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Reversing the effects  
of Type 2 Diabetes
Understanding the molecular basis of type 2 diabetes 
from its onset and through its progression is an urgent 
challenge in the battle to reverse this 21st century 
epidemic.

This research has yielded discoveries about the 
molecular basis for insulin resistance as the disease 
takes hold, indicating that it is linked to oxidative 
stress in the mitochondria, the energy warehouse  
of the cell.

It has also characterised the mechanism whereby 
insulin regulates glucose transport in muscle and fat 
cells, transforming scientific understanding of this 
crucial process that has proved a stumbling block for 
diabetes research since the 1960s.

Professor David James
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Identification of a gene that controls energy expenditure 
in animals offers new approaches to therapeutic design, 
while development of a high-throughput assay for one  
of insulin’s major metabolic actions has resulted  
in several licence deals with the pharmaceutical industry.

Investigation of traditional Chinese medicines has also 
identified new compounds that reverse insulin resistance 
in animals.

Professor David James of the Garvan Institute of Medical 
Research leads this project. He says type 2 diabetes 
involves a complex interplay between all major systems 
of an individual’s body, genes and environment. 

“We have to begin to tackle some fundamental 
issues about our normal physiology that defines 
the axis between nutrition, lifestyle and our overall 
metabolism as this will impact on the health  
of people all over the world for the next 100 years.”
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Professor James’ team, from left, rear:  
Mark Larance, Alexander Rowland, Timothy Couttas, 
Katarina Mele, Samantha Hocking, Jacqueline Stoeckli, 
Daniel Fazakerley, Lauren Kicknosway, Philip Hamilton, 
front: Ping Zhao, Jonathon Davey, Cordula Hohnen-
Behrens, Kyle Hoehn, Jamie Lopez, Yvonne Ng,  
Georg Ramm and Manabu Chokki.

Type 2 diabetes

Project title

Identification of compounds for the treatment  
of human type 2 diabetes

Chief investigator

Professor David James

Funding

The NHMRC invested $690,000 in this project over 
five years from 2002.
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Looking for new clues to 
help heal burns
The most important outcome of this research is the 
discovery of a class of molecules that stimulate skin 
cells to increase production of collagen and related 
proteins. 

It has the potential to change the fundamental 
understanding of how skin fibroblasts are stimulated 
to produce proteins like collagen, the most abundant 
protein in the body and the major building block  
of skin, bone and most other structural tissues.

Dr Timothy Rayner
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Through industry partner TGR BioSciences, this new 
knowledge is driving the development of innovative 
products for tissue repair and reconstruction. 

These products will aim to speed up the recovery from 
traumatic injuries and surgery where tissue replacement  
is required. Reducing the time taken for tissue  
to regenerate will lead to improved healing and less time 
in hospital for the patient.

While two patent applications have been lodged, the 
work has not yet been published as research continues 
to refine and expand patent coverage and extend our 
knowledge of how these molecules work.

Chief Investigator, Dr Timothy Rayner of the University 
of Adelaide, received an Industry Fellowship to conduct 
this research. He believes his discoveries can advance our 
understanding of signals that stimulate repair of structural 
tissues following injury and could lead to a wide range  
of new therapeutic applications.

“To have a direct impact on human health, research 
should ultimately result in new knowledge that  
leads to a change in practice or the development  
of a new or improved product, which generally 
requires commercial involvement to make it available 
to the patient.”
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Dr Timothy Rayner’s team, from left, Romana Borowicz 
and Bill Panagopoulos

Heal burns

Project title

Development and commercialisation of a product for 
repairing photodamage in skin

Chief investigator

Dr Timothy Rayner

Funding

The NHMRC invested $346,250 in this project over 
five years from 2002.
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Obesity: closing the gaps 
for a healthy family life
This study was reported widely here and overseas 
when it discovered that a father’s parenting influences 
a child’s likelihood of becoming obese, but a mother’s 
parenting didn’t seem to influence weight status. 

Achieving healthier home lifestyles for our children 
may therefore need to involve the whole family,  
rather than targeting mainly mothers.  

The study of nearly 5000 five-year-old children 
revealed the rising prevalence of obesity in Australian 
children, and how those from poorer families were 
much more likely to be overweight.

Associate Professor Melissa Wake
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It found that 15.2 per cent were overweight and  
a further 5.5 per cent obese, with children in the  
lowest demographic quintile 47 per cent more likely  
to be overweight or obese than those in the highest 
quintile.

The study also highlighted that even at this young age, 
rates of obesity are now higher in more disadvantaged 
children. This social gradient wasn’t evident in the 1990s.   
It is of concern that obesity could be further widening 
the health gap between rich and poor.       

Using data from the major Longitudinal Study  
of Australian Children (Growing up in Australia),  
this was the first snapshot in a continuing effort  
to understand how a child’s activity patterns, diet, 
parental characteristics, household income, and other 
factors can influence their weight.

By delivering new insights into the obesity epidemic, 
this study affirms the value of major, long term 
epidemiological research projects.  Further, using existing 
datasets can provide exciting new findings at a fraction  
of the cost of setting up new studies. 

Chief Investigator, Associate Professor Melissa Wake 
of the Murdoch Children’s Research Institute, says the 
influence of demographic factors requires further study  
to inform public health initiatives.

But even before such work is complete, action  
is required to reverse the historically unprecedented 
trend for Australian children to be overweight.

“Whether they are rich or poor, educated  
or uneducated, children or adults, Australians are  
far more likely than ever before to be obese – and  
that is a huge public health issue.”
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Associate Professor Melissa Wake’s team, from left,  
Louise Canterford, Bibi Gerner and Rosalie Bartels

Obesity

Project title

Overweight/obesity, activity patterns and health  
in 4-year-olds: the Longitudinal Study of Australian 
Children

Chief investigator

Associate Professor Melissa Wake

Funding

The NHMRC invested $108,800 in this project over 
two years from 2005.
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Linking water fluoride with 
good dental health
Fluoridation of most Australian water supplies over 
the second half of the 20th century has delivered 
substantial reductions in tooth decay. More people  
are retaining their teeth even as our population ages 
– in 2005-06 just 6 per cent of Australians had lost all 
their teeth, down from 14 per cent in 1987-88. 

So should water fluoridation still be a priority public 
health strategy? 

This research assessed the impact of changing dental 
needs on the cost-effectiveness of water fluoridation  
in Victoria by applying innovative economic modelling 
to estimate the lifetime cost of tooth decay  
to individuals and the community. 

Associate Professor Clive Wright
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A major advance was the ability to account for the long 
term impact of an ageing population with lower rates  
of tooth loss and thus higher rates of often expensive 
dental treatment.

While finding that water fluoridation continues  
to be cost-effective, it also showed that this benefit 
declines as the population ages because as older people 
retain their teeth they require more complex restorative 
and periodontal treatment. 

It showed that fluoridation provides a sound platform for 
dental health that should be optimised by complementary 
strategies aimed at limiting the need for dental treatment 
in older people and containing the costs of that 
treatment.

Chief Investigator, Associate Professor Clive Wright, led  
a team which included the late Dr Adele Campain and  
Mr Knute Carter. The team was committed to developing 
a robust predictive tool to confidently inform decisions 
on the continued application of water fluoridation. 

Now Chief Dental Officer with NSW Health, Associate 
Professor Wright knows that enhancing the accuracy  
of estimating future health needs is essential to inform 
the planners of health services.

“Conducting better evidence-based research  
on which we can base our policy and planning gives 
us the greatest satisfaction.”
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Associate Professor Clive Wright’s team, from left,  
Dave Harrison and Mike Morgan 

Fluoridation

Project title

The impact of declining dental needs of age cohorts 
on the cost-effectiveness of water fluoridation and 
supplementary preventive strategies

Chief investigator

Associate Professor Clive Wright

Funding

The NHMRC invested $85,600 in this project over 
three years from 2002.
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