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The number of patients requiring dialysis has been increasing in Japan. Diabetes and hypertension
are the leading causes of end stage renal disease. In our aging society, new diagnostic and
therapeutic maneuvers against kidney diseases with hypertension and diabetes are urgently needed.
Clinical studies revealed that poor glycemic control in the early stage of diabetes exerts detrimental
effects on development of kidney disease in the later life (metabolic memory). In addition, individuals
with poor intrauterine growth are susceptible to adult-onset hypertension (Barker’s hypothesis). The
mechanisms underlying these memory phenomena have not been fully clarified although epigenetic
abnormalities may be involved.

In the present study, we found that maternal stress during pregnancy increased angiotensin II
receptor la expression in the paraventricular nucleus of the brain obtained from the offspring mice.
Increased angiotensin II receptor la, accompanied by DNA demethylation, led to hypertension.
These results indicate that epigenetic abnormalities underlie the molecular mechanisms of Barker’s
hypothesis. We also extended our study to genes related to aging and hypertension. The levels of
DNA methylation of 118HSD2, deficiency of which causes AME syndrome, are correlated with
hypertension. We clarified that kidney specific deletion of 118HSD2 caused hypertension by

increasing mineralocorticoid receptor activation in renal tubules (Hypertension 2017). Together with
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new findings about potassium metabolism (Hypertension 2017, BBRC 2016), the series of studies
about epigenetic abnormalities may pave a way to the preemptive and personalized medicine against
hypertension.

New means for early diagnosis of chronic kidney disease are needed for the appropriate treatment.
We are trying to develop novel methods using epigenetic information of the kidney. We found that the
number of undifferentiated tubular cells in the urine predicts the induction of hemodialysis (Clin
Chim Acta 2016). We also found that tubular injury can be detected using the normal proximal DNA
methylation profile, and are studying the diagnostic significance of DNA methylation for diabetic
kidney disease.

To clarify epigenetic abnormalities involved in the development of diabetic kidney disease, we
analyzed DNA methylation levels in a cell-type specific manner. We reported that genes including
angiotensinogen exhibit aberrant DNA methylation in the proximal tubular cells in the diabetic
kidney (J Am Soc Nephrol 2015). We also found that TGF-beta is demethylated in mesangial cells
obtained from diabetic mice. DNA methylation abnormalities were resistant to diabetic therapy,
suggesting that epigenetic derangement underlie persistent expression of these genes. We are
studying DNA methylation abnormalities in the kidney of diabetic patients using biopsy samples.

In conclusion, we have provided ample evidence showing involvement of epigenetic abnormalities
in hypertension and kidney disease. Therapeutic approach to avoid formation of epigenetic
abnormalities may be important for prevention of development of hypertension and kidney disease.
We also demonstrate that epigenetic information may be useful for diagnosis and treatment for the

early stage of diabetic kidney disease.
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