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Specific Aim 1 was designed to test the hypothesis that early intervention with mitochondria-targeted antioxidants (MitoQ) provides protection from tubular injury in Ctns -/- mice. As described in the last Progress Report, the route of administration of MitoQ and dTPP vehicle was changed from time-release subcutaneous capsules to adding the compounds to drinking water. In this pilot study, MitoQ was begun at 1 or 2 months of age, and continued through 4 months of age.  In each case the mice started with 100 μM concentration in drinking water and progressed to 250 μM and then to 500 μM over the course of 1 week and continued on 500 μM concentration for the duration of the studies.  Control mice received the same concentrations of dTPP in their water (n=3-5 animals each group). 
Several stereologic evaluations were made.  These included measurements of proximal-tubule volume fraction (VV(PT)), Lotus-positive glomerular capsule percentage, and “glomerular abnormality index.”  The first two measurements were performed using sagittal kidney sections stained with Lotus tetragonolobus lectin, which is primarily specific for proximal tubule epithelium, as well as for the morphologically identical tall epithelial cells characteristic of adult male mouse glomerular capsules.  VV(PT) is a means to determine the relative contribution of proximal tubules, which is progressively decreased (over a period of months) in Ctns -/- mice by the progressive atrophy of proximal tubules following cystine accumulation in the proximal-tubule epithelium.  Because the development of Lotus positivity in Bowman’s capsule is an indicator of maturity and functionality of the glomerulus and associated glomerulotubular junction, we have found that the measured percentages are surrogates for disease progression in the Ctns -/- mice.  

The glomerular abnormality index is applicable in particular to Ctns mice, and depends on an experienced viewer making judgment on abnormality, based on Bowman’s space dilatation, parietal and glomerulotubular epithelial thinning, and tubule basement membrane (TBM) thickening, either as individual indicators or in some combination (periodic-acid-Schiff [PAS] staining is used because of its delineation of glomerular structure and selective staining of the carbohydrate-rich TBM). 
Animals in both protocols drank medicated water in volumes not different from groups receiving untreated water, and developed normally. However, no statistical differences between MitoQ and dTTP groups were detectable in measured parameters at the end of these pilot studies. These results suggest that tubular injury does not become established until after 4 months of age, and that treatment with MitoQ must be continued past this point. 
The Principal Investigator attended the Congress of the International Pediatric Nephrology Association in Shanghai earlier this month, at which Dr. Stephanie Cherqui presented new data regarding gene therapy in the Ctns -/- mouse. She found that treatment beyond 4 months of age led to significant resolution of the renal lesions. Based on this information, mice will undergo either long-term treatment with MitoQ (from 1 to 6 months of age) or short-term treatment (3 to 6 months of age). 
Personnel
There have been no changes in personnel since the last progress report.
Presentations and Publications
A paper summarizing the pathophysiology of proximal tubular injury in the Ctns -/- model compared to two other mouse models of congenital renal disease has been published online in Pediatric Nephrology (copy attached). The print copy will appear in a forthcoming issue of the journal. 
PAGE  
1

