of patients with IBD 
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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 pa-
tients have sarcopenia when they should be at the peak bone and muscle strength.  To date, no 
therapy 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 turn-
over. Inhibition of tryptophan hydroxylase-1 (Tph-1), the initial enzyme in GDS biosynthesis stim-
ulates 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 me-
tabolizes 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 osteosar-
copenia 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. 
 

42. Associations between Sarcopenia, Intramuscular Fat, Mental/Physical Function and 
Brain Atrophy: An Imaging and Machine Learning Approach                                                  
Supervisors: Prof Gustavo Duque and Dr Ebrahim Bani Hassan                                                  
Project site: Western Health                                                                                                       

Contact: Dr Ebrahim Bani Hassan (ebrahim.bani@unimelb.edu.au)  

Project description: Through a collaboration between AIMSS and our co-investigators in Nor-
way we will quantify the volume of muscles of interest and the volume of intra/inter-muscular adi-
pose tissue (IMAT) on MRI images of older adults. The research question is whether brain atro-
phy can lead muscle atrophy, or weakness, inactivity and loss of brain stimulation due to sarco-
penia 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. 

 

43.  Investigating the Anabolic Effect Drugs (Picolinic Acid) on Osteocytes in Vitro                   
Supervisors: Prof Gustavo Duque and Dr Ahmed Al Saedi                                                           
Project site:  Western Health                                                                                                       

Contact: Dr Ahmed Al Saedi (ahmed.mohan@unimelb.edu.au) 

Project description: Wnt signalling proteins are small secreted proteins that are active in embry-
onic 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 as central target cells of the anabol-
ic actions of canonical Wnt/β-catenin signalling in bone by mechanisms are still unclear. This pro-
ject is aiming to explore the effect of PIC on human osteocytes in vitro. 
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44. Investigating the Rapamycin Effect on Induced-palmitic Osteocytes in Vitro                      
Supervisors: Prof Gustavo Duque and Dr Ahmed Al Saedi                                                       
Project site:  Western Health                                                                                                     

Contact: Dr Ahmed Al Saedi (ahmed.mohan@unimelb.edu.au) 

Project description: The accumulation of fats in central regions of the body or peripherally can 
affect normal organ function, a condition referred to as lipotoxicity. This can also occur in bone 
and may affect bone health largely through the dysregulation of bone cell interactions and bone 
turnover. Within the bone marrow microenvironment, elevation in fatty acid levels may lead to an 
increase in osteoclast activity and a decrease in osteoblast number and function, thus contrib-
uting to age-related musculoskeletal diseases. In addition, Osteocytes is the orchestrator of bone 
remolding and decline in osteocyte autophagy is involved in senile osteoporosis. However, since 
rapamycin (RAP)-induced inhibition of target of rapamycin complex 1 (mTORC1) activates au-
tophagy and prevents apoptosis, we hypothesized that RAP may preserve osteocytes viability 
and reduce PA-induced lipotoxicity. 

 

45. Your Muscles Matter – The Sarcopenia Study                                                                 
Supervisors: A/ Prof Alan Hayes and Dr David Scott                                                                                               
Project site: Western Health                                                                                                       

Contact: A/Prof Alan Hayes (hayes.a@unimelb.edu.au)  

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 dis-
ease, which will increase awareness, diagnosis, and interest in treatments. Early diagnosis is im-
portant 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.  
 
 
46. Musculoskeletal Health: Associations with Inflammation and Social Determinants in 

Young Adults  

Supervisors: A/Prof Sharon Brennan-Olsen and Professor Gustavo Duque 
Project site: Western Health 
Contact: A/Prof Sharon Brennan-Olsen (sbrennan@unimelb.edu.au) 

Suitable for: PhD 

Project description: Although sarcopenia and osteoporosis are generally considered geriatric 
conditions, the attainment of peak bone mass and muscle mass/strength during young adulthood, 
and maintenance throughout mid-life, dictates the risk for frailty during later life. Our previous 
work has suggested that inflammation may influence differences in bone and muscle quality; dif-
ferences that may be particularly observed in relation to our social circumstances, such as where 
we live, what our occupation is, the level of education we have. Little is currently known about 
this area of research, despite the importance of this information to health practitioners dealing 
with an increasingly aging Australian population, and efforts aimed at reducing the increasing 
healthcare costs associated with low bone and muscle quality. This study will: (i) estimate the ex-
tent that higher vs. lower skilled occupations are associated with differences in levels of lean 
mass, physical function, BMD, and/or cortical and trabecular bone, (ii) estimate the extent that 
higher or lower educational attainment is associated with differences in levels of these same 
musculoskeletal outcomes, (iii) estimate the extent that areas of lower or higher socioeconomic 

mailto:hayes.a@unimelb.edu.au


31 

  

position (SEP) are associated with differences in these musculoskeletal outcomes, (iv) quantify 
the involvement of biomarkers of inflammation in each of these models for musculoskeletal 
health. To answer these questions, we will recruit 400 adults aged 30-45 years, residing in the 
western suburbs of Melbourne. Comprehensive data regarding health status and medication use 
will be collected from each participant. Each participant will undergo whole body dual energy x-
ray absorptiometry (DXA). Total lean/muscle mass will be determined from whole body scans. 
Other clinical measures include body weight and height, measured to the nearest 0.1 kg and 0.1 
cm, respectively, which may be tested as confounders and/or effect modifiers in multivariable 
analyses. Each participant will undergo hand grip and quadriceps strength assessment, and the 
Short Physical Performance Battery. A morning, fasting blood sample will be collected from each 
participant; serum will be stored at –80C for batch analyses. From the serum, we will ascertain: 
(i) IL-6, (ii) high sensitivity CRP, and (iii) TNFα. Employment status, occupation type, and educa-
tional attainment will be collected, and categorized into binary variables for analyses. Residential 
address of each participant will be matched to the corresponding 
ABS Census data to identify area-level SEP. Linear regression 
models will be fitted to estimate the effects of SEP, occupation 
(professional/semi-professional vs other), education (completed 
some of secondary school vs completed all secondary school and 
above), and area-level SEP (lower vs higher SEP) on lean mass, 
function/strength, BMD, cortical and trabecular bone. The effect of 
confounders (age, smoking, physical in/activity, BMI, comorbidi-
ties, and medications) and inflammation factors will be estimated 
and quantified.  
 
 
47. Quantitative Measure of Effusions  

 
 

A/Prof Keith Lim (kklim@unimelb.edu.au)                                                                     
 

 
 

48. Characterization of Osteosarcopenia in Older Persons: A Bench to Bedside Approach
Supervisors:  Prof Gustavo Duque and Team of Supervisors at AIMSS 
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49. Using Wearable Activity Trackers to Monitor Physical Activity in Older Adults Under-
going Exercise Interventions for Falls 

 
 

                                                                                
 

50. Osteosarcopenia in Older Adults Attending a Fracture Liaison Service 
 

 
 

 

 
 

 

51. Improving Outcomes for People with Hip or Knee Osteoarthritis 
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52. Pre-Clinical Studies Identifying Novel Molecular Regulators of Skeletal Muscle 

Growth and Atrophy 

Supervisors: A/Prof Alan Hayes 
Project site: Western Health  
Contact:  (hayes.a@unimelb.edu.au) 
 
Project description: Skeletal muscle plays fundamental roles in the generation of movement 
and the regulation of whole body metabolism. Muscle mass is lost with prolonged periods of dis-
use due to injury or immobilization, with diseases such as diabetes, heart disease and 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 pro-
moting muscle growth are essential to limiting disability and preventing disease. Consequently, a 
thorough understanding of the molecular mechanisms that regulate skeletal muscle mass is cru-
cial to the development of effective exercise programs and potential pharmacological interven-
tions 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 spe-
cific growth factors, signalling molecules, metabolic enzymes and/or transcription factors to stim-
ulate 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. immobilization, 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 syn-
thesis and protein degradation, the phosphorylation of critical signaling 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, re-
combinant DNA purification and protein purification, the transfection of muscles in vivo and in cul-
tured cells, Western blotting, immunohistochemistry, microscopy and enzyme activity assays. 

 

53. Re-Purposed Pharmacological Agents for Rapid Therapeutic Translation in Duchenne 

Muscular Dystrophy 

Supervisors: A/Prof Alan Hayes 
Project site: Western Health  
Contact: (hayes.a@unimelb.edu.au) 
 
Project description: Duchenne Muscular Dystrophy (DMD) is a devastating degenerative neuro-
muscular disease that is currently incurable, poorly treated and in all cases fatal. While the patho-
physiology of DMD is complex, we and others have established that mitochondrial dysfunction 
and oxidative stress are key features of the disease. More specifically, dysfunctional mitochon-
dria 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. This hypothesis is 
strongly supported by the pending release of the first indication-specific pharmacological mito-
chondrial therapeutic for the treatment of DMD in Europe and the USA, idebenone (Raxone®, 
Catena®), by Santhera Pharmaceuticals. 
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 re-
purposing (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, expedit-
ing their review by regulatory bodies, and if approved, their integration into healthcare. In this pro-
ject, we aim to determine whether two existing compounds have the potential to be re-purposed 
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for DMD. We have evidence that the purine nucleotide adenylosuccinic acid, which has similar 
functional properties to idebenone, improves histopathological features of DMD muscle.                                       
The aim of this project is to investigate known pharmacological modulators of mitochondrial func-
tion and oxidative stress that are already undergoing clinical testing in humans with the view to 
re-purposing them for DMD. The project will primarily use mouse models of DMD to pre-clinically 
evaluate skeletal muscle quality, function, histology, morphometry and mitochondrial metabo-
lism. It will 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. 
 
54. Optimising Recovery Following Fracture in Older Adults – What Does the Evi-
dence Tell Us? 

                                                       
 

 

mailto:ksanders@unimelb.edu.au
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55. Lipotoxicity in Bone: Investigation of MSK Disease Processes Using Advanced Med-
ical Imaging  
Supervisors: A/Prof Damian Myers, Prof Gustavo Duque and Dr Chris Hall  
Site: Western Health 
Contact: A/Prof Damian Myers (damianem@unimelb.edu.au) 
 
Background: Our knowledge and understanding of how bone and muscle health can be regu-
lated by the different organs systems is still evolving and the key to novel therapies for bone and 
muscle pathogenesis will involve metabolic controls that link each of muscle, bone and fat tis-
sue. 
Biochemical, molecular and gene studies, linked with pre-clinical studies, have provided poten-
tial therapies for bone and muscle diseases, A fundamental requirement is the capability to de-
fine the disease state (osteoporosis/osteopenia) and then to monitor the disease progression 
and post-therapy outcomes. In preclinical models, several simple imaging modalities have been 
used but, recently, more sophisticated and informative imaging techniques have included live-
cell imaging and co-registration of functional live-cell outcomes with cell and tissue and whole 
animal structural imaging. Also, using MRI/ PET and X-ray-based 3D tomography, we can now 
investigate MSK structure and function using 2D, 3D, 4D and 5D imaging. In particular, synchro-
tron science has greatly improved MSK imaging of bone and muscle in pre-clinical models. High-
resolution and high-definition imaging enables simultaneous nano-, micro- and macro-imaging. 
Further, we can interpret outcomes beyond 3D with time-based studies (4D) and using multi-
modal, combined and co-registered imaging. 
Hypothesis: Muscle, fat and bone can be defined using advanced imaging to aid our studies 
into lipotoxicity in muscle and bone associated with sarcopenia, osteopenia and osteoporosis. 
Aim: To perform temporal imaging studies in ex vivo tissue from clinical models to investigate 
lipotoxicity in muscle and bone. Outcomes from advanced imaging techniques including MRI, 
PET, X-ray tomography and advanced synchrotron science will provide crucial information about 
the onset and progression of bone and muscle disease including osteopenia, sarcopenia and 
osteoporosis. 
 
 

 

 

56. Association between Serum Levels of Vitamin D and the Risk of Post-Stroke 

 

 
 

NEUROLOGICAL DISEASES 
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57. Stroke Biomarker Study; Role of Infections and Ischemic Stroke 
 

 
                                                                  

 

 

 

 

 

58. High Dose Vitamin D and Post-Stroke Outcomes: A Randomized Controlled Trial 
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59. The Kynurenine Pathway of Tryptophan Degradation as a  Therapeutic Target             
Supervisors: Prof  Gustavo Duque and Dr Ahmed Al Saedi                                                     
Project site: Western Health                                                                                                       

Contact: Prof Gustavo Duque (gustavo.duque@unimelb.edu.au) 

Project description: Fractures due to osteoporosis have a 
serious impact on our older population. Reports of side ef-
fects 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. 

 
 
60. Methamphetamine-induced Depression: Mechanisms and Novel Treatments 
Supervisors: A/Prof Kulmira Nurgali                                                                                           
Project site: Western Health                                                                                                        

Contact:  A/Prof Kulmira Nurgali (kulmira.nurgali@unimelb.edu.au) 

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 un-
derlying mechanisms of METH-induced depression will lead to development of more effective 
treatments. 
METH-mediated release of dopamine and norepinephrine can activate dopaminergic and adren-
ergic 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 intesti-
nal 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, includ-
ing immune, endocrine and neuronal pathways, may be involved in gut microbiota-to-brain sig-
nalling 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 intes-
tinal 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.  

 
 

PHARMACOLOGY 
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61. Purine Nucleotide Therapy or the Treatment of Duchenne Muscular Dystrophy: A 
Preclinical Evaluation 

 
 
(hayes.a@unimelb.edu.au) 

 

 

 

 

 

 

62. Novel Ways of Detecting and Managing Chronic Diseases (Chronic Kidney Disease/ 
Diabetes/Cardiovascular Disease) in Primary Care 

 

 

PUBLIC HEALTH 
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63. Understanding Patient Capacity to Adhere to Prescribed Treatment Regime Post-
Fracture 
Supervisors: A/Prof Sharon Brennan-Olsen et al 
Project site:  Western Health 
Contact: sbrennan@unimelb.edu.au) 
 
Project description: In 2012, 4.74 million Australians aged 50yrs or older (66% of those aged 
≥50yrs) had poor bone health (22% osteoporosis, 78% osteopenia).  Osteoporosis is character-
ised by low density and quality of bone, with a subsequent increased risk of fracture; currently 
one fracture occurs every 3.6 minutes. Data show that socially disadvantaged individuals have a 
disproportionately greater risk of osteoporosis and fracture compared to their less disadvantaged 
counterparts. Whilst current efforts are aimed at making ‘the first fracture the last fracture’, persis-
tence with a prescribed treatment regime is imperative for effective prevention of secondary frac-
ture. However, it is concerning that treatment adherence is only 43-53% for osteoporosis, a figure 
that is much lower compared to other diseases. Furthermore, persistence with a prescribed treat-
ment appears strongly influenced by a patient’s ability to seek, understand and utilize health in-
formation; aspects referred to as ‘health literacy’. Estimates indicate that up to a quarter of the 
Australian population has suboptimal health literacy, and this is more commonly observed in indi-
viduals who are older, socially disadvantaged, or from culturally and/or linguistically diverse popu-
lations. To date, very little is known regarding the effect size of low health literacy on a patients’ 
ability to persist with medication post-fracture. This project will recruit a new cohort of fracture pa-
tients from the Western suburbs of Melbourne: an area that is one of the most socially disadvan-
taged and culturally diverse within Victoria. Health literacy at the time of fracture will be deter-
mined, and the roles played by health literacy and social disadvantage in the ability to adhere 
with prescribed treatment regime over time will be investigated. By understanding situational and 
personal determinants of health literacy specific to osteoporotic fracture and treatment adher-
ence, we will be better placed to improve healthcare provision and inform effective patient-
practitioner alliances. 

64. Associations between Health Literacy and Self-Efficacy in Older Adults with Sarcope-

nia 

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) 

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 simi-
lar 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 sarcope-
nia. This represents an important gap in our knowledge as it means that current efforts to opti-
mise self-efficacy may not take health literacy into account. This project aims to describe the as-
sociation between health literacy and self-efficacy among a sample of older people with or at in-
creased 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 relat-
ing to health literacy and self-management of sarcopenia. This project is suitable for an honours 
student. 
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65. A Co-design Approach to Implementing Teach-back in a Metropolitan Health Service 
Supervisors: Dr. Alison Beauchamp and the Team of Supervisors at AIMSS  
Project site: Western Health  
Contact: Dr. Alison Beauchamp (alison.beauchamp@unimelb.edu.au) 

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 communi-
cation 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. Evi-
dence 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 improve-
ment 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. This 
project is suitable for an honours student.  

 

66. Rationalising the Diagnosis and Treatment of Chronic Obstructive Pulmonary Disease 
 

 
 

 
description: Smoking related Chronic Obstructive Pulmonary Disease (COPD) is a disor-

der associated with significant morbidity and mortality. Patients with COPD are often misdiag-
nosed, and over treated or incorrectly treated for symptoms such as cough, wheeze and breath-
lessness on exertion. They are frequently started empirically on one or more of the many (and 
increasing) choice of inhalers available. This prospective cohort study aims to improve the accu-
rate diagnosis and appropriate management of COPD in our patients by using a combination of 
clinically available tests. 
 
 
 
 
 
 
 
 
 
 

 
 

RESPIRATORY MEDICINE 
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67. Long-Term Characterization and Assessment of 3D Stem Cell Cultures for The 
Study of Musculoskeletal Tissues and in Tissue Engineering 

 
 

                                                 
 

 

 

 

 

 
68. Targeting Fatty Acid Synthase as a New Therapeutic Approach to Osteosarcopenia                                                                                                          
Supervisors: Prof Gustavo Duque, A/Prof  Alan Hayes and Team of Supervisors  at AIMSS
Project site:  

 

 

TRANSLATIONAL 
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69. Investigating Possible Therapies for Sarcopenic Obesity                                               
Supervisors: A/Prof Alan Hayes 
Project site: Western Health 
Contact: A/Prof  Alan Hayes (hayes.a@unimelb.edu.au) 
 
Project description: Low muscle mass and poor function with ageing (sarcopenia) is associat-
ed 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 mito-
chondrial function and mechanistic analyses, that include; measures of changes in rates of pro-
tein synthesis and protein degradation, analysis of critical signalling proteins and transcription 
factors known to stimulate muscle growth or promote muscle atrophy, via Western blotting, im-
munohistochemistry, and microscopy. Students will also get the opportunity to contribute to on-
going human trials and/or analysis of existing databases. 
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CONTACT US 

 

 

 
 

 

 
W: http://mdhs-study.unimelb.edu.au/degrees 

 

 Gustavo Duque  
 and Chair of

 - Australian Institute for
Musculoskeletal Science (AIMSS) 

 University of Melbourne   
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