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Background: Chronic kidney disease (CKD) is a major health burden largely driven by obesity and diabetes. 30-40% of patients with diabetes develop CKD due to unknown reason. Metabolic perturbations in the intrauterine environment predispose offspring to chronic disease. In this study, we aimed to determine the effect of maternal obesity on CKD development in the offspring and the underlying mechanisms. 
Methods:  Female C57BL/6 mice received high fat diet (HFD) or chow prior to mating, during gestation and lactation. Male offspring were weaned to HFD or chow, until endpoint (postnatal week 32). Biometric and metabolic parameters, gene methylation profile in the blood and kidneys as well as kidney pathology were assessed at endpoint. Gene methylation profile was also determined at birth for comparison. The effect of gestational low-dose hydralazine (5mg/kg), which has a demethylating activity, on maternal obesity-induced CKD in the offspring was also assessed.
Results: Maternal obesity increased global renal DNA methylation in offspring compared with controls. Exposure to maternal obesity, postnatal dietary obesity, or both significantly increased albuminuria, glomerulosclerosis, renal fibrosis, and oxidative stress. These changes were accompanied by altered DNA methylation of genes involved in kidney development, structural integrity, and fibrotic pathways. Gestational hydralazine administration attenuated these renal abnormalities, demonstrating renoprotective effects against the adverse developmental programming induced by maternal obesity.
Conclusions: Maternal obesity induced differential gene methylation in the kidneys and blood of adult offspring in association with CKD development supporting the role of epigenetic regulation in fetal programming to CKD by maternal obesity. 
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