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Kidney Health Australia’s vision
An Australia free from kidney and urinary tract disease.
The cornerstone of any effective prevention program is a thorough understanding

of the problem or condition you are trying to prevent.



SUPPORT FOR BIOMEDICAL RESEARCH
Kidney Health Australia is the main non-government supporter of kidney and urinary tract biomedical research in Australia.  There is a major focus on investigator driven research and scholarship but significant funds are also targeted to strategic projects designed to address special interest areas.  

A total of sixty-three applications were received by Kidney Health Australia for funding support in the calendar year 2007.  The Kidney Health Australia’s Medical and Scientific Advisory Committee awarded thirty two grants and scholarships to the value of $424,100 to support investigator driven research, plus an additional $75,000 funding for strategic targeted research.  The grants were distributed to University departments, medical research institutes and hospitals throughout Australia.

The total research expenditure from Board allocated funds for calendar year 2007 was $499,100 distributed amongst thirty one separate research projects or programs.  The Career Development Award continues in partnership with the ANZSN and the NHMRC and is valued at $500,000 (over 5 years).  Three projects were allocated $450,000 from the Bootle Bequest.  

The continued commitment to supporting research is evident from these figures.  It is anticipated that the total dollars available for research from Kidney Health Australia will increase in the next few years.  The Medical and Scientific Advisory Committee has the most effective means of utilising the available funds under active o ongoing review.  

In 2006 for the first time it was decided to allocate funds specifically for renal nurses pursuing a Masters Degree. Twenty applications were received and assessed by an expert nursing panel with five grants being allocated for $15,000 each over 3 years.  
Dr Tim Mathew

Medical Director
INVESTIGATOR DRIVEN RESEARCH GRANTS AND SCHOLARS

CAREER DEVELOPMENT AWARD (2006-2010)

Kidney Health Australia was pleased to have the opportunity to work in partnership with NHMRC and the Australia and New Zealand Society of Nephrology to enhance research capacity via an innovative funding agreement to co-sponsor a Career Development Award (approx $500,000 over five years) in the area of nephrology.  All applications were assessed by NHMRC external referees, and an award subsequently made to:
Dr Greg Tesch 

Department Nephrology, Monash Medical Centre, VIC

Mechanisms of macrophage-mediated injury as potential therapeutic targets for preventing diabetic nephropathy and insulin resistance

Dr Tesch writes “Kidney inflammation is an important contributor to the development and progression of kidney disease.  During the past 15 years, my research at Monash Medical Centre (Melbourne) and Harvard Medical School (USA) has focused on understanding this area. Studies of human and experimental kidney disease have allowed me to examine the mechanisms responsible for recruiting inflammatory cells into the kidney and the processes by which inflammation promotes renal injury and scaring. I have had some success in unravelling these mysteries, but further work is needed to identify and develop new therapies. Much of what I have learned and achieved can be attributed to my excellent mentors and opportunities made possible by societies and foundations which support kidney research. 

The Career Development Award funding allows me to develop a research group that aims to identify molecules that are responsible for the inflammation which promotes diabetes and diabetic nephropathy, new strategies for preventing the damaging effects of kidney inflammation. Currently, we are working intensively on identifying critical inflammatory mechanisms that can be targeted therapeutically for inhibiting disease progression. Through our own efforts and collaborations with overseas laboratories and pharmaceutical companies, we aim to help develop new pharmacological inhibitors and safe gene therapy strategies that can provide patients with additional protection against the progression of CKD including diabetic nephropathy and glomerulonephritis”.  This group will then work independently, or with pharmaceutical companies, to develop novel therapies that block the action of the molecules found to be most critical for the development of inflammation and injury.

Our group has published data showing that one candidate molecule (MCP-1) is critical for the progression of renal inflammation and kidney disease during the development of type 1 diabetes (insulin-dependent) and type 2 Diabetes (non-insulin-dependent).  We are currently examining six other candidate molecules in animal models of diabetes.
Progress Report:  Dr Tesch writes, “Kidney inflammation is an important contributor to the development and progression of kidney disease.” During the past 15 years, my research at the Monash Medical Centre (Melbourne) and the Harvard Medical School (USA) has focused on understanding this area. Studies of human and experimental kidney disease have allowed me to examine the mechanisms responsible for recruiting inflammatory cells into the kidney and the processes by which inflammation promotes renal injury and scaring. I have had some successes in unravelling these mysteries, but further work is needed to identify and develop new therapies. Much of what I have learned and achieved can be attributed to my excellent mentors and opportunities made possible by societies and foundations which support kidney research.
This Career Development Award is allowing me to establish a research group that will identify molecules that are responsible for the inflammation which promotes diabetes and diabetic nephropathy. We will use this information to develop new strategies for preventing the damaging effects of kidney inflammation and provide patients with additional protection against the progression of chronic kidney diseases including diabetic nephropathy and glomerulonephritis.
In 2007, we published data showing that two candidate molecules (MCP-1 and MKK3) are critical for the progression of renal injury during the development of type 2 (non-insulin-dependent) diabetes. We are currently examining 5 other candidate molecules in animal models of diabetes.


BIOMEDICAL SCHOLARSHIPS

These scholarships permit talented researchers to pursue full-time research for up to three years, qualifying them to obtain a doctoral degree or equivalent at the end of this period.  Individual scholarships for 2007 are valued at $26,000 for scientists and $31,000 for medical graduates, per annum.  These scholarships that are tax free to the holder are an investment in the future of Australian medicine.

In 2007, seven new Biomedical Scholarships were awarded, and three continued on with scholarships begun in previous years.  Funding allocated to Biomedical Scholarships for 2007 was valued at $285,000.

We actively encourage students receiving KHA funding, to apply for NHMRC scholarships each year, to make the most of our research dollar.  It should be noted that two of our continuing Biomedical Scholars from 2006 have received NHMRC funding for 2007.  Each year at least one of our scholars has been allocated NHMRC funding, and this is indicative of the very high standard of scholars that have been allocated Kidney Health Australia funding in previous years.
Sponsored Scholarships:  Kidney Health Australia encourages other groups and individuals to consider supporting research in this manner.  Funding biomedical scholarships is a most valued and meaningful way to ultimately promote better health outcomes in kidney patients.  We are always interested in hearing from individuals wishing to donate funds for scholarships or grants.  All offers are valued and presented to the Medical and Scientific Advisory Committee for consideration.  If you wish to find out more, contact the Medical Director’s Office and we would be delighted to discuss this with you.
Continuing PhD scholars
Dr Andy Lim supervised by Dr Greg Tesch (Medical)
Prince Henry’s Institute of Medical Research – Monash Medical Centre  VIC
Novel anti-inflammatory strategies for treating diabetic kidney disease

Damage to the kidneys in diabetes is often associated with inflammation, where certain cells in the blood known as macrophages play a large role.  Treatment that blocks the accumulation or activation of these cells within the kidney may protect the kidneys from damage.  Treatments that block the inflammatory pathways in the kidney may also provide similar benefit.  Our research aims to find new treatments that will achieve these goals.

Progress Report:  Treatment that blocks the accumulation or activation of these cells within the kidney may protect the kidneys from damage. Treatments that block the inflammatory pathways in the kidney may also provide similar benefit.  

So far, we have found that blocking the activation of one of these pathways called p38, can reduce inflammation and kidney injury in diabetic animals. With this positive result, we are currently looking at other ways to reduce the number or activity of macrophages and the inflammatory signalling systems.  

An abstract titled “Deficiency of MKK3 Reduces Diabetic Renal Injury in db/db Mice” was presented at the 43rd Annual Scientific Meeting of the Australian and New Zealand Society of Nephrology 10-12 September 2007, Gold Coast Convention and Exhibition Centre, QLD. This work was presented at the Young Investigator Award oral session as a finalist. The abstract is published in Nephrology (Carlton) 2007;12 Supp. 2: 1000. We hope to submit these findings for publication by the end of 2007.

Ms Adeline Tan supervised by Professor Mark Cooper, Dr Josephine Forbes and A/Professor Richard O’Brien (Science)
Medicine, Dentistry and Health Sciences – Baker Heart Research Institute  VIC

Cytokines in the pathogenesis of peritoneal fibrosis in patients on peritoneal dialysis

Diabetes is one of the biggest epidemics affecting human health in the 21st century and is increasing at an alarming rate and hence presents a serious health public issue. Kidney disease is one of the major complications of diabetes and occurs in approximately one-third of patients. Furthermore, it is a leading cause of end stage renal disease and is one of the most important risk factors for heart attack. Advanced glycation is a biochemical process triggered by heat whereby a sugar moiety is added to a healthy protein and is a common event in diabetes. Physiologically, advanced glycation is thought to be a tracking mechanism to determine the age of proteins within the body, thereby providing a recognition process for their turnover and renewal.
Progress Reports:  Diabetes is one of the biggest epidemics affecting human health in the 21st century and is increasing at an alarming rate and hence presents a serious health public issue. Kidney disease is one of the major complications of diabetes and occurs in approximately one-third of patients. Furthermore, it is a leading cause of end stage renal disease and is one of the most important risk factors for heart attack. Advanced glycation is a biochemical process triggered by heat whereby a sugar moiety is added to a healthy protein and is a common event in diabetes. Physiologically, advanced glycation is thought to be a tracking mechanism to determine the age of proteins within the body, thereby providing a recognition process for their turnover and renewal. 
Excess circulating blood sugar levels seen in diabetes, leads to excessive formation of advanced glycation end products, which can cause major damage to the kidney and other organs of diabetic persons over time. This may occur through protein modification, structural changes, oxidative stress, as well as interaction with specific receptors, activating signaling cascades and downstream harmful consequences. My research focuses on the effects of advanced glycation mediated via receptors and oxidative stress. Beyond the current treatments of diabetic complications such as blood pressure optimisation and glycaemic control, new therapies to target advanced glycation and reactive oxygen species may become part of the treatment for diabetic renal disease.
Dr Ying (Cindy) Wang supervised by Professor David Harris (Medical)
Department of Medicine – Royal North Shore Hospital NSW

The heterogeneity of macrophage in chronic kidney disease
Aiming to investigate whether modification of macrophage phenotypes may lead to their different roles in the progression of kidney disease in vivo.  The results from preliminary experiments are promising.  This research explores a new strategy for preventing the damaging effects of kidney inflammation.  Through this research and collaborations with other laboratories, they aim to develop a novel approach for healing the patients with CKD of various types, including diabetic nephropathy and glomerulonephritis.

Progress Report:  I have been investigating the role of macrophages in chronic renal diseases. The results from our preliminary experiments are promising. We found that ex vivo phenotypic switching of macrophages determined their damaging versus protective effect in murine adriamycin nephrosis. This work was presented at the World Congress of Nephrology in Singapore in June 2005 (Young Scientist Award) and the related paper published in Kidney International was considered a "significant advance in our knowledge" by the editors. We also found that only small numbers of macrophages are required to modify renal injury in adriamycin nephrosis, suggesting that macrophages are remarkably potent (Finalist for Young Investigator and Finalist for Best Scientific Presentation, 41st Annual Scientific Meeting of the Australian and New Zealand Society of Nephrology, September and submitted to American Journal of Pathology). As macrophages have a role in a number of disease processes, this work has broad implications.
Newly awarded PhD scholars
Miss Sujitra Detchokul supervised by Dr Professor Albert Frauman (Science)
Department of Medicine – University of Melbourne  VIC

CD151 inhibition and prostate cancer progression

Prostate cancer is one of the most commonly diagnosed male diseases and remains a leading cause of death in most Western countries.  The decrease in mortality rate of prostate cancer in the last decade is related to improved detection, especially via prostate specific antigen (PSA) screening.  However, PSA screening still lacks the ability to predict the clinical course and outcomes of the disease.  Most of the ability to predict the clinical course and outcomes of the disease.  Most of the mortality and morbidity occurs due to spread of tumour from its original site.  Antimetastatic therapy may help to stabilize and prevent tumour invasion and metastasis. 

Progress Report:  Our data from in vitro assays indicate that CD151 has a role in promoting motility and invasiveness of LNCaP and PC3 cells and binding of integrins to CD 151 is fundamental to cell motility.  From this knowledge, CD151 may be a potential prognostic marker for prostate cancer and together with other diagnostic methods may lead to better prediction and clinical treatments for prostate cancer patients.
Dr Dennis Lau supervised by Professor Prash Sanders (Medical)
Disciplines of Medicine and Physiology - University of Adelaide  SA
Arrhythmogenesis in an ovine model of renovascular hypertension
This project represents a critical step in the development of cell based therapies for chronic renal disease; a global health issue that effects many Australians and places great financial demands on our health care system. Although renal dialysis and transplantation are life saving treatment options they both have significant limitations and many patients still face short life expectancies. The project focuses on use of human embryonic stem cell (hESC) derived renal cells for these purposes. No study to date has demonstrated the directed differentiation of hESC to cell types of the kidney. This proposal will demonstrate that human embryonic stem cells (hESC) can be directed to form cells of the kidney. From a basic research perspective, the production of renal cells from hESC allows examination of the earliest differentiation decisions made by cells destined to become part of the kidney. Moreover, study of the development of human renal cells in vitro may identify novel factors that could enhance regeneration of adult kidney tissue.  

Progress Report:  In the long term, production of renal cells from hESC will allow exploration of the potential for cell based therapy for renal disease. Therapy utilizing hESC-derived renal cells could potentially shorten waiting lists for organ transplants and, in the longer term provide a viable alternative for patients undergoing dialysis, who, under current treatment regimes, may be left waiting for an organ transplant.
 Experiments such as those proposed in this application are essential for hESC-based cellular therapy to be realised as without a detailed understanding of the developmental ontogeny of renal cells formed from hESC, no preclinical studies can be conducted and choices for patients with kidney disease will remain limited. In a shorter time frame, hESC-derived renal cells would also provide the basis for high throughput toxicological and pharmaceutical screening of factors potentially harmful or beneficial to human renal development and/or function.

Ms Michelle Irving supervised by A/Prof Jonathan Craig and Professor Michael Frommer (Science)
New Children’s Hospital, Westmead  NSW

Implementation of evidence about chronic kidney disease (CKD) into clinical practice

During my PhD canditure, I have been studying aspects of the implementation of guidelines in renal medicine. I have been completing the following projects: A systematic review of implementation methods in renal medicine, a survey of nephrologists and renal nurses on their opinions of the CARI guidelines to provide information on barriers to implementation, implementation of the CARI Iron And Vascular Access Guidelines in renal units in Australia. I was also invited to attend a forum to explore lessons learnt for implementation across sectors such as health, natural resource management, Biosecurity and agriculture.

Progress Report:  During 2007 I have completed Introduction to Biostatistics in which I gained a distinction (81%). I am currently completing: Multiple regression and statistical computing (4 credit points) and categorical data analysis (2 credit points).

CARI Survey:  We surveyed Australian and New Zealand Nephrologists and renal nurses on their opinions of the effect of the CARI guidelines as well as content and structure of the guidelines. We have had 70% response rate from Nephrologists and 22% for the renal nurses.  Results are very positive for the CARI guidelines with a large improvement in attitude to the guidelines from the last survey in 2002 to the current survey in 2006. 

Poster presentations regarding this survey have been presented at the ANZSN conference, Gold Coast, Australia in September 2007 and at the Guidelines International Network conference, Toronto, Canada in August 2007. A paper is currently being written on the results from the nephrologists, a separate paper will outline the results from the nurses. 

2nd Stage iron project:  We are currently undertaking an active implementation project for the CARI iron guidelines. 6 renal units are being monitored for their iron management and ferritin, haemoglobin, TSAT and Epoetin use.  3 of the 6 units are actively making changes in their iron management to reflect the guidelines.  We analysed a snap shot of data from all the units in March 2006 and December 2006.  Results are varied with varying strategies for change utilised in the different units. It seems that for effective implementation of guidelines, considerable effort is required, with high motivation from the implementation leader as well as a high level of support from upper management in the unit.

A poster of these results has been presented at the ANZSN conference, Gold Coast, Australia in September 2007 and an oral presentation was made to the Guidelines International Network conference, Toronto, Canada in August 2007.

Systematic review of implementation in CKD:  A systematic review on implementation of evidence-based in CKD has been conducted and there are 22 articles being reviewed.  The studies have been grouped into sub-types of: Audit and feedback, Computerised decision support system, opinion leader/multidisciplinary team and dissemination.  Early results show that opinion leader/multidisciplinary team seem to produce the best results in CKD although due to heterogeneity a formal meta-analysis is not possible. 

Implementation of guideline on vascular access for chronic Kidney disease patients on haemodialysis:

This project commenced in 2007, with a team of investigators, and we are currently selecting dialysis units to be involved.  A process map of the pathway for patients from diagnosis of CKD through to vascular access creation has been completed and a barrier analysis and methods to overcome these barriers are being explored. 

University of Sydney - Public Health Subjects:  During 2007 I have completed Introduction to Biostatistics in which I gained a distinction (81%).  I am currently completing: Multiple regression and statistical computing (4 credit points) and categorical data analysis (2 credit points).

Miss Adelia Lin supervised by Professor Andrew Laslett (Science)

Australian Stem Cell Centre - Monash University  VIC

Derivation and isolation of renal cells from differentiated human ES cells

Given the rapid rise in incidences of chronic kidney disease, alternative therapies for treatment need to be explored. Human embryonic stem cells have the capability to differentiate into all cell types of the adult. This project therefore aims to utilise this potential to obtain renal precursor cells from differentiated human embryonic stem cells. To date, conditions to differentiate human embryonic stem cells towards the renal lineage and a method to isolate cell populations containing such cells have been established. These isolated cell populations show an increase in expression of a number of genes involved in kidney development and a decrease in expression of a number of stem cell genes. Further characterisation on a global gene expression scale has been performed. Currently, development of a technique to prove the renal identity of the isolated cells is underway. In addition, testing the functionality of these cells in kidney development is ongoing. 

Progress Report:  Culture conditions to induce differentiation of human ES cells towards the kidney lineage have been established. Using these conditions and a fluorescence activated cell sorting (FACS) protocol, populations of cells containing renal precursor cells of interest have been isolated. The presence of renal precursor cells has been validated through quantitative gene expression assays showing the upregulation of renal genes and downregulation of pluripotency genes in these isolated fractions. Further characterisation of gene expression on a global scale with microarrays have been performed. 

In order to prove the renal identity of these sorted cells, it is necessary to use a combination of markers not found in other tissues. An immunophenotypic assay to validate the renal identity of the sorted cells of interest is being developed and optimised. 

Assays examining the renal potential of human embryonic stem cells in mouse embryonic kidney culture are currently being optimised. Our preliminary results indicate that we can deliver GFP labelled hESC into explanted embryonic mouse kidneys and that these cells can survive for at least two days. Subsequent experiments will comprehensively assess the renal identity of incorporated hESC-derived cells by co-staining with a renal specific combination of antibodies (WT-1 and PAX2).

Excitingly, the preliminary results generated because of this seeding grant have been used as part of an NHMRC application for funding. The NHMRC application entitled “Generation of renal cells from human embryonic stem cells” was successfully awarded competitive grant funding of $270,500 (2008-2010). 

Mr Marc Mazzuca supervised by A/Professor Mary Woldek (Science)
University of Melbourne  VIC
Roles of the kidney, heart and blood vessels in the programming of cardiovascular disease for babies born small
It is now apparent that intrauterine growth restriction which affects up to 10% of pregnancies can alter fetal organ development leading to permanent changes that increase the risk of hypertension, cardiovascular and renal disease in adulthood. Recent epidemiological and scientific evidence suggests that the predisposition risk of developing these diseases in adulthood can be passed on to subsequent generations. The aim of this project, in an established rat model of growth restriction, is to define the underlying mechanisms by which kidney and blood vessels program the development of cardiorenal disease in small babies. We will establish whether a reduction in the number of functioning units (nephrons) in the kidney, alterations in key genes involved in kidney function and changes in blood vessel reactivity are associated with developing hypertension in adulthood. In addition, a critical question that we aim to address is how female pups that are born small, and who develop a nephron deficit and vascular dysfunction as adults, become pregnant and have altered renal and vascular function.  Furthermore, we will manipulate the renin-angiotensin system (RAS), important in determining kidney function, to define its role in hypertension in this model. We propose that a common lifestyle insult, such as modest elevation in dietary salt, will evoke exaggerated responses in adult offspring who were born small.  

Progress Report - These studies will identify the mechanisms by which the kidney, vasculature and RAS contribute  to the programming of adult diseases. Defining the underlying mechanisms responsible may  provide insight into what early life interventions might lessen these adverse consequences for  longer-term health. Identification of critical periods after birth which influence adult health, rather than periods of sensitivity during pregnancy, would offer a greater likelihood that practical public health interventions may be developed in this emerging field.

Significant goals have been achieved to date in the three study aims.  For study 1, I am in the process of tinal tissue analysis and currently drafting a manuscript.  Study 2 and 3 are ongoing with current animal experiential work.  Study 2 will be completed in mid 2008 whilst study 3, a long term experiment, will be finished towards the end of 2008.  He has been fortunate to present his work at many Conferences which has been very beneficial for his understanding of the fields and has made outstanding progress.
Dr Shaundeep Sen supervised by Dr Stephen McDonald, Dr Toby Coates and Dr John Beltrame (Medical)
University of Adelaide and Queen Elizabeth Hospital  SA

Investigation of classical and novel risk factors for cardiovascular disease and function in kidney disease

Kidney disease continues to increase in Australia, and death rates for those with end stage kidney disease remain 10-30 times the general population.  The majority of disease and death in these individuals is related to marked cardiovascular risk increase, and this has not improved in recent years, despite advances in other aspects of care.  It is increasingly apparent that treatments that work to reduce these risks in the general population are not as effective in those with kidney failure.  Why this is so is not well understood, but appears related to a number of factors unique to kidney failure.  Through the generosity of a KHA postgraduate research scholarship, our research will investigate one aspect of this – the function of the lining of blood vessels – which appears to both have important regulatory effects on cardiovascular function, as well as being very susceptible to changes caused by kidney failure.

We will be investigating people with kidney failure who require dialysis or have kidney transplants.  The effect of various treatments including dialysis, transplantation and exercise will be specifically investigated.  We will examine both large and small blood vessels in different locations in the body using ultrasound and pressure measurements.  Blood tests will be taken for various chemical levels, and specifically endothelial progenitors cells which are known to be associated with blood vessel health.  These cells will be examined by various laboratory means for number and more importantly, function.  The results will give a better picture of how blood vessel disease affects different parts of the body and how kidney failure affects this pattern.  This will open up the possibility for future more directed treatments for those with both cardiovascular and kidney disease.

Progress Report - The first six months of the PhD has involved a literature review, to refine the topic and hypotheses further – see attached university report.  This will provide the basis of a review article on cardiovascular disease and endothelial dysfunction in general in those with ESKD.  A significant amount of time had been put into forming collaborations with other individuals and groups with expertise in the above areas.  
Dr Germaine Wong supervised by Professor Jeremy Chapman, A/Prof Jonathan Craig and Dr Kirsten Howard (Medical)

Centre for Kidney Research - The New Children's Hospital, Westmead  NSW

Cancer and kidney disease: Evaluation of cancer screening in chronic kidney disease, end stage kidney disease and renal transplant population.
Progress Reports:  It has been a fruitful and productive year. I was thrilled to be chosen as one of the finalists for the Kidney Health Australia Clinical Nephrology Award in the Annual Australia and New Zealand Society of Nephrology (ANZSN) meeting this year in Gold Coast. I presented my abstract “Cost-effectiveness of breast cancer screening in the dialysis population”. I was also awarded a travel grant by the ANZSN for the American Society Nephrology (ASN) meeting this coming November to present my work on cancer screening in the chronic kidney disease population. It includes three presentations: “Cancer risk in the pre-dialysis population – poster presentation”, “Cost-effectiveness of colorectal cancer screening in renal transplant recipients – poster presentation” and “Cost-effectiveness of breast cancer screening in the dialysis population – oral communication”. The other meeting, which I attended and presented this year was the Annual Scientific Meeting of the Transplantation Society of Australia and New Zealand in Canberra. The two abstracts presented were “Critical appraisal of cancer screening guidelines in renal transplant recipients – poster presentation” and “Economic Evaluation of colorectal cancer screening in the renal transplant population – poster presentation”.



SEEDING GRANTS

These Seeding Grants are valued up to $15,000.  They are designed to allow investigators to begin a new project and develop it to a point where they are ready to attract a more substantial grant, which has led to the establishment of several large projects.  In 2007 Kidney Health Australia funded eight Seeding Grants – for a total value $119,300.  
Dr Luc Delriviere assisted by Dr Gerald Waneck  (Two year funding 2007/2008 – project late to start due to unavoidable delays)

WA Liver & Kidney (SCGH) Surgical Transplant Service – Sir Charles Gairdner Hospital WA
The preclinical studies of kidney transplant chronic rejection in mice
Human kidney transplants which are not rejected acutely, eventually fail in 5-10 years through a poorly understood process of chronic rejections.  Chronic rejection of different organs (kidney, heart, lunch) show striking similarities, in that all organs show thickening of arterial and/or tubular walls, resulting in constriction of the lumen.  Recent studies in mice found that chronic heart rejection may be caused by a type of immune response which violates the genetic rules of transplantation.  This type of rejection involves natural killer cells which until recently were believed to be involved in the rejection only of allogeneic bone marrow and xenogeneic organ grafts.  We hypothesize that NK cells may also be involved in the chronic rejection of kidney allografts.  The knowledge gained from our preclinical studies in mice should provide important information for prolonging human kidney transplants. 
Dr Andrew Laslett assisted by Professor John Bertram and Ms Adelia Lin
Australian Stem Cell Centre, Monash University  VIC

Examining the renal potential of human embryonic stem cells: survival and integration studies using mouse embryonic kidney culture

Progress Report:  We have generated cells derived from hESC in which putative renal cells can be identified, and can select these cells by fluorescence activated cell sorting (FACS). hESC cultured for 2 weeks in the presence of reduced concentrations of foetal calf serum and mouse embryonic fibroblast feeder layers up regulate renal and mesodermal markers as assessed by real time PCR. Using these conditions, our preliminary studies identified cells positive for CD24 and podocalyxin and negative for the stem cell marker GCTM-2.  Experiments carried as part of this grant have determined that our methodology for isolating renal precursor cells works in 3 different hESC lines.  We are currently awaiting the results of microarrays characterising gene expression on a global scale in this cell population to compare with the parent population these cells were isolated from and to undifferentiated hESC. 

Assays examining the renal potential of human embryonic stem cells in mouse embryonic kidney culture are currently being optimised. Our preliminary results indicate that we can deliver GFP labelled hESC into explanted embryonic mouse kidneys and that these cells can survive for at least two days. Subsequent experiments will comprehensively assess the renal identity of incorporated hESC-derived cells by co-staining with a renal specific combination of antibodies (WT-1 and PAX2).

Excitingly, the preliminary results generated because of this seeding grant have been used as part of an NHMRC application for funding. The NHMRC application entitled “Generation of renal cells from human embryonic stem cells” was successfully awarded competitive grant funding of $270,500 (2008-2010). Thus I am extremely grateful to KHA for both this seed funding and for the PhD scholarship awarded to my PhD student Adelia Lin.  Without this support our continued research in this area would have been highly unlikely.
Publications  Poster: This work was presented as a poster at the International Society for Stem Cell Research (ISSCR) Annual Meeting 2007. Adelia S Lin, George Q Zhou, Martin F Pera & Andrew L Laslett, Characterisation of Renal Precursor Cells from Differentiated Human Embryonic Stem Cells.

Newspaper Article: This work was mentioned in an interview with The Age, June 25 2007

Dr Vicki Levidiotis  (This project was late to start due to unavoidable delays)
Heart Research Institute  NSW
Podocyte derived Heparanase Liberation and its Interrelationship with VEGF in models of Type II Diabetes
Dr Jinhua Li assisted by Professor John Bertram

Dept of Anatomy and Cell Biology, Monash University  VIC

The role of bone marrow-derived endothelial-myofibroblast-transdifferentiation in renal injury and regeneration in the mouse

In this study, we studied the role of bone marrow-derived stem cells in renal disease in the mouse model. Our study demonstrated that bone marrow (BM)-derived adult stem cells can migrate to injured kidney and become kidney endothelial cells. However, bone marrow-derived stem cells also can become kidney myofibroblasts in damaged kidneys. More importantly, our experiments showed that these endothelial cells can transform to myofibroblasts, an important source of scarring. Our study showed that bone marrow-derived stem cells have two opposite roles in renal disease in mouse model: to become beneficial or detrimental. Our study also raises the possibility that when we utilize bone marrow–derived stem cells to repair damaged kidney or to regrow kidney cells, these bone marrow-derived cells have the therapeutical potential for kidney disease. Evidence of two opposing roles of BM-derived adult stem cells in the process of renal scarring generated from this study may be helpful not only for the design of novel therapies to prevent or retard the progression of renal fibrosis, but also for manipulating adult stem cells for the treatment of renal disease.

Dr Steven McTaggart assisted by Dr Christopher Tracey
Mater Medical Research Institute  QLD

Induction of renal allograft tolerance via administration of tolerogenic dendritic cells

Progress Report:  We are grateful to Kidney Health Australia for providing a Seed Grant which we have used to study how to prevent rejection of kidney transplants. Dendritic cells are a key cell in the immune system that are usually responsible for activating the immune response and are one of the key mediators of tissue rejection after a kidney transplant. However, in some cases they can also help the immune system to ignore foreign tissues (called tolerance). In our experiments we aimed to find out if specific treatment of these cells to make them tolerant rather than active, could help protect a kidney transplant from rejection. Unfortunately, in our experiments, dendritic cells weren’t able to prevent or decrease rejection and further studies are needed to gain a better understanding of how these cells work.

Dr Weier Qui assisted by Prof Carol Pollock and Dr Xinming Chen  (Two year funding 2007/2008)
Royal North Shore Hospital – University of Sydney  NSW

The role of toll like receptors in chronic allograft nephropathy
It is well known that diabetic kidney diseases account for a huge expenditure of our health care dollar and early intervention is a useful therapeutic strategy to target this health problem. Our proposed research project is to determine the roles of two oxidative stress proteins (Txnip and SELS) in the early development of diabetic nephropathy in the kidney. Our recent significant findings suggest that Txnip plays a critical role in diabetic complications and targeting this protein and its downstream signalling pathways could be a potential therapeutic strategy for early intervention of diabetic kidney diseases.

Progress Report: Our data demonstrate that oxidative stress protein Txnip significantly increases under in vitro and in vivo diabetic conditions, suggesting Txnip plays a key role in diabetic complications. Furthermore, the up-regulation of Txnip in diabetic conditions is transforming growth factor-beta1 (TGF-beta1) independent (see publications No. 1). It is well known that TGF-beta1 is an important cytokine which plays key roles in both immunomodulation and fibrosis in the kidney and targeting TGF-beta1 has been proven to be lethal in vivo. Hence our finding of up-regulation of Txnip via TGF-beta1 independent pathway suggests Txnip might be a potential therapeutic target in diabetic kidney diseases without interfering TGF-beta1 signalling pathways.

Future research directions and application for renewal of the proposed project
It is clear that oxidative stress protein Txnip plays a key role in diabetic complications. Further research work will determine whether Txnip interacts with another novel oxidative stress protein called SELS in diabetic complications. We have established a recent collaboration with Drs Ken Walder, Deakin Uni and Yuan Gao, CSIRO because they both have extensive experience with SELS (Nature Med 2005; Diabetes 2002 and 2003; FEBS 2004; Cytokine 2006). We believe our further research work is well worth pursing and we have all the expertises to achieve our experimental goals, hence I am writing to apply for renewal of the current proposed project.

Publications derived from this project 
1. Qi W, Chen X, Gilbert RE, Waltham M, Schache M, Kelly DJ and Pollock CA.  High glucose induced thioredoxin interacting protein in renal proximal tubule cells is independent of transforming growth factor-beta1 (2007). American Journal of Pathology. August 3.
2. Qi W, Chen X, Holian J, Kelly DJ and Pollock CA. High glucose induced thioredoxin interacting protein through a kruppel-like factor-6 dependent pathways. In preparation.
Professor Judy Savige assisted by Professor George Jerums (no report received)
Mater Medical Research Institute  QLD

The R229Q mutation in the slit diaphram podocin gene predisposes to proteinuria and progressive renal impairment in diabetic and other nephropathies
Dr Huiling Wu assisted by Dr Eric Chen and A/Professor Steve Chadban  (Two year funding 2007/2008)
Mater Medical Research Institute  QLD

The role of toll like receptors in chronic allograft nephropathy
In this study we hypothesise that activation of innate immunity through TLR4/MyD88 contributes to the development of chronic allograft rejection and aim to determine whether TLR4 is required for the full development of chronic kidney allograft rejection.  We hope to identify new therapeutic targets for inhibiting the innate immune response seen in acute and chronic kidney allograft rejection.

Progress Report – This research work has now been awarded an NHMRC Project Grant (2080 – 2010) to support further studies in this project.
Katherine Hayhurst Cancer Research Award ($15,000 – re-allocated in 2007)
In addition to the usual Seeding Grant round, subsequent to a generous donation from the Executors of the Estate of Katherine Hayhurst, we called for applications for a Seeding Grant.  At the request of the Executors of Katherine’s Estate, this award was targeted specifically to the field of kidney and urinary tract cancer.  Unfortunately, due to unanticipated project problems, this funding was returned for re-allocation in 2007.

Kidney Health Australia appreciates donations and sponsorship of this type, as they increase the funding we can make available to support valued research in this area.  Should you wish to donate funds for a grant or scholarship, supporting research in the area of kidney or urinary tract health, we would like to hear from you.  
Katherine Hayhurst Cancer Research Award for 2007
Dr Joseph Ischia assisted by Professor Arthur Shulkes and Professor Graham Baldwin
Austin Health – University of Melbourne  VIC
The role of gastrin-releasing peptide in renal cell carcinogenesis
Many cancers produce their own growth factors and receptors.  Activation of the receptor by the growth factor further stimulates the tumour's growth and spread throughout the body.  The objective of this project is to determine the potential roles of a growth factor termed Gastrin Releasing Peptide (GRP) in kidney cancers (Renal Cell Carcinoma, RCC). GRP has multiple roles in regulating normal digestive functions, behaviour and energy balance but in addition GRP is an established growth factor in cancers of the lung, colon, pancreas, prostate and breast. Renal cell carcinoma is a problematic cancer in that it is often detected late in the disease when the results of surgical management are poor. There is currently no effective radiotherapy or chemotherapy. However, little is known about its role in tumours of the kidney.  
We and others have provided preliminary evidence that GRP and its receptors are present in normal kidney and in RCC.  However these observational studies have to be confirmed and their functional significance determined. We will determine the expression of GRP and its receptors in RCC, the ability of GRP to stimulate proliferation of RCCs, and the potential of GRP antagonists to modulate the growth of RCCs. The role of GRP in the normal kidney will also be assessed. We will use RCC cell lines in cell culture and as xenografts in mice, and human resected RCC. 

Aims
1: 
To study the expression of Gastrin Releasing Peptide (GRP) and its receptors in renal cell carcinoma (RCC) cell lines and resected human renal cell carcinomas and investigate their prognostic significance

2:
 To determine whether GRP and its antagonists, and GRP-prohormone fragments, stimulate proliferation and modify apoptosis in established renal cell carcinoma cell lines in vitro.

3: 
To test renal cell carcinoma cell lines (determined in Aim 2 above) in xenograft mouse models to investigate the effects of GRP in vivo.

4: 
To investigate the effect of GRP on kidney development and normal renal physiology.

Progress Report:  Many cancers produce their own growth factors and receptors.  Activation of the receptor by the growth factor further stimulates the tumour's growth and spread throughout the body.  The objective of this project is to determine the potential roles of a growth factor termed Gastrin Releasing Peptide (GRP) in kidney cancers (Renal Cell Carcinoma, RCC). GRP has multiple roles in regulating normal digestive functions, behaviour and energy balance but in addition GRP is an established growth factor in certain cancers of the lung, colon, pancreas, prostate and breast. We and others have provided preliminary evidence that GRP and its receptors are present in normal kidney and in RCC. We have demonstrated that GRP and its receptor are present on renal cancer cell lines. We can increase the growth of these cancer cell lines by stimulating them with GRP. We also discovered that there is a variable expression of GRP and its receptor from one human kidney cancer to the next. We now plan to assess the role of GRP in the normal kidney and in mouse models of renal cell cancer.

Significance:  A successful outcome will determine whether a functional GRP autocrine and/or endocrine mitogenic loop is present in renal cell carcinoma. In the longer term, this project will provide the basis for the development of assays for the early diagnosis and monitoring of renal cell carcinoma and the potential for novel treatments such as radiolabeled proGRP/GRP analogues for radiotherapy and proGRP/GRP receptor antagonists or cytotoxic proGRP/GRP analogues for chemotherapy.
SCHOLARSHIPS FOR NURSES PURSUING MASTERS DEGREE
Kidney Health Australia provides grants for Registered Nurses wishing to study for a Masters Degree in Nursing or Public Health.  The aim of the program is to encourage nurses to pursue a career in renal nursing in any of its components - clinical practice, education or research - across the continuum of chronic kidney disease from prevention to early detection to renal replacement.  
Five renal nurses were awarded scholarships valued at $3,000 each, for a maximum of three years – a total of $15,000 for calendar year 2007.
Miss Anne Blong - Master of Nursing - James Cook University  QLD
Ms Angela Henson - Masters of Nursing - QLD University of Technology QLD
Ms Elizabeth Keen - Masters Public Health - University of Wollongong  NSW
Mr Anthony Lucas - Masters of Nursing - University of Newcastle  NSW
Ms Lesley Salem - Masters of Nursing - University of Technology Sydney  NSW


SUMMER VACATION SCHOLARSHIPS

These scholarships valued at $1,200 each, are designed to provide assistance to undergraduates undertaking summer vacation research in the area of kidney and urinary tract.  
Four Summer Vacation scholarships were awarded for 2006/07 for a total value of $4,800.

Ms Sarah Heywood supervised by A/Professor Mary Wlodek

Department of Physiology – University of Melbourne  VIC

Placental programming of kidney branching morphogenesis and development before birth

Miss Liesl Ischia supervised by A/Professor Damien Bolton
Department of Surgery, Austin Health, University of Melbourne  VIC
The presence and prognostic significance of GRP and GRP-receptor in renal cell cancer

Ms Charlotte Yap supervised by A/Professor Mary Wlodek

Department of Physiology – University of Melbourne  VIC

Placental programming of kidney branching morphogenesis and the renal renin-angiotensin system after birth

Ms Jeanette Zhao supervised by A/Professor Mary Wlodek

Department of Physiology – University of Melbourne  VIC

Placental and mammary programming of kidney branching morphogenesis and renal renin-angiotensin system


TARGETED OR STRATEGIC RESEARCH

This year $75,000 was awarded by the Medical and Scientific Advisory Committee to targeted areas deserving support and assisting Kidney Health Australia in its mission to free Australia of kidney disease.

ANZDATA REGISTRY

The internationally acclaimed ANZDATA Registry has been funded substantially by Kidney Health Australia since its formation.  It is one of the major accomplishments of the Australian and New Zealand nephrology community and has contributed importantly to knowledge, planning and best practice in clinical care over many years.  For calendar year 2007, MSAC awarded ANZDATA Registry $65,000 towards its general operating costs.  Learn more at www.anzdata.org.au
COCHRANE RENAL GROUP
The International headquarters of the Cochrane Renal Initiative is at Westmead Hospital and has been awarded $10,000 funding to in recognition of the excellent work that has been done by this group in assisting the interpretation of trials in nephrology.  Learn more at www.cochrane-renal.org/crg_scope.php



THE BOOTLE AWARD PROJECTS

The Bootle Bequest has allowed the funding of four major strategic areas of research since awarded first in January 2003.  All projects groups were required to guarantee the contribution of matching funding for these research projects, which has had the effect of doubling the initial value of the $2 million plus bequest.

BACKGROUND TO THE BOOTLE AWARD

Kidney Health Australia established a major research program grant arising from an initial bequest of over $2 million dollars from the estate of Miss Elizabeth Bootle, dedicated to research in nephrology and urology. The Kidney Health Australia Board decided to allocate the capital and interest of these funds to projects commencing in the near future, rather than to invest the bequest funds for use in the longer term. 

The Medical and Scientific Advisory Committee of Kidney Health Australia recommended to the Board that the Bootle Bequest be used primarily for developing and securing the academic career of Australian scientists or medical graduates in the area of nephrology. It was recommended that this be accomplished by the award of major grants ($200,000/year for 5 years) with the proviso that the recipient institution would match those funds from other sources. The residuum of the bequest was recommended to be used for projects deemed to be in the national nephrology interest. 

The first research project began in 2003, and the second project funded started in 2006, injecting more than $5 million dollars into kidney research that will benefit Australians and populations worldwide at risk from kidney disease.

THE KIDNEY REGENERATION PROGRAM (2003 - 2007)

The first Bootle Award - $1 million over five years with an equivalent amount of matching funds from the parent institutions -was focused on Dr Sharon Ricardo, a member of Professor John Bertram’s team at Monash University in collaboration with Professor Melissa Little at the University of Queensland.

The Kidney Regeneration Program is designed to explore the potential for stem cell based repair of damaged kidney tissue and of the capacity for stem cells to generate new kidney tissue.  A team of investigators from Monash University, University of Queensland and the Royal Melbourne Institute of Technology brings together the expertise necessary to successfully identify, define, isolate and expand renal stem cells to explore the benefits of injecting stem cells into damaged kidneys.

The research work “Towards renal regeneration: Isolation, characterisation, and functional analysis of renal stem cells” hopes that their findings may lead to the possibility of injecting stem cells into damaged areas of the kidney, enabling a self-repair process.  
The recent explosion of data demonstrating the potential of adult stem cells suggests there is the possibility of inducing renal or non-renal adult stem cells to either regrow a kidney or repopulate a resident kidney, adding nephrons to its existing parenchyma.  Equally, the inherent capacity of the kidney to repair itself following ischaemia or toxicity may indicate a resident stem cell population that, if adequately harnessed, may be able to accelerate and maximise repair. 

The long-term goal of this research is to induce renal or non-renal stem cells to either regrow a kidney or repopulate a resident kidney.  Results will also provide valuable insight into the role of adult stem cells from a myeloid origin, as transplant material for replacement of smooth muscle based organs such as blood vessels, bladder and ureter. 

This work if proven successful, could be a most significant and exciting advance in kidney therapy and ultimately lead to a decline in the number of people needing dialysis and transplantation.  Learn more at http://kidney.scgap.org/files.html

Progress Report - The hypothesis behind this program is that we may be able to induce a source of stem cells, either embryonic, resident renal or adult non-renal, to adopt a renal progenitor fate that such cells could then be either delivered to the patient to repair the damaged kidney or be used to generate de novo a replacement organ with this peritoneal cavity.  Hence, whether an adult renal stem cell exists or not, it is hoped that this program of genomic analysis with the kidney will facilitate the development of cellular therapies for the treatment of CKD.  The aim is to provide an alternative that would provide a higher degree of residual renal function that dialysis while keeping intact the additional hormonal / homeostatic functions of the kidney. 
If this can be achieved using a source of cells from the patient themselves, this may represent an alternative superior to transplantation and more readily available to patients.  We would anticipate that such a cellular therapy could also be initiated at an earlier stage of the renal disease process, avoiding the progression of the patient to end stage renal disease before treatment.
AUSTRALIA AT RISK KIDNEY STUDY (2004 - 2006)

This project was awarded Bootle funding of $300,000 (matched by Royal Prince Alfred Hospital). The Australia at Risk Kidney Study is headed by A/Professor Steve Chadban (Royal Prince Alfred Hospital) and Professor Robert Atkins.

Kidney Health Australia's Medical and Scientific Advisory Committee (MSAC) chose the kidney component of  the original AusDiab Survey (the first truly nationwide study of this type in the world) for further support . The 5 year follow-up of the original cohort will assess the ‘natural’ history of any abnormalities found then and assess the rate of occurrence of any new abnormalities developing in the last five years. The original survey was judged to be a major contribution to our knowledge about the incidence of diabetes, hypertension and kidney disease in the Australian community.

The project will clarify the current epidemiology of kidney damage in Australians to provide essential groundwork to enable patients, doctors, researchers and governments worldwide to move closer to our common goal of preventing kidney disease. 
This new extension - the Australia at Risk Kidney Study, will provide epidemiological results of global significance to the kidney world by establishing: 

· The natural progression of kidney damage in the general community 
· Who is most at risk of kidney damage
· How to detect kidney disease early and slow or prevent progression to kidney failure for funding as a special project, considering it essential to support the evidence basis of our preventive work. 

Preliminary findings have been released including the fact that 1% of Australia’s adult population develop new chronic kidney disease (diagnosed by a reduction of GFR) each year and another 1% develop microalbuminuria – a sign of early kidney damage. Further information will importantly contribute to the knowledge of community aspects of chronic kidney disease and assist Kidney health Australia in developing its messages and programs. 
Progress Report:  We are delighted with progress to-date, and particularly with the information we have been able to generate to the advancement of global knowledge of the epidemiology of CKD. We are excited by the prospect adding crucial incidence and natural history data which will be novel in our field and consequently of worldwide interest. Our data to-date has helped underpin much of the current effort to tackle the growing burden of CKD both Nationally and globally, and it is here that the data on natural history is most urgently required. 

The AusDiab II Kidney Study would not have been possible without the funding provided by KHA and Central Sydney Area Health Service (now SSWAHS), and for this we, and those using our data to tackle the problem of CKD, are most grateful. We look forward to progressing our work and communicating with several high-impact publications over the next 2 years. Plans are well underway to take our cohort into a third survey round in 2009-10, with supplementation of the survivors of the original cohort with new survey participants. We hope to keep you posted and involved. I would be delighted to present or discuss our work with you at any stage.

AUSTRALASIAN KIDNEY TRIALS NETWORK (2005 - 2007) 

The third Bootle Award was given to the Australasian Kidney Trials Network (AKTN).  Seed funds of $150,000 were awarded over three years, to assist in setting up the AKTN.  A/Professor Carmel Hawley heads an impressive team, including Principle Investigators Professor Wendy Hoy, Professor David Johnson, Associate Professor David Nicol, Dr Steven McTaggart and Dr Zhiquiang Wang, who continue to develop a network of clinicians, assist with data management and with the design of clinical trials in nephrology. 
AKTN have been successful in recruiting support from the NHMRC for infrastructure support and are actively involved with the conduct of several major trials.  The initiative taken by KHA in establishing the AKTN is proving to be an asset to the kidney sector. Learn more at http://www.uq.edu.au/aktn
Progress Report – The past year has seen a number of successes for the network.  In particular, two trials have been successful initiating meetings (held in conjunction with the Annual SCIENTIFIC Meeting of the ANZSN) and these trials will commence in 2008.  The AKTN has been successful in relation to competitive grants in the past year and continues to apply to all available funding sources.  

Our main aims in the next year are to successfully commence three trials, continue to obtain funding for ongoing trials and to encourage the submission of trial ideas to the network.  As a new initiative we have developed Special Interest Groups in CKD – Haemodialysis, Peritoneal Dialysis and Transplantation to further stimulate new trial protocols.  In addition we are keen to secure interest from both statisticians and nephrologists in relation to training in Clinical Trials with the framework of AKTN.

NOVEL DIABETES RESEARCH (2006 - 2010)

A/Professor Merlin Thomas 

Baker Heart Research Institute - VIC
Explore a novel link between insulin and the complications it causes

The fourth and final Bootle Award - $1 million dollars over 5 years from the Bootle Bequest was awarded to A/Professor Merlin Thomas, and then matched by Baker Heart Research Institute, injecting a total of $2 million dollars in this research area in Australia.

A/Professor Thomas will soon commence clinical trials to explore a novel link between sugar and the complications it causes.  To use an analogy, high blood sugar is like adding petrol to fire.  High blood sugar fuels the creation of destructive modified protein.  This important research will look at ways to contain the fire no matter what is added to it, thus negating the effect of high sugar levels.  A/Professor Thomas is developing a test that medical practitioners will be able to use on people with diabetes to see how much of the modified protein is in their system.  Doctors will then be able to easily and quickly ascertain the level or risk of kidney damage in their patients and could also use this test on patients who are at risk of contracting diabetes to ensure that their organs do not start to deteriorate as a result of the disease. 

The growing epidemic of diabetes already affects over one million Australians and twice that number again is at risk of developing diabetes in the next five to ten years.  For the millions of people with diabetes who struggle to try to control their sugars every day, an understanding of this pathway will provide an important advance to their care.

Millions of Australians are living with diabetes, the lead cause of kidney failure. Despite the clear and present danger of diabetes, the role of high sugars in causing kidney failure blindness and heart disease is poorly understood.  Diabetes has been identified as triggering 30% of kidney disease.  The results of this research will provide the foundation for early detection and prevention of kidney disease from which one in three Australians is at risk.  The overall cost of kidney disease in the community is substantial with the disease being the seventh most common cause of death in Australia.  The contribution of kidney failure to mortality in Australia has been seriously underestimated with a conservative estimate indicating that kidney failure causes or contributes to at least 9.5% of all deaths in Australia. 
Progress Report:  –Diabetic nephropathy is the single most common cause of renal failure in the Western world and the fastest growing cause of renal disease in Australia. Over the past 10 years the incidence of diabetes in ESRD programs has more than doubled. This has occurred despite the presence of clear guidelines for the

management of renal disease and established methods to slow its progression. Thus, there remains an

urgent need for new targets and new interventions to stem the inexorable tide of diabetic renal disease.

Although a number of haemodynamic and metabolic factors operate in diabetes, one pivotal pathway

appears to be the formation and accumulation of AGEs.

The proposed research focuses on the role of AGEs in diabetic nephropathy. This research extends our

strong preliminary work examining the role of AGEs in the pathogenesis of diabetic nephropathy and

explore the potential utility of interventions designed to prevent the accumulation of tissue AGEs in diabetes

and renal disease. For the millions of Australians who struggle to try to control their glucose levels every

day, an understanding of this pathway and how it is linked to diabetic complications will provide an important

adjunct to their care. In addition, this data will also be important for other diseases processed in which AGEs

have a putative role, including atherogenesis and dementia.

This research plan provides a bench to bedside stratagem; ranging from biochemistry, through preclinical

testing, culminating in a state-of-the-art FDA approved clinical trials. All of this work essentially conducted at

a single site in the same AMREP precinct, which has the appropriate infrastructure and intellectual expertise

to complete the proposed body of research expediently at the highest international standard. It is hoped to use this award to translate biochemical data directly to large prospective clinical studies and the use of unique models and innovative techniques to establish the link between AGEs and diabetic renal disease.
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