Cystinosis Research Foundation

Lay Abstract Template for Awardees

Spring 2012 Grants
Please complete this lay-oriented grant abstract form which will be published on the CRF web site and in the CRF Star Facts with announcement of your award.  Please do not exceed 350 words total.  Please submit this form to us as a Word file. 

_____________________________________________________________________________

Principal Investigator (s): Robert L. Chevalier, M.D.


Project Title: Oxidant injury in proximal tubular loss in cystinosis

Objective/Rationale: Please write a lay-oriented statement of the scientific rationale for this project.  Approximately 75-85 words.
Most children with cystinosis develop kidney failure by the second decade of life. In cystinotic children undergoing kidney transplantation, almost all nephrons (the functional units of the kidney) have undergone destruction of the connection between the filtering unit and the tubule. There is increasing evidence that this damage results from cellular oxidant injury due to cystine accumulation. Inhibition of this process, particularly early in the course of cystinosis, may slow or prevent progressive kidney damage. 

Project Description: Please write a brief, lay-oriented description of how you will carry out the project.  Approximately 125-130 words.
Using a newly developed mouse model of cystinosis, this project will test the hypothesis that oxidant cell damage is a key stimulus to progressive kidney injury in this disease. Animals will be treated from birth with a novel antioxidant, MitoQ, which is targeted to mitochondria (the source of cellular energy and the structures susceptible to injury from cystine accumulation in kidney tubules). Blood and urine markers of kidney function and injury will be measured. Kidney tissue will be analyzed for specific cell damage (including various forms of cell death) due to oxidant injury. In addition, a newly developed digital imaging technique will be used to measure changes in the mass of kidney tubules in response to normal maturation and to the superimposed injury to mitochondria due to cystine accumulation. Similar techniques will be applied to kidney tissue from cystinotic patients, to validate the animal model. 

Relevance to the Understanding and/or Treatment of Cystinosis:  Please explain how the project will impact cystinosis treatment or increase our understanding of cystinosis.  Approximately 75 words.
Kidney failure is a major consequence of cystinosis, and kidney damage first appears in children between 6 and 12 months of age. Although cysteamine can slow this process, most patients develop kidney failure by adulthood. This project will investigate a novel early intervention that will demonstrate the role of mitochondrial oxidative injury in this process, as well as providing preliminary evidence for a new preventive treatment to preserve the functioning units of the kidney, the nephrons. 

Anticipated Outcome:  Please write a lay-oriented description of what you expect to learn/discover.  Approximately 75 words.
For over 30 years, our laboratory has explored the cellular mechanisms of kidney injury resulting from the most common cause of kidney failure in children: birth defects of the urinary tract resulting in obstruction to urine flow. We have discovered that the same cells are injured by cystinosis, one of the rarest causes of kidney failure. We expect that the use of these techniques will reveal the mechanisms and timing of kidney cell injury in cystinosis, and will point to new therapies to slow or prevent kidney damage. 
