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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.


Medical Director’s Overview

Kidney disease continues to be the forgotten child of Australia’s health care system with still little or no emphasis by the State or Commonwealth Governments on ways to reduce the burden of Chronic Kidney Disease (CKD) on families and the community. The positive steps forward in gaining better recognition and support that I outlined in last years annual report have continued but in reality we still have a long way to go before we can realistically say the burden of disease is on the way down or that appropriate support is being delivered to patients and their families This contrasts with most other chronic conditions including heart disease, stroke, asthma, most forms of cancer and accidents – each of these areas has been declared to be a priority in health, programs established and funded addressing the problem  – and a reduction in the burden of disease has followed. Not so for the kidney sector!

It is informative to compare CKD with breast cancer in this regard. The wonderful support structures that are now in place to help those newly diagnosed with breast cancer adjust to the fact and navigate the health care system are outstanding. This additional support (to the already full medical and nursing clinical service) now means that there is a full time nurse performing this task in every country region in my own state (South Australia) – whereas there is zero support of this kind in city or country for those with kidney disease or kidney failure. Kidney failure has a worse survival than breast cancer and arguably impacts on the family to an equal or greater degree. 

The prevalence of kidney failure (as indicated by the number sustained on dialysis or transplantation) continues to increase although the latest available figures show the annual rate of growth may be decreasing to about 4%. Information from Australian general practice this year indicates that 10% of all adults attending a general practitioner for any reason are considered to have CKD and 5% had CKD stage 3 or worse (indicating moderate or severe reduction in kidney function). Of those known to have CKD stage 3 or worse, 76% were taking “kidney protection” medication – a heartening figure.  These figures and many more are being published in the middle of 2009 by the Australian Institute of Health and Welfare in their second report on ‘An Overview of Chronic Kidney Disease in Australia, 2008” an authoritative publication that will be influential with government and stakeholders.

During 2009 Kidney Health Australia (in association with the ANZ Society of Nephrology) is organizing another Summit on CKD with aim of establishing what Australia is doing in reducing the burden of CKD and how we might do things better with a particular emphasis on more engagement with government .  With the special emphasis the current Commonwealth Government is placing on chronic disease –its prevention and management – we have a great opportunity to insert CKD into its rightful place in the health scheme.
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-two applications were received by Kidney Health Australia for funding support in the calendar year 2009.  Our Medical and Scientific Advisory Committee awarded twenty-five separate grants and scholarships focussed on kidney related research projects conducted in University departments, medical research institutes and hospitals throughout Australia.  
This funding again included important funding to encourage nurses to pursue a career in renal nursing by completing a Masters Degree, in any of its components - clinical practice, education or research - across the continuum of chronic kidney disease.  
The nationally competitive Career Development Award continues in partnership with the ANZSN and the NHMRC (valued at $500,000 over 5 years).  
Support to investigator driven research totalled $359,187, plus an additional $107,625 funding was given for strategic targeted research.  The Kidney Health Australia Bootle Research Fund awarded funding to one research project in 2008 valued at $200,000.

Our total research expenditure from Board allocated funds including the Bootle Award for calendar year 2009 is $666,812.
The continued commitment to supporting research is evident from these figures and we anticipate the total dollars available for research from Kidney Health Australia to increase in the next few years.  In 2009 advertisements will call for a similar pattern of awards to be funded in 2010.
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 partnership to fund a Career Development Award (approx $500,000 over five years) in the area of nephrology.  All applications were assessed by NHMRC external referees.
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

Progress Report:  My research is focussed on the study of kidney inflammation, which is an important contributor to the development and progression of kidney disease. 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 the 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 2008, we completed studies showing that two candidate molecules (MKK3 and c-fms) promote renal injury during the development of type 2 (non-insulin-dependent) diabetes. Treatment of early diabetic kidney injury with an antibody blocking c-fms was able to inhibit the progression of disease in mice, demonstrating that a therapy which targets inflammation can be effective for suppressing diabetic nephropathy. 



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 2008 are valued at $28,000 for scientists and $33,000 for medical graduates, per annum.  These scholarships that are tax free to the holder are an investment in the future of Australian medicine.

In 2009, four new Biomedical Scholarships were awarded, and seven were awarded continued funding.  Funding allocated was valued at $293,667.  
We actively encourage students receiving KHA funding, to apply for NHMRC scholarships each year, to make the most of our research dollar.  
Sponsored Scholarships:  Kidney Health Australia encourages 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 for 2009
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 and 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:  Despite improvement in earlier detection and treatment, prostate cancer still remains a major disease and a leading cause of death in most Western countries. CD151, a member of the tetraspanin superfamily is involved in cell signalling, cell motility, cell adhesion, and tumour metastasis by acting as a molecular facilitator recruiting groups of specific cell-surface proteins and thus stabilizing functional signalling complexes. CD151 was identified to be the first tetraspanin member to be linked as a promoter of metastasis. Previous studies from our lab have found that CD151 expression correlates with prognosis of prostate cancer better than traditional histological grading alone and negatively correlates with the survival rate of prostate cancer patients. I have performed in vitro invasion and motility assays of a total of 116 compounds on prostate cancer cell lines, LNCaP, PC-3, LNCap overexpressing CD151 and CD151 knock-down PC-3 cells and based on these findings selected groups of compounds for testingin an in vivo mouse model of prostate cancer. Effects of selected compounds found to decrease CD151-dependent cell motility were used as a basis for determination of more specific compounds, which have now been purchased for further testing. From the date I have gathered so far, CD151 has a potential as a prognostic marker and compounds selectively bound to CD151 may lead to new treatments for prostate cancer progression.
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 – We have spent the last 18 months looking at how the blood vessels of people with poorly functioning kidneys behave, and why this leads to an increased risk of heart and vessel disease compared to normal people. Specifically, we have been developing ways of identifying and growing in the lab the cells that are thought to be crucial in blood vessel repair. We will then expose these cells to various toxins from the blood of people with kidney failure to see how they react. 
These results are being compared to markers of disease in the kidney failure patients. We expect to see a significant relationship between the two findings, which should be dependent on the type of kidney failure present, and what sort of treatment they are receiving. We hope this will lead to clues about what factors kidney failure patients have that make them more susceptible to heart disease, and ways to treat them.

Further funding has also been obtained from Kidney Health Australia and the IMVS, as well as collaborations set up with the IMVS, RAH and FMC to help with patient recruitment, and development of techniques.

Mr Michael Krezal supervised by Dr Linda Rezmann  (Science)

Faculty of Medicine, Dentistry & Health Sciences, University of Melbourne  VIC

A new pathway for the treatment of diabetes
Our data suggests that during the development of diabetes, down regulation or loss of ATIP1 expression contributes to the excessive effects of growth factors on the renal glomeruli, which collectively are an important component of the long term damage induced by this disease.  ATIP1 therefore offers a new approach to the understanding of the mechanisms inducing vascular damage associated with diabetes as well as increasing the understanding of the mechanism of loss of regulation of growth factors in these conditions.

Progress Report - Growth factors are naturally occurring proteins that make cells divide.  In diabetes the hormone angiotensin II (Ang II) overstimulates growth factors and this causes damage to the kidney.  

Our group, with the Cochin Institute in Paris, have identified a new protein called ATIP1 that stops growth factors from stimulating cells.  We have evidence from animal models of diabetes suggesting there is an increase in ATIP1 early in the development of diabetes in response to an increase in growth factor production.  With time however, the ATIP1 system fails and ATIP1 expression is lost making the kidneys particularly susceptible to the damaging effects of growth factors.

ATIP1 is a member of a family of five ATIP proteins, however, only the structure of one of these proteins is known in the rat.  As a first step we have set out to identify the structure of the four other ATIP proteins and so far we have successfully identified rat ATIP3, the most common ATIP protein in the kidney, and have begun working on ATIP4.

Once these are identified we can then identify whether kidney damage also induces changes in ATIP 3 and 4.  As part of this work we have examined the effect of two diabetic risk factors, age and high blood pressure, on ATIP expression in the kidney and we find that ATIP is lost in older rats with high blood pressure but not in normal or younger animals.  By contrast, treating the animals with drugs that block the action of Ang II increased the amount of ATIP present consistent with its anti-growth role seen previously in pancreas and prostate tissues.  

These studies further our understanding of the role of ATIP1 in kidney cell growth.  In addition, they suggest that changes in ATIP expression correlate with kidney damage and protection.

Dr Lena Succar supervised by Dr Gopala Rangan and Professor David Harris  (Science)
Centre for Transplant and Renal Research, Westmead Millennium Institute, University of Sydney  NSW

A new therapeutic approach for the treatment of crescentic glomerulonephritis
The purpose of this research project is to develop a new therapeutic strategy to prevent kidney failure in patients with crescentic glomerulonephritis.  CGN is a disease which effects special cells in the filtering unit of the kidney (the glomerulus) and aggressively progresses to kidney failure.  Kidney failure requiring dialysis and transplantation occurs in nearly half of affected persons.  Present treatment options to prevent CGN from progressing to kidney failure are inadequate as they are associated with considerable toxic side effects and mortality, particularly in the elderly.  Therefore the discovery of drugs with less toxic side effects and that address the fundamental pathobiology of CGN are urgently needed.
Progress Report – The purpose of this research project is to develop a new therapeutic strategy to prevent kidney failure in patients with crescentic glomerulonephritis (CGN). CGN is a disease which affects special cells called podocytes in the filtering unit of the kidney (the glomerulus) and aggressively progresses to kidney failure. Kidney failure requiring dialysis and transplantation occurs in nearly half of affected persons. Present treatment options to prevent CGN from progressing to kidney failure are inadequate as they are associated with considerable toxic side effects and mortality, particularly in the elderly. Therefore the discovery of drugs with less toxic side effects and that address the fundamental pathobiology of CGN are urgently needed.

The aim of this project was to investigate the role of the mammalian target of rapamycin (mTOR) signalling pathway in mediating glomerular injury in CGN. This year, a rat model of CGN was successfully optimised and the localisation of a key protein activated by the mTOR signalling pathway called phosphor-S6 ribosomal protein was achieved. The findings from this year’s work include: inhibition of mTOR with sirolimus reduced phosphor-S6 ribosomal protein in rats with CGN, reduced glomerular injury, inflammation and the proliferation of intrinsic glomerular cells; markedly findings have lead to positive results promoting further research into the use of mTOR inhibitors as a therapeutic option for the treatment of CGN. The results obtained from this year’s study have been submitted for publication in the European journal “Nephrology Dialysis and transplantation”. So far the findings from this year’s work are promising and advocate interesting new questions to be investigated over the remaining duration of my PhD.
The next stage of my project is to characterise the development of podocyte-bridge formation over time in the CGN model recently optimised using electron microscopy and to investigate whether the mTOR signalling pathway plays a part in the formation of these podocyte-bridges. As the mTOR signalling pathway plays importance in various disease processes including cancer and immune related disorders, this project has broad implication in medical research.
Dr Chetana Naresh supervised by A/Professor Steve Chadban and A/Professor Jonathan Craig
Royal Prince Alfred Hospital/University of Sydney, NSW

Diagnostic accuracy and predictive ability of rapid urine test for detection of proteinuria and albuminuria
Leakage of albumin (albuminuria) and protein (proteinuria) in the urine is a marker of kidney disease.  Detection of proteinuria in patients with CKD allows a physician to intervene appropriately and improve outcomes.  Studies have shown that the degree of improvement in proteinuria in response to therapy is a good guide to long-term cardiovascular and renal outcomes including prevent ion of end-stage kidney disease.

Currently the test used to quantify proteinuria involves collection of urine over a 24-hour period to estimate the amount of albumin and protein.  This test is costly, cumbersome and compliance with the testing is poor.  There are simple and quicker tests available that check for proteinuria and albuminuria on a ‘spot’ sample of urine.  

The AusDiab study found an incidence of up to 6.6% of proteinuria in the general population, which equates to about 1.38 million Australians who can benefit from a ‘simplified testing process’.  This is an important issue which needs to be addressed clearly, given the increasing burden of CKD in our society.

Progress Report - Proteinuria is a hallmark of kidney disease. It is important to be able to accurately and reliably quantify proteinuria such that adequate intervention and treatment can be instituted and progress monitored.  Spot urine tests to quantify albuminuria and proteinuria are simple and quick vs. the cumbersome 24 hr urine collection which is the gold standard.
A multicentric cross-sectional study of spot urine tests vs. 24 hour urine collections is being conducted to ascertain the diagnostic accuracy of spot tests in quantifying proteinuria in patients with and without renal transplants.  160 patients have participated in this study, and recruitment is ongoing. 

Protein excretion varies during a 24 hour period. As a result, there may be marked variations in spot urine protein levels. To ascertain the best time to collect a spot sample which will reliably correlate closest to a 24 hr protein level, a sub study is well underway with 50 patients recruited. Multiple spot collections over a 24 hour period are performed simultaneously with a 24 hr urine collection and results will be analysed.
A metanalysis of studies on diagnostic accuracy of spot tests vs. 24 hr collections is also well underway, with results being analysed currently. This paper will highlight the various aspects of the evidence available to date.

Dr Niroj Obeyesekere supervised by Dr David Nikolic-Paterson  (Science)
Department of Nephrology, Monash Medical Centre  VIC
Mechanisms of kidney inflammation
Patients who progress to end-stage renal failure require treatment by life-long dialysis or kidney transplantation.  Inflammation of the kidney with infiltration by white blood cells termed macrophages is a common feature in all progressive forms of kidney disease.  However, current anti-inflammatory therapy is limited to non-specific immunosuppressive drugs which have substantial, dose-limiting side effects.  The aim of this project is to investigate whether a newly identified mechanism of activating the macrophage pro-inflammatory response termed TAKI signalling) plays an important role in experimental models of renal inflammation.  This will be determined using a powerful genetic approach in mouse models of kidney disease.  If successful, these studies will determine whether targeting TAKI signalling is a suitable target for the development of new, specific immunosuppressive drugs.

Progress Report – With the need to detect TAK1 in various cell types, I have gained competency in culture of various cell lines including primary cell cultures of bone marrow-derived macrophages, peritoneal macrophages and also the cultivation of macrophages cell lines (P388D1, U937 and RAW).
I am also testing direct transfection of macrophages with the TAT-CRE expressing plasmid as a means to deleted TAK1 in cells. To overcome the inherent resistance of macrophages to plasmid-based transfection, I have used the method of nucleofection. Preliminary studies using a GFP-expressing plasmid showed approximately 40 to 50% transfection based upon flow cytometry analysis. I am now trying different amounts of TAT-CRE plasmid in nucleofection in bone marrow-derived macrophages from TAK1 floxed mice. If successful, we can go ahead and determine some primary questions relating to downstream pathways involved in TAK1 signalling.
I have also learned the techniques of ELISA and Greiss assay to determine TNF-a levels and nitric oxide levels. I have presented twice at our weekly laboratory meetings in terms of project outline and a project update. I am currently in the process of writing a review of TAK1.

ROCHE BIOMEDICAL SCHOLAR
Roche Products Pty Ltd is now generously supporting one Kidney Health Australia Biomedical Scholarship annually, targeted at a clinically trained individuals (doctor, nurse or pharmacist) undertaking full time research related to CKD.  Funding biomedical scholarships is a most valued and meaningful way to ultimately promote better health outcomes in the kidney community.  
The Roche awardee selected is again:
Dr Peng Wang supervised by Professor Steve Chadban and Dr Huiling Wu  (Medical)
Department of Renal Medicine – Central Clinical School, University of Sydney  NSW

Targeting innate immunity to prevent chronic dysfunction of the transplanted kidney
End-stage kidney disease is a growing public health problem that is best managed by transplantation.  The major barrier to long-term success following kidney transplantation, and consequently the premier issue in transplant research today is chronic allograft dysfunction (CAD).  CAD has been used to describe the combined effect of calcineurin inhibitor nephrotoxicity chronic immunological rejection, scarring and fibrosis initiated by early post-transplant episodes of ischaemia-reperfusion injury (IFIF) and acute rejection (AR) and a host of non-specific factors including hypertension and proteinuria.  Hence the pathogenesis of early post transplant events, IRI and AR, and the related late post-transplant event, chronic immunological rejection, are the focus of this research.

Kidney transplantation is the optimal treatment for patients suffering from end-stage kidney disease.  Chronic transplant dysfunction is the major barrier to long-term health after transplantation, and is the subject of this application.  Our studies suggest a signalling system activates immunity and leads to chronic transplant dysfunction.  We aim to block this signalling system in mouse models to identify clinically applicable treatments to prevent kidney transplant failure.
Progress Report  - Chronic kidney disease (CKD) is a major and increasingly recognised public health problem in Australia, as it is globally. The two key outcomes of CKD are progression to end-stage kidney disease (ESKD), requiring dialysis or transplantation, and premature cardiovascular death. Glomerulonephritis (GN) is an important cause of CKD and one of the leading causes of progression to ESKD. Most forms of GN are immune-mediated, however during late stage disease the mechanisms causing progressive kidney failure are common to most forms of progressive CKD.   

Emerging evidence suggests that innate immunity is important in the pathogenesis of chronic kidney diseases and may provide a link between non-immune and immune events leading to progressive kidney damage. Toll like receptors are components of innate immune system. Our preliminary data suggest that toll like receptors are activated in a mouse model of GN – adriamycin induced nephropathy, a chemically initiated model of the human disease focal and segmental GN. To investigate the role of innate immune receptors (Toll like receptors) in adriamycin nephropathy, we have performed experiments using toll like receptor deficient mice. We are currently analysing the results. Further studies will focus on mechanisms downstream of the TLRs in this model.

A Biomedical Scholarship was awarded to Dr Jessica Greenall, but she was later awarded NHMRC funding which she accepted.  The next ranked relevant applicant was awarded this funding.
Newly awarded PhD scholars

Dr Siddharth Rajakumar supervised by Dr Karen Dwyer and A/Professor Peter Cowan  (Medical)
Department of Medicine – St Vincent’s Health, Immunology Research Centre, University of Melbourne  VIC

CD39 Protects in Renal Ischaemia Reperfusion Injury

The interruption of blood flow causes organ damage. Restoration of blood flow is essential but causes further injury – ‘ischaemia reperfusion injury’ (IRI). Conditions such as heart attack, stroke, kidney failure and organ transplants involve IRI. CD39 is a molecule that has been shown to protect organs from IRI. This research will explore the mechanisms behind this protective effect in a mouse kidney model to aid the development of therapeutic agents to minimise the impact of IRI.

Dr Thian Kui Tan supervised by Professor David Harris  (Science)
Centre for Transplant and Renal Research – Westmead Millennium Institute, University of Sydney  NSW
The elucidation of mechanisms underlying the formation of kidney scar tissue and potential targets for treatment

Kidney fibrosis is the pathological scarring of the kidney leading to kidney failure. The mechanism underlying the formation of kidney fibrosis is unclear, however macrophages are an immune cell which have been shown to play an important roles in kidney fibrosis. The aim of this project is to investigate the role of macrophages in kidney fibrosis. Knowing the exact mechanism underlying the contribution of macrophages to kidney fibrosis could potentially lead to new treatments.

Dr Abu Abraham supervised by Dr David Nikolic-Paterson and Dr William Mulley  (Medical)
Medicine and Nephrology – Monash Medical Centre, Prince Henry’s Institute of Medical Research  VIC
Inflammation in kidney disease and renal transplant rejection
Macrophages are a subset of white blood cells which play an important role in kidney injury in glomerulonephritis and kidney transplants. Long term depletion of macrophages is not desirable. It is then important to try and identify mediators by which these cells cause injury. Metalloproteinase 12 (MMP-12) is an important mediator of injury and potentially modifiable target. This study aims to identify the role of MMP-12 in glomerulonephritis, fibrosis and renal transplants.


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 2009 Kidney Health Australia is funding three Seeding Grants - total value $43,520.
Continuing PhD scholars for 2009

Dr Amanda Boyce assisted by Professor Margaret Morris, Professor Eugenie Lumbers, Dr Hui Chen and Dr Karen Gibson
University of NSW, NSW

Interactions between maternal obesity and postnatal diet: programming of glomerular injury and the role of the newly characterised (pro) renin receptor

Obesity is a risk factor for end-stage kidney disease. The rennin-angiotensin system (RAS) has been implicated in the renal damage that occurs in people with diabetes and high blood pressure, but in early life it is critical for normal kidney development. Some of the adverse effects of the RAS on the kidney are mediated through the newly discovered (pro) rennin receptor, which binds rennin, a key component of the RAS, and its precursor molecule prorenin. Our aim is to find out if offspring of obese mothers are more likely to develop renal disease in later life, and if the RAS, and in particular protein/rennin acting through their receptor in the kidney, are involved in this programming. We are also investigating the interaction between intrauterine exposure to maternal obesity and postnatal diet. Our studies so far have found that young offspring of obese mothers have suppressed levels of angiotensinogen (a component of the RAS) in their kidneys, which could indicate that their kidney development has been affected. We have also found that over nourishment during the early suckling period increases levels of both prorenin and the (pro) rennin receptor in the kidney. These findings will be presented to the 54th meeting of the Society for Gynecologic Investigation in March, 2009.

Progress Report - Obesity is a risk factor for end-stage kidney disease. The renin-angiotensin system (RAS) has been implicated in the renal damage that occurs in people with diabetes and high blood pressure, but in early life it is critical for normal kidney development. Some of the adverse effects of the RAS on the kidney are mediated through the newly discovered (pro)renin receptor, which binds renin, a key component of the RAS, and its precursor molecule prorenin. Our aim is to find out if offspring of obese mothers are more likely to develop renal disease in later life, and if the RAS, and in particular prorenin/renin acting through their receptor in the kidney, are involved in this programming. We are also investigating the interaction between intrauterine exposure to maternal obesity and postnatal diet. Our studies so far have found that young offspring of obese mothers have suppressed levels of angiotensinogen (a component of the RAS) in their kidneys, which could indicate that their kidney development has been affected. We have also found that over nourishment during the early suckling period increases levels of both prorenin and the (pro)renin receptor in the kidney. These findings will be presented to the 54th meeting of the Society for Gynecologic Investigation in March 2009.

Newly awarded PhD scholars

Dr Xin-Ming Chen
Department of Renal Medicine - Kolling Institute of Medical Research, University of Sydney,  NSW

The Krupple-like transcription factor 4 regulates endothelial activation in diabetic nephropathy

Diabetic nephropathy is a leading cause of end-stage renal failure, representing a significant burden on the health system. Diabetic nephropathy is one of the major microvascular-associated complications in diabetes. To date, clearly tubular and endothelial pathology are integral to the development of diabetic nephropathy. Endothelial dysfunction has been implicated in the genesis of diverse diabetic complications including diabetic nephropathy. We hypothese that KLF4 differentially regulates the promoter activity of pro- and anti-inflammatory genes, decreases inflammatory cell adhesion and exerts its anti-inflammatory function in vascular damage and glomeruloscerlosis under diabetic conditions. In this project, we will examine the roles of KLF4 in endothelial adhesion, production of chemokines and cytokines, NFkB activity and the promoter activity of pro- and anti-inflammatory genes in endothelial cell exposural to high glucose or TGFß1 using KLF4 over-expression plasmid strategy and siRNA mediated gene silence technique. The obtained data will potential to support an application for NHMRC project in near future.
Dr Kym Rae assisted by Professor Eugenie Lumbers and Roger Smith

Department of Rural Health – Rural Clinical School, University of Newcastle  NSW
Stress during Pregnancy and the Developmental Origins of Renal Disease in Aboriginal Australians

This project hypothesises that increased exposure to stressors that include maternal renal disease, chronic infections, cigarette smoking, sociological stress through racial discrimination and the stress of major life events, activates the hypothalamic-pituitary-adrenal axis (HPA) increasing cortisol and increasing placental production of corticotrophin releasing hormone. This pathophysiological stress response leads to preterm birth of small babies. In addition, preterm birth, intrauterine growth retardation as well as high fetal cortisol levels consequent upon maternal stress and impaired maternal renal function, impair fetal renal development. This project seeks to test the hypothesis that there is a link between stress during pregnancy in Aboriginal women and (1) preterm birth, (2) the birth of a small baby and (3) early signs of renal impairment in the newborn. The key factor linking stress to these 3 adverse pregnancy outcomes is maternal cortisol, which can be shown to affect gestation length, limit fetal growth and affect renal development. The research team have been working with Aboriginal community and Aboriginal health service providers to ensure that his project has the full support of the local communities in Tamworth, Moree and Newcastle.



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.  
Six renal nurses were awarded scholarships valued at $3,000 each, for a maximum of three years – a total of $18,000 of funding to support renal nursing for calendar year 2009.
Mrs Jennifer Best - Master of Nursing - James Cook University  QLD (continued funding)
Mrs Michelle Glazel - Master of Nursing - James Cook University  QLD
Ms Su Yin Ooi - Master of Nursing – University of South Australia  SA
Mr Brenton Shanahan – Master of Nursing – Griffith University  QLD
Ms Monica Schoch – Master of Nursing – Monash University  VIC

Mr Peter Sinclair – Master of Nursing – University of Newcastle  NSW


SUMMER VACATION SCHOLARSHIPS

These scholarships are now valued at $2,000 each, and are designed to provide assistance to undergraduates undertaking summer vacation research in the area of kidney and urinary tract.  Two vacation research project were awarded funding at a total cost of $4.000.
Ms Lavina Tay supervised by Dr Kimberley Strong
School of Pathology & Laboratory Medicine, University of Western Australia  WA 

Urinary excretion of albumin-derived peptides in patients with acute kidney injury.

Mr Christopher Wong – supervised by Prof Prashanthan Sanders

Dept of Cardiology - Cardiovascular Research Centre , Royal Adelaide Hospital  SA

Electrophysiological remodelling of the atria due to renovascular hypertension.



TARGETED OR STRATEGIC RESEARCH

This year $85,000 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 2009, MSAC awarded ANZDATA Registry $75,000 towards its general operating costs.  Learn more at www.anzdata.org.au
COCHRANE RENAL GROUP
The International headquarters of the Cochrane Renal Initiative at Westmead Hospital has been awarded $10,000 funding in recognition of the excellent work that has been done by this group in assisting the interpretation of trials in nephrology.  
This will be the last year of funding for this group.  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 (up to $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.  One project remains funded by this bequest.
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. 

Diabetes is the single most common cause of kidney disease in the Australia. Over the past 10 years the incidence of diabetes in dialysis and transplant programs has more than doubled. This has occurred despite the presence of clear guidelines for the management of kidney 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 kidney disease. Although a number of factors operate in diabetes, one pivotal pathway appears to be the formation and accumulation of advanced glycation end products (AGEs). AGEs are formed when sugars bind to protein, making it sticky, sweet and brown. In food like chocolate and caramel, this reaction is appetizing. But when sugar accumulates in diabetes, this same process contributes to blindness, heart disease and kidney failure. This reaction leads to changes in the shape and function of AGE-modified proteins, which gradually build up in tissues, making them in turn more stiff; literally ‘hardening’ the arteries’. AGEs also activate specific receptors in the body to trigger inflammation and injury. Our work specifically examines the damage caused by AGEs and ways of measuring their impact and accumulation. In addition, with the support of KHA we are developing new methods to reduce the damaging effects of AGEs on the kidney, and testing them in both experimental systems and for the first time in clinical trials.

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: 
Diabetes is the single most common cause of kidney disease in the Australia. Over the past 10 years the incidence of diabetes in dialysis and transplant programs has more than doubled. This has occurred despite the presence of clear guidelines for the management of kidney 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 kidney disease. Although a number of factors operate in diabetes, one pivotal pathway appears to be the formation and accumulation of advanced glycation end products (AGEs). AGEs are formed when sugars bind to protein, making it sticky, sweet and brown. In food like chocolate and caramel, this reaction is appetizing. But when sugar accumulates in diabetes, this same process contributes to blindness, heart disease and kidney failure. This reaction leads to changes in the shape and function of AGE-modified proteins, which gradually build up in tissues, making them in turn more stiff; literally ‘hardening’ the arteries’. AGEs also activate specific receptors in the body to trigger inflammation and injury. Our work specifically examines the damage caused by AGEs and ways of measuring their impact and accumulation. In addition, with the support of KHA we are developing new methods to reduce the damaging effects of AGEs on the kidney, and testing them in both experimental systems and for the first time in clinical trials.

The stated aims of our KHA-Bootle-funded research were to:
1. 
To demonstrate the molecular and cellular effects of AGEs and their receptors on the development and progression of diabetic nephropathy using novel and established animal models of kidney disease.

2. 
To identify and characterize the nature of circulating AGEs and their receptors in diabetes and kidney disease, and examine their utility as novel biomarkers of clinical risk in patients with diabetes.

3. 
To explore the interaction of AGEs and their receptors with other pathogenic pathways implicated in progressive nephropathy including oxidative stress, dyslipidaemia and the renin angiotensin system.

4. 
To examine the utility of interventions which reduce the accumulation of AGEs in the prevention and treatment of vascular complications and examine their use in combination with established therapies.

5. 
To examine the renal effects of the AGE cross-link breaker alagebrium chloride in patients with type 1 diabetes and microalbuminuria
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