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Type II Diabetes (T2D) is the major cause of end stage renal disease in the USA. Data showing the specific role of nitric oxide (NO) and NO synthase (NOS) isoenzymes and oxidative stress in the pathogenesis of kidney damage have been reported in the past. It has also been shown that NOS isoform splicing may be a potent factor that modifies the activity of these enzymes. The aim of this study was to observe the expression of the three NOS isoforms and their splice variants during the progression of diabetic nephropathy in obese, female, Zucker rats at 13 and 20 weeks of age on an antioxidant diet.

As the model of T2D and diabetic nephropathy, obese Zucker fa/fa rats were used. Animals were divided into 2 groups of four animals each: 13 week and 20 week obese females. Animals were obtained at 4 weeks of age and fed a constant antioxidant fortified diet. Each animal was euthanized and the kidney separated into cortex and medulla. Electrophoresis was performed on gradient SDS-PAGE gels. Western Blot was performed with the following primary antibodies: Alpha Diagnostics International: eNOS-A 1:2000 for eNOS and iNOS-A 1:2000 for iNOS, Sigma # 7155 1:10,000 for nNOS, and Sigma A 2228 1:2000 for β-actin. The following secondary antibodies were used: Alpha Diagnostics International  #20320, 1:2000 for eNOS, iNOS, and nNOS, and Sigma A 9044 1:30,000 for β-actin. The results are presented as NOS/ β-actin density ratio and data were compared using ANOVA test with 0.05 level of probability as the criterion of significance. 

In 13 week female Zucker rats the total content of eNOS, iNOS and nNOS did not vary significantly between cortex and medulla. 110-115, 75-80, 65-70 kDa splice forms are present in kidney cortex. No 75-80 kDa form is detected in medulla either for eNOS or nNOS.

In case of 13 vs 20 week female, Zucker rats have higher total levels of all three NOS isoforms both in cortex and medulla at 20 weeks. Older animals with more advanced nephropathy have additional 35-45 kDa eNOS and iNOS splice forms in both cortex and medulla. They do have detectible levels of the  eNOS 75-80 kDa splice form in medulla. The nNOS 115 kDa splice form is higher in cortex than is seen at 13 weeks. 

Based on these results, NOS isoforms and their splice variants may play a significant role in the progression of diabetic nephropathy. Studies are in progress to examine isoform expression in males and in animals on a regular control diet.
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