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Baker IDI Heart and Diabetes Institute
Grant ID:
268900 
Start Year:
2004
CIA Name:
A/Pr Bronwyn  A Kingwell
End Year:
2006
Main RFCD:
Endocrinology  
Total funding:
$279,750.00
Admin Inst:
Baker IDI Heart and Diabetes Institute  
Grant Type: 
Standard Project Grant
Title of research award: A novel mechanism for manipulation of peripheral glucose utilization in patients with type 2 diabetes mellitus
Lay Description (from application):

Significance: Over 600,000 Australians have type 2 diabetes (approximately half are undiagnosed) and it is estimated that this number will increase substantially to 10% of the adult population over the next 10 years. At the conclusion of this grant we expect to understand whether specific signalling molecules might plausibly represent the basis of a novel therapeutic approach to control blood glucose. If successful, this work could contribute to improved metabolic control and prevention of diabetic complications through new blood glucose lowering agents. Hypotheses: Muscle is the major site of glucose disposal in the body and the two most relevant stimuli for glucose uptake into muscle are insulin and muscle contraction (exercise). The insulin pathway is impaired in patients with type 2 diabetes leading to high blood glucose and complications. Glucose uptake in response to exercise however appears to be normal in patients with type 2 diabetes. Indeed we have evidence to suggest that this pathway may compensate for impaired insulin action in type 2 diabetes. We hypothesise that molecules activated by contraction (exercise) may be useful as therapies to improve resting glucose control in type 2 diabetic patients. Aims: We plan a series of three studies to examine whether glucose uptake may be improved both acutely and chronically at rest by an agent implicated in exercise mediated glucose uptake.
Research achievements (from final report):

Excess glucose in the blood stream, as occurs in diabetes causes blood vessel damage which ultimately leads to serious complications in the kidneys, eyes, peripheral blood vessels and most importantly, the heart. Insulin removes glucose from the blood into metabolically active tissues including muscle where it can be used as a fuel source. Recent research has shown that exercise also causes movement of glucose from the blood into muscle, but via a mechanism which does not involve insulin and may involve the molecule nitric oxide (NO). The aim of this project was to determine whether NO donor drugs could represent a new therapeutic approach to the treatment of diabetes through simulation of the effects of exercise. We have shown that acute administration of the NO donor drug, sodium nitroprusside increases glucose uptake into the leg muscle under resting conditions. We expanded this study to examine the effects of chronic NO administration on glucose metabolism. This involved an initial pilot investigation to determine which of two nitrate drugs was the best NO donor. The data from this study suggested that chronic nitrate therapy did not influence glucose metabolism. Concurrent research within the lab however suggested that good (HDL) cholesterol may play an important role in glucose and fat metabolism. We pursued this observation and now have convincing data that HDL increases glucose uptake and stimulates fat metabolism in cells derived from human muscle. Our findings offer a common molecular mechanism explaining the role of low HDL levels in diabetes and provide a rationale for designing therapies to raise levels of circulating HDL to address the metabolic syndrome, type 2 diabetes mellitus and obesity.
Expected future outcomes:

Our finding that HDL stimualtes glucose and fat metabolism is being pursued in a proof of concept clinical trial. If successful, these studies will support a unified concept describing the aetiology of the metabolic syndrome, and provide a rationale for therapeutic approaches to raise levels of circulating HDL to manage the metabolic syndrome, type 2 diabetes mellitus (DM) and obesity
Name of contact:
A/Prof Bronwyn Kingwell
Email of contact:
bronwyn.kingwell@baker.edu.au

Grant ID:
292902 
Start Year:
2004
CIA Name:
Prof Mark A Febbraio
End Year:
2006
Main RFCD:
Cell Physiology  
Total funding:
$329,250.00
Admin Inst:
Baker IDI Heart and Diabetes Institute  
Grant Type: 
NHMRC Research Fellowship
Title of research award: Senior Research Fellow B
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

In 2000, together with my collaborator Professor Bente Klarlund Pedersen, I made the vital discovery that muscles produce and secrete cytokines that have biological reactivity. This formed the basis of my successful SRFB application. During the period of my fellowship, we made the very important discovery that IL-6 and other IL-6 family cytokines can be used as anti-obesogenic compounds and this has culminated in the publications in journals such as Nature Medicine, Journal of Clinical Investigation, Cell Metabolism, Diabetes, Journal of Biological Chemistry and FASEB Journal., as well as the filing of a patent for gp130 receptor ligands as anti-obesity therapies.
Expected future outcomes:

I have recently filed of a patent for the use of gp130 receptor ligands as anti-obesity therapies. Our expected future outcome is that we will take drugs that activate the gp130 receptor into clinical trials to treat obesity and insulin resistance.
Name of contact:
Ebru Yaman
Email of contact:
ebru.yaman@bakeridi.edu.au

Grant ID:
342115 
Start Year:
2005
CIA Name:
Prof Mark A Febbraio
End Year:
2007
Main RFCD:
Cardiology (incl. Cardiovascular Diseases)  
Total funding:
$345,000.00
Admin Inst:
Baker IDI Heart and Diabetes Institute  
Grant Type: 
Standard Project Grant
Title of research award: Novel therapeutic interventions to increase blood flow to skeletal muscle
Lay Description (from application):

Over the past decade it has become clear that the cytokine interleukin (IL)-6 is produced in and released from tissues such as fat and muscle to mediate metabolic processes. In this respect, it acts in a "hormone like" manner. During this period it has also become apparent that the hormone insulin increases blood flow to skeletal muscle. There is emerging evidence that IL-6 plays a role, not only in metabolic and signalling processes within skeletal muscle, but also in blood flow. This project will determine whether the cytokine IL-6 is a viable therapeutic target in the treatment of blood flow disorders in patients with type 2 diabetes. This has major ramifications since type 2 diabetes has reached pandemic levels in Australia and is estimated to cost the community approximately 800 million dollars per year.
Research achievements (from final report):

We hypothesised that IL-6 may promote endothelial cell signaling and capillary recruitment leading to enhanced insulin stimulated glucose uptake. Contrary to our hypothesis, we observed that IL-6 blunted insulin stimulated endothelial cell signalling and capillary recruitment via the activation of TNFalpha. However, IL-6 alone did not negatively affect either endothelial cell signalling or capillary recruitment. This is significant because the data demonstrate that insulin can act in a pro-inflammatory manner
Expected future outcomes:

The future outcomes may be that, from a clinical perspective, one should be cautious when prescribing insulin as a glucose lowering therapy in obesity since circulating IL-6 is elevated in obesity and these two proteins act in a synergistic manner to promote inflammation in endothelial cells
Name of contact:
Mark A Febbraio
Email of contact:
mark.febbraio@baker.edu.au

Grant ID:
392206 
Start Year:
2006
CIA Name:
Prof Mark A Febbraio
End Year:
2008
Main RFCD:
Cell Metabolism  
Total funding:
$578,625.00
Admin Inst:
Baker IDI Heart and Diabetes Institute  
Grant Type: 
Standard Project Grant
Title of research award: Ciliary Neurotrophic Factor: a novel therapeutic agent for the prevention of muscle insulin resistance
Lay Description (from application):

In 1995 leptin was discovered and scientists world-wide hoped that this was the "great panacea" in the treatment of obesity related disorders. Alas, from 1995-1997 the identification of a novel cytokine inducible compound termed suppressor of cytokine signaling (SOCS) that negatively regulated leptin signalling and lead to "leptin resistance", quashing hopes for a viable "anti-obesogenic" drug. Recently, however, work from our group has demonstrated that the neuropoietic cytokine, ciliary neurotrophic factor (CNTF), can act in an anti-obesogenic fashion in a manner similar to leptin. However, unlike leptin, when we place rodents on a high fat diet, the effects of CNTF persist and override induction SOCS proteins. This project will examine the biochemical pathways that allow the actions of CNTF to persist in the presence of diet-induced obesity. This is of major significance because in completing this work, the potential for the development of peripheral tissue drug targets for the treatment of obesity related diseases are both tangible and realistic.
Research achievements (from final report):

The aim of this project was to elucidate the mechanisms by which CNTF can act as an anti-obesogenic drug and, in contrast with leptin, overcome the negative effects of elevated SOCS protein expression. We showed that CNTF can overcome leptin resistance both centrally and in peripheral tissue . We showed that while STAT3 signalling was not an absolute requirement for gp130 receptor signalling, truncating the cytoplasmic domain of the gp130 receptor distal to the SHP2 domain (Tyr759) resulted in a failure for CNTF to adequately signal through the gp130 receptor.
Expected future outcomes:

The second phase of the grant was to design a cytokine that may have better efficiency than CNTF as a therapeutic strategy. We synthesized a novel protein by transferring the putative "LIF receptor (LIFR) binding module" from CNTF to IL-6. We hope that this compound will result in a new drug.
Name of contact:
Mark Febbraio
Email of contact:
mark.febbraio@bakeridi.edu.au

Curtin University of Technology
Grant ID:
229030 
Start Year:
2003
CIA Name:
Dr Spencer D PROCTOR
End Year:
2008
Main RFCD:
Cardiology (incl. Cardiovascular Diseases)  
Total funding:
$273,814.00
Admin Inst:
Curtin University of Technology  
Grant Type: 
CJ Martin Fellowship
Title of research award: CJ Martin Fellowship- To characterize and attenuate cholesterol deposition in animal model(s) of obesity, insulin resistance and diabetes using novel pharmaceutical compounds
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

Cardiovascular disease (CVD) is the most common cause of death and morbidity in all prosperous societies, leading to heart attacks, strokes and kidney disease. A major contributor to CVD is obesity non-insulin dependent diabetes mellitus (NIDDM), or type-2 diabetes. CVD is caused by the accumulation of cholesterol and lipid in blood vessels, which can lead to a complete blockage in the artery and stop blood flow. In diabetes, the accumulation of cholesterol in arterial vessels is accelerated and CVD develops and progresses more quickly, unfortunately it is still not clear how this happens. Strangely, the 'bad' types of cholesterol (called LDL) that are thought to cause heart attacks, appear to be normal in people with early diabetes. We have discovered recently that humans (and animals) with insulin-resistance (early type-2 diabetes) have raised levels of dietary cholesterol (called chylomicrons), which are different from the traditional 'bad' cholesterol called LDL.
Expected future outcomes:

We have developed an animal model that will allow us to explore how the intestine is modulated during chronic disease and contrbutes to CVD risk
Name of contact:
Spencer Proctor
Email of contact:
spencer.proctor@ualberta.ca

Deakin University
Grant ID:
274315 
Start Year:
2004
CIA Name:
Dr Kylie  Ball
End Year:
2008
Main RFCD:
Epidemiology  
Total funding:
$426,250.00
Admin Inst:
Deakin University  
Grant Type: 
Population Health CDA
Title of research award: Contextual influences on nutrition, physical activity and obesity
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

Key findings to emerge from this study include: o Socioeconomic variations in healthy eating are partly explained by lower levels of nutrition knowledge; less 'health consciousness' when making food choices; and less social support for healthy eating from family and friends. o Socioeconomic variations in walking behaviours are partly mediated by personal factors (eg less enjoyment of walking) but also by factors within the built environment (eg fewer walking tracks and poorer street connectivity in socioeconomically disadvantaged neighbourhoods) o Women of lower socioeconomic position (SEP) more often report lower levels of 'social capital' (eg less trust in their neighbours) and this also contributed to lower levels of walking and physical activity amongst these women. Crime levels do not appear to predict lower levels of walking in disadvantaged neighbourhoods. o Physical inactivity and obesity are key risk factors for depressive symptoms amongst women, and even low levels of physical activity can be protective against risk for depressive symptoms.
Expected future outcomes:

This research will continue to inform the development of intervention strategies aimed at promoting physical activity and healthy eating and reducing risk of obesity, particularly amongst persons experiencing socioeconomic disadvantage.
Name of contact:
Kylie Ball
Email of contact:
kylie.ball@deakin.edu.au

Grant ID:
323518 
Start Year:
2005
CIA Name:
Dr Kylie  Hesketh
End Year:
2009
Main RFCD:
Epidemiology  
Total funding:
$144,362.00
Admin Inst:
Deakin University  
Grant Type: 
Australian Training Research Fellowship (Part-time)
Title of research award: Influence of socio-economic and family circumstance on children s physical activity: implications for the prevention of childhood overweight and obesity
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

This work has increased understanding of children's physical activity, sedentary behaviours and body mass index. In particular it has revealed that particular aspects of family circumstances, such as cultural background, language spoken at home, and number of children in the home, impact on children's physical activity, sedentary behaviours and body mass index. This work has the potential to inform strategies which engage families and communities in the promotion of physical activity opportunities for children.
Expected future outcomes:

Development of intervention strategies to improve long-term health outcomes for children aged birth to 5 years of age by maximising physical activity opportunities and limiting sedentary behaviour opportunities from early life.
Name of contact:
Kylie Hesketh
Email of contact:
kylie.hesketh@deakin.edu.au

Flinders University
Grant ID:
275526 
Start Year:
2004
CIA Name:
Dr Anthea M Magarey
End Year:
2007
Main RFCD:
Public Health and Health Services not elsewhere classified  
Total funding:
$400,875.00
Admin Inst:
Flinders University  
Grant Type: 
Standard Project Grant
Title of research award: Management of overweight pre-pubertal children: a randomised controlled trial
Lay Description (from application):

Obesity is an increasingly common problem in the Australian community, affecting both adults and children. Up to 1 in 4 Australian children are overweight or obese, making it one of the most common chronic disorders in this age-group. Obesity in childhood is associated with such complications as high blood pressure, risk of diabetes, high cholesterol levels, hip, knee and ankle problems, and psychological distress. Given the impact of overweight and obesity on the health of children, how can it be best treated? Surprisingly, there is little information available to guide the management of this common problem. In this study we will test the hypothesis that the addition of a parent skills training program will significantly increase the effectiveness of a diet-activity program designed to reduce weight in overweight 6 to 9-year-olds. Children enrolled in the study will receive one of two interventions (i) parenting + activity-diet or (ii) diet-activity. Parents in the parenting intervention will participate in a parenting skills training program (Triple P) preceding the diet-activity program. Triple P comprises four 2-hour weekly group sessions and four, 15 minute follow-up phone calls which will focus on the skills and strategies required to supervise lifestyle changes. The diet-activity program comprises 8 group sessions for parents over a 5 month period on specific dietary and activity changes and simultaneous structured activity sessions for the children. "Success" will be judged in several ways. Over a 2 year period, we will monitor the child's weight, self-esteem, sense of well-being, blood pressure and cholesterol levels. We will also monitor the family's functioning and the parents' parenting skills and sense of efficacy. Results from the study should allow us to determine which treatment approach for management of childhood obesity is the most appropriate to be established in community settings.
Research achievements (from final report):

This is the largest RCT evaluating treatment of overweight pre-pubertal children published to date. The program (Parenting Eating and activity for child health (PEACH)evaluated the effectiveness of the addition of parenting skills to a lifestyle education program for families with an overweight 5 to 9-year-old child. There was a clinically relevant signficant weight loss of 8 to 13% at the end of the 6 month program in both arms of the study (both BMI SD and waist SD). The addition of parenting skills training resulted in a significantly lower BMI SD at the end of the 6-month intervention (12% versus 8%) but did not confer any significant improvement in relative weight reduction at subsequent follow-up compared with the lifestyle only group. There was no group effect on waist SD. However an additional important finding was that with no further contact (other than 6-monthly measurement) the loss in waist SD was maintained for a further 18 months ie to 24 months from baseline and there was a further 2.5% reduction in BMI SD (p=0.02). In addition, at the end of the 6 month program there were signficant improvements in parent reported child quality of life as well as lifestyle factors (diet and activity) and these changes were maintained longer-term. The program was well accepted by participants. This program offers an effective intervention for management of overwight and obese pre-pubertal children.
Expected future outcomes:

Demonstration of the effectiveness of PEACH when delivered in the wider community by health professionals after undertaking facilitator training. This trial will begin in 2008. Dissemination of the program in the wider community will provide an effective weight management program to which families with an overweight or obese child may be referred
Name of contact:
Dr Anthea Magarey
Email of contact:
anthea.magarey@flinders.edu.au

Grant ID:
324732 
Start Year:
2005
CIA Name:
Dr Peter G Catcheside
End Year:
2007
Main RFCD:
Respiratory Diseases  
Total funding:
$404,875.00
Admin Inst:
Flinders University  
Grant Type: 
Standard Project Grant
Title of research award: The role of arousal and diaphragm displacement in the pathogenesis of obstructive sleep apnoea.
Lay Description (from application):

Obstructive sleep apnea (OSA) affects 4% of men and causes excessive daytime sleepiness leading to increased accidents, high blood pressure and premature cardiovascular disease e.g. heart attacks and strokes. OSA is characterized by repetitive obstructions of the floppy portion of the throat during sleep with adverse effects on oxygen levels and sleep quality. OSA is strongly associated with obesity and is 2-3 times more common in men than women. How obesity and male gender predispose to OSA is not known. We will investigate two factors that we believe are most likely involved in causing and explaining this gender difference in OSA. We will examine if breathing responses with brief awakening are sufficient to promote OSA patterns of breathing in snorers and if they are greater in male than female OSA patients. We have already shown that healthy men have greater breathing response to arousal compared to women. These brief arousals occur hundreds of times a night in OSA patients, and over-breathing on arousal may increase the probability of upper airway obstruction on falling back to sleep. We will also investigate why even healthy men show greater breathing responses compared to women. Men tend to accumulate fat centrally, particularly in the abdomen, whereas in women fat tends to be distributed more to the hips and thighs. This could be very important in OSA because downward pull exerted on the upper airway by the diaphragm is likely to be reduced in people with more abdominal obesity. This mechanisms has not yet been studied in humans. We will therefore investigate if increased forces placed on the diaphragm during sleep make the upper airway more prone to collapse. We will also investigate these effects during sleep onset, when there may well be important changes in diaphragm position as muscles relax.
Research achievements (from final report):

This project examined 2 mechanisms potentially contributing as important causes of obstructive sleep apnoea, a condition where the upper airway repeatedly collapses during sleep preventing normal stable breathing and causing severe sleep fragmentation, daytime sleepiness and repeated overnight cardiovascular system activation. Experimentally compressing the abdomen during sleep was shown to cause the upper airway to become more collapsible in a group of patients already prone to airway collapse in sleep. This finding is most likely due to mechanical compressive effects reducing downward pull on the upper airway by the lower airways and interconnected tissues inside the chest. This may help explain why obesity and particularly the male tendency for abdominal obesity are primary risk factors for OSA, and why OSA improves with weight loss. The role of responses to brief arousal from sleep in destabilising respiratory control and upper airway function, and for promoting conditions favouring heart arrhythmias were also examined. One study showed that arousal produces more prolonged activation of upper airway dilating muscles compared to the diaphragm, the main muscle of breathing. This is likely to be a protective mechanism, frequently ineffective in preventing further airway collapse in OSA patients. In related studies there was strong evidence supporting that exaggerated arousal responses and abnormal respiratory control mechanisms help to create unstable patterns of breathing in OSA patients. It was also found that respiratory and arousal events are markedly less frequent in deep sleep, suggesting that changes in respiratory control mechanisms and/or arousability with changing sleep depth importantly influence OSA severity. Several aspects of these findings are now being pursued in a related ongoing project.
Expected future outcomes:

These studies help to explain likely important mechanisms contributing as causes of OSA. Strategies designed to reverse or compensate for these abnormalities are likely to lead to improved testing and treatments for OSA patients in the future. We are currently pursuing this area of investigation further.
Name of contact:
Peter Catcheside
Email of contact:
peter.catcheside@rgh.sa.gov.au

Garvan Institute of Medical Research
Grant ID:
210169 
Start Year:
2002
CIA Name:
Prof David E James
End Year:
2004
Main RFCD:
Protein Targeting and Signal Transduction  
Total funding:
$468,300.00
Admin Inst:
Garvan Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Molecular regulation of GLUT4 trafficking
Lay Description (from application):

Insulin resistance (the inability of ordinarily insulin-sensitive tissues such as muscle and adipose tissue to respond to insulin) contributes to a number of diseases including diabetes and obesity. A key metabolic step in these tissues is the uptake of glucose from the blood stream. This step is accelerated by insulin thus allowing efficient clearance of glucose from the bloodstream after a meal. Our laboratory has played a major role in showing that insulin regulates glucose uptake into muscle and adipose tissue by stimulating the movement of a glucose transport protein from inside the cell to the cell surface (see http://www.imb.uq.edu.au/groups/james/glut4 for an animated description of this process). The purpose of this proposal is to dissect the molecular mechanisms by which this glucose transporter can be held inside the cell in the absence of insulin and then allowed to be released from this site moving to the surface in the presence of insulin. Our studies over the past 5 years have brought us much closer to understanding this process in detail. The identification of the molecules responsible for this regulatory step will not only aid our understanding of this process but it will also provide a valuable target for development of therapeutic agents that can be used to combat insulin resistance.
Research achievements (from final report):

Type 2 diabetes and obesity are increasing in our community at an alarming rate. One of the major predisposing factors in these diseases is insulin resistance. The major goal of our studies is to conduct a molecular study of the factors controlling normal insulin action. A major action of insulin is to control glucose uptake in muscle and fat cells. This process is defective in Type 2 diabetes. We have begun to unravell the steps that control this process in adipocytes. A major achievement during the garnt period was the development of a novel assay for assessing insulin action in cells. We have patented this technology and are currently in discussion with various Pharmaceutical companies to use this assay for drug screening purposes. We have also used this assay to further dissect the basic mechanism of insulin regulated glucose transport. We have identified multiple intracellular trafficking steps including the shuttling of the glucose transporter between different compartments and this provides a much more detailed view of the process and provides new opportunities for assessing how it may go awry.
Expected future outcomes:

1. The use of our novel assay to screen for compounds that override insulin resistance. This will be done using compound libraries. 2. The use of our assay for screening known compounds that might modify insulin action to determine their mode of action. 3. To further dissect the basic mechanism by which insulin regulates glucose uptake in adipocytes
Name of contact:
David James
Email of contact:
d.james@garvan.org.au

Grant ID:
230820 
Start Year:
2003
CIA Name:
Dr Amanda  Sainsbury-Salis
End Year:
2005
Main RFCD:
Systems Physiology  
Total funding:
$315,000.00
Admin Inst:
Garvan Institute of Medical Research  
Grant Type: 
New Investigator
Title of research award: Investigation of the role of hypothalamic Y1 receptors in obesity
Lay Description (from application):

The worldwide prevalence of obesity alarming, and is a major risk factor for diseases such as type 2 diabetes. Although the benefits of weight loss in overweight subjects are undisputed, there currently exists no effective long-term treatment for obesity. Therefore pharmacological interventions for obesity could dramatically reduce the burden of this disease. There is much interest in the development of treatments for obesity that prevent the action of proteins in the brain that are thought to lead to increased food intake and gain of body fat, such as neuropeptide Y and its receptor Y1, both of which are found in the hypothalamus in regions known to regulate body fat. However, the true role of Y1 receptors in regulating body weight in the hypothalamus is currently unclear, since there are no known pharmacological tools that can specifically block or activate this receptor in order to demonstrate its function. To circumvent this problem we have developed genetically modified mice that enable us to specifically delete the Y1 receptor from the hypothalamus of adult mice, and therefore determine its role in regulating body weight. This project will demonstrate whether hypothalamic Y1 receptor deletion can reduce food intake and body fat in mice in the long-term, and whether it can cause other changes in metabolism that might also contribute to reducing body fat. We will also show whether the obesity that results from either a high-fat diet, from an excess of the stress hormone corticosterone, or from genetic mutation in mice, can be prevented or reversed by deletion of hypothalamic Y1 receptors. The results will be instrumental in deciding whether developing medicines that specifically block Y1 receptors in the hypothalamus will be of significant benefit for the long-term treatment of human obesity, which is caused by multiple genetic and environmental factors.
Research achievements (from final report):

It is known that food restriction (e.g. dieting) leads to elevated expression of neuropeptide Y (NPY) in the hypothalamus, contributing to increased hunger, reduced metabolic rate, and difficulty to attain and maintain a healthy body weight. We know that NPY exerts these effects via a variety of different Y receptors, but we don't know which one(s) is(are) the most important in mediating this NPY-induced "famine reaction". Using state-of-the-art technology to delete Y1 receptors specifically from the hypothalamus of the brain, we showed that under normal conditions Y1 receptors are not involved in reguating food intake or fat storage, but contribute to behaviours related to feeding, notably food grinding and aggression. However, under situations of increased NPY levels in the brain (such as during food restriction), Y1 receptors are partly responsible for mediating the increased propensity to store fat. Whereas deficiency of Y1 receptors resulted in a mild decrease in body fat levels under some circumstances, we showed that deficiency of Y2 and Y4 receptors results in even greater and synergistic reductions in body fat. These data show that strategies aimed at reducing the function of Y2 and Y4 receptors could help reduce the tenacity of the human "famine reaction", thereby increasing effectiveness of lifestyle changes for weight loss.
Expected future outcomes:

These findings will provide valuable targets for pharmacotherapy for obesity.
Name of contact:
Dr Amanda Sainsbury-Salis
Email of contact:
a.sainsbury-salis@garvan.org.au

Grant ID:
188805 
Start Year:
2002
CIA Name:
A/Pr Herbert  Herzog
End Year:
2006
Main RFCD:
Central Nervous System  
Total funding:
$600,000.00
Admin Inst:
Garvan Institute of Medical Research  
Grant Type: 
NHMRC Research Fellowship
Title of research award: Senior Research Fellowship
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

This project was able to delineate the functional contribution of all known Y receptors on the regulation of food intake and energy homeostasis thereby identifying therapeutical targets for the treatment of obesity. Several highlights are listed below. One is the discovery that Y2Y4 double KO mice are protected against obesity when fed a high fat diet. Another highlight was that we could show that deletion of the ligand PYY in mice causes the development of hyperinsulinaemia and also leads to obesity. Interestingly the opposite phenotype is seen when PYY levels are chronically upregulated in PYY transgenic mice. In this case the mice are also protected against high fat diet induced obesity.
Expected future outcomes:

The identification of the important players in the regulation of food intake will allow to develop potential therapeutics helping to reduce food intake.
Name of contact:
Prof. Herbert Herzog
Email of contact:
h.herzog@garvan.org.au

Grant ID:
230816 
Start Year:
2003
CIA Name:
A/Pr Herbert  Herzog
End Year:
2006
Main RFCD:
Central Nervous System  
Total funding:
$650,000.00
Admin Inst:
Garvan Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: NPY and Energy Homeostasis
Lay Description (from application):

Obesity is an every increasing problem worldwide, with major risks for the development of associated cardivasular and type II diabetes related disorders. This research project will determine the underlying mechanisms of how specific receptors in the brain control energy metabolism, appetite and body fat accumulation. It will also determine how peripheral factors can influence this process. The outcome of this research should identify new targets and approaches to prevent and treat obesity and the associated, type 2 diabetes and cardiovascular disorders.
Research achievements (from final report):

This project was able to delineate the functional contribution of all known Y receptors on the regulation of food intake and energy homeostasis thereby identifying therapeutical targets for the treatment of obesity. Several highlights are listed below. One is the discovery that Y2Y4 double KO mice are protected against obesity when fed a high fat diet. Another highlight was that we could show that deletion of the ligand PYY in mice causes the development of hyperinsulinaemia and also leads to obesity. Interestingly the opposite phenotype is seen when PYY levels are chronically upregulated in PYY transgenic mice. In this case the mice are also protected against high fat diet induced obesity.
Expected future outcomes:

The identification of the important players in the regulation of food intake will allow to develop potential therapeutics helping to reduce food intake.
Name of contact:
Prof. Herbert Herzog
Email of contact:
h.herzog@garvan.org.au

Grant ID:
276419 
Start Year:
2004
CIA Name:
A/Pr Gregory J Cooney
End Year:
2006
Main RFCD:
Nutrition and Dietetics  
Total funding:
$570,375.00
Admin Inst:
Garvan Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: The role of stress response and circadian genes in the link between excess lipid and insulin resistance
Lay Description (from application):

Obesity and its associated conditions of heart disease, reduced insulin action, fatty liver and type 2 diabetes are increasing at an alarming rate worldwide. The epidemic of these conditions appears to be due to an interaction between genetic background and changes in the environment such as reduced physical activity and increased availability and consumption of high energy food. The relationship between genes and environment is very complex but it seems clear that increased intake of high fat foods can cause body tissues to accumulate excess fat. This interferes with the way that the hormone insulin controls body glucose utilisation although how this happens has not been fully defined. This grant application will test two possible mechanisms that could help explain the link between increased dietary fat intake and decreased insulin action in muscle. Using microarrays to examine the activity of genes in normal and insulin resistant muscle, we have identified two groups of genes that may be involved in how fat causes insulin resistance. One group of genes is normally associated with stress and we will determine if fats control these genes directly or if fats increase other stress factors which increase the activity of these genes. We will then use novel gene therapy techniques to see if these genes cause insulin resistance in muscle of experimental animals. The second group of genes is related to the mechanisms which regulate daily cycles in the body such as sleep/wake cycles, blood pressure, and eating behaviour. We will examine the activity of these genes over a 24 hour period in muscle from normal animals and insulin resistant animals to determine if disruption of these gene cycles contributes to insulin resistance. We will then perform experiments to establish what processes these genes control. The successful outcome of this grant will determine if these groups of genes can be targeted to help treat lipid-induced insulin resistance in muscle.
Research achievements (from final report):

Significant progress has been made in both parts of this project. 1. We have undertaken microarray analysis of gene expression in cultured L6 muscle cells treated overnight with fatty acid and shown that acute fatty acid treatment up-regulates expression of several of the same stress genes up-regulated by fat-feeding in muscle. We have established the utility of using siRNA constructs to reduce gene expression using electroporation in a collaborative study in which siRNA for nurr77 was introduced into mouse muscle with the effect of reducing genes of fatty acid oxidation. 2. We have documented significant differences in the expression of circadian rhythm and metabolic genes in muscle and liver of fat-fed rats. The circadian transcription factor dbp had altered expression in liver and muscle from fat-fed rats. We have measured significant alterations in the expression of metabolic genes in muscle and in the diurnal variation of plasma fatty acids and intracellular lipids. These results indicate that the diurnal metabolism of glucose and lipid are significantly altered by a high fat diet in a temporal fashion with key differences only evident at specific times of the 24 hour cycle. It is possible that interventions at specific times of the day may have the most benefit for the treatment of metabolic disease.
Expected future outcomes:

The outcomes of the work funded by this grant will be several journal articles documenting key differences in the metabolism of glucose and lipid at specific times during the 24 hour cycle that are important in the development of metabolic disease.
Name of contact:
A/Prof Greg Cooney
Email of contact:
g.cooney@garvan.org.au

Grant ID:
276430 
Start Year:
2004
CIA Name:
Prof Edward W Kraegen
End Year:
2006
Main RFCD:
Endocrinology  
Total funding:
$0.00
Admin Inst:
Garvan Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Role of impaired insulin signalling in fatty acid-induced muscle insulin resistance in vivo
Lay Description (from application):

Type 2 diabetes represents an escalating global health problem. In Australia 7.5% of the population has diabetes and another 16% insulin resistance (impaired action of insulin in tissues). As well as diabetes, insulin resistance is closely associated with obesity, dyslipidaemia, hypertension and cardiovascular diseases (Syndrome X). While genetic factors play a role, a high caloric intake (particularly with a high fat content) and a sedentary lifestyle are extremely important environmental contributors to Syndrome X and diabetes. From evidence that we and others have obtained over the last few years it is now evident that an important mediator of insulin resistance is the quantity of fat molecules which accumulate in muscle and liver. This project examines mechanisms whereby this fat accumulation can disrupt the signalling mechanism normally causing increased glucose metabolism in response to insulin. While basic experiments in cell systems have identified some candidates, a need exists to demonstrate whether they actually cause the insulin resistance in the whole animal or human, or are merely associated with it. We will combine metabolic/physiological studies with a novel technique we have recently established in our laboratory for introducing DNA into skeletal muscle of laboratory animal models. We now aim to exploit this approach to obtain more definitive data about the importance of insulin signalling changes to insulin resistance. Two major steps in insulin signalling will be investigated, involving the insulin receptor substrate proteins and the kinase Akt/PKB, both strongly implicated in lipid-induced insulin resistance. This knowledge will be invaluable in improving strategies to lessen or prevent lipid-associated insulin resistance, a major contributor to the metabolic derangement in Type 2 diabetes and Syndrome X.
Research achievements (from final report):

Our overall aim was to determine the in vivo mechanisms whereby accumulation of fatty acids and/or their metabolites cause insulin resistance in muscle. We first established a new technique (in vivo electrotransfer IVE) to alter local gene expression in skeletal muscle of rodents as a means of investigating the role of signalling proteins in vivo. Extensive validation work was performed based on mechanisms which enhance glucose transport in muscle and were published in Diabetes. We demonstrated that IVE combined with appropriate methodology could be used to both enhance and diminish local muscle gene expression, thus making it a powerful tool to establish important targets for insulin action in muscle in vivo. Our results highlight the utility of IVE for the acute manipulation of muscle gene expression in the study of glucose metabolism, led on to the signaling studies in this project as follows. We targetted a particular protein in insulin signalling, namely Akt ; this has two isoforms whose respective roles in muscle were not clear. We over-expressed active forms of both isoforms (Akt1 and Akt2) in rat muscle using IVE and 1-2 weeks later assessed responses. Both isoforms led to muscle hypertrophy but Akt-2 had a greater influence on glucose transport. However insulin-stimulated glucose uptake was not altered by over-expression of either isoform despite approximate 30% reductions in the upstream signalling protein IRS-1 These data indicate distinct roles for Akt-1 and Akt-2 in muscle glucose metabolism and that moderate reductions in IRS-1 expression do not result in the development of insulin resistance in skeletal muscle in vivo. Rather the results point to the likely importance of steps in insulin signalling downstream of Akt in generating insulin resistance.
Expected future outcomes:

Novel techniques (in vivo electrotransfer) developed for manipulating muscle gene expression to study metabolism have proved of considerable use to many groups. The new data on insulin signalling in skeletal muscle in intact animals obtained using these novel techniques have implications for designing pharmaceuticals targeting insulin signaling as a treatment of insulin resistance.
Name of contact:
Prof Edward Kraegen
Email of contact:
e.kraegen@garvan.org.au

Grant ID:
276431 
Start Year:
2004
CIA Name:
Prof Donald  Chisholm
End Year:
2006
Main RFCD:
Endocrinology  
Total funding:
$350,570.00
Admin Inst:
Garvan Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Study of mechanisms by which abdominal fat contributes to insulin resistance and Type 2 diabetes
Lay Description (from application):

The worldwide epidemic of Type 2 diabetes is related to major nutritional and activity changes interacting with a genetic predisposition. The two key defects in Type 2 diabetes are a reduced response to insulin (insulin resistance) and relative failure of insulin production. Insulin resistance is the earliest defect and is closely associated with cardiovascular risk. Obesity generates insulin resistance, but intraabdominal (visceral) fat has particular importance. Visceral fat cells are different to other fat cells; they are very metabolically active and 'spill out' fatty acids indiscriminately contributing to insulin resistance in liver and muscle; they also produce hormones which may modify the action of insulin. We will study people undergoing abdominal surgery. Participants will be (1) normal weight and sensitive to insulin, (2) abdominally overweight and insulin resistant, (3) insulin resistant with Type 2 diabetes. We will document abdominal fat, circulating lipid and hormone levels and insulin action. At surgery fat biopsies will be obtained from (a) inside the abdominal cavity, (b) the fat layer under the abdominal skin and (c) fat in the buttock. The activity of a large number of genes in the fat tissue will be assessed in 8 subjects using DNA array (4 each from Groups 1 and 2). Then a small number of genes will be selected on the basis of different activity in visceral fat from buttock fat, and between insulin sensitive and insulin resistant people. The activity of these genes will be determined in all subjects in the 3 groups. We anticipate identifying a few (perhaps 3) genes whose activity is closely associated with insulin resistance and will examine their capability to block insulin action in a series of animal and cellular studies. These studies should identify specific mechanisms by which visceral fat creates insulin resistance. This would be an important step towards prevention and improved medication for Type 2 diabetes.
Research achievements (from final report):

The amount of visceral fat [fat inside the abdomen] is strongly associated with risk of Diabetes and Cardiovascular disease.This research has examined the activity of a large number of genes in visceral and peripheral [subcutaneous] fat and has demonstrated major differences in genes promoting inflammation and regulating fat mobilisation [lipolysis] ,cortisol metabolism [11 B hydroxysteroid dehydrogenase] and metabolic activity [Leptin].Major differences in genes controlling tissue development have also been found,indicating that visceral fat is a different type of tissue to peripheral fat.Of most interest,it has been found for the first time that an important developmental gene,Islet-1,is active in visceral but not peripheral fat -- this gene was previously not thought to be active in any fat tissue.The expression [activity] of Islet-1 in visceral fat was shown to be reduced with increasing obesity in both humans and rodents [mice fed a high fat diet or mice with obesity due to deficiency of the Leptin gene] ;conversely expression was increased in mice with a genetic manipulation [c-Cybl knockout] causing leanness and increased insulin sensitivity.Islet-1 was predominantly in preadipocytes [the cells which develop into fat cells] suggesting it may play an important role in the development and differentiation of visceral fat - which would be consistent with a role already established in the pancreas,heart and nerve cells.This suggests Islet-1 could be a future target for drugs to reduce accumulation of visceral fat and reduce risk of Diabetes and Cardiovascular disease.
Expected future outcomes:

This research has clarified major differences between abdominal fat and fat elsewhere in the body and has identified a developmental gene,Islet-1,uniquely expressed in abdominal fat.This could lead the way to modifying the adverse effects of abdominal fat,which include increased inflammation and increased release of fats into the blood stream
Name of contact:
Prof.Donald Chisholm
Email of contact:
d.chisholm@garvan.org.au

Grant ID:
325614 
Start Year:
2005
CIA Name:
A/Pr Gregory J Cooney
End Year:
2007
Main RFCD:
Protein Targeting and Signal Transduction  
Total funding:
$477,750.00
Admin Inst:
Garvan Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Regualtion of glucose homeostasis and insulin signalling by Grb10 and Grb14
Lay Description (from application):

The hormone insulin is a critical regulator of blood glucose levels. Defective insulin action, also known as insulin resistance, underlies the development of Type 2 Diabetes, which is major health problem worldwide. Understanding how insulin action is regulated may lead to new treatments for this disease. Insulin mediates its effects by binding to a receptor on the cell surface that transmits signals to the interior of the cell. Depending on the cell type, these signals can instruct the cells to take up glucose from the bloodstream (muscle and fat) or decrease glucose production (liver). We have identified a new regulator of insulin signalling in cells, a protein termed Grb14. This was accomplished by generating mice in which the Grb14 gene was removed, so that the animals no longer produced Grb14. These animals responded better to insulin, indicating that Grb14 normally inhibits insulin action. However, it is likely that another closely related protein, Grb10, functions alongside Grb14 to regulate insulin signalling. Therefore, we will use mice in which the Grb10 and Grb14 genes have been removed, singly and in combination, to define the roles of these two proteins in regulating blood glucose levels and insulin signals inside the cell. We will also use cells isolated from the mice to analyse the molecular events underlying the effects of Grb10 and Grb14 on insulin signalling. The significance of these studies is that defining the functional role and mode of action of Grb10 and Grb14 may lead to novel therapeutic approaches aimed at blocking their function. Such approaches could be used to overcome the insulin resistance associated with Type 2 Diabetes.
Research achievements (from final report):

The major aim of this project were to define the effects of deleting the Grb10 gene on glucose metabolism in mice. A secondary aim was to compare any effects with those previously described in a mouse model with a gene deletion for the related adaptor protein Grb14 and to examine the metabolic phenotype of mice lacking both Grb10 and Grb14. The investigation of the Grb10 gene-deleted mice revealed a novel phenotype of increased muscle mass in the absence of any increase in other organ size (kidney, heart, liver, spleen). The increased muscle mass was accompanied by a reduced amount of adipose tissue which suggested that, because increased fat mass is normally associated with insulin resistance and poor glucose metabolism, the higher fat free mass in Grb10 gene-deleted mice could be advantageous from a metabolic viewpoint. Grb10 gene-deleted mice had improved glucose tolerance and the double knockout mice (Grb10 and Grb14) maintained the phenotype of Grb10 mice having larger muscles and less fat tissue. These findings suggest that Grb10 might have a negative effect on signalling pathways that control the growth of muscle tissue and that manipulating the amount of Grb10 might be useful for increasing or maintaining muscle mass in elderly people. Other experiments suggest that neither Grb10 or Grb14 deletion protect against the detrimental effects of a high-fat diet but that the double knockout may have some beneficial effects.
Expected future outcomes:

Elucidating the pathways by which Grb10 influences muscle and fat depots could lead to new therapies to combat excess fat tissue and reduced muscle mass which are both problems of an ageing population.
Name of contact:
A/Prof. Greg Cooney
Email of contact:
g.cooney@garvan.org.au

Grant ID:
325624 
Start Year:
2005
CIA Name:
Prof David E James
End Year:
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Protein Targeting and Signal Transduction  
Total funding:
$447,750.00
Admin Inst:
Garvan Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Mechanistic studies of c-Cbl - a novel modulator of energy homeostasis
Lay Description (from application):

Obesity has become one of the most serious health care problems in the world. It is a problem not just because more people are getting fatter. It is a problem because obesity is a major risk factor for many other diseases including Type 2 diabetes and heart disease. While many consider the solution to be straight forward, ie eat less, this is obviously not an effective solution because the problem is accelerating at lightning speed around the world. At the Garvan Institute we have recently identified a new mouse model bearing a disruption in one single gene. This mouse eats 30% more food than its siblings but has half the body fat. This exciting discovery constitutes the foundation for the present proposal.
Research achievements (from final report):

1. Tissue specificity. Conditional c-Cbl-/- mice have now gone germ line and mice are planned to be shipped to the Garvan within the next month. 2. The role of c-Cbl in the fat cell. We have studied insulin signalling pathways in adipocytes from c-Cbl-/- mice and have found no significant difference compared to wild type animals. We are currently developing fat cell transplantation techniques to examine the effects of c-Cbl fat when transplanted into a wild type recipient. 3. Energy expenditure. The activity of a series of oxidative enzymes has been measured and we have found no significant difference in the oxidative capacity of muscle of c-Cbl-/- mice compared to wild type controls. Furthermore, in high fat fed animals there was an equivalent increase in oxidative capacity in muscle from knock out and wild type animals (Molero et al Casitas b-Lineage Lymphoma-Deficient Mice Are Protected Against High-Fat Diet-Induced Obesity and Insulin Resistance. Diabetes 55:708-15, 2006) 4. Domains in c-Cbl. Considerable progress has been made on this aim. We have shown that knock in animals in which the Ubiquitin ligase domain in Cbl has been disarmed have a phenotype resembling the knock out animals. This provides compelling evidence that the phenotype we have observed relies to a great extent on the ubiquitinylation function of this protein. In combination with the tissue specific knock out experiments (Aim 1) this should provide important information for target identification. This work has now been published.
Expected future outcomes:

Once conditional mice have been received we will be in a strong position to map the tissue specificity for the c-Cbl metabolic phenotype by creating adipose tissue, muscle, liver and brain specific c-Cbl knock out mice.
Name of contact:
David James
Email of contact:
d.james@garvan.org.au

Grant ID:
376021 
Start Year:
2006
CIA Name:
Dr Amanda  Sainsbury-Salis
End Year:
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Main RFCD:
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Total funding:
$551,500.00
Admin Inst:
Garvan Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: The Role of Dynorphins in Energy Balance
Lay Description (from application):

While it is clear that carrying excess body weight can jeopardize your health, and that losing excess weight is good for you, attaining and maintaining a healthy body weight remains an elusive goal for more than 60 % of Australian adults. There are many barriers that make permanent weight loss difficult. One of the main biological barriers to weight loss is that humans aren t designed to diet. Instead, we vehemently conserve body fat whenever food is scarce. This leads to a Famine Reaction that contributes to nagging hunger, lethargy, loss of libido, reduced metabolic rate, plateaus, and rebound weight gain in response to weight loss programs of any kind. In a new 3-year project funded by the National Health and Medical Research Council of Australia, molecular scientists Dr Amanda Sainsbury-Salis and Associate Professor Herbert Herzog from the Garvan Institute endeavor to get to the root of the problem. Using cutting-edge molecular, genetic, and metabolic technology, Sainsbury-Salis and Herzog aim to identify the main culprits for the Famine Reaction. They hypothesize that the natural brain molecules neuropeptide Y and the endogenous morphine-like peptide dynorphin act together as major instigators of the Famine Reaction. Therefore they will determine whether mice that are deficient in these molecules can lose more weight in response to dietary restriction than normal mice. Moreover, they will determine whether dual deficiency of neuropeptide Y and dynorphin can not only reduce the voracious appetite that occurs during caloric restriction (eg: dieting), but whether it can also speed up metabolism and promote the loss of body fat. If their hypothesis proves correct, then it s likely that novel pharmaceutical agents that block the effects of neuropeptide Y and dynorphin could dramatically increase the do-ability and long-term effectiveness of lifestyle changes for permanent weight loss.
Research achievements (from final report):

This work demonsrated that dynorphins, one of the body's natural versions of morphine, plays a significant role in regulating body weight. To test whether dynorphins play a significant role in weight loss, we generated mice that were unable to produce any dynorphins. We found that these mice had significantly less body fat than the normal group, and they lost 15-20% more weight than normal mice while eating the same amounts of food." The Garvan study suggests that, for people genetically predisposed to produce higher levels of dynorphins, the body will store more fat and lose less fat than for people with lower levels, even when they are placed on the same calorie-restricted diet. This may help explain why some people find it harder to lose weight than others, despite their best efforts at dieting.
Expected future outcomes:

This work is of potential relevance to the pharmaceutical sector, in the development of novel anti-obesity drugs
Name of contact:
Cate Smith
Email of contact:
c.smith@garvan.org.au

Grant ID:
481330 
Start Year:
2008
CIA Name:
Prof David James
End Year:
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Main RFCD:
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Total funding:
$781,500.00
Admin Inst:
Garvan Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Regulation of energy expenditure
Lay Description (from application):

The incidence of obesity is increasing alarmingly throughout the world. In this proposal we aim to explore one side of the energy equation - energy expenditure. We will conduct a series of detailed studies in genetically modified mice to examine the role of the brain versus muscle in whole body energy expenditure. These studies have significant implications for therapeutic management of Type 2 diabetes and obesity.
Research achievements (from final report):

We have recently obtained floxed c-Cbl mice from Ozgene and we are in the process of crossing them with whole body Cre animals to verify the previously described phenotype. We have already obtained ACC2 floxed animals and crossed these to whole body Cre's. These animals have been phenotyped and surprisingly do not exhibit a lean phenotype. This is a very important observation that we have recently submited for publication. We have recently obtained floxed ACC1 mice and are preparing to cross these to whole body Cres.
Expected future outcomes:

These studies will provide a more detailed mechanistic view of how whole body energy is controlled and the role of substrate switching in this phenomenon. .
Name of contact:
Greg Cooney
Email of contact:
g.cooney@garvan.org.au

Grant ID:
481334 
Start Year:
2008
CIA Name:
Dr Jiming Ye
End Year:
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Main RFCD:
Therapies and Therapeutic Technology  
Total funding:
$389,000.00
Admin Inst:
Garvan Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Therapeutic potential and mechanisms of action of new compounds from bitter melon for insulin resistant states
Lay Description (from application):

Type 2 Diabetes is a major disease with major economic and health implications. Current medications are either insufficient or have serious adverse effects. Bitter melon is a vegetable in many countries including Australia and it has been used as a traditional medicine to control blood sugar. This project intends to identify the active ingredients from bitter melon for the treatment of type 2 diabetes. The results will indicate their potential as new agents for this disease.
Research achievements (from final report):

Type 2 diabetes is a major disease which together with its complications of cardiovascular diseases, blindness, kidney failure and amputation, causes significant burden for the public health and economy world wide including Australia. This diseases is closely associated with insulin resistant states, particularly including obesity and dyslipidaemia. However, current mediations for these diseases are either inadequte in their efficay or have various adverse effects. This project was undertaken to identify anti-obese and anti-diabetic ingredients and mechanisms involved from bitter melon, a vegetable which has been shown to possess benefits for diabetes in traditional medicines in China and other Aisan countries. Our studies have idenditfied a number of active compounds with potential anti-diabetic properties from bitter melon and some of these compounds were not previously known. These newly-identified compounds are likely to have potential as new anti-diabetic drugs. Additinally, they could be used as markers to indicate the sutiable type of bitter melon as a complementary medicine/vegetable for the treatment of diabetes and obesity. Our data suggest that certain medicinal type of bitter melon rich in these compounds can lessen body weight gain, lower hypertriglyceridemia and reduce fatty liver in insulin resistant animal models. We believe that the research has considerable potential to eventually lead to improved diabetes care. This grant has significantly faciliated the CI's capacity to extend our strategic collaboration with Shanghai Institute of Materia Medica to explore additional new therapeutics for diabetes and obesity.
Expected future outcomes:

Findings from this project grant are highly relevant to the trasnational research for new anti-diabetic therapeutics now underway. For example, the information obained from this research has led us to explore triterpenoids (~over 20,000 in the plant kingdom) for the development of new anti-obese and anti-diabetic therapeutics.
Name of contact:
Dr. Jiming Ye
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Menzies School of Health Research
Grant ID:
124319 
Start Year:
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CIA Name:
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Total funding:
$1,846,765.00
Admin Inst:
Menzies School of Health Research  
Grant Type: 
Standard Project Grant
Title of research award: Community-based interventions to reduce the risk of diabetes and cardiovascular disease in Indigenous Australians
Lay Description (from application):

Poor nutrition is one of the main factors causing high rates of diabetes and heart disease in Aboriginal and Torres Strait Islander people. Obesity is one of the main risk factors for diabetes and cardiovascular diseases and it is associated with poor diet, lack of exercise and many social factors. Access to fresh vegetables and fruit is often difficult for indigenous people , especially in remote areas. The aim of this project is to work with indigenous communities in rural and remote areas to plan and run programs to lower the risk of diabetes and heart disease. The programs will be designed by community members and involve health education, diet, exercise and improving availability of healthy food choices in community stores. The programs will target diabetic people and their families or, in most cases, the whole community. It is very difficult for overweight adults to lose weight permanently, so school-based programs will be run to provide health education and "healthy canteen" policies put in place to try and prevent excess weight gain in younger people. To see whether these programs are effective, we will measure changes over time in risk factors for diabetes and heart disease, nutrition and community support and involvement in the program. Where a community achieves even modest improvements in diet and exercise, this is likely to lead to a much lower risk of diabetes and heart disease. We will identify what factors make a program effective and sustainable over the long term. This study will help us to set up a system for introducing and monitoring similar programs in other indigenous communities. (1358 characters)
Research achievements (from final report):

Given the very high rates of premature type 2 diabetes and related conditions and risk factors (obesity, cardiovascular disease, and renal failure) among Indigenous peoples, the major goals of this research program were to work with Indigenous communities in rural and remote areas to plan, implement and evaluate interventions to reduce the risk and/or severity of these conditions, and to develop a better understanding of the barriers to, and enablers of, health promoting behaviour change at the community level - a PhD thesis due for submission in 2006. We worked primarily with three communities: Galiwinku and Marthakal Homelands in northeast Arnhem Land, NT; and Rumbalara community in Victoria (The Heart Health Project). The health screenings in 2001-2 in the NT indicated the strong relation between biochemical markers of poor diet quality and markers of inflammation and oxidation linked to vascular disease risk. Furthermore, relatively modest increases in body weight greatly increased the risk of diabetes. These results provided the rationale for community-driven interventions to improve the quality of the food supply. Included in the initiatives undertaken was the establishment of home gardens (fruit trees and vegetables), and the establishment of a partnership between a community organization and the major providers of food in the community (store, take-aways, school canteen, child care centre, meals-on-wheels) to develop a coordinated approach to improving the quality of the food supply. Changes in the food supply have been monitored since 2001 using the store turnover method.
Expected future outcomes:

We would like to report on the sustainability of the community-based interventions over the long term, focussing on he structural factors in the community (and outside) that support or hinder the sustainability of improvements in diet and lifestyle at the community level. This follow up could be done as part of our Program Grant.
Name of contact:
Kerin O'dea
Email of contact:
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Monash University
Grant ID:
217016 
Start Year:
2001
CIA Name:
Prof Brian J Oldfield
End Year:
2005
Main RFCD:
Medical Physiology not elsewhere classified  
Total funding:
$627,500.00
Admin Inst:
Monash University  
Grant Type: 
NHMRC Research Fellowship
Title of research award: Principal Research Fellowship
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

During the term of this Fellowship inroads were made into the understanding of the role of the central nervous system in the control of both fluid and energy balance. The latter relates to the burgeoning "epidemic" of obesity which continues to develop at an alarming rate throughout both the industrialised and developing world and the former deals with the less dramatic but still significant issue of maintenance of appropriate levels of fluids and electrolytes in the body. A number of achievements were made during the tenure of this Fellowship, noteably the identification of brain pathways responsible for regulation of energy expenditure. These findings, based on novel technologies to trace neural pathways, set the ground work for future studies of the genes and neurochemicals for which they code that may modify energy intake and expenditure and as such obesity.
Expected future outcomes:

The findings generated over the last 5 years form the basis for exciting future work. The novel neural pathways identified in relation to the control of body weight sign post strategies for the investigation of mechanisms to modify the activity of neural systems that impinge directly on the control of the obese condition.
Name of contact:
Prof Brian Oldfield
Email of contact:
brian.oldfield@med.monash.edu.au

Grant ID:
289303 
Start Year:
2004
CIA Name:
Prof Iain J Clarke
End Year:
2006
Main RFCD:
Reproduction  
Total funding:
$0.00
Admin Inst:
Monash University  
Grant Type: 
Standard Project Grant
Title of research award: Neuroendocrine mechanisms by which leptin regulates reproduction
Lay Description (from application):

The reproductive system is sensitive to alterations in body weight. In particular, low body weight causes the reproductive system to cease functioning. This is because the brain 'senses' metabolic status and responds by ceasing to secrete the brain hormone that drives the reproductive process. This hormone is gonadotropin releasing hormone that acts on the pituitary gland to control the release of gonadotropins. These, in turn, act on the gonads. How the brain perceives metabolic status is not known. Leptin is a hormone that is produced by fat and acts on the brain. This appears to be one of the means by which the reproductive system is regulated. Leptin also regulates food intake and other brain processes. Leptin acts on specific cell types in the brain. Some of these may have dual function to regulated appetite as well as reproduction. The present proposal is for work to determine mechanisms within the brain that are altered by leptin. We will also determine which specific mechanisms relate to the regulation of gonadotropin releasing hormone. The work will provide information on how putative appetite regulators might affect the reproductive axis. Such work will provide a platform for design of pharmaceutical means to manipulate the reproductive axis and will impact on the design of drugs that regulate obesity. It is possible that drugs that developed to control obesity may affect the reproductive axis and the project will identify these.
Research achievements (from final report):

This project examined the way that metabolic status alters reproduction and we documented means of transmission from information from peripheral organs, such as fat, to the brain. As a result of this work, we published 5 refereed papers and two review articles as well as filing one provisional patent (not taken forwards).
Expected future outcomes:

The work carried out in this project forms the basis of an important hypothesis regarding the role of melanocortins as 'gatekeepers' of metabolic demand, by directing information to higher centres (including those controlling reproduction within the central nervous system
Name of contact:
Iain Clarke
Email of contact:
iain.clarke@med.monash.edu.au

Grant ID:
350436 
Start Year:
2005
CIA Name:
Prof Brian J Oldfield
End Year:
2007
Main RFCD:
Central Nervous System  
Total funding:
$399,750.00
Admin Inst:
Monash University  
Grant Type: 
Standard Project Grant
Title of research award: CNS peptides involved in the control of thermogenesis and body weight
Lay Description (from application):

There is currently an obesity epidemic in all industrialised countries which has an associated impact on cardiovascular disease and associated pathologies such as type 2 diabetes. Current therapeutic strategies have focussed on reducing food intake but, as evidenced by the continuation of this epidemic, these have had limited success. An alternative approach, which is the subject of this project, is to determine and modify the central mediators controlling energy expenditure. We will bring a raft of new technologies to examine this question and potentially identify new avenues for therapeutic intervention in obesity.
Research achievements (from final report):

The escalating incidence of obesity has prompted research into brain mechanisms underlying the control of food intake and energy expenditure. This series of studies has utilised novel techniques to identify neuropeptides within neural pathways directed to brown adipose tissue, a site responsibe for the dissipation of energy in the form of heat. The so-called futile cycles associated with energy expenditure in brown adipose tissue are the basis of diet induced thermogenesis, a process implicated in the regulation of body weight and a tendency to resist obesity in animal models and humans. We have been able to show that blockade of the normal endogenous activity of these peptides in the hypothalamus impacts on the heat generated from brown adipose tissue and as such have been able to elucidate the background "tone" of activity that sets the level of energy expenditure and therefore nody weight.
Expected future outcomes:

One of the areas that has shown promise in experiments conducted in this grant is the identification of genes for novel peptides and neurotransmitters that are operational in the control of thermogenic activity in brown adipose tissue. Such experiments will involve single cell gene aray analyses and the utilisation of neurotropic viruses to identify neurons projecting to brown adipose tissue.
Name of contact:
Prof Brian Oldfield
Email of contact:
brian.oldfield@med.monash.edu.au

Grant ID:
384215 
Start Year:
2006
CIA Name:
A/Pr John B Dixon
End Year:
2008
Main RFCD:
Paediatrics  
Total funding:
$473,100.00
Admin Inst:
Monash University  
Grant Type: 
Standard Project Grant
Title of research award: A Randomised control tial of medical treatment versus the placement of the Lap Band in Severely obese adolescents
Lay Description (from application):

There has been a substantial rise in the number of overweight and obese adolescents in our community. While prevention of obesity is the ultimate goal, effective stratagies for the management of obese adolescents must be sought. Unfortunately there are few studies that have focused on this problem in adolescents and success has been very limited. Modern obesity surgery is the only reliable method of achieving and sustaining major weight loss in severely obese (body mass index > 35 kg/m2) adults and there are now several small studies that demonstrate its effectiveness in adolescents. Modern obesity surgery involving the keyhole placement of an adjustable band around the very upper part of the stomach has proven to be safe and effective and requires one 24 hr stay in hospital. In this collaborative study, involving the Monash University Centre for Obesity Research and Education and the Royal Children's Hospital, we propose to formally test, for the first time, the effectiveness of a weight loss program that includes adjustable band surgery, and compare this with a comprehensive "best care" behavioral program, over a period of 2-years in severely obese adolescents. We estimate that suitable subjects will come from the top 1% for body mass index in our community. After thorough assessment 50 suitable candidates with ages ranging from 14 to 18 years will be randomly allocated to one of the two treatment programs. The intensity of each program will be similar. A broad range of measues including: weight, health status, physical disability, psychological status, body image and quality of life, will be performed before and at completion of the 2-year programs. In addition we will compare the complications, compliance and cost of the two programs. This study will help us assess and compare the effectiveness of the 2 programs and provide vital information regarding the role of modern keyhole obesity surgery for the management of severely obese adolescents.
Research achievements (from final report):

Adolescent obesity is common and is associated with multiple health problems, poor quality of life and reduced life expectancy. We performed a randomized controlled trial comparing laparoscopic adjustable gastric banding (LAGB) with a program of behavioral therapy. 50 adolescents aged between 14 and 18 years with a BMI>35. They were randomly allocated to a supervised behavioral intervention of the LAGB procedure and followed for two years. 24 of 25 LAGB participants and 18 of 25 non-surgical patients completed the study. Outcomes - - LAGB participants lost an average weight of 34.9kgs compared with an average of 3kgs for the non surgical participants. - At entry, the metabolic syndrome was present in 9 of the surgical group and 10 of the non-surgical group. After 24 months, none of the surgical group had the metabolic syndrome, while 4 of the 18 completers in the non-surgical group still fullfilled the criteria for the metabolic syndrome. - The surgical complication, gastric pouch dilitation, was more frequent in this population than expected in an adult population We concluded LAGB was more effective than the non-surgical program in achieveing weight loss amd improving health. LAGB may be considered in the severely obese adolescent who have failed a comprehensive non-surgical treatment program.
Expected future outcomes:

This study provides a strong level of evidence for the effectiveness of LAGB in adolescents with severe obesity. This is the first demonstration by RCT of such an effect and should directly help clinicians determine the best option for adolescents. Refinements to the surgical program may reduce complications.
Name of contact:
A/Prof John Dixon
Email of contact:
john.dixon@med.monash.edu.au

Grant ID:
436781 
Start Year:
2007
CIA Name:
Prof Patrick M Sexton
End Year:
2008
Main RFCD:
Basic Pharmacology  
Total funding:
$331,000.00
Admin Inst:
Monash University  
Grant Type: 
Standard Project Grant
Title of research award: Molecular characterisation of receptor activity modifying proteins (RAMPS)
Lay Description (from application):

The maintenance of optimum health and function of living cells, and consequently that of the whole organism, depends on how cells respond to a multitude of physical and chemical stimuli that continually bombard them. The majority of the chemical stimuli such as hormones and neurotransmitters impart their actions not by directly entering the cell, but instead, by binding to a specific receiver protein at the cell surface called a receptor. In one class of such receptors called G protein-coupled receptors, the transmission of the message to the interior of the cell involves yet another protein called G protein. These receptors are the most abundant type of cell surface receptors and form the targets for nearly 50% of currently used therapeutic drugs. It is, therefore, extremely important to unravel how each of these components works. To make this process even more complex, it was recently shown that another newly discovered group of proteins called receptor activity modifying proteins (RAMPs) too play a critical role in some systems. We have shown that RAMPs interact with many G protein-coupled receptors and that they have a wider range of actions than has previously been appreciated. Moreover, it has been shown that the RAMP-receptor interface is a viable target for drug development. Understanding the extent to which RAMPs interact with G protein-coupled receptors, how they interact with the receptors and the consequences of this interaction forms the basis of the current proposal. Such knowledge is central to the unraveling of the processes involved in the maintenance of health, abnormalities that lead to disease, and in the development of new treatments.
Research achievements (from final report):

G protein-coupled receptors (GPCRs) are the largest family of cell surface receptors and form one of the most important classes of drug targets. Receptor activity modifying proteins are a family of 3 accessory proteins that interact with specific GPCRs to change their cellular location, spectrum of ligand interaction or how they are regulated. In this work we have further explored the nature and extent of RAMP interaction with GPCRs to reveal previously unknown GPCR-RAMP interactions plus also new knowledge on the potential consequence of this interaction, specifically, the strength of coupling to different intracellular signaling pathways. This work demonstrates increased breadth in the way that cells can respond to their environment, which may provide novel opportunity for drug development. Additionally, we have demonstrated that PreProCT and ProCT, circulating proteins that are highly elevated during sepsis, interact preferentially with RAMP-based receptors with potential implication for mechanism of action of these peptides in the poor prognosis seen with sepsis.
Expected future outcomes:

Discovery of additional RAMP interacting receptors and elucidation of physiological consequence of these interactions. This will provide new insight into GPCR diversity and potentially provide scope for new therapeutic interventions, particularly in relation to diabetes/obesity and migraine.
Name of contact:
Prof. Patrick M. Sexton
Email of contact:
patrick.sexton@med.monash.edu.au

Grant ID:
436866 
Start Year:
2007
CIA Name:
A/Pr Andrew B Forbes
End Year:
2008
Main RFCD:
Epidemiology  
Total funding:
$183,313.00
Admin Inst:
Monash University  
Grant Type: 
Standard Project Grant
Title of research award: Fitness versus fatness: Disentangling their effects on disease outcomes and estimating the population burden of disease.
Lay Description (from application):

Overweight and physical inactivity are two of the major risk factors for cardiovascular disease and diabetes. With increasing population levels of overweight, governments are increasingly advocating public health measures aimed at increasing physical activity levels or otherwise decreasing weight. There has been much research concerning which of these factors is the key prognostic factor for adverse health outcomes, but an ongoing lack of clarity of research findings has led to uncertainty as to the direction of recommendations for preventive health strategies and population lifestyle changes. In addition, the risks of overweight, in particular, have been accused of being exaggerated in both the scientific and lay literature. This is often due to the difficulty of dealing appropriately with time varying confounders which are also intermediate factors (such as hypertension). To date, no studies have performed careful longitudinal modelling of the joint effects of physical inactivity and overweight on cardiovascular events and diabetes while taking into account the effects of factors, such as hypertension or atherosclerosis, that influence both physical activity and overweight as well as disease, and simultaneously are consequences of these risk factors. Standard statistical methods are known to produce biased estimates in these situations but we will apply more recently developed statistical techniques to provide much improved estimation of these effects. After the statistical modelling stage, we will model the burden of diabetes, cardiovascular disease and mortality associated with given levels of overweight and physical inactivity. These will be combined with population levels of overweight and inactivity to identify the fraction of the current and future burden of disease attributable to these risk factors.
Research achievements (from final report):

This project enabled estimation of the effects of physical activity on cardiovsacular disease that is free from methodological problems of the relationship with obesity and other lifestyle factors or attributes that have plagued prior studies. Although the finding that physical activity is beneficial for health is not new, the research has identified how currency, recency and distant or lifetime activity inter-relate to risk.
Expected future outcomes:

These findings reinforce existing strategies for promoting health, and have provided a clearer evidence base for this.
Name of contact:
Andrew Forbes
Email of contact:
Andrew.Forbes@med.monash.edu.au

Grant ID:
491169 
Start Year:
2008
CIA Name:
Dr Dana Hutchinson
End Year:
2008
Main RFCD:
Basic Pharmacology  
Total funding:
$310,500.00
Admin Inst:
Monash University  
Grant Type: 
Standard Project Grant
Title of research award: Understanding the mechanisms used by G-protein coupled receptors to regulate insulin-independent glucose transport
Lay Description (from application):

In type 2 diabetes, stimulation of glucose transport in fat cells and skeletal muscle by insulin is impaired. As a result there is great interest in identifying insulin-independent mechanisms that increase glucose transport. Several G-protein coupled receptors (GPCRs) regulate glucose transport independently of insulin but the mechanisms involved in these effects are largely unknown. This project investigates how GPCRs regulate glucose transport for potential as treatments.
Research achievements (from final report):

Obesity and type 2 diabetes is increasingly more prevalent in our society and at present there is no definite treatment for either disease. Insulin is an important mediator for the regulation of glucose homeostasis and glucose uptake, but these processes can be regulated independently of insulin by activation of G protein-coupled receptors. This work has identified novel targets activated by adrenergic stimuli in skeletal muscle, adipose tissue and brain that will assist in the understanding of mechanisms likely to be important for the development of novel treatments for type 2 diabetes and obesity. This work has advanced our understanding of how adrenoceptors and other G protein-coupled receptors affect glucose metabolism in tissues important for glucose homeostasis.
Expected future outcomes:

This work has advanced our knowledge of the mechanisms whereby adrenoceptors stimulate glucose uptake in cells. This work has the potential to identify novel ways of treating obesity and type 2 diabetes by G protein-coupled receptor activation.
Name of contact:
Dr Dana Hutchinson
Email of contact:
dana.hutchinson@med.monash.edu.au

Murdoch Childrens Research Institute
Grant ID:
284509 
Start Year:
2004
CIA Name:
Dr Joanne  Williams
End Year:
2006
Main RFCD:
Epidemiology  
Total funding:
$197,900.00
Admin Inst:
Murdoch Childrens Research Institute  
Grant Type: 
Standard Project Grant
Title of research award: Early predictors and body composition changes associated with adiposity rebound
Lay Description (from application):

Overweight and obesity rates are increasing in children, and overweight children have higher risk of adult obesity and therefore diseases including heart attack, stroke and diabetes. The preschool years may offer opportunities to divert children from the path to obesity, before poor physical activity and nutritional habits become firmly established. Adiposity rebound is the time in a child's life (usually around 5 to 6 years of age) when body mass index (BMI) begins to increase after a steady decline in BMI in the preschool years. Early adiposity rebound is associated with increased BMI in later life. We don't yet know whether the early adiposity rebound causes the higher BMI, or whether it is simply an early sign of an already-established pathway of behavioural and environmental risk. We need a much better understanding of predictors of early adiposity rebound and the changes that occur to determine if age at adiposity rebound is a modifiable risk factor for adult obesity. This study will document the process and timing of adiposity rebound and the changes in percent body fat and lean body mass that occur during that time. We will also determine whether risk and protective factors for early adiposity rebound and overweight at age 6 years are the same or different. We will study over 400 children on whom extensive data have been collected since birth, including period of gestation, birth weight and length. At various stages during their first two years of life, height, weight, feeding patterns and development were recorded. We will measure BMI and perform bioimpedance analysis (BIA) on these children six times between 4 and 6 years of age. BIA provides a measure of body fat and lean mass that is well accepted by children. This will help determine the relationship between changing BMI at different ages and the fat-to-lean mass ratios associated with those changes. This study is the first to consider body composition changes during adiposity rebound.
Research achievements (from final report):

Adiposity rebound is the term used to describe the time when a child's body mass index (BMI) begins to increase following a steady reduction in BMI during the preschool years. Children who experience early adiposity rebound have been shown to be at higher risk of later weight problems. Through this project we have been able to monitor the process and timing of adiposity rebound in Australian children aged 4-6½ years and better understand what growth patterns lead to increased risk of overweight by early primary school age. We have also investigated the relationship between body fat mass and BMI in this age group. The relationships between prenatal and postnatal factors (including birthweight, gestational diabetes, breastfeeding, nutrition, behavioural and psychological characteristics) and early adiposity rebound can be investigated. To date results from this work have produced three peer reviewed publications and have been presented at several national and international academic conferences. By contributing to the understanding of factors that increase risk for childhood overweight and obesity we can help to identify potential interventions to reduce that risk.
Expected future outcomes:

Future analyses will enable us to document changes in percent body fat and lean body mass that occur during adiposity rebound and changes in body fat:lean ratio as a function of age at adiposity rebound.
Name of contact:
Dr Joanne Williams
Email of contact:
jo.williams@mcri.edu.au

Grant ID:
334308 
Start Year:
2005
CIA Name:
A/Pr Melissa A Wake
End Year:
2006
Main RFCD:
Community Child Health  
Total funding:
$107,200.00
Admin Inst:
Murdoch Childrens Research Institute  
Grant Type: 
Standard Project Grant
Title of research award: Overweight/obesity, activity patterns, and health in 4-year-olds: the Longitudinal Study of Australian Children
Lay Description (from application):

Levels of overweight and obesity are at an all-time high, but we know little about the activity patterns of young children and how this relates to overweight/obesity, at an age when lasting patterns of sedentary behaviour are becoming established. A better understanding of this relationship is important, because low levels of physical activity are probably a major driver in the current epidemic - how overweight/obesity affects very young children - how a familial predisposition to gain weight is translated into excessive weight gain during early childhood. The present study will utilise data collected as part of the Longitudinal Study of Australian Children (LSAC). In March 2004, LSAC will enrol a nationally-representative cohort including 5000 4-year-olds for comprehensive longitudinal study, with the first wave of data available for analysis in April 2005. A unique feature of LSAC is direct measurement of children's weight and height coupled with detailed data about their use of time and health-related quality of life (HRQoL). The availability of these data will enable us for the first time to study the relationship between childhood overweight/obesity, detailed activity patterns of young children, parental overweight/obesity and the relationship between these variables and children's HRQoL. In late 2003, the National Health & Medical Research Council published its evidence-based Clinical Practice Guidelines for the Management of Overweight and Obesity in Children and Adolescents. This application addresses several of its key research recommendations, far more efficiently than could be done if a new study had to be set up specifically for this purpose. The proposal acknowledges the common problem of under-funding for analysis of important large datasets, and seeks to address this issue right from the start of LSAC.
Research achievements (from final report):

This study utilised data from the first wave of the Longitudinal Study of Australian Children (Growing Up In Australia). Between March and September 2004, a nationally-representative cohort of nearly 5,000 4-year-olds was enrolled for comprehensive longitudinal study. The availability of these data have enabled us to study relationships between young children's overweight/obesity and their activity patterns, health-related quality of life and parental characteristics. Prior to this study, no information was available regarding the national prevalence of overweight and obesity in young Australian chidlren. We found that 15.2% of Australian preschoolers were overweight and a further 5.5% obese. Although rates are high right across the social spectrum, disadvantage imposed additional risk, with children in the lowest demographic quintile having odds of overweight and obesity that were 47% higher than children in the highest quintile. Fathers whose parenting style was characterised by low consistency were more likely to have heavier children, but mothers' parenting style did not contribute. Despite the concerningly high prevalence, overweight and obesity were not strongly associated with either mental or physical health or behaviour problems in this age group. On an average day, the Australian preschooler watches nearly 2½ hours' television, spends less than 2 hours out of doors, and spends more than an hour in the car. The majority do no walking at all for transport. The amount of television viewed strongly predicted rates of overweight and obesity.
Expected future outcomes:

We are continuing to write and submit papers arising from this project throughout 2007. High productivity from this grant is strengthening the likelihood of this major longitudinal study continuing into adolescence and incorporating important measures of physical health. Our findings lend support to involving fathers in interventions aiming to reduce obesity in young children.
Name of contact:
Melissa Wake
Email of contact:
melissa.wake@rch.org.au

Grant ID:
334303 
Start Year:
2005
CIA Name:
A/Pr Melissa A Wake
End Year:
2007
Main RFCD:
Epidemiology  
Total funding:
$504,200.00
Admin Inst:
Murdoch Childrens Research Institute  
Grant Type: 
Standard Project Grant
Title of research award: Predictors and correlates of health-related quality of life and morbidity in overweight/obese adolescents: cohort study
Lay Description (from application):

There is now no doubting the size and long-term risks to health of the childhood obesity epidemic. However, very little research has examined at population level its immediate consequences for mental health and physical functioning, what pathways confer risk and protection for these consequences, and their likely healthcare consequences. This study will utilise an existing cohort of approximately 1500 Victorian adolescents followed since childhood to examine neglected aspects of the genesis and impacts of overweight and obesity. The Health of Young Victorians Study was originally assembled in 1997 when the children were in Grades Prep-3. In addition to information on putative risk and protective factors for overweight/obesity and direct measures of height and weight, it is unique in having collected data on health-related quality of life (HRQoL) since children were first recruited during the early primary school years. Eight years after the first wave, the children will be adolescents in Grades 8-11. This third wave will retain a focus on HRQoL. Innovations include study of potential emotional, behavioural and physical consequences of childhood obesity that may in turn affect the natural history of obesity. This large, population-based longitudinal study will redress neglected aspects of child and adolescent overweight/obesity specifically identified in 2003 by the NH&MRC. As well as establishing whether a range of common problems are related to overweight/obesity, it will be able to shed light on mechanisms of adverse outcomes associated with adolescent overweight/obesity, and study protective factors predicting remitting overweight from childhood to adolescence that may inform preventive activities. The study will make an international contribution to knowledge about pathways, prevalence and preventive opportunities for child and adolescent overweight/obesity.
Research achievements (from final report):

The third wave of the Health of Young Victorians Study aimed to clarify associations between child and adolescent overweight/obesity and various adolescent outcomes (e.g. mental and physical health problems, and physical activity patterns). We followed more than 900 teenagers, previously seen in early and late primary school. The prevalence of overweight and obesity increased to 26% (20.2% overweight, 6.1% obese). The study found that adolescent overweight and obesity are strongly associated with adolescent poorer physical and global health, hypertension and dieting behaviours. Poorer health is predominantly associated with concurrent overweight/obesity. Although relatively few overweight/obese children were subsequently non-overweight, these teens were as healthy as their never-overweight peers. The striking exception is dieting behaviours, which were strongly predicted by overweight/obesity in childhood even if this had subsequently resolved. When focusing in more detail on the health-related quality of life of overweight/obese adolescents, we found that the main associations were with poorer physical and social functioning. School and psychosocial functioning were less affected, and overweight/obese teens were not more likely to report significant psychological distress. We found that boys report higher physical activity levels, moderate-to-vigorous physical activity, sport and screen time than girls. Age- and sex-related patterns of time use vary greatly within adolescence. This may reflect a mix of biological and social factors. We examined four different methods for determining compliance to physical activity guidelines, each of which provided very different estimates. We concluded that policy makers should clarify how compliance to guidelines should be operationalised.
Expected future outcomes:

We hope to follow this cohort across the transition from adolsecence into early adulthood.
Name of contact:
Melissa Wake
Email of contact:
melissa.wake@rch.org.au

Grant ID:
334309 
Start Year:
2005
CIA Name:
A/Pr Melissa A Wake
End Year:
2007
Main RFCD:
Primary Health Care  
Total funding:
$652,550.00
Admin Inst:
Murdoch Childrens Research Institute  
Grant Type: 
Standard Project Grant
Title of research award: Randomised controlled trial of a brief GP intervention to reduce overweight in Victorian primary school children
Lay Description (from application):

Childhood overweight and obesity is one of the most pressing public health problems of our time. The aim of this study is to lower the levels of overweight and mild obesity in children aged 5-9 years, through sustainable family and child nutritional and/or physical activity behavioural choices that can be implemented by general practitioners (GPs). This trial addresses the urgent need identified in the 2003 NHMRC Clinical Practice Guidelines for the Management of Overweight and Obesity in Children and Adolescents for simple, well-designed intervention studies which can be translated into usual clinical practice. Effective and coordinated universal prevention, secondary prevention and management services will all be needed to reduce the problem, and a great deal of research is needed in all of these. This proposal addresses the most neglected area of research - secondary prevention in the primary care sector. Through our previous research, we have already showed that this approach is feasible and acceptable to families and GPs. Our multidisciplinary research team is well-established, and we are not aware of any other research team in Australia that has the capacity and expertise to conduct this research at this point in time. In this randomised controlled trial, we expect a halving in the rate of gain in BMI over 6 and 12 months. This would equate to the average participant achieving a BMI of 25 (verging on overweight) rather than 30 (obese) by adulthood. If effective, we expect the following outcomes: 1) The adoption and maintenance of healthy lifestyle behaviours in that segment of the population which has most to gain over a lifetime - overweight and obese children 2) Documentation that general practitioners can make a significant contribution to combating the childhood obesity epidemic 3) A replicable, feasible, cost-effective primary care approach to childhood overweight/obesity tailored to the Australian health care system.
Research achievements (from final report):

Childhood obesity is now endemic in most countries but, because of the sheer scale of the problem, tackling obesity in the secondary or tertiary health care sector is simply not an option for any but those who are most severely affected. Therefore, national policies in many countries support primary care physicians as central to surveillance of, recognising, broaching and counselling for chldhood overweight and obesity. However, there is little evidence to support such policies. The LEAP2 trial operationalised and rigorously tested the benefits and costs of such an approach in nearly 260 overweight/mildly obese children aged 5-10 years. Strengths of the study included its randomised design, the objective measures of anthropometry and physical activity, the strong uptake by families and GP practices spanning the range of socioeconomic status, follow-up for a full year, and an extremely high retention rate. Despite positive positive evaluations from GPs and families, the trial provided little evidence that such an approach is effective in reducing childhood overweight in the primary care setting. Neither primary (BMI) nor key secondary (physical activity, nutrition, maternal/paternal BMI) outcomes showed marked improvement. Although there was no evidence that the child experienced harmful physical or psychosocial impacts as a result of the intervention, a significant investment of health care resources was incurred that could be used to greater effect elsewhere. In summary, the trial provided little evidence that the current policies of the US, the UK and Australia are likely to represent an effective secondary prevention approach to the massive problem of childhood obesity - despite positive evaluations from physicians and families.
Expected future outcomes:

(1) The trial's important ramification is that current policies are unlikely to be effective. (2) We will follow the LEAP cohort up to understand determinants of future weight gain and weight loss. Our two new general practice trials are testing new approaches: (3) a shared care approach in which family doctors partner a multidisciplinary obesity team and (4) new methods of GP upskilling.
Name of contact:
A/Prof Melissa Wake
Email of contact:
melissa.wake@rch.org.au

Grant ID:
284556 
Start Year:
2004
CIA Name:
A/Pr Melissa A Wake
End Year:
2009
Main RFCD:
Paediatrics  
Total funding:
$374,000.00
Admin Inst:
Murdoch Childrens Research Institute  
Grant Type: 
Population Health CDA
Title of research award: Improving community approaches for high-prevalence childhood conditions.
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

As a paediatrician, Professor Melissa Wake understands that common child health problems need practical solutions to avert their massive future burdens and costs. Her focus is community-based strategies with a focus on the areas of language and literacy, hearing loss, overweight and obesity, and early mental health. She aims to find sustainable clinical solutions that can be applied at the population level by primary and secondary care clinicians. Her numerous intervention trials are informed by her epidemiological studies, including leadership roles in the Longitudinal Study of Australian Children and other large-scale collaborations. Partnerships, translation and sustainability are central tenets of her research, within a schema of universal prevention, early detection, and effective management of common problems. During the tenure of this award, her collaborative research led directly to policies implemented through the entire state of Victoria including universal early years Language Promotion Strategy, newborn hearing screening, and primary care interventions known to improve infant sleep and reduce maternal depression. Melissa was promoted to Professor in 2008. In that same year, her childhood obesity research appeared in '10 of the Best', a publication celebrating ten outstanding NHMRC Project Grants from the 700 or so awarded each year, and she was one of seven national recipients of an NHMRC Award for Excellence in Health and Medical Research recognizing 'outstanding contribution to the success of research in this country.' She has since won the 2009 Australian Health Minister's Award for Excellence in Health and Medical Research.
Expected future outcomes:

Melissa's end goal is the development and implementation of community-based strategies that effectively prevent or manage common childhood conditions, with a particular focus on language and literacy, hearing loss, obesity, and early mental health/behaviour. This would have major benefits for children's life chances, their social and economic participation as adults, and Australia's health.
Name of contact:
Melissa Wake
Email of contact:
melissa.wake@rch.org.au

Prince Henry's Institute of Medical Research
Grant ID:
169005 
Start Year:
2001
CIA Name:
A/Pr Chen  Chen
End Year:
2003
Main RFCD:
Cell Physiology  
Total funding:
$227,036.72
Admin Inst:
Prince Henry's Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Functional modulation of ovine & human somatotropes
Lay Description (from application):

Obesity is a common disorder in developed countries and a prevalent condition which is often stigmatized. Actuarial data indicate that life expectancy is reduced when body-mass index (body mass in kg/square of the height in metres) is 20% or more above the ideal (obesity is >28% above ideal). Growth hormone (GH) from pituitary gland is the major anabolic hormone to increase muscle and reduce fat. A significant reduction in GH is found in obesity. Indeed, visceral fat mass is primary negative statistical determinant of GH secretion in middle age men and women. It is clear that the reduction in GH is due to a low sensitivity of GH cells to GH-releasing hormone (GHRH) from brain. It is therefore necessary to understand the change of pituitary GH cells in obesity. A recently identified, fat cell secreted, polypeptide (leptin) is demonstrated to reduce food intake and increase energy expenditure. Receptors for leptin have been found in pituitary gland, mainly in GH secreting cells. In our preliminary experiments, leptin reduces GH secretion by decreasing GHRH receptor synthesis. Meanwhile, this leptin treatment increased the receptors for GH-releasing peptide (GHRP), a synthetic peptide stimulating GH secretion. We aim to investigate the effect of leptin on cultured ovine and human GH cells by studying important cell functions including hormone and receptors synthesis, intracellular signaling molecules, membrane ion channels and cellular secreting machinery. The results will clarify the mechanism underlying GH deficiency in obese patients. We will also test the effect of synthetic GHRP in combination with leptin in vitro. The relationship between GHRP and leptin on the functional modification of GH cells will also be studied. It is likely to see that GHRP reduces the inhibitory effect of leptin on GH cells. This may end up an effective therapeutical use of GHRP (oral available) in the treatment of obesity.
Research achievements (from final report):

Obesity is an ever-increasing health problem in developed countries. Growth hormone deficiency is a common phenomenon in obesity. As growth hormone increases muscle and reduces fat, deficiency contributes further to the development of obesity. This project investigated the effect of a hormone from fat, leptin, on growth hormone cells to help us to understand what causes the hormone deficiency in obesity and how it may be treated.
Name of contact:
A/Pr Chen  Chen
Email of contact:


Grant ID:
169010 
Start Year:
2001
CIA Name:
Prof Evan R Simpson
End Year:
2003
Main RFCD:
Endocrinology  
Total funding:
$405,000.00
Admin Inst:
Prince Henry's Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Lipid metabolism in the Aromatase Knockout (ArKO) mouse.
Lay Description (from application):

Studies of humans with natural mutations in aromatase, the enzyme responsible for oestrogen biosynthesis, have revealed a number of unexpected roles for oestrogens in both males and females. These discoveries even challenge the definitions of oestrogens and androgens as we now know them. We have created a mouse model of oestrogen insufficiency by targetted disruption of the aromatase gene. These mice display a number of age dependent phenotypes including both male and female infertility, undermineralisation of the bones, intra-abdominal obesity, hypercholesterolaemia and insulin resistance. We are addressing the mechanisms of all of those phenotypes but in the present application we focus on the abnormalities in lipid metabolism. Thus we will seek to understand the increase in adiposity by examining the role of oestrogen in lipid synthesis, oxidation and breakdown in adipose tissue from intra-abdominal sites. We will also examine the role that oestrogen plays in cholesterol uptake, synthesis and catabolism by the liver as well as fatty acid synthesis and oxidation by the liver. These studies will be correlated with whole body parameters such as feeding behaviour, physical activity, energy expenditure, glucose and fat oxidation rates. We will also examine the effect of feeding a high cholesterol or a high fat diet on lipid metabolism in the oestrogen deficient animals, and we will determine the effect of oestradiol and isoflavone replacement on the phenotype. In this way we aim to reach a better understanding of the multiplicity of roles that oestrogens play in the regulation of lipid and cholesterol metabolism in both males and females. The results of such studies will be the development of better strategies to deal with pathologies resulting from disturbances in cholesterol and lipid metabolism.
Research achievements (from final report):

Our work demonstrated that oestrogens have a number of unforeseen roles in the physiology and pathophysiology of both males and females. Using the ArKO mouse as a model, we showed that oestrogen insufficiency in mice leads to increased intra-abdominal obesity, increased hepatic lipid accumulation, hypercholesterolaemia and insulin-resistance. In humans these are associated with such disorders as cardiovascular disease, diabetes, and increased risk of cancer. Our work illustrated that where in postmenopausal women and in men, the role of oestrogen as a circulating hormone is minimal, its actions are important at local levels. Thus oestrogens produced in specific tissues have an important role to play in their normal physiology and in the prevention of these conditions. Dietary isoflavones attenuated the ArKO phenotype, suggesting that such compounds also could be efficacious in ameliorating these conditions. We observed striking effects of oestradiol replacement achieved through the use of implants. These resulted in a loss of fat, accompanied by a decrease in lipoprotein lipase expression and an increase in factors involved in fatty acid B oxidation such as CPT1, UCP1 and long chain fatty acid dehydrogenase. These findings would suggest that the major sites of oestrogen action in terms of the regulation of adiposity are at the level of lipoprotein lipase on the one hand and fatty acid B oxidation on the other. We observed that male, but not female, ArKO mice develop hepatic steatosis, due primarily to an increase in intra-hepatic triglycerides and is accompanied by elevated serum cholesterol and triglycerides. The molecular mechanisms regulating this process included a significant up-regulation of hepatic fatty acid synthase expression coupled with elevated levels of the fatty acid transporter adipocyte differentiated regulatory protein. Cholesterol dietary challenge to ArKO mice revealed a sexually dimorphic regulation of hepatic homeostasis.
Expected future outcomes:

Knowledge resulting from this study makes possible the concept of pharmaceutical development of Specific Aromatase Modulaters (SAMs). Such compounds could act to inhibit aromatase expression in a tissue-specific fashion, for example in a tumourous region of the breast, and at the same time leave unaffected aromatase expression in other sites where it has important physiological roles.
Name of contact:
Professor Evan Simpson
Email of contact:
Evan.Simpson@phimr.monash.edu.au

Grant ID:
289311 
Start Year:
2004
CIA Name:
A/Pr Chen  Chen
End Year:
2006
Main RFCD:
Endocrinology  
Total funding:
$439,500.00
Admin Inst:
Prince Henry's Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: The effect of ghrelin, leptin and orexins on the function of pituitary somatotropes in rat, mouse and human
Lay Description (from application):

Malnutrition such as obesity or wasting syndrome is accompanied by GH deficiency. Three newly discovered metabolic regulatory hormones, leptin from fat tissue, ghrelin from stomach and orexins from hypothalamus, play important roles in regulating appetite, energy expenditure, and adiposity. Receptors for three metabolic regulatory hormones are all present in pituitary GH secreting cells (somatotropes) and accumulated laboratory data indicate a modification of GH secretion by three hormones. Contradictory results have however been reported. Mechanisms of action of these three hormones are not clear and the interrelationship between metabolic regulatory hormones and intrinsic GH regulatory system is unknown. We propose to clarify this issue by investigating the effect of in vivo treatment of mice and in vitro treatment of cultured pituitary cells with leptin, ghrelin, and orexins. GH secretion, GH and GH-regulatory hormones' receptor synthesis in pituitary somatotropes will be measured. We will also use GH-GFP transgenic mice, in which somatotropes are specifically marked with green fluorescent signal, to study morphological change of somatotropes in mouse pituitary glands after in vivo treatment. By completing this project, we will be able (1) to clarify the physiological role of metabolic regulatory hormones in control of GH levels and (2) to clarify the pathological role of metabolic regulatory hormones in GH deficiency occurred in malnutritional conditions.
Research achievements (from final report):

Growth hormone is secreted by particular cells in the pituitary gland underneath the brain to regulate body growth in childhood and maintain normal physiological functions in adulthood. Regulation of growth hormone secretion is controlled by hormones from the brain and influenced by metabolic conditions. In order to influence growth hormone levels a modification of pituitary growth hormone-releasing cell functions is necessary. This study focuses on a hormone from fat tissue, leptin, and a hormone from the brain regulating eating behaviour, orexin, and synthetic compounds, growth hormone secretagogues. Growth hormone deficiency has been found not only in patients of short stature, but also in obese and ageing populations. Growth hormone has an anti-obesity function and its deficiency in obese individuals may deterioriate their pathological condition. This project studied the function of growth hormone-containing cells under the influence of different metabolic regulatory hormones from fat tissues and the brain. The information obtained in this project is vital to the treatment of growth hormone-deficient conditions in obese patients. The study also indicates a potential use of synthetic growth hormone secretagogues in the management of growth hormone deficiency seen in obesity.
Expected future outcomes:

The results from this study lead to a further study on cell function of growth hormone-containing cells under the influence of other hormones from fat tissue. It will also lead to studies evaluating growth hormone secretagogues in the treatment of growth hormone deficiency in obesity.
Name of contact:
Chen Chen
Email of contact:
chen.chen@princehenrys.org

Grant ID:
338500 
Start Year:
2005
CIA Name:
A/Pr Chen  Chen
End Year:
2007
Main RFCD:
Endocrinology  
Total funding:
$345,000.00
Admin Inst:
Prince Henry's Institute of Medical Research  
Grant Type: 
NHMRC Research Fellowship
Title of research award: Reseearch Fellowship SRF-B
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

I have established and sustained a strong international profile in endocrine cell biology and expanded our research into cardiology and cancer research during this fellowship support. I have made a substantial contribution to my working field, having published 27 papers in high quality journals including J Physiol, Endocrinology, Am J Physiol, Human Mol Genet, etc. It should be noted that this support was only for 3 years with an early promotion to Principal Research Fellow starting 2008. A number of published papers have been seminal contributions with impact beyond my specific field, e.g. demonstration of FFA's action on receptor and ion channels in beta cells, role of oestrogen in pituitary GH cells, effect of ghrelin on cardiac myocytes, role of ghrelin in endometrium, etc. This substantial body of high-quality work is clearly continuing to make an international impact in my discipline, confirmed by the high impact factor of journals in which I published, the frequent citation of my papers, frequent invitations to give plenary lectures, symposium chair and presentation, and to be in the organizing committees of several scientific conferences and societies. It is also reflected in the number of invitations to join the Editorial Boards of international journals, including leading endocrine journal, Endocrinology. I have also been invited to review grant proposals for a number of funding agencies. I was offered a Professorship title by the University of Queensland with significant start-up funds to relocate my laboratory to Brisbane early 2008.
Expected future outcomes:

In the next 5 years, my group is expanding into several new researdch areas including diabetes research, single cell exocytosis with multiple photon microscope, single cell contraction and signal image analysis, and cancer development. Our research will be related to type 2 diabetes, heart failure, obesity, and endometrium cancer.
Name of contact:
Chen Chen
Email of contact:
chen.chen@uq.edu.au

Grant ID:
338501 
Start Year:
2005
CIA Name:
A/Pr Chen  Chen
End Year:
2007
Main RFCD:
Cell Physiology  
Total funding:
$253,500.00
Admin Inst:
Prince Henry's Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Regulation of pancreatic beta-cell number and function buy adipocyte-released hormones, free fatty acid and ghrelin
Lay Description (from application):

The disease diabetes mellitus comprises a heterogeneous group of disorders all characterised by high blood glucose levels. Beta-cells in the pancreas, which secrete insulin, are central to the pathophysiology of the disease. Type 1 or insulin-dependent diabetes mellitus results from an absolute deficiency of insulin due to auto immunological destruction of the pancreatic beta cell, and accounts for 5-10% of total diabetes mellitus. In the more common type 2 or non-insulin-dependent diabetes mellitus, liver, muscle and fat cells are resistant to the action of insulin and compensatory mechanisms that are activated in the beta-cell to increase insulin secretion are not sufficient to maintain normal blood glucose levels. In Western countries including Australia, type 2 diabetes currently affects around 2% of the whole population and about 6% of adults (10% of over 60-y) and continues to grow at around 6% per annum. Type 2 diabetes often occurs in obese patients and a direct link between obesity and type 2 diabetes has been strongly suggested by research to date. It has also been found that a progressive loss of beta-cell function throughout the course of the disease results in the reduction of insulin secretion. The contribution of excessive fat tissue in obese patients to the progress of type 2 diabetes is not clear. Certain hormones from fat cells, metabolic regulatory hormone, and fatty acids have been demonstrated to influence the function of beta-cells in previous studies, including our own. We now aim to investigate in detail the effect of these on cultured beta-cells with molecular and cell biology techniques. We expect to identify a factor or factors which stimulate or inhibit the progress of beta-cell dysfunction, with the potential to identify therapeutic targets in the treatment of type 2 diabetes.
Research achievements (from final report):

Diabetes mellitus is a heterogeneous group of disorders characterised by high blood glucose levels. The pancreatic beta-cell and its secretory product insulin are central in the pathophysiology of the disease. Type 2 diabetes counts for 90-95 % of total diabetes. In type 2 or non-insulin-dependent diabetes mellitus, liver, muscle and fat cells are resistant to the action of insulin and compensatory mechanisms that are activated in the beta-cell to secrete more insulin are not sufficient to maintain blood glucose levels within a normal physiological range. Type 2 diabetes occurs often in obese patients and a direct link between obesity and type 2 diabetes has been strongly supported. The contribution of excessive adipose tissue in obesity patients to the progress of beta-cell dysfunction has been studied in this project. Adipocyte-derived hormones and free fatty acids have been demonstrated to damage the function of beta-cells in insulin synthesis and secretion. Membrane ion channels and signalling systems have been studied. We found that FFA influenced beta cell function through both membrane receptor and intracellular metabolism pathways. We also found that insulin resistance in beta cells was responsible for beta cell dysfunction. These new discoveries lead to a new project proposal submitted for further investigation.
Expected future outcomes:

The results from this study lead to a further study on cell function of pancreatic islet cells under the influence of FFAs through receptor and metabolite pathways. It will clarify the mechanism of FFA-induced beta cell dysfunction and will also lead to new ways to delay the process of diabetes.
Name of contact:
Chen Chen
Email of contact:
chen.chen@uq.edu.au

Grant ID:
338510 
Start Year:
2005
CIA Name:
Dr Margaret E.E. Jones
End Year:
2007
Main RFCD:
Cell Metabolism  
Total funding:
$355,950.00
Admin Inst:
Prince Henry's Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: The Metabolic Syndrome, Risk Factors and Estrogen
Lay Description (from application):

The Metabolic Syndrome is a group of closely related risk factors that contribute to the onset of diabetes and heart disease. The risk factors include obesity, (especially when fat accumulates around the waist), insulin resistance and high blood pressure. There is an important but as yet not fully understood relationship between estrogen and the development of these risk factors. The Metabolic Syndrome has been estimated to affect some 20-30% of the middle-aged population and prevalence appears to be increasing in the world population with increasing obesity and sedentary lifestyle. Therefore it is of great importance to be able to understand the mechanisms regulating the development of, and the interrelationships between, the risk factors of the syndrome, particularly the integral role played by estrogen. By utilising a mouse model that cannot make its own estrogen, we are able to study how estrogen contributes to maintaining the body's balance of fat tissue, sensitivity to insulin and a healthy heart. We will be looking at how genes important to these systems are affected when estrogen is not available and what the downstream consequences of any gene changes are. We also plan to monitor the mouse's sensitivity to insulin in the absence of estrogen, then again when estrogen is given back. Similarly, we will study the mouse's cardiovascular system, checking blood pressure, heart health and sensitivity to salt (which can affect blood pressure). By completing this body of work, we will better understand how estrogen can best be used as a therapy to prevent the development of the risk factors for the Metabolic Syndrome.
Research achievements (from final report):

Estrogen has an important role to play in energy homeostasis in both men and mice. Lack of estrogen results in the development of a metabolic syndrome in humans and rodents, including excess adiposity, hepatic steatosis (in male but not female Aromatase Knockout (ArKO) mice) and insulin resistance. Estrogen replacement results in a prompt reversal of the energy imbalance symptoms associated with estrogen deficiency. A corollary to the perturbed energy balance observed in the ArKO mouse is the death by apoptosis of dopaminergic neurons in the hypothalamic arcuate nucleus of male ArKO mice, an area of the brain pivotal to the regulation of energy uptake, storage, and mobilisation. An extension of our work exploring the relationship between estrogen and adiposity has been to examine the role played by androgens in energy balance. We have demonstrated that an increased androgen to estrogen ratio can promote visceral fat accumulation in the rodent by inhibiting AMPK activation and stimulating lipogenesis. Therefore understanding the regulation of energy homeostasis is becoming an increasingly fascinating challenge, as the number of contributors, their communications, and the complexity of their interactions, involved in the preservation of this equilibrium continues to increase. Models of aromatase deficiency, both naturally occurring and engineered, will continue to provide valuable insights into energy homeostasis.
Expected future outcomes:

Features of the Metabolic Syndrome, including 1) abdominal obesity and dyslipidemia, 2) insulin resistance and 3) hypertension, constitute significant risk factors for Type 2 diabetes and cardiovascular disease. Our research is continuing to make significant inroads into understanding the role of estrogen in the development of these features.
Name of contact:
Dr Margaret Jones
Email of contact:
Margaret.Jones@princehenrys.org

Queensland University of Technology
Grant ID:
290529 
Start Year:
2004
CIA Name:
Prof Andrew P Hills
End Year:
2005
Main RFCD:
Public Health and Health Services not elsewhere classified  
Total funding:
$221,500.00
Admin Inst:
Queensland University of Technology  
Grant Type: 
Standard Project Grant
Title of research award: Energy-cost of self-paced walking in obese adults
Lay Description (from application):

There is increasing evidence that regular physical activity contributes considerably to better physical fitness & good health of individuals and nations. Unfortunately, many individuals in Australia are not regularly active. A sedentary lifestyle is associated with a higher risk of coronary heart disease, obesity, diabetes, osteoporosis & some cancers. Physical activity guidelines encourage participation in at least 30 minutes of moderate-intensity physical activity on most, preferably all, days of the week. Walking is one of the most common forms of physical activity undertaken by adults, however there is a relatively poor understanding of the physiological demands of this task. A better understanding of walking for people of different age, gender, size & shape would provide for improvements in the categorisation of intensity of physical activity for use in population measures of physical activity & exercise prescription for individuals who are obese. The aim of the proposed study is to assess the relationship between energy cost of walking & body composition of adults. The main purpose is to consider how people of different age, gender, size & shape manage self-paced walking relative to maximal capacity. The energy cost of walking is an important determinant of a person's functional capacity, physical fitness & health status. The main outcomes of the study: An increased knowledge and understanding of the energy expenditure of self-paced walking relative to maximal aerobic power; More reliable assessment of physical activity status using a variety of commonly employed indirect assessment techniques; A comprehensive understanding of the inter-individual differences in walking characteristics based on age, gender or body fatness; A better understanding of the energy cost of walking & the subsequent promotion of this form of physical activity has potential to impact on the health of Australians, particularly those who are sedentary & overweight or obese.
Research achievements (from final report):

The energy cost of walking is an important determinant of an individual's functional capacity, physical fitness and health status. The relationship between the energy expenditure above that at rest and speed of walking can be empirically described using a quadratic equation. As a consequence the energy cost of walking is minimum at an intermediate speed, often called the "optimal walking speed", which is very close to the speed of spontaneous walking. We were interested to compare the relationships between walking speed and energy cost of walking for males and females of different ages and body composition. The study showed that for females, the SPW speed correlated weakly with absolute body weight, and modestly with relative weight (body mass index) and percent body fat. For males body size nor body composition explained the variance in self-selected walking speed. Age (30-64 yrs) did not explain variance in self-selected walking speed in either gender. The SPW speed was faster than the optimal speed as defined both by the lowest gross and net economies, and by mechanics (Froude number of 0.25). While SPW was faster for males, when standardised to body size, there was no gender difference in the SPW speed. After adjusting for SPW speed, the energy cost of self-paced walking was still independently related to gender and relative weight-for-height (BMI). The gender differences in the energy cost of walking was explained by both body weight, as well as fat mass and lean body mass considered independently. Further, there was no gender difference in gross economy of walking at the self-selected speed. Energy cost of SPW was positively related to relative adiposity; even after adjusting for lean mass. Equations to calculate energy expenditure in physical activity overestimate the energy cost of walking; and this overestimation is more pronounced in obese adults. We developed a correction factor which significantly improved the estimation of energy cost of walking.
Expected future outcomes:

The data collected in this study will enable development of more accurate tools for monitoring energy cost of one of the most commonly selected physical activities, walking. We have shown that estimates of walking energy expenditure are improved with the knowledge of body size, body composition and resting metabolic rate.
Name of contact:
Professor Andrew Hills Dr Nuala Byrne
Email of contact:
a.hills@qut.edu.au n.byrne@qut.edu.au

Grant ID:
290540 
Start Year:
2004
CIA Name:
Dr Katrina M Giskes
End Year:
2008
Main RFCD:
Epidemiology  
Total funding:
$283,000.00
Admin Inst:
Queensland University of Technology  
Grant Type: 
Sidney Sax Fellowship
Title of research award: Individual and environment-level determinants of overweight and obesity: comparative study between Netherlands and Australia
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

This research has contributed to (A) integration and explication of environmental-level factors in health-behaviour theory; (B) a more in-depth examination of the most prevalent and growing health risk-factor in industrialised countries; (C) identification of intermediary targets for health education, promotion and policy. The research also has related directly to several Australian National Health Priority Areas well as recommendations contained within the report 'Acting on Australia's Weight'. The research also directly related to aims and recommendations in the following reports that call for a reduction in health inequalities between socioeconomic groups; 'Goals and Targets for the Year 2000 and Beyond' and 'Better Health Outcomes for Australians: national goals, targets and strategies for better health outcomes into the next century'.
Expected future outcomes:

The findings of this research will feed into preventive health measures to decrease the prevalence of overweight/obesity and socioeconomic inequalities in overweight/obesity.
Name of contact:
Dr Katrina Giskes
Email of contact:
k.giskes@qut.edu.au

Royal Prince Alfred Hospital
Grant ID:
245523 
Start Year:
2003
CIA Name:
Dr Amanda J Piper
End Year:
2005
Main RFCD:
Respiratory Diseases  
Total funding:
$104,300.00
Admin Inst:
Royal Prince Alfred Hospital  
Grant Type: 
Health Professional Research Fellowship
Title of research award: The role of non-invasive ventilatory support in improving outcomes in sleep-related respiratory failure and daytime hype

Lay Description (from application):

No available Lay Description
Research achievements (from final report):

In people who are morbidly obese, severe compromise of breathing during sleep and eventually wakefulness can occur. This is referred to as obesity hypoventilation syndrome (OHS). This disorder is associated with significant use of health care resources and a high death rate if appropriate treatment is not introduced in a timely fashion. Two forms of assisted breathing during sleep have been used as treatment - continuous positive airway pressure (CPAP) and non-invasive ventilation (NIV). However, studies comparing the outcomes of these two therapies in OHS have not been previously undertaken. NIV is both more expensive and requires a greater level of skill to implement, so identifying clinically relevant differences between the two therapies is important to help medical staff determine which treatment is most cost effective and beneficial. This study showed that both therapies were equally effective in improving daytime breathing and daytime sleepiness in people with morbid obesity after 3 months of treatment. Both treatments were equally tolerable. However, those people using NIV reported better sleep quality, and tended to have larger improvements in scores measuring their quality of life. In people with stable mild to moderate OHS, CPAP therapy can be equally as effective as the more expensive NIV treatment.
Expected future outcomes:

Better recognition by clinicians that individuals with mild to moderate OHS may be initially managed with simple CPAP without adversely impacting on the individual's recovery, quality of life or tolerance of therapy. With increasing community obesity, especially morbid obesity, understanding the most effective and economical treatment approach is crucial.
Name of contact:
Amanda Piper
Email of contact:
ajp@mail.med.usyd.edu.au

St. Vincent's Institute of Medical Research
Grant ID:
156713 
Start Year:
2001
CIA Name:
Prof Bruce E Kemp
End Year:
2003
Main RFCD:
Genetic Technologies: Transformation, Site-directed Mutagenesis, etc.  

Total funding:
$351,110.16
Admin Inst:
St. Vincent's Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Physiological effects of manipulating AMP-activated protein kinase genes
Lay Description (from application):

The AMP-activated protein kinase is a metabolic stress sensing protein kinase responsible for matching the supply of energy to the body's functions. During vigorous exercise it senses metabolic stress (reduction in energy) caused by muscle contraction and stimulates glucose uptake and burning of fat to provide energy. The AMP-activated protein kinase also regulates the production of nitric oxide that is important in controlling blood pressure and blood clotting. Reduced caloric intake activates the AMP-activated protein kinase to suppress energy consuming activities and modify the expression of genes. Many of the conditions that activate the AMP-activated protein kinase (exercise, reduced caloric intake) are associated with a healthy life style, increased longevity and resistance to age onset diseases including cardiovascular disease (atherosclerosis, hypertension), obesity, neurodegeneration and diabetes. By manipulating the gene for the AMP-activated protein kinase in mice we expect to learn more about its key physiological roles and give new insight into the control of age onset diseases.
Research achievements (from final report):

The AMPK is a key enzyme in the control of metabolism in response to exercise that is involved in regulating many physiological events. Our overall goal is to track down how exercise prevents development of many age onset diseases. AMPK appears to be a key enzyme in these protective molecular mechanisms. The development of drugs that activate AMPK may have benefits people with sedentary life styles or otherwise incapable of getting adequate exercise. Since out knowledge of AMPK is incomplete we have modified two of the genes involved in AMPK in mice in order to determine how they are affected. In yeast removal of a corresponding gene called sip2 causes the yeast to rapidly age.
Name of contact:
Prof Bruce E Kemp
Email of contact:


Grant ID:
292917 
Start Year:
2004
CIA Name:
Dr Matthew J Watt
End Year:
2006
Main RFCD:
Endocrinology  
Total funding:
$259,000.00
Admin Inst:
St. Vincent's Institute of Medical Research  
Grant Type: 
Peter Doherty Fellowship
Title of research award: Cellular basis of cytokine-mediated fat metabolism and insulin resistance
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

Work from this grant identified the protein ciliary neurotrophic factor (CNTF) as a potential anti-obesity factor. Mice treated with CNTF lost weight due to a decrease in food intake and an increase in fat metabolism. Importantly, this effect was maintained in obese mice and also partially reversed diabetes in these mice. This work was published in the prestigious journal Nature Medicine.
Expected future outcomes:

Compounds that activate the CNTF receptor but do not cause the production of inhibitory antibodies are being tested for their anti-obesity effects.
Name of contact:
Matthew Watt
Email of contact:
matthew.watt@med.monash.edu.au

Grant ID:
345402 
Start Year:
2005
CIA Name:
Prof Bruce E Kemp
End Year:
2007
Main RFCD:
Protein Targeting and Signal Transduction  
Total funding:
$573,000.00
Admin Inst:
St. Vincent's Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Regulation of Protein Kinases and their Substrates
Lay Description (from application):

Western communities are experiencing an obesity epidemic with up to half the population being overweight. Sedentary life styles and high caloric intake are the cause and will contribute to the development of age onset diseases including obesity, diabetes, cardiovascular disease, stroke and neurodegeneration. This project is investigating an enzyme that plays a pivotal role in controlling the body s response to exercise and diet. The key enzyme involved in this process is called the AMP-activated protein kinase. This work will increase our understanding of the health benefits of diet and exercise. This new knowledge will play a vital role in developing new therapies for promoting exercise and mitigating the effects of diet that will improve health during the ageing process.
Research achievements (from final report):

This research is concerned with an enzyme called AMPK that may mediate the health benefits of diet and exercise. AMPK is also important in the control of appetite and whole body energy metabolism. We have obtained structural information on AMPK that may contribute to the development of activating drugs. We have identified components of the mechanisms that control the activity of AMPK and several new substrates which contributes to our knowledge on how AMPK controls genes important for glucose uptake. We have also shown that activation of AMPK in mice by genetic changes can increase exercise capacity. This research is relevant to cardiovascular disease, obesity, type 2 diabetes and maintaining health during ageing.
Expected future outcomes:

Research on AMPK will contribute to our understanding of the underlying mechanisms that mediate the health benefits of diet and exercise. It may be possible to develop drugs that activate AMPK and improve metabolism to facilitate exercise and protect against obesity and age onset diseases
Name of contact:
Bruce E. Kemp
Email of contact:
bkemp@svi.edu.au

Grant ID:
395507 
Start Year:
2006
CIA Name:
Prof Bruce E Kemp
End Year:
2008
Main RFCD:
Protein Targeting and Signal Transduction  
Total funding:
$466,875.00
Admin Inst:
St. Vincent's Institute of Medical Research  
Grant Type: 
Standard Project Grant
Title of research award: Regulation of Lipid Metabolism by AMP Activated Protein Kinase
Lay Description (from application):

Western communities are experiencing an epidemic of overweight and obesity that is contributing to diabetes, heart disease, and premature death. This project is investigating an enzyme, called AMP-activated protein kinase, that plays a pivotal role in controlling how our bodies control energy metabolism in response to exercise. Improved understanding about how this enzyme regulates the body's storage and breakdown of fat and responsiveness to insulin will enable the development of new medicines for the treatment of obesity and the prevention of diabetes.
Research achievements (from final report):

This project is concerned the regulation of fat (triglyceride) synthesis in the body. The first step in fatty acid synthesis is catalysed by an enzyme acetyl CoA-carboxylase (ACC), which is regulated in multiple ways and can be inhibited by exercise. Triglycerides contain three fatty acid linked to glycerol and provide the major form of fat storage in the body. An enzyme called glycerophosphate acyl transferase or abbreviated GPAT is responsible for the first step of adding a single fatty acid to glycerol in the synthesis of triglycerides. Understanding the regulation of lipid metabolism has important implications for several diseases. Dysregulation of fatty acid metabolism in obesity results in the accumulation of intramuscular lipid that is central to the development of insulin resistance, which in turn may lead to age onset diabetes. In the present study we set out to examine whether the regulation GPAT involves direct control by another enzyme AMPK, which is activated by exercise and is responsible for phosphorylating ACC and GPAT. By studying how exercise is able to suppress fatty acid and triglyceride synthesis we may gain greater insight into the health benefits of exercise. We found that AMPK phosphorylated GPAT at multiple sites and inhibited the enzyme. In ongoing work we are attempting to determine which phosphorylation site is responsible for this inhibition. In the case of ACC we prepared a genetically engineered mouse that contained a mutation in the site phosphorylated by AMPK and are continuing to evaluate the impact of this on lipid metabolism and insulin sensitivity.
Expected future outcomes:

It is hoped our ongoing research will identify how AMPK regulates GPAT and controls the synthesis of triglycerides. Our study of the ACC genetically modified mice will indicate how important AMPK regulation of this enzyme is and whether blocking this regulation leads to increase fat deposition and or alterations in appertite.
Name of contact:
Bruce Kemp
Email of contact:
bkemp@svi.edu.au

University of Adelaide
Grant ID:
158012 
Start Year:
2002
CIA Name:
Prof Gary  Wittert
End Year:
2004
Main RFCD:
Nutrition and Dietetics  
Total funding:
$208,055.08
Admin Inst:
University of Adelaide  
Grant Type: 
Standard Project Grant
Title of research award: The role of dietary protein on weight loss and body composition in men and women with insulin resistance
Lay Description (from application):

Obesity is an increasing problem in the community and is associated with an increased incidence of high blood pressure, high cholesterol and triglycerides, diabetes, heart disease and cancer. Although conventional dietary advice for weight loss is a low fat high carbohydrate and high fibre diet there is a very strong interest in the media and the general population in alternative diets that feature reduced carbohydrate with the remainder of the diet either protein or a mixture of protein and fat. Unfortunately there is very little published data to guide the decisions of health professionals in this area and there is a strong demand for such information. We plan to perform 2 large weight loss studies which focus on high protein diets with one exchanging protein for carbohydrate and keeping fat constant and the second exchanging protein for fat keeping carbohydrate constant. We will assess whether the high protein diets blunt the decrease in metabolic rate that occurs with weight loss, and whether it spares some of the inevitable loss of muscle mass. We will also measure whether high protein diets improve glucose metabolism in people already at risk of diabetes and heart disease because of their obesity and high insulin levels.
Research achievements (from final report):

The outcomes of this research provided a better understanding of the role of protein in a healthly, nutritionally balanced diet for weight loss, weight maintenance and the improvement of risk factors associated with the metabolic syndrome. Although we found that without active ongoing dietary advice, long-term adherence to the dietary patterns invetsigated is poor, they all resulted in net weight loss and improvements in cardiovascular risk factors. That the increased protein diets confered several benefical effects over the standard protein (control) diets without causing detrimental effects, warrants that they be given consideration by health professionals as an effective dietary choice for treating obesity and the metabolic syndrome.
Expected future outcomes:

All work is complete and published
Name of contact:
Professor Gary Wittert
Email of contact:
gary.wittert@adelaide.edu.au

University of Melbourne
Grant ID:
209002 
Start Year:
2002
CIA Name:
Prof Joseph  Proietto
End Year:
2004
Main RFCD:
Nutrition and Dietetics  
Total funding:
$316,540.00
Admin Inst:
University of Melbourne  
Grant Type: 
Standard Project Grant
Title of research award: The effect of overexpression and underexpression of beacon in transgenic mice
Lay Description (from application):

Overweight and Obesity are very prevalent in our society. Obesity is the cause of many medical problems including type 2 diabetes, high blood pressure, abnormal lipids, sleep apnoea, arthritis and some cancers. The idea that individuals can freely choose whether they eat or not eat is only true in the short term. Recent work has clearly shown that the desire to eat (hunger) and the decision to stop eating (satiety) are determined by the net level of many chemicals (neurotransmitters) in an area of the brain called the hypothalamus. Malfunction in some of these neurotransmitters has been shown to cause severe obesity in both animals and humans. A clear understanding of how the hypothalamus regulates body weight may lead to treatments for both severe obesity and anorexia. This project deals with investigating the role of a new hypothalamic protein in body weight regulation. This protein called beacon was discovered by one of the chief investigators (GC) who has shown that when it is injected in the brain it causes rats to overeat and put on excess weight. The aim of this project is to produce mice in which the amount of beacon is increased in the brain and other mice who do not have beacon and then to study the impact onthe regulation of body weight.
Research achievements (from final report):

The aim of this project is to investigate the role of a new gene discovered in Australia called beacon. The original hypothesis was that the beacon gene produced a protein that regulated food intake. The first aim of the grant proposal therefore was to overexpress the beacon gene in the area of the brain that regulates food intake. This was done by producing transgenic mice expressing the beacon gene in the hypothalamus. We obtainded four different lines of mice in which the beacon gene was overexpressed in the hypothalamus but none have shown a tendency to be overweight. The beacon gene was widespread expression throughout many tissues in the body but its role in these other tissues remains unknown. The second aim of this proposal is to produce mice in which the beacon gene can be deleted either in the whole body or in specific tissues. The impact of beacon deletion in specific tissues will reveal the role of this new gene.
Expected future outcomes:

Future outcomes include the clarification of the effects of deficiency of beacon in the hypothalamus on body weight. We will determine if beacon is essential for life in the global knockout mouse. The role of beacon on specific organs will be determined by mating beacon lox mice with inducible MerCreMer expressing mice.
Name of contact:
Joseph Proietto
Email of contact:
J.Proietto@unimelb.edu.au

Grant ID:
237033 
Start Year:
2003
CIA Name:
Dr Amanda  J Edgley
End Year:
2007
Main RFCD:
Systems Physiology  
Total funding:
$0.00
Admin Inst:
University of Melbourne  
Grant Type: 
Industry Fellowship
Title of research award: Targeting Obesity - manipulating metabolism using genetically modified mice
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

The industry component of the fellowship was undertaken at AstraZeneca Pharmaceuticals, Sweden, in the Dept. of Integrative Pharmacology. During this period Dr Edgley entered into an entirely new area of research, gaining experience in characterising metabolic disturbances in animal models of Type 2 diabetes, and examining the properties of novel agents for correction of these metabolic disturbances. Specifically, she developed techniques assessing fat and sugar use by the tissues in living mice. These techniques are restricted to few groups around the world. In January 2006, Dr Edgley returned to the Dept. of Physiology at Monash University to continue the academic portion of the fellowship. AstraZeneca continued to support Dr Edgleys new research program by donating a equipment to facilitate studies of heart function in living mice. In January 2007, Dr Edgley moved to the Department of Medicine, St. Vincent's Hospital, joining the Diabetic Complications group headed by Assoc. Prof. Darren Kelly. The Diabetic Complications group is actively studying cardiac complications of diabetes at clinical and basic science levels, including in vivo studies of cardiac function in diabetic patients and animal models, focussing on pre-clinical and early phase clinical drug development. Since returning to Australia Dr Edgley has imported and bred a special colony of mice, that spontaneously develop type 2 diabetes (the only colony of such mice in Australia), and developed techniques to measure heart function in these mice and has successfully characterised reduced heart function in these mice, similar to what is seen in human patients with diabetes.
Expected future outcomes:

We now have a well characterised model of obesity and type 2 diabetes with reduced heart function in our mouse model, and are commencing studies to investigate the effect of novel agents in preventing the metabolic changes and attenuating the reduced heart function
Name of contact:
Amanda Edgley
Email of contact:
aedgley@medstv.unimelb.edu.au

University of New South Wales
Grant ID:
299875 
Start Year:
2004
CIA Name:
Prof Margaret J Morris
End Year:
2006
Main RFCD:
Central Nervous System  
Total funding:
$283,500.00
Admin Inst:
University of New South Wales  
Grant Type: 
Standard Project Grant
Title of research award: Does early nutrition differentially alter hypothalamic neuropeptides that regulate food intake
Lay Description (from application):

In Australia the incidence of obesity, in particular childhood obesity, is increasing dramatically, and the possible long term consequences of this are of great concern. The brain regulates appetite through a number of chemical transmitters such as neuropeptide Y (NPY) which is present in the brains of mammals and causes increased food intake. The effects of overeating from a young age on these brain transmitters has been largely ignored although this may impact on subsequent eating behaviour. In addition to NPY we will study other transmitters in the brain that have profound effects on appetite, some increasing, and others decreasing, food intake. These may form useful therapeutic targets for new drugs for obesity. Key targets we will study include melanocortins, glucagon-like peptide 1, urocortin, melanin concentrating hormone, agouti related peptide, and NPY. We will determine whether overnutrition from birth to weaning leads to changes in these appetite regulating neurotransmitters in the brain, and monitor the hormonal signals that impact on their activity. We will also determine whether early overnutrition exacerbates the subsequent responses to a high fat diet by comparison with rats made obese as adults. We will measure brain concentrations of the neurotransmitters, the amount released from the brain, and determine whether the feeding responses to injections of these agents is altered in obese animals. We have evidence that these transmitters interact in a co-ordinated fashion to affect feeding; this project will examine whether these interactions are maintained in the various types of obesity. Rats are commonly used for this type of study as the processes regulating feeding are very similar to those in humans and these agents cause similar effects in rats and humans. It is hoped that this information will provide new insight into the way brain adapts to overnutrition, and provide potential treatments for obesity and other feeding disorders.
Research achievements (from final report):

Adult and childhood obesity is increasing throughout the world, posing a major health problem. This project examined the effects of early over- and undernutrition, with subsequent high-fat feeding on brain chemicals critically involved in feeding and the peripheral signals that impact on their activity. The project produced a number of key publications and presentations. Early overfeeding: We showed that under-nourishment during postnatal development decreases body weight and lowers blood pressure at an early age, but a long-term high-fat diet can override the effect of under-nourishment during this period. Early over-nourishment by raising rats in small litters led to increased body weight, but high fat diet overcame the effect of small litter size after 10 weeks of age. Animals raised in small litters had increased fat levels of an enzyme that produces cortisol, regardless of diet, which may contribute to their obesity. Over-nourishment during postnatal development can also lead to an increased risk of cardiac fibrosis independent of blood pressure changes. A major finding of the study was the impact of maternal obesity on the body weight of offspring; further work is underway. Adult overfeeding: We have demonstrated plasticity in brain pathways controlling appetite, with exaggerated feeding responses to brain chemicals in rats following chronic high fat feeding. Another major advance is our demonstration of the impact of cigarette smoking on appetite control and brain NPY pathways, and the interaction between smoking and high fat diet.
Expected future outcomes:

The work has provided a number of lines of future work on the effects of early overfeeding, including interventions to prevent long term impacts, such as diet and exercise. It has the capacity to generate clear health messages.
Name of contact:
Margaret J Morris
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University of Queensland
Grant ID:
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University of Queensland  
Grant Type: 
Standard Project Grant
Title of research award: Body mass index and mortality in Aboriginal Australians in Northern Territory: a cohort study
Lay Description (from application):

The ultimate goal of this study is to define a healthy weight range for Aboriginal people. To fulfil this goal, we will investigate the health implications of body weight and weight change in Aboriginal communities. We will assess the association between body weight (as measured by body mass index) and the risk of death by examining how the death rate changes with body weight. The findings will have important implications for health professionals to provide adequate advice to Aboriginal Australians, and for Aboriginal people to adopt a healthy life style in relation to body weight. Due to the differences in body shape and physiological and environmental factors between Aborigines and other populations, the "optimal" body weight obtained from other populations may not be applicable to Aboriginal communities. Do males and females have different optimal body weights? Do old and young people have different optimal body weights? This study will provide evidence for answering various questions like these. Individuals with different characteristics may have different optimal body weight values. Such information is useful for the development and modification of dietary guidelines for Aboriginal Australians. The results on the health impact of weight change are important for guiding weight control programs in Aboriginal communities.
Research achievements (from final report):

Obesity and overwieght are important risk factors of cardiovascular disease and diabetes in Aboriginal people. Among body size measurements, waist circumference is a better indicater of heart disease and diabetes than the widely used body mass index and waist-to-hip ratio. Data support the use of waist circumference as a preferred body size measurement in assessing the risk of heart disase and diabetes in Aboriginal people. Public health researchers are encouraged to further develop appropriate waist circumfernece cut-off points for this population. Although obesity and overweight play an important role in the development of cardiovascular disease, underweight people experienced a higher total death rate than people with relative higher body size. The elevated death rate related to lower body size is of great public health concern, given that a large proportion of people in the remote community are underweight. Our findings stress the importance of identifying pre-existing chronic diseases and improving nutritional status in preventing premature death in the community. In comparison with the general Australian population, Aboriginal people living in the remote community have different levels of traditional risk factors. However, the high risk of cardiovascular disease in Aboriginal population cannot be fully explained by those traditional risk factors.
Expected future outcomes:

The cohort established in this study is being used to assess cardiovascular disease risk and to develop a risk assessment tool for Aboriginal people. The contributions of novel risk factors, such as C-reactive protein and albuminuria as measured using urine albumin-to-creatinine ratio, to heart disease risk are currently being quantified.
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Zhiqiang Wang
Email of contact:
zwang@ccs.uq.edu.au

Grant ID:
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Grant Type: 
Standard Project Grant
Title of research award: Pathways to mental health and obesity in young adults: A longitudinal study
Lay Description (from application):

While the health of the population has been gradually improving, there are some health problems which are increasing. The mental health of young people is one such area. Based on data relating to youth suicide, substance abuse, cigarette smoking by females and behavioural or mental health problems in the young, there has been evidence of a marked increase in some important health problems faced by the young. Little is known about the causes of these problems and even less is known about the reasons for the increase. Based on the available evidence, 20-25% of young persons manifest a mental health problem. A second area of marked health deterioration concerns youth (and adult) obesity. Existing research points to the accumulation of cardiovascular risk factors associated with obesity from a very early age. Over 10% of youth are obese and a substantially higher proportion are overweight. There is evidence that the rate of obesity has been substantially increasing. Again little is known about the factors that contribute to obesity or the causes of the increase in the rates of obesity in the population. This proposal is for a 21-year follow-up of a sample of youth first enrolled when their mothers attended for their first obstetrical visit. Using a substantial body of existing data, we propose to examine the changes in levels of mental health and obesity and to identify the factors which contribute to these changes. This study involves the largest Australian cohort ever assembled for such research. The main questions asked in this study concern the impact of the mother's social and economic circumstances, her physical health and well-being, her use of addictive substances (including alcohol, cigarettes, illicit drugs) on the youth's health. We will also examine the association between early indicators of mental health and well-being and subsequent youth health and development.
Research achievements (from final report):

This project represents the continuation of research that commenced between 1981 and 1983, when more than 8000 mothers-to-be were approached to join the Mater-University Study of Pregnancy and its Outcomes as they attended their first antenatal visit at Mater Mothers Hospital. Subsequently, over 7,000 of these women delivered live babies at the study hospital and the health and well-being of these mothers and children have been monitored at various stages up to 21 years after the birth of the child. The current phase of the study represents the 21-year follow-up of the study children. Just under 4,000 of these now young adults participated in the 21-year follow-up, providing researchers with a mass of data related to physical and mental health, physical growth, health-related behaviours, sociodemographics, driving behaviour, as well as social circumstances and experiences. This data is being combined with that gathered at previous phases of the study enabling the examination of a wide range of influences operating during the developing years for their connections to health outcomes in young adulthood. Few studies in the world have tracked the growth, development and well-being of individuals from the prenatal period, through to childhood, adolescence, on to adulthood. The Mater-University Study of Pregnancy therefore provides a unique opportunity to investigate the extent that child development and well-being, family characteristics, and environmental factors across the child's developing years contribute to physical and mental health outcomes as the child reaches adulthood.
Expected future outcomes:

The Mater-University Study of Pregnancy, through examination of data collected from the prenatal period to 21 years post-delivery, will be able to examine relationships between family-related factors, social and behavioural influences occurring during the fetal period, infancy, childhood and adolescence, and the development of obesity and mental illness among young Australian adults.
Name of contact:
Jackob M. Najman
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Grant ID:
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University of Queensland  
Grant Type: 
Standard Project Grant
Title of research award:      Genetic programs induced by the nuclear hormone receptor, LXR, in muscle: regulation of cholesterol and lipid metabolism.
Lay Description (from application):

The heightened occurrence of cardiovascular disease has been linked to disorders in lipid metabolism. Obesity, insulin resistance, and atherosclerosis are prevalent diseases associated with these dyslipidemias. Lipid homeostasis is regulated by dietary intake, de novo synthesis and catabolism. Disorders of lipid metabolism are associated with cardiovascular disease, insulin resistance/diabetes, obesity and hypertension. Raised levels of serum TGs, and low high density lipoprotein (HDL) cholesterol levels are characteristic of lipotoxic diseases. HDLs have a defensive role in the prevention of atherogenic dyslipidemia by mediating cholesterol efflux from peripheral tissues through the hormone -dependent ATP-binding cassette (ABC) transporters back to the liver for excretion and elimination. Agents that raise the levels of high density lipoprotein cholesterol (HDLc) through cholesterol efflux provide a pharmaceutical solution for the prevention of hypercholesterolemia, atherogenic and cardiovascular disease. These hormone dependent cholesterol and lipid effluxing proteins are regulated by a protein named LXR. Understanding the functional role of LXR in skeletal muscle, a peripheral tissue that accounts for 40% of total body weight is of paramount importance in understanding whole body cholesterol homeostasis and lipid metabolism. Furthermore, LXR and LXR target genes that facilitate cholesterol efflux and consequently raise HDLc levels are important pharmaceutical targets. Identification of novel LXR targets in skeletal muscle, which has a significant role in insulin sensitivity and the blood lipid profile provides an additional platform for therapeutic intervention.
Research achievements (from final report):

We published in October 2002, the year of application for funding ( J Biol Chem. 2002 Oct 25;277(43):40722-8) that mouse skeletal muscle was a target of LXR signaling, and was involved in reverse cholesterol transport. In 2003 (Mol Endocrinol. 2003 Dec;17(12):2477-93) we demonstrated that a subset of genes involved in LXR regulated cholesterol efflux were also regulated by the nuclear receptor, PPARdelta. Finally, in a manuscript just publsihed in 2006 we demonstarted that the orphan nuclear receptor, COUP-TF II coregulates LXR-dependent gene expression in the context of cholesterol homeostasis in skeletal muscle cells (J Biol Chem. 2006 Aug 25;281(34):24149-60.)
Expected future outcomes:

The nuclear receptor LXR crosstalk with other receptors to regulate choleserol homeostasis in skeletal muscle.
Name of contact:
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Email of contact:
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Grant Type: 
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Title of research award: Human hepatic insulin resistance
Lay Description (from application):

Obesity is an important cause of disease, including liver disease. Obesity-associated liver disease occurs when the liver becoming resistance to the effects of insulin, the hormone that controls blood sugar (glucose). In muscle and fat, insulin causes glucose to be taken into the tissues and stored. Glucose is made in the liver and the actions of insulin here are to turn off the release of glucose into the circulation and increase uptake and storage of glucose. Insulin resistance occurs in a number of situations but the most important of these is obesity, particularly when there is accumulation of fat inside the abdominal cavity. Although the liver has a central role in co-ordinating the bodies response to insulin, the mechanisms of insulin resistance in human liver are unknown. One prominent hypothesis is that fat molecules released by intra-abdominal fat deposits are responsible. Intra-abdominal fat stores are important because fatty acids from these deposits can travel directly to the liver with the blood supply from the gut. However the precise effects of these on insulin action in the liver are unknown. Fat tissue is actively involved in the regulation of metabolism and releases a number of regulatory proteins. One of these, adiponectin, appears to have an important role in improving insulin sensitivity in the liver. The production of adiponectin decreases as obesity increases, providing another link between obesity and insulin resistance in the liver. This project will examine insulin action and the signalling molecules responsible for this in human liver tissue. The project aims to determine the effect of obesity, particularly intra-abdominal fat deposits, on insulin responses in liver tissue. The studies also aim to confirm (or otherwise) the role of free fatty acids and adiponectin on insulin action in human liver. The data from these studies will contribute to our understanding of insulin resistance and obesity-related liver disease.
Research achievements (from final report):

More than 60% of adult Australians are overweight or obese. This is associated with adverse health outcomes including diabetes and heart disease. One of the key features of these diseases is resistance to effects of the hormone insulin, which lowers blood glucose. The liver plays a central role in the body's response to insulin. The aim of this project was to explore the interaction between fat and the liver that results in insulin resistance. Fat secretes a number of hormones that cause insulin resistance. Strong evidence suggests that one of these, adiponectin, is particularly important. Groups of three adiponectin molecules combine to trimers. These trimers are the smallest form of adiponectin found in blood. Trimers combine to form hexamers, and together these are described as low molecular weight adiponectin. Hexamers can combine to form larger units, with twelve, eighteen or more adiponectin molecules, described as high molecular weight (HMW) multimers. We examined the factors that control the formation of HMW adiponectin, particularly modifications that occur to the protein after it is synthesized. We demonstrated that there are specific alterations necessary for the formation of HMW multimers. We developed the tools to make adiponectin and its receptors for a range of future studies and developed assays to examine the effects of adiponectin on different cells. Finally, we developed an assay to determine the relative amount of HMW adiponectin in blood and used this to study adiponectin multimers in hepatitis C infection and with Olanzapine, a medication used to treat mental illness.
Expected future outcomes:

We are now examining the role of novel modifications of adiponectin protein on the formation of multimers, and the interaction with adiponectin receptors on the surface of cells. Future studies will examine how adiponectin acts through receptors on different cell types and how adiponectin is eliminated from the body
Name of contact:
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Title of research award: Genetic programs induced by the nuclear hormone receptor PPARδ in muscle: regulation of lipid and energy homeostasis
Lay Description (from application):

Lipid homeostasis is regulated by dietary intake, de novo synthesis and catabolism. Lipid disease is associated with hyperinsulinemia, and anomalous levels of the lipid triad, i.e. low HDL-cholesterol, high LDL-cholesterol and elevated triglycerides. Increased incidence of cardiovascular disease has been linked to dyslipidemias associated with diet and lifestyle. Diabetes, atherosclerosis, and obesity are comorbidities with these lipid disorders. HDLs have a defensive role in the prevention of dyslipidemia by mediating cholesterol efflux from tissues. In contrast, the LDLs accumulate in the arterial wall leading to atherosclerosis. Physiological maintenance of lipid homeostasis requires a dynamic balance between metabolic signalling cascades, diet, lifestyle etc. PPPARs are nuclear hormone receptors that function as fatty acid activated transcription factors that regulate lipid and cholesterol homeostasis. PPARs are bona fide targets for the development of therapeutic compounds useful in the treatment of lipid disorders. PPAR delta is abundantly expressed in skeletal muscle, a major mass peripheral tissue that accounts for ~40% of total body weight. Muscle is a major site of glucose metabolism and, fatty acid oxidation. Furthermore, it is an important regulator of cholesterol homeostasis and HDL levels. Consequently, it has a significant role in insulin sensitivity, the blood lipid profile and lipid metabolism. Understanding the functional role of PPAR delta in skeletal muscle, a peripheral tissue that accounts for 40% of total body weight is of paramount importance in understanding whole body lipid homeostasis. Understsanding these receptors may provide a pharmaceutical solution for the prevention of hyper-lipidemia/-cholesterolemia, and atherogenic disease. Moreover, it may lead to the identification of agents that influence a major mass tissue in terms of lipid absorption, and increased fatty acid oxidation, and consequently normalize the blood lipid profile.
Research achievements (from final report):

We demonstrated that a specific class of hormone regulated DNA binding proteins, denoted as the Peroxisome Proliferator Activated Receptors (PPARs) Regulate Lipid , glucose and energy homeostasis. agonist, GW501516, regulates the expression of genes involved in fat and sugar metabolism in skeletal muscle cells. In particular that the PPAR delta This study suggested the utility of targeting PPARdelta in skeletal muscle in the context of dyslipidemia and obesity. Moreover, we subsequently demonstrated in a collaborative study that a 'seventies' class of compound (tested as a treatment for dyslipidemia) operated as a selective PPARgamma modulator. Studies in in rodent models of diabetes demonstrated potential therapeutic utility in the context of insulin sensitization. These studies identified PPARs as potential therapeutic target genes, however, several recent large clinical trials have noted adverse cardiovascular effects in currently prescribed anti-diabetic PPARgamma agonists.
Expected future outcomes:

Elucidation of the metabolic signalling pathways and target genes controlled by the PPAR subgroup of nuclear hormone receptors
Name of contact:
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Title of research award: The role of steatosis in promoting cellular injury and fibrogenesis in human liver disease
Lay Description (from application):

Lay Description Fatty liver (steatosis) is important because it increases the vulnerability of the liver to factors that trigger inflammation and fibrosis. Patients with steatosis may develop steatohepatitis spontaneously and this increases the risk and rate of progression to cirrhosis, with consequent liver-related morbidity and mortality. In addition, steatosis significantly potentiates the severity of liver damage that is caused by other agents such as drugs or infections. To improve the prognosis of patients with fatty livers, it is important to understand why hepatic steatosis increases the risk for more serious liver disease. To date, much of our understanding of mechanisms of liver injury in fatty liver disease comes from animal models, and these findings have not been systematically evaluated in the human disease. Apart from optimizing body weight, there is no established treatment of fatty liver disease. Delineation of the mechanisms involved in liver injury will allow the development of specific protective strategies for steatotic livers.
Research achievements (from final report):

Evidence from both clinical and experimental studies supports a role for obesity and steatosis as important risk factors for progression of fibrosis in chronic hepatitis C (HCV) and nonalcoholic fatty liver disease. In this project, we demonstrated that obesity and steatosis also influence the progression of haemochromatosis, in which steatosis is not a feature of the primary liver insult. This has important clinical implications and suggests that obesity should be actively addressed in the management of patients with haemochromatosis, as well as other liver diseases. The mechanisms for progressive fibrosis and exacerbation by steatosis in patients with chronic liver disease are not well understood. In this project, we explored a new model for progressive periportal fibrosis in chronic hepatitis C. Hepatocyte replication is impaired by factors such as insulin resistance, steatosis, inflammation, and viral infection. In the face of cell loss and the resultant proliferative drive, a secondary replication pathway utilizing periportal hepatic progenitor cells is activated. These cells are bipotential and produce biliary epithelium as well as hepatocytes. The resulting ductular reaction may stimulate periportal fibrosis in a manner similar to biliary fibrosis. This model provides a mechanism for the role of steatosis and insulin resistance as cofactors for increased portal fibrosis in a range of chronic liver diseases.
Expected future outcomes:

This work contributes significantly to understanding of the pathophysiology of progressive injury and fibrosis in chronic liver disease and may lead to the development of possible therapeutic interventions.
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Title of research award: Addressing multiple risk factors in primary health and community care settings: A cluster-randomised trial
Lay Description (from application):

The proposed study will evaluate an intervention designed to assist patients with chronic medical conditions to make lifestyle changes that will benefit their health and reduce the complications associated with their conditions. The study targets patients in a disadvantaged Southeast Qld community and is led by researchers from QUT's Centre for Public Health Research in collaboration with local-, state-, and national-level health service organizations. The health behaviour intervention model emphasises the following: a) a partnership between general practice and community care resources, b) a more coherent (ie, less fragmented) and sustained inter-sectoral effort, c) an approach that is responsive to the needs of individual consumers, their families and the community.
Research achievements (from final report):

The Logan Healthy Living Program was one of the first large-scale Australian studies to evaluate a telephone counselling intervention for physical activity (PA) and diet. It targeted patients with type 2 diabetes and hypertension from a disadvantaged community. Ten primary care practices and 434 patients took part in the study. Comparing those who received telephone counselling to those who did not, improvements were seen in many aspects of diet, including fat intake, vegetable and fruit serves and fibre, as well as physical activity. These are all outcomes that are important for improving the health of people living with chronic conditions. The program was also cost-effecive to deliver. Results suggest that telephone counselling is a promising approach to physical activity and dietary change, with the potential for wider spread application. As evidence of its impact, the program has been taken up and is being delivered by the Division of General Practice in the community in which the study was conducted.
Expected future outcomes:

Results from this study will help to inform the delivery of telephone-counselling interventions, both in future trials and in the context of State Health and Non-Governmental Telephone Information services.
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Title of research award: FGF-1 in human adipogenesis
Lay Description (from application):

Obesity is becoming more common in Australian adults and children, and is a major contributor to a number of diseases including type 2 diabetes, cardiovascular disease and some cancers. Current weight loss strategies using either lifestyle modification (diet & exercise) or drugs are relatively ineffective in the majority of obese individuals. This is partly due to the fact that we have an incomplete knowledge of the factors that regulate weight in humans. In laboratory studies we have shown that human fat cell development can be dramatically accelerated by fibroblast growth factor-1 (FGF-1). This growth factor is produced by human endothelial cells, which are cells that line the blood vessels in fat tissue. When human fat cell precursors (preadipocytes) are cultured in the presence of FGF-1 the preadipocytes divide much more rapidly than normal and, additionally, then develop into mature fat cells much more rapidly than normal. These processes involved in development of new fat cells form the basis of fat tissue expansion in the body. The effect of FGF-1 on human fat cell development is far greater in magnitude than that of other known factors that promote fat cell growth. The aim of this project is to determine the actual biochemical pathways that mediate the effect of FGF-1 in promoting fat cell growth and development. Results obtained will provide insight into the cellular and molecular mechanisms regulating expansion of fat tissue mass in humans. Research aimed at identifying these underlying mechanisms, or at potentially contributing or exacerbating factors, is critically important in development of novel and more effective approaches to prevention and treatment of obesity.
Research achievements (from final report):

We previously identified a growth factor (FGF-1) with profound stimulatory effects on conversion of precursor cells (preadipocytes) into mature fat cells. This process, known as adipogenesis, underpins development of obesity. The current project has firmly established this FGF-treated preadipocyte model as a powerful platform for examination of the very complex process of human adipogenesis. Results gained have greatly increased our understanding of regulatory mechanisms governing acquistion of new fat cells in humans. Further, we have identified several signalling molecules important for the adipogenic effects of FGF-1, including the previously unknown role of FGF receptor 1 (FGFR1) in regulating all aspects of new fat cell acquisition. We also demonstrated that targeted inhibition of components of this pathway, including FGFR1, results in markedly decreased fat cell development in vitro. The findings from this project have led directly to pre-clinical in vivo studies providing proof-of-concept that targeting FGF/FGFR signalling reduces weight gain and has beneficial effects on whole body metabolism in a mouse model of diet-induced obesity. The significance of these findings lies in the potential for development of novel anti-obesity strategies directly targeting a reduction in excessive fat tissue by limiting the number of fat cells contained within the tissue. Obesity is a major cause of premature death and disability due to cardiovascular disease, stroke, type 2 diabetes and cancer throughout the world and current treatment options are not proving effective. Therefore the findings from the current project are highly significant and may form the basis for development of novel and more efficacious anti-obesity therapies.
Expected future outcomes:

Current anti-obesity options are associated with low efficacy and several adverse effects. Our current work is aimed at identification of components of adipogenic FGF/FGFR signalling which are specifically expressed in preadipocytes. This approach will allow development of future therapies which directly target adipose tissue itself, thus decreasing the likelihood of associated adverse effects.
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Title of research award:      NR1 nuclear hormone receptors and skeletal muscle metabolism: insights into dyslipidemia
Lay Description (from application):

The significance of Nuclear hormone receptors (NRs) in disease is underscored by the range of pharmacopoeia for the treatment of NR-associated disorders (e.g 16% of the top 100 drugs target NRs). Orphan NR1 receptors are abundantly expressed in skeletal muscle, a major mass peripheral tissue that accounts for ~40% of total body weight, and energy expenditure. Muscle is the major site of glucose metabolism and, fatty acid oxidation. Furthermore, it is an important regulator of cholesterol homeostasis and HDL levels. Consequently, it has a significant role in insulin sensitivity, the blood lipid profile, lipid metabolism and obesity. Understanding the functional role of the orphan NR1 receptors in skeletal muscle in the context of inflammation, lipid and energy homeostasis is of paramount importance in further understanding the mechanistic basis of dyslipidemia, chronic inflammation, insulin sensitivity, diabetes and obesity. Identification of novel NR1 targets that regulate metabolism in a major mass peripheral tissue, and positively influence the risk factors for cardiovascular disease, provides platforms for potential therapeutic intervention. Cardiovascular disease is the foremost cause of global mortality, and was responsible for >15 million deaths in 2003.
Research achievements (from final report):

We demonstrated that the orphan nuclear hormone receptor, RORγ, has a function in regulating the expression of genes that control lipid homeostasis , muscle and fat mass. Surprisingly, the investigation revealed a function for RORγ in the regulation of reactive oxygen species production. In addition, we demonstrated that the orphan nuclear hormone receptor, RORalpha controls lipid metabolism in hepatic, adipose and muscle tissue in vivo. Mouse models displaying decreased and dysfunctional Retinoic acid receptor-related orphan receptor a (RORα) expression were characterised by reduced adiposity (associated with decreased fat pad mass , adipocyte size and concordant suppression of the lipogenic genetic program), and resistance to diet induced obesity. These studies suggest these nuclear hormone receptors may be therapeutically exploited to treat dyslipidemia and obesity. Finally, we demonstrated that two orphan nuclear recepotrs, RORalpha and Rev-erbalpha directly regulated the expression of SREBP-1c, the major regulator of the genetic program that controls fat biosynthesis.
Expected future outcomes:

Elucidation of the signalling pathways and target genes controlling lipid homeostasis controlled by the ROR subgroup of nuclear hormone receptors
Name of contact:
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Title of research award: Adiponectin - Multimerization, Secretion and Action
Lay Description (from application):

Adiponectin is a hormone produced by fat tissue. It functions to control blood glucose levels and acts to prevent damage to blood vessels associated with heart disease and stroke. Adiponectin levels in the blood are low in subjects with obesity, diabetes and heart disease, and in animals with these conditions, additional adiponectin is of benefit. It has recently been recognised that adiponectin is produced in different forms - a low weight form made up of a small number of adiponectin molecules and a higher weight form (HMW adiponectin) made up of large numbers of adiponectin molecules complexed together. We and others have shown that the HMW adiponectin is particularly beneficial. This projects aims to understand the processes regulating the production of differing types of adiponectin by fat cells. It will also examine how the different types of adiponectin have their effects in different tissues such as liver and muscle. The information gained will increase our understanding of how illnesses such as diabetes are associated with obesity. It may also lead to the development of treatments aimed at increasing adiponectin levels - particulalry HMW adiponectin - which may be of benefit in patients with diabetes and cardiovascular disease.
Research achievements (from final report):

More than 60% of adult Australians are overweight or obese. This is associated with adverse health outcomes including diabetes and heart disease. The reasons for these associations remain to be identified. One possibility is that changes in the hormone adiponectin may underpin such associations. Fat secretes a number of hormones. Of these, adiponectin is unique as it increases insulin sensitivity but, paradoxically, circulating adiponectin levels are reduced in the overweight or obese. Our previous work demonstrated that this reduction reflected a decrease in a specific form of adiponectin, termed high molecular weight adiponectin. We have identified mechanisms that contribute to the efficient formation of high molecular weight adiponectin and have also shown that supplementation with a vitamin can increase its production, establishing this as a potential therapuetic strategy to increase circulating levels of high molecular weight adiponectin. We identified a novel mechanism that leads to rapid clearance of adiponectin from the circulation.      We identified a new protein implicated in mediating adiponectin's effects in a variety of cell types and have generated a number of tools to define the role of this protein in adiponectin action.
Expected future outcomes:

Ongoing and future studies will define the mechanisms governing adiponectin clearance and determine whether these mechanisms contribute to the reduction in circulating adiponectin levels in states such as obesity. We are soon to begin a pilot study to examine the effects of vitamin supplementation on adiponectin and glucose in obese subjects.
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Title of research award: STAT5 as an anti-obesity agent
Lay Description (from application):

An obesity epidemic is evident in first world countries including Australia. Twenty seven percent of men aged 55-64 in this country are obese. Obesity results in increased mortality and morbidity from type 2 diabetes, cardiovascular disease, renal disease and endometrial cancer, among others. Given our flaccid lifestyles, it is imperative that the metabolic processes underlying obesity be fully understood, to allow development of suitable treatment modalities. This proposal seeks to establish an important new element in our understanding of the development of obesity, the transcription factor STAT5. With previous NHMRC support, we developed sophisticated genetically modified mice which lack defined signalling processes initiated by growth hormone, an anti-obesity agent. These studies showed a strong correlation between ability to activate STAT5 and resistance to obesity. There is fragmentary literature evidence to support our hypothesis, which could also explain some of leptins anti-obesity actions. Using mice which lack STAT5, we shall establish a role for STAT5 as an antiobesity agent. The actions of STAT5 are normally blocked by feedback inhibitors referred to as SOCS, discovered by Australians. We shall define which SOCS is the feedback regulator for obesity control, allowing us to develop specific anti-SOCS agents which will act as novel anti-obesity agents.
Research achievements (from final report):

Obesity is a major and increasing public health concern which impacts on mortality from cardiovascular diseases, type 2 diabetes, renal diseases and cancer. Based on a panel of targeted growth hormone receptor knockin mice we have created with previous NHMRC support, we have evidence that an important transcription factor used by GH and leptin, STAT5a/b, plays an important role in restricting development of adult obesity. We have identified the metabolic genes regulated by STAT5a/b and confirmed their actions using in vitro models. We have also shown that STAT5a/b is required for insulin secretion and for the induction of insulin resistance by growth hormone. Finally, using NMR-metabonomic analyses across the different mice mutants, we have shown that taurine is insufficient in these obese mice, and this would directly contribute to obesity.
Expected future outcomes:

Support for use of growth hormone or its secretagogues in treatment of obesity and insulin insufficiency. Potential for use of dietary taurine supplementation in treatment of obesity.
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Title of research award: IMPDH and lipid accumulation
Lay Description (from application):

Inosine-5' Monophosphate Dehydrogenase (IMPDH) is an enzyme responsible for providing a form of energy to cells, so that they may undertake their correct functions. Recently, we have demonstrated that IMPDH also has a role in the formation of fat droplets within cells, when they are exposed to excessive nutrients. In mammals, excess consumed energy is stored as fat droplets within all cells. In fat cells, the energy is stored in very large droplets, and we see this as extra body fat. This is sometimes associated with an alteration in the hormone production of the cells, leading to problems such as diabetes. In other cells, the excess energy is stored as tiny fat droplets (lipid bodies) that can adversely affect the function of the cell. We have shown that blocking the action of IMPDH can interfere with the accumulation of fat in both fat cells and other types of cell. This suggests that IMPDH has an important role in the development of obesity and associated problems such as diabetes. In this study we aim to investigate in detail the role of IMPDH in the accumulation of fat droplets in cells. We will do this by looking at the effects of different forms of IMPDH in different cell types, including human fat cells. We will also study cells and animals with increased or decreased amounts of IMPDH, and investigate the effects of this on the development of increased fat stores and insulin resistance. These studies will increase our understanding of the role of IMPDH in the development of obesity, and may lead to identification of new avenues of treatment for obesity and type 2 diabetes.
Research achievements (from final report):

More than 60% of adult Australians are overweight or obese and this is associated with adverse health outcomes including diabetes and heart disease. Obesity is underpinned by an increase in fat mass hence strategies to reduce fat mass, through lifestyle intervention and/or pharmacolgical agents, decrease the likelihood of obesity related complications. The overall aim of this grant was to determine whether pharmacological inhibition of a specific enzyme, called IMPDH, would reduce fat mass, and thereby improve metabolic parameters. Using model cell systems, we demonstrated that inhibition of IMPDH reduced the ability of immature fat cells to multiply and mature into fat cells. We extended these studies to mouse models of diet induced obesity and showed that treatment with the inhibitor was able to reduce fat mass, with a concomittant reduction in the size and number of mature fat cells, and this correlated with improvements in metabolic parameters including circulating hormones and lipids. Importantly, these changes occurred without any change in food intake. Together, these studies suggest that targeting IMPDH may represent a potential strategy to reduce obesity and associated complications.
Expected future outcomes:

Future studies are required to determine the molecular mechanisms that underpin the observations outlined above. We are particularly interested in determining the metabolic profile of mice treated with the inhibitor, to establish whether metabolic rate and inflammatory processes are altered by the treatment.
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Admin Inst:
University of Queensland  
Grant Type: 
Standard Project Grant
Title of research award: ERRγamma and skeletal muscle: insights into lipid utilization and catabolism
Lay Description (from application):

The significance of Nuclear hormone receptors (NRs) in disease is underscored by the range of pharmacopoeia for the treatment of NR-associated disorders (e.g 16% of the top 100 drugs target NRs). ERRgamma receptors are abundantly expressed in skeletal muscle, a major mass periperal tissue that acconts for ~40% of total body weight, and energy expenditure. Muscle is the major site of glucose metabolism and, fatty acid oxidation. Consequently, it has a significant role in insulin sensitivity, the blood lipid profile, lipid metabolism and obesity. Understanding the functional role of the orphan ERR receptors in skeletal muscle in the context of inflammation, lipid and energy homeostasis is of paramount importance in further understanding the mechanistic basis of dyslipidemia, chronic inflammation, insulin sensitivity, diabetes and obesity. Identification of novel ERRgamma targets that regulate metabolism in a major mass peripheral tissue, and positively influence the risk factors for cardiovascular disease, provides platforms for potential therapeutic intervention. Cardiovascular disease is the foremost cause of global mortality, and was responsible for >15 million deaths in 2003.
Research achievements (from final report):

We demonstrated that a specific class of hormone regulated DNA binding proteins, denoted as the Estrogen related receptors (ERRs) regulates glucocorticoid (and glucocorticoid receptor) dependent gene expression in sketal muscle. In particular, we demonstrated agonist, GW4716, regulates the expression of genes in skeletal muscle cells, that are (also) activated during the adverse (myopathic) effects on muscle by (the anti-inflammatory) glucocorticoids . that the ERR gamma This study highlights the regulatory crosstalk between ERRgamma and GR signaling in skeletal muscle cells, and suggests the ERRgamma agonist modulates the expression of critical genes that control GR signaling and glucocorticoid sensitive gene expression. In addition, this investigation indicates, future therapeutic exploitation or targeting of the Estrogen related receptors, should consider potential activation of other signaling pathways
Expected future outcomes:

Elucidation of the signalling pathways and target genes controlled by the estrogen related receptor subgroup of nuclear hormone receptors
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Admin Inst:
University of Queensland  
Grant Type: 
Australian Clinical Research Fellowship
Title of research award: Type 2 diabetes and chronic liver disease: An emerging relationship between co-morbid diseases of obesity.
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

This fellowship has provided invaluable training and career development. I have extended my experience in managaing large clinical trials and have also up skilled significantly in my knowledge of the mechanisms associated with disease development through my association with the basic scientists in the research team at the Diamantina Institute. This has strengthened my ability to design studies with appropriate and robust outcome measures and gives strength to the clinical data collected. Since 2005 I have published 16 peer reviewed articles including 3 invited editorials and 1 invited review article. I have presented 33 abstract presentations and given >20 invited speaker engagements. I co-authored the Australian Guide to Healthy Eating for Hepatitis C in 2004 which is still the only nutrition resource in use in clinical centres across the country today. During this fellowship I was successful in obtaining independent project grant funding to continue my research ($517,000 over 3 years) and I have obtained independent funding for my salary to continue for the next 3 years through the Lions Medical Research Fellowship Program ($100,000 per year for 3 years). During the course of my fellowship I have been successful in attracting $95,000 in research funds from various sources. The fellowship has allowed me to develop research capacity in others as I have supervised 2 Master's students to completion and have 3 PhD students continuing their studies and have played a mentoring role for many other researchers within the institute. The research conducted during the fellowship has been translated into practice through the dissemination of results which recommend dietetic intervention in people with diabetes and fatty liver disease. This impacts patients directly by improved evidenced based practice within the centre.
Expected future outcomes:

I expect another 3 manuscripts to be written based on the research completed during this fellowship. I have also develoepd international collaborations during my fellowship which will continue due to our colaborative efforts within the NHMRC funded project grant.
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Standard Project Grant
Title of research award: Effects of exercise and lifestyle management on reproductive function in overweight women with polycystic ovary syndrome
Lay Description (from application):

Polycystic ovary syndrome (PCOS) is a complex disorder present in 5-10% of women of reproductive age. It is associated with obesity, increased menstrual dysfunction and infertility and metabolic conditions such as increased serum insulin, high cholesterol, diabetes and heart disease. Lifestyle interventions aimed at reducing obesity and insulin resistance, which include dietary weight loss and physical activity, are advocated for the management of PCOS. However, while research indicates that weight loss through diet improves many symptoms, there is a paucity of research evaluating the combined role of physical exercise in managing this condition. In addition, there is no research examining the optimal form of exercise that should be undertaken to achieve long-term reproductive fitness and metabolic health and consequently there is a lack of evidence-based exercise guidelines for patients with PCOS. We plan to perform a clinical study to investigate whether combining exercise with weight loss by diet in patients with PCOS provides any additional benefit for improving menstrual function, fertility and metabolic health beyond those that can be achieved using dietary restriction alone. We will also assess whether, when combined with dietary restriction, a program of physical activity incorporating both endurance and resistance exercise provides a greater benefit than the more common prescription of endurance exercise alone. This information will be used to assist in the development of guidelines for the effective management of reproductive dysfunction in patients with PCOS.
Research achievements (from final report):

This study demonstrated weight loss via dietary restriction markedly improved a number of cardiovascular risk markers and the hormonal profile of overweight and obese women with poylcystic ovary syndrome (PCOS). It was also determined that with dietary restriction, the addition of exercise with either endurance exercise alone or a combination of resistance and endurance exercise had favourable changes on body composition by promoting the loss of total and abdominal fat tissue and the preservation of lean tissue. This may have particular importance for sustaining long-term weight loss maintenance and promoting a favourable metabolic state and ovarian function in women with PCOS. This study also demonstrated weight loss was effective in restoring reproductive function by improving ovulatory rates. This study has provided scientific evidence for the effects of physical exercise and its different forms when combined with dietary weight loss for PCOS management. This study has demonstrated lifestyle modifications that combine energy-restriction for weight-loss and regular exercise training is an effective treatment strategy to improve the cardiometabolic and hormonal profile and reproductive function in overweight women with PCOS. This information can subsequently be used to assist in the development of guidelines for managing PCOS through lifestyle behavioural change and to counsel individual patients.
Expected future outcomes:

Future outcomes expected to arise from this study is to provide further understanding of the effects of dietary weight loss combined with different forms of physical exercise for improving other novel biomarkers of cardiovascular disease risk. Additional work will also be undertaken to identify factors that predict and determine improvements in reproductive function in response to weight loss.
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Title of research award: Long-term efficacy and safety of low carbohydrate diets
Lay Description (from application):

The prevalence of obesity and its associated physiological and psychological comorbidities is increasing dramatically in Australia and throughout the developed world. Governing public health bodies recommend lifestyle changes of energy restriction combined with increasing physical activity for the treatment of obesity. In response to the increasing concerns about the rising level of obesity, there has been a multitude of "fad" diets developed outside the medical and nutritional recommendations for healthy eating and with this an increased popularity of dietary regimens with severe restriction of carbohydrate, such as the "Dr. Atkins" diet. But although adopted by millions worldwide yearly and the release of a range of low-carbohydrate products into the food market, there is minimal scientific evidence available for the long-term efficacy and safety of low-carbohydrate diets, including their impact on risk factors for cardiovascular disease, diabetes, cancer, kidney function, bone health, psychosocial function and the capacity to undertake concurrent physical activity and daily living activities. Consequently, there is a lack of evidenced-based public health recommendations and policy regarding these dietary practices. In this project we will compare the long-term nutritional adequacy and effects of a very low-carbohydrate, weight loss diet to a conventional high-carbohydrate, low fat weight loss diet on cardiovascular health, exercise tolerance, mood state, bone health, renal function, bowel health and cancer risk in obese people with risk factors for cardiovascular disease in order to develop appropriate public health guidelines to counsel obese patients.
Research achievements (from final report):

This was the first study to evaluate the long-term health effects of a very low carbohydrate, high fat diet (LC) compared to a conventional high carbohydrate, low fat diet (HF) under planned isocaloric conditions after 12 months. This study showed that both dietary patterns resulted in similar weight loss, changes in body composition and improvements in blood pressure, fasting glucose, insulin resistance, inflammatory and endothelium-derived vascular function markers. The LC diet was associated with greater increases in HDL cholesterol and decreases in triglycerides that may offer clinical benefits to obese persons with insulin resistance and elevated cardio-metabolic risk markers. However, these potential benefits may be counteracted by an increase in LDL and impairment of endothelial function (assessed by flow-mediated dilatation) suggesting that the long-term consumption of these diets may have detrimental effects on cardiovascular disease risk. This study also demonstrated that both diets had similar effects on cognitive function, although the HC diet achieved better outcomes on mood state. Furthermore, the LC diet did not adversely affect renal function compared with the HC diet. It was also determined, at least over the short-term (8 weeks) compared to an HC diet, consumption of an LC diet had potentially adverse effects on a number of putative biomarkers of bowel health and function, but no detrimental effects on physical function or exercise tolerance. This study has provided scientific evidence and a greater understanding of the long-term efficacy and safety of LC diets for weight management, cardiovascular risk and health status which is important information for guiding health professionals in current clinical practice to counsel obese patients concerning these dietary patterns.
Expected future outcomes:

Future outcomes expected to arise from this study is to provide further understanding of the long-term effects of LC and HC dietary patterns on biomarkers of cancers risk, bowel health, bone health and exercise tolerance.
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Title of research award: The development of overweight and bone density among adolescent girls: A 3-year prospective cohort study
Lay Description (from application):

Being overweight as an adolescent is associated with many health problems, both during adolescence and throughout the rest of the life span. The proportion of Australian adults who are overweight is increasing rapidly and it appears that overweight is also increasing among Australian adolescents. Unfortunately, little is known about the relative influences of physical activity, sedentary activity and dietary fat intake on the development of overweight among adolescents. Understanding this issue will inform our efforts to prevent the development of overweight and to maintain healthy weight among Australian adolescents. Bone fractures among older adults have a major impact on their overall health, quality of life and capacity for independent and satisfying living. Peak bone strength is reached during adolescence and, although bone strength can be largely maintained though adult life with appropriate diet and physical activity, little can be done to further strengthen bones during adulthood. The goal of public health is to foster the development of maximum bone strength among adolescents in order to reduce the severity of osteoporosis among the older adults of the future. Our understanding of the factors which influence the development of maximum bone strength is inadequate to the task of designing programs and interventions intended maximise bone strength among the current generation of adolescents. This proposed study is intended to make a significant contribution to our understanding of the development of overweight and bone strength among adolescents. As our understanding of these health issues improves we will be able to make more effective contributions to the health of the Australian population, both during adolescence and across the lifespan.
Research achievements (from final report):

N/A
Expected future outcomes:

There are two main directions for this research. First, with better measures of the foods and drinks young people consume we can repeat this research and work out which aspects of physical activity and food intake contribute most to the development of overweight among young people. Second, the research needs to include boys of the same age and younger boys and girls so we can understand the process of fat development right across the key period of puberty. Armed with this information, we can develop more effective interventions to prevent the development of overweight
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Grant ID:
142613 
Start Year:
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CIA Name:
Prof Ronald R Grunstein
End Year:
2003
Main RFCD:
Nutrition and Dietetics  
Total funding:
$150,000.00
Admin Inst:
University of Sydney  
Grant Type: 
Standard Project Grant
Title of research award: Muscle Metabolism and leptin in sleep related respiratory failure - effect of treatment
Lay Description (from application):

Breathing problems are common during sleep affecting at least 10% of the adult population with major disruptions of sleep patterns and lack of oxygen. These problems range from very heavy snoring to actual repeated obstruction in breathing (obstructive sleep apnea or OSA) through to breathing failure both awake and asleep ("hypoventilation syndromes"). Sleep-breathing disorders are very common in people with obesity and can be treated with special breathing machines. The study comprises of 2 main parts. 1. We have found previously a close link between breathing problems during sleep and a certain cluster of health complications in obesity including early diabetes and high blood pressure called the "metabolic syndrome". However there is very little information on the how this link develops. We will examine how treatment of sleep apnea, and more severe forms of breathing failure during sleep, changes the following - the circulation of blood in muscle, the amount of fat in the muscle, chemical changes within the muscle and alteration in blood vessel size. All these measurements are related to early risk of diabetes and blood pressure. If treatment of breathing problems during sleep improves muscle metabolism, then we may have new additional treatments for the many people with this "metabolic syndrome" problem 2. In some recent small studies, we have found that a special chemical messenger called leptin is very high in patients with severe breathing failure during sleep. Leptin is actually a messenger produced by body fat that tells the body how to regulate food intake. Leptin also stimulates breathing in rats. We believe that people with these breathing problems in sleep may have problems in sensing leptin in the brain. We will measure leptin before and after treatment of hypoventilation syndrome to see if the level in the body changes. This research may help us find new leptin-related drug treatments for these breathing disorders.
Research achievements (from final report):

There were several important findings. Firstly, we have observed that the fat-regulating hormone, leptin, is increased in patients who are obese and have marked reduction in breathing during sleep. These high leptin levels indicate that the brain is not sensing leptin properly. Leptin is a stimulator of breathing and therefore we think that breathing during sleep could be improved if we can discover ways of getting leptin into the brain. Secondly, in patients with severe obstructive sleep apnea there was an increase in the muscle protein, creatine, in leg muscle following effective continuous positive airway pressure (CPAP) therapy. The increase in muscle creatinine might be explained by improvment in oxygenation which we see with effective CPAP therapy. The rise in muscle creatine after CPAP may indicate better muscle function in other parts of the body. Thirdly, we have observed that excess lipid deposition in muscle (an indicator of insulin resistance) is decreased following effective CPAP therapy. Fourthly, we investigated the effect of testosterone, an anabolic medication on breathing during sleep and leptin levels in elderly men. This study showed that incidental sleep apnea is worsened by testosterone despite reduction in fat mass. Finally, we showed that patients with sleep apnea have "stiffer" less relaxed blood vessels during the day and this is known to be associated with worse heart disease.
Expected future outcomes:

We expect these findings to stimulate the development of new treatments for breathing disorders in obesity. This research also should lead to more work investigating skeletal muscle abnormalities in sleep apnea and possible ways of improving this, including creatine supplementation. Also we have shown the utility of a new way of assessing blood vessel function in sleep apnea. .
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Title of research award: Interaction between Sleep Apnea and Metabolic Syndrome
Lay Description (from application):

In this proposal, we will study possible ways in which sleep disordered breathing ("snoring sickness" or sleep apnea) may cause or worsen metabolic syndrome. Sleep apnea is a common disorder frequently linked to metabolic syndrome. Metabolic syndrome is a cluster of health risk factors including increased risk of diabetes, high cholesterol, high blood pressure and excess fat around the abdomen. Metabolic syndrome is an important cause of increased death from cardiovascular disease and affects about 3 million Australians. Our theory is that lack of oxygen during sleep and disruption of normal sleep patterns leads to increased activity of the body stress handling systems and damage to the lining of the body's blood vessels. In turn, this may promote high blood fat levels and cause excess fat deposits in muscle and liver. We will measure blood, muscle and liver fat changes with treatment of sleep apnea. We believe that by damaging the lining of blood vessels, sleep apnea will also cause an inability of the body's arteries to relax properly. We will measure sleep apnea and the ability of the body's arteries to expand using novel techniques before and after treatment of sleep apnea. We will also take people off treatment to see if these changes get worse. Part of the proposal includes investigating whether snoring and lack of oxygen during sleep leads to increased blood fat levels. Finally, in another study, we will measure the change in metabolic syndrome related disorders in people with sleep apnea losing weight.
Research achievements (from final report):

Our research has shown how Obstructive Sleep Apnea (OSA) may promote cardiovascular and metabolic disease through its links with central obesity and the Metabolic Syndrome (MSynd). We showed that in obese OSA patients, weight loss of 10% with a drug Sibutramine reduces the severity of OSA by one third. Improvements in weight and OSA severity were accompanied by improvements in MSynd components including reductions in abdominal (visceral) and liver fat and improvements in insulin resistance and HDL cholesterol. Hence drug-assisted weight loss in OSA patients could be used to improve OSA whilst also improving components that contribute to MSynd and increased cardiovascular risk. In another series of studies, we showed that OSA patients have increased arterial stiffness that is partly dependent on the severity of OSA. Although treatment of OSA did not lower peripheral blood pressure, it did reduce arterial stiffness and the blood pressure load on the heart. These changes imply that OSA treatment is likely to significantly reduce cardiovascular risk through improvements in large artery function. In contrast, we showed that 1-week of withdrawal from OSA treatment does not alter arterial stiffness, blood pressure or inflammatory markers in the blood but it does increase sympathetic activity. We also discovered that large arteries relax when healthy subjects are exposed to low levels of oxygen (hypoxia). In future studies we plan to determine whether the ability of large arteries to relax during hypoxia is inhibited in OSA patients. Hypoxia is common during sleep in OSA patients and these studies will improve our understanding of how hypoxia affects vascular function.
Expected future outcomes:

Our final study will assess the impact of OSA treatment on post-meal levels of blood fat (triglyceride) or post prandial lipidemia (PPL) using a randomised controlled design. We hope to show that PPL and therefore cardiovascular risk, improves with OSA treatment. We have also collected blood samples from our CPAP withdrawal study and our PPL study for future assessment of genetic polymorphisms.
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Title of research award: Follow-up of the 1985 Australian Schools Health and Fitness Survey Cohort
Lay Description (from application):

This study provides a unique opportunity to follow up a cohort of children on which an extensive range of physical and lifestyle measures were made in 1985. This study has the capacity to find out whether childhood lifestyle and physical measures are related to the risk of heart disease, diabetes and other common health problems in adulthood.
Research achievements (from final report):

This project, known as the Childhood Determinants of Adult Health (CDAH) study, aims to determine how much lifestyle and biological factors in childhood contribute to the risk of chronic disease in adulthood, particularly cardiovascular disease and type 2 diabetes. The study involved the 20 year follow-up and re-measurement of 8,498 children who participated in the 1985 Australian Schools Health and Fitness Survey when they were aged 7 to 15 years. Further follow-up is proposed in future decades. For this first follow-up, we successfully traced 6,836 children (80%) and recruited 5,159 (60%) into the follow-up study. Field work was conducted at 34 clinic sites around Australia to repeat and extend measures taken in 1985 including blood pressure; fasting blood lipids, insulin and glucose; ultrasound measures of vascular structure and function; fitness; lung function; bone density; anthropometry; physical activity; diet and mental health. A total of 2,410 participants completed the clinic measures. So far we have shown that children who were overweight or obese in 1985 had up to ten times the risk of being obese as adults compared with healthy weight children, emphasising the importance of obesity prevention in childhood. Most obese young adults at follow-up, however, had been a healthy weight in childhood suggesting that obesity prevention effors are also needed for older adolescents and young adults. This rich dataset will generate important new findings for years to come.
Expected future outcomes:

Findings from this study will help us understand how factors in childhood such as physical inactivity, low levels of physical fitness, overweight, smoking, impaired lung function, high blood pressure and adverse blood lipid profiles predict the development of common health problems in adult life including heart disease, diabetes and depression.
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Title of research award: Insulin as a regulator of postprandial lipaemia
Lay Description (from application):

People who are overweight often develop cardio- and peripheral-vascular disease. The reasons are multifactorial but usually involve disturbances in the metabolism of fats. Overweight subjects have a tendency to accumulate energy rich lipids in blood derived from the gut or from the liver. Chronic arterial exposure to these lipids leads to an accumulation of certain types of fats in the wall of blood vessels, which if unabated ultimately leads to an impediment in blood flow. Ongoing studies in our laboratory have found that in obesity the production of these fats and the clearance is disturbed probably because of an inability to properly respond to insulin. The hormone insulin critically regulates synthesis, secretion and clearance of lipids, however, in obese subjects the concentration of insulin is abnormally elevated. We have explored the impact of sustained weight reduction on the production and clearance of lipids from blood. Collectively, weight loss leads to an improvement in fat metabolism because of increased sensitivity to the normal effects of insulin. However, weight reduction alone is rarely able to fully correct the disturbances in fat metabolism and it is likely that the individuals are still at risk of developing vascular disease. In this proposal, we wish to explore the efficacy of two agents which could potentially ameliorate lipid disturbances in diabetes by enhancing the regulatory effects of insulin. We believe that long term correction of the lipid abnormalities in obesity will reduce the frequency and progression of cardio- and peripheral-vascular disease.
Research achievements (from final report):

Chylomicrons, are particles made by the intestine in response to dietary fats. An emerging body of evidence suggests that exaggerated arterial exposure to chylomicrons is a significant risk factor for atherosclerosis and cardiovascular disease (CVD). We have found that subjects with or at risk of CVD often have raised plasma levels of chylomicrons and also shown that these particles can contribute subtantially to cholesterol accumulation in the wall of blood vessels which feed the heart. In this study, we explored if insulin, a hormone critical in maintaining glucose homeostasis also regulated chylomicron production, secretion and clearance. Collectively, we found that subjects who are not properly responsive to insulin have disturbed chylomicron metabolism, because they are unable to clear these particles properly and probably, because of increased rates of production. The effects of insulin appear to be mediated over the longer term rather than acutely, because intravenous infusion of insulin had little effect on chylomicron kinetics. Imporantly, drugs, designed to improve insulin sensitivity appeared to have no beneficial effect in correcting chylomicron metabolism in viscerally obese men. In contrast, moderate weight reduction had some positive effects, via improvements in insulin regulated metabolic pathways.
Expected future outcomes:

Presently, our data does not support the use of insulin sensitizing agents to correct for chylomicronemia in insulin resistant subjects and indeed, some may have been detrimental. Rather, diet and lifestyle intervention studies need to be assessed for the putative effects on chylomicron homeostasis in addition to their already known effects on glucose metabolism.
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Title of research award: Role of apoCIII in the regulation of lipoprotein metabolism in obesity
Lay Description (from application):

Obesity is an increasing problem in Australia. Associated with the state of obesity are elevated levels of blood fats and thus an increased risk for heart disease. Fats in the blood originate from dietary sources and from synthesis by the liver. In obesity, the secretion of blood fats, or lipoproteins, is elevated compared with non-obese individuals. In addition, the mechanisms responsible for the clearance of these fats from the blood are impaired resulting in elevated levels of fat circulating in the body. A particular protein, called apolipoprotein CIII, plays an important role in the regulation of lipoprotein metabolism. Obese subjects have elevated levels of this apoprotein and we have hypothesised that this is responsible for the impaired lipoprotein clearance observed in these subjects. In general, obese subjects are insulin resistant, although they may not be frank diabetics. Blood insulin levels regulate apolipoprotein CIII concentrations, however, in a state of insulin resistance, as seen in obese subjects, apolipoprotein CIII levels are elevated resulting in high blood fat levels. The focus of this research project is to determine if the level and production of apolipoprotein CIII is elevated in obese subjects compared with non-obese individuals by performing metabolic studies. In addition, we will investigate the effect of statins and fish oil, regulators of cholesterol and triglyceride synthesis respectively, on apolipoprotein CIII levels to assess the association between this and the clearance time of blood fats. If our hypothesis is correct, these studies will demonstrate a new mechanism of action of the statins and fish oil that will aid in the treatment of elevated blood fats and thus reduce the risk for heart disease in this important target population.
Research achievements (from final report):

This project has examined the effects of lipid lowering interventions on the metabolism of an apolipoprotien known to influence lipoprotein metabolism. ApoCIII plays an important role in regulating the hydrolysis of triglyceride from TG-rich lipoproteins and is thought to impair the removal from plasma of remnant lipoproteins. Subjects with obesity have elevated concentrations of apoCIII and this may, in part, account for the dyslipidemia seen in these subjects. In addition, we have demonstrated that the kinetics of apoCIII in the VLDL and HDL fractions are similar. Previous studies have suggested that the kinetics of apoCIII in VLDL and HDL fractions were different. We have developed a new method for isolation of apoCII from the HDL fraction that removes much of the contamination due to the presence of an apoprotein present in high concentrations, apoAI.
Expected future outcomes:

N/A
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Title of research award: Factors influencing the persistence of childhood obesity

Lay Description (from application):

No available Lay Description
Research achievements (from final report):

This was a prospective cohort study which aimed to identify factors contributing to causal pathways that predispose to the development and persistence of childhood obesity, with a view to developing cost-effective prevention programmes targeting specific clusters of risk factors operating in specific groups of children. We hypothesized that several commonly occurring pathways to the final common factor (over-nutrition for energy expenditure) are responsible for obesity. The study sought to identify these pathways. This would enable prevention strategies to be selectively applied, avoiding the expense of applying strategies to those in whom they have little chance of success. Cross sectional data from the study showed that overweight and obesity in young children is not an inconsequential and temporary stage of development. Rather, an increasing degree of overweight was found to be associated with decreasing physical health, mental health and quality of life even in primary school-aged children. We also identified specific family factors that are associated with a significant increase in the risk of overweight/obesity in children, including maternal overweight, living in a single parent family, and maternal psychopathology.      Moreover, we found that a large proportion of parents of overweight/obese children were unconcerned about their children's weight, mainly because they failed to recognize the presence of excess weight in their children and the associated medical and psychosocial risks.
Expected future outcomes:

We will analyze our longitudinal data to identify factors that make up the causal pathways to the development and persistence of childhood obesity. We intend to use the findings to inform the development of new cost-effective prevention and early intervention programs for childhood obesity. We will then test the effectiveness of these strategies in a series of experimental trials.
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Title of research award: Type 2 Diabetes and Obesity in Population Based Australian Samples.
Lay Description (from application):

No available Lay Description
Research achievements (from final report):

During the course of my fellowship I successfully established a number of collaborations, both locally and internationally. A local collaboration was set up with Dr Cathy Choong of Princess Margaret Hospital, to investigate the genetic determinants of short stature. This collaboration is ongoing. Internationally I was successful in establishing a collaboration with A/Prof Timothy Frayling of the Peninsula Medical School, Exeter, UK, to investigate genotype-age phenotype relationships using genetic variants associated with Type 2 Diabetes (T2D). I was also instrumental in setting up the UWA arm of the CRP HuGE Consortium (http://www.epi.bris.ac.uk/huge/) which required coordinating the inclusion of seven local studies into this international network. This consortium was established by Prof George Davey-Smith and Dr Nic Timpson to assess the role of CRP in common metabolic disorders. In the laboratory I coordinated the genotyping requirements of our department (Laboratory of Genetic Epidemiology) for both staff and students. The whole 1994/1995 cohort of the Busselton Health Survey (n=4845) was successfully genotyped for four genetic variants from three candidate genes for obesity and related traits. When analyses are complete this information will contribute to knowledge of the molecular pathogenesis of this condition.
Expected future outcomes:

Publications are expected this year resulting from the collaboration between our group and that of A/Prof Frayling. The laboratory work for the short stature study is nearing completion and analyses (leading to publication) will commence mid-year. Publications are also expected for the work carried out on the obesity candidate genes.
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Grant ID:
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Total funding:
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Admin Inst:
University of Western Australia  
Grant Type: 
Standard Project Grant
Title of research award: Lifestyle and pharmacological regulation of lipoprotein metabolism in the metabolic syndrome
Lay Description (from application):

Visceral obesity is an increasing problem in Australia. Elevated blood fat levels are associated with visceral obesity and increased risk for heart disease. Effective management of lipid disorders is important to reduce the risk for heart disease. Fats in the blood originate from dietary sources and from synthesis by the liver. In viscerally obese subjects, the level of blood fats is elevated compared with lean individuals. These abnormalities are partly caused by overproduction of fat in the liver and impaired clearance of fat from the blood. Two particular proteins, called apolipoprotein A and B-100, are important fat carriers responsible for transporting fat in the blood. Viscerally obese subjects have abnormal levels of these apoproteins and we hypothesised that they are responsible for the impaired movement of fat in the blood. Viscerally obese subjects are insulin resistant and are prone to diabetes. This condition will impair the regulation of apolipoproteins A and B-100. In this research project, we will investigate the effect of a fibrate (a regulator of fat production and breakdown) and ezetimibe (a regulator of dietary cholesterol absorption) on the production and clearance rates of apolipoprotein A and B in a group of obese subjects who are on weight loss program . If our hypothesis is correct, these studies will demonstrate new mechanisms of action of the two drugs that will complements the favourable effect of weight loss in the treatment of elevated blood fats and reduction in risk of heart disease in an important groups of subject in the population.
Research achievements (from final report):

Visceral obesity is strongly associated with dyslipidaemia (hypertriglyceridaemia, low HDL-cholesterol and mildly elevated LDL-cholesterol that constitute key characteristics of the metabolic syndrome (MetS). In Australia, the prevalence of the metabolic syndrome is about 30% of the population and its incidence is increasing rapidly. Recent evidence has clearly established that the risk of cardiovascualr dieseas is increased in subjects with MetS. The precise reason for this remains unclear, but appears to be closely related with dyslipidaemia. In this project, we investigated the effects of lifestyle modification and pharmacological agents on fat metabolism in MetS subjects. First, we found that weight loss (a low-fat diet) and fenofibrate (a lipid-regulating agent) decreased plasma LDL-apoB (a "bad" carrier of cholesterol) by increasing the catabolism of LDL particles. Second, weight loss and fenofibrate delayed the catabolism of HDL-apoA-I (a"good" carrier of cholesterol); fenofibrate also increased the production of HDL-apoA-I and reduced the production rate of VLDL-apoC-III (a major protein inducing hypertriglyceridemia). Third, the combination of ezetimibe (inhibition of cholesterol absorption) and weight loss achieved an additional improvement in hepatic steatosis (liver disease), chronic inflammation and apoB transport. In conclusion, the results of the present study indicate that in obese subjects with lipid disorders, the use of weight loss, fenofibrate and combination of ezetimibe and weight loss attained the overall improvement in hepatic steatosis, chronic inflammation and apoB100 metabolism in these subjects.
Expected future outcomes:

This study provides new evidence to support the clinical uses of lifestyle modification and pharmacological agents (monotherapy and/or combination therapy) to treat lipid disorders in MetS subject for reducing the risk of cardiovascular disease.
Name of contact:
Dr Dick C Chan
Email of contact:
dick.chan@uwa.edu.au

Grant ID:
353705 
Start Year:
2005
CIA Name:
Dr Jason P Kirkness
End Year:
2009
Main RFCD:
Medical and Health Sciences not elsewhere classified  
Total funding:
$298,462.00
Admin Inst:
University of Western Australia  
Grant Type: 
CJ Martin Fellowship
Title of research award: Neurohumoral and Neuromuscylar Control of Upper Airway Patency in Severe Obesity and Sleep Apnoea

Lay Description (from application):

No available Lay Description
Research achievements (from final report):

Obesity predisposes to sleep apnoea and both are widely prevalent and interrelated disorders, with 20% of the Australian adult population classified as obese and 4% suffering from sleep apnoea of clinically significant degree. These prevalences are expected to increase. The societal costs of these disorders are high given their effects on health, wellbeing, productivity, accident risk an quality of life. Obstructive sleep apnoea is due to recurrent episodes of upper airway obstruction during sleep. Underlying anatomic alterations, due to factors such as obesity, and/or disturbances in upper airway neuromuscular control are thought to play key roles in the pathogenesis of obstructive sleep apnoea. This project has investigated the mechanisms linking obesity with sleep apnoea, and revealed evidence supporting that obesity and differences in regional fat distribution cause upper airway dysfunction during sleep. It has demonstrated the factors underpining physiologic mechanisms by which obesity causes upper airway dysfunction during sleep. The outcomes of this project have described new approaches to characterising the upper airway function during sleep, association of risk factors for sleep apnoea with upper airway collapsibility and the association of regional fat distribution with severity of sleep apnea. These findings will inform clinical practice in sleep apnoea internationally and have the potential to improve health management for those with obesity related sleep apnoea.
Expected future outcomes:

Future outcomes should identify novel biomolecular and gene expression profiles for use in the detection and treatment of obesity related sleep apnoea in the clinical setting.
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Grant ID:
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Admin Inst:
University of Wollongong  
Grant Type: 
Standard Project Grant
Title of research award: Target identification of chemical coded neural network for treating obesity and its related metabolic disorders
Lay Description (from application):

This project is about the study of central regulation of energy balance contributing to prevention or development of chronic high-energy diet-induced obesity. Obesity is a major predisposing factor for a variety of life threatening diseases such as type II diabetes, hypertension, and coronary heart disease with their enormous costs both socially and economically. Development of human obesity and its related metabolic disorders generally develops over a long period and eventually becomes a chronic condition. Generally, chronic consumption of high-energy food in excess of expenditure leads to excessive fat accumulation and promotes the development of obesity. However, under these conditions, some individuals become obese, while others remain lean indicating that variation in susceptibility is an important determinant of the development of obesity. It is apparent that those individuals resistant to obesity have a more effective defence system against excessive fat accumulation. Using the animal models developed in our laboratory, the proposed research aims to search for the differences in the central regulation between the mice resistant or susceptible to the development of obesity. The outcomes we expect to achieve include: 1) better understanding of central factors controlling energy balance, 2) clarification of the central factors responsible for dysregulation of this system by chronic consumption of a high-energy diet, and 3) identification of those factors contributing to prevention against such dysregulation. Further, according to our previous study [XFH1, 2, 3], we propose to use the drugs targeting on the specific receptor subtypes to test reversibility of chronic high energy diet-induced obesity.
Research achievements (from final report):

We defined that the development of diet-induced obesity is a progressive process and can be divided into three stages: Early Response, Middle Regulatory, and Late Failure Stages. Defining these three stages is very important as it will assist us in the design of specific/effective preventative and treatment strategies related to each stage of obesity. Our studies also reveal that not all individuals become obese on a high-energy diet. This individual susceptibility is an important phenomenon that has allowed us to identify the genes contributing to individuals' susceptibility or resistance to diet-induced obesity. We have identified the genes contributing to this phenomenon, within the Neuropeptide Y, melanocortin and serotonin systems. Thus this information could help us to identify effective targets for prevention of the early stage and treatment of the late stage of obesity in humans.
Expected future outcomes:

Pharmaceutical companies might use the information derived from this project to develop new drugs to prevent/treat obesity and its related metabolic disorders.
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Title of research award: Effect of a weight management program for overweight and obese children: a randomised controlled trial. (The HIKCUPS Study)
Lay Description (from application):

Children who are obese have a higher risk of numerous health problems, including high blood pressure, high cholesterol and joint problems. They also experience reduced self-esteem and discrimination as well as an increased risk of premature death or poor health due to heart disease and Type 2 diabetes in adulthood. Approximately 25% of Australian children are overweight or obese. This prevalence has doubled since the 1980's and is still increasing. Child obesity is a major public health problem and innovative approaches to solving this problem are urgently needed. A range of factors has been postulated as contributing to the global childhood obesity epidemic, including environmental, psychosocial, physical, nutrition, metabolic and lifestyle factors. However, the major determinants involve a shift away from energy balance through reduced energy expenditure or physical activity and increased energy intake. Conventional weight-management strategies have incorporated restricting energy intake or diet, increasing energy expenditure or physical activity, decreasing sedentary activities, parental involvement, and behaviour modification. However, these strategies have only shown moderate success among children in the medium to long term and very few can be translated into community settings. The purpose of this study, and its original contribution to research, is to determine the impact of a physical activity skill development and parent-centred family weight management program on the weight, cardiovascular health, physical activity, dietary intake, and sedentary behaviours of overweight and obese children.
Research achievements (from final report):

To date, conventional weight management strategies for childhood obesity have only shown at best moderate success short term. Few studies have looked at intervention effects in the medium or long term and most have been performed in highly resourced tertiary managements settings and therefore lack evidence that they would be transferable to community settings. To address these limitations we implemented a 6-month multi-site randomised controlled trial (The HIKCUPS Study) with three treatment arms (dietary modification program alone, a physical activity skill development program alone and a combination of both). The three arms appeared to be equally efficacious when assessed for BMI z score, waist circumference, energy intake, and metabolic profile (e.g. LDL/HDL, cholesterol) at 12 month follow-up. Analysis on additional secondary outcomes, including dietary intake, objectively measured physical activity, motor development and competence and follow-up to 24 months are in progress. This study has the potential to address many of the short falls in the current literature and make a significant contribution to the increasing prevalence of childhood overweight and obesity in Australia.
Expected future outcomes:

1. Commercialisation of the program as a whole or components of the program to meet the needs of the Government, individual providers and health care professionals 2. Further publications of 6- and 12-months data
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Grant Type: 
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Title of research award: Obesity: The role of Neuropeptide Y, Melanocortin and Serotonin Systems in Development and Prevention
Lay Description (from application):

This project is about the study of central regulation of energy balance contributing to protection or development of chronic high-energy diet-induced obesity. Obesity is a major predisposing factor for a variety of life threatening diseases such as type II diabetes, hypertension, and coronary heart disease with their enormous costs both socially and financially. Development of human obesity and its related metabolic disorders is a long term process generally develops over a long period and eventually becomes a chronic condition. Generally, chronic consumption of high-energy food in excess of expenditure leads to excessive fat accumulation and promotes the development of obesity. However, studies on both humans and experimental animals have revealed that not all individuals become obese on a high-energy diet; thus, individual susceptibility is an important phenomenon allowing us to search for the genes contributing to the individuals' susceptibility or resistance to diet-induced obesity and to identify for effective targets for both prevention and treatment of obesity. Using the animal models developed in our laboratory, the proposed research aims to demonstrate the differences in the central regulation between the mice resistant or susceptible to the development of chronic high-energy diet-induced obesity. Outcomes of this project will provide us with: 1) better targets for the prevention of diet-induced obesity; (2) more effective treatments for the late stage of obesity and its related metabolic disorders; and (3) a better understanding of the individual susceptibility to diet-induced obesity.
Research achievements (from final report):

This project studies the central regulation of energy balance contributing to the prevention or development of obesity. The objectives were to (1) compare the densities of key neurotransmitter receptors in chronic diet-induced obese and obese-resistant mice; (2) determine the relationship between altered gene expression and development of obesity; and (3) examine whether chronic obesity persistently alters the expression of those differentially regulated genes leading to resistance against obesity reversal. The project consists of 6 experiments over 3 years. We completed all animal experiments and biochemical analyses. As proposed, we have examined the receptor binding density changes in relation to obesity development. We found that 5-HT2A and D2 receptors are significantly altered and can be used as potential drug targets for diet-induced obesity and we have published these data. At the gene expression level, we have confirmed our key findings. In addition, we have found a significant down regulation of tyrosine hydroxylase gene expression indicating there is a possible low level of dopamine production in the mesolimbic system. Overall data suggest that obesity development may have a large component related to behaviour, particularly motivation and emotion. Correction or reversal of altered biological changes of the neural chemical network may assist in the design of effective treatment regimes for treating obesity and its related alteration of life-style changes.
Expected future outcomes:

The key central targets identified in this project may lead to drug development for treating obesity and its related metabolic disorders. We revealed some gene expression alterations related to the consequence of obesity while others may play a causal role in obesity development. Based on the information, we will test these critical targets in body weight regain after weight loss intervention.
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Title of research award: Polyunsaturated fat as a protective agent in the dietary management of early overweight
Lay Description (from application):

This study adds significantly to our knowledge of the effect of diet composition on weight management. It builds on animal model studies demonstrating the effects of different types of fat on obesity development, and on our research in people with diabetes, where we found a higher proportion of polyunsaturated fats in a low fat diet resulted in greater body fat loss. Our proposed research will demonstrate whether this same dietary profile can reduce visceral fat in people who are overweight but not diabetic, and whether we need to reduce calories or not to achieve this end. It may be that the effect is due to a higher level of fat used as fuel, a higher metabolic rate, or a reduction in appetite. We will be able to determine these effects, and add to the scientific knowledge base of dietary components and energy balance. Having this knowledge is important if we are to develop dietary advice for weight management that is more specific and effective than general statements on eating well. One of the great strengths of this study is that the food guidance system is fully developed. Not only will we will prove the targeted nutrient composition of the diet is achieved, the food guidance system provides for people to chose foods under free living conditions. Thus the link to this research and clinical practice models will be assured. The impact of this research may then be assessed in terms of more effective clinical strategies for the management of obesity, a major public health concern
Research achievements (from final report):

This study brought basic science theory on the relationship between dietary fat and body fat to the free living human condition. Considering animal model studies, it examined the effect of calorie restriction alone versus changing the type of dietary fat, on weight loss over 3 months. We hypothesised that increasing the amount of polyunsaturated fat might provide additional advantages. Eighty nine otherwise healthy adults consumed either a low calorie diet (with or without changing fat type) or a weight maintenance diet (with or wthout changing fat type). We advised both groups on how to choose mainly healthy foods, and keep an active lifestyle, but we put restrictions on how much food the low calorie group could eat. We found that when people pay attention to choosing only healthy foods in reasonable amounts they lose weight. Restricting the amount of food helps them lose more weight.. This is confirmation of some very simple steps that might get people started in weight management, and provides evidence for current healthcare practices. For example, the dietary advice strategies were based on the NHMRC Dietary Guidelines and the Department of Health's Australian Guide to Health Eating. We have also confirmed the value of reducing the amount of dietary saturated fat and increasing polyunsaturated fat to manage triglyercide levels. The more detailed metabolic responses, such as shifts in body fat and changes in metabolic rates are more complex and we are pursuing the variation in responses we found in this research with futher studies.
Expected future outcomes:

This was a first step in translating a theoretical model of dietary fat and human metabolism. We will now look closely at calorie restriction and fat modification, consider actual foods, and determine the best long term path, which is the big question in obesity prevention.
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Title of research award: A single fibre study of the relationship between glucose transport and skeletal muscle contractility.
Lay Description (from application):

Type 2 diabetes (a progressive disorder often accompanied by obesity) is claimed to be the most common metabolic disease in the world and is predicted to affect 1.15 million Australians by the year 2010. Muscle contraction (in the form of physical exercise or exercise training) is now an essential component in the management of type 2 diabetes and/or obesity.This project has been planned from a perspective that combines theoretical and experimental expertise in the field of muscle cell contractility with a keen interest in the role of skeletal muscle in glucose homeostasis. Work carried out within the scope of this project will contribute new insights into the pathogenesis of type 2 diabetes/obesity and new information on the cellular mechanisms involved in contraction-stimulated glucose transport by skeletal muscle. As part of this project we will develop single muscle cell/fibre preparations and appropriate protocols for monitoring cellular aspects of glucose transport in skeletal muscle. These preparations/protocols will have the potential to be used for testing anti-diabetic drugs directed towards intracellular targets. From an educational benefit point of view, the project will create the opportunity for 4-6 honours and 2-3 PhD students to acquire a rare and useful combination of skills and expertise in muscle cell biochemistry and physiology, while working on an issue of medical concern.
Research achievements (from final report):

This study has been undertaken with the aim to investigate, at a cellular level, the structure and function (both contractile function and function related to glucose disposal) of locomotory, respiratory and skeletal muscles in obese/diabetic mammals, using two common mammalian models for these conditions (genetically obese mouse and Zucker rat) . The muscles used were extensor digitorum longus (EDL; fast locomotory), sternomastoid (SM; fast respiratory) and soleus (SOL; slow postural). The data generated by this work provide the first compelling evidence that, in rodents, the obese/diabetic condition is accompanied by structural (such as a change in the fibre type composition of all three muscles) and functional (such as an increase in fatigue resistance of mouse EDL muscle ) alterations of skeletal muscles. This finding raises the possibility that subtle structural and functional alterations of skeletal muscles may accompany the obese/diabetic condition in humans.
Expected future outcomes:

If the obese/diabetic condition in human is accompanied by subtle alterations in the structure and function of skeletal muscles, these alterations will have to be considered by designers of exercise-based therapeutic strategies.
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