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General Summary

Our department is one of the largest nephrology departments in Japan and includes all
subspecialties of nephrology, i.e., from early chronic kidney disease (CKD) with protein-
uria to dialysis and kidney transplantation. Therefore, our research groups are investigat-
ing diverse subjects and aim to eventually find new therapeutic strategies and mechanisms
of disease progression, which may help decrease the number of patients with end-stage
renal diseases.

Research Activities

Studies of immunoglobulin A nephropathy

A multicenter, prospective cohort study (The Japan IgA Nephropathy Cohort Study) is
currently in progress. The study will validate the effectiveness of a series of therapeutic
regimens, including tonsillectomy or corticosteroid therapy or both, which is widely
accepted in Japan. The post-hoc analysis of this retrospective multicenter large-scale
study is in progress to validate therapies for advanced cases of immunoglobulin A
nephropathy at the time of biopsy diagnosis.

Studies on total nephron number counting

We have performed stereology-based total nephron number (TNN) counting for kidneys
obtained at autopsy from Japanese subjects. The study revealed that the TNN in Japanese
subjects is one of the lowest nephron counts yet reported. Through the combined use of
images and biopsy specimens, a study to examine TNN in clinically available settings is
currently in progress.

Studies of CKD-mineral and bone disorder

We previously reported that the DNA methylation patterns in calcium sensing receptor
(Casr genes) and vitamin D receptor (VDR) genes were modified in the parathyroid
glands of CKD-mineral and bone disorder (MBD). We then analyze the effect of histone
modification and the cell cycle in the parathyroid glands of CKD-MBD. Furthermore, we
are investigating how glial cells missing 2 (gecm2 genes) in the parathyroid gland, which
is the essential transcription factor for parathyroid development in terrestrial vertebrates,
affects parathyroid gland function. Magnesium was associated with the suppression of
vascular calcification and the mortality in patients undergoing hemodialysis (HD). On the
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basis of these findings, we have shown in a prospective cohort study that proton pump
inhibitor use is associated with an increased risk of hypomagnesemia in patients undergo-
ing HD (PLOS One 2015). Furthermore, we examined the association of mortality with
levels of serum total magnesium and ionized magnesium. Because glycometabolism is
now attracting attention in various fields, we investigated insulin resistance in patients
with CKD of stages 2 to 4. Our study clarified the association of insulin resistance and
fibroblast growth factor 23 in patients with CKD. To clarify the association of insulin
resistance with all-cause mortality, cardiovascular events, and CKD-MBD in patients
receiving HD, we are now performing a cohort study.

Studies of peritoneal dialysis

We have reported that the prevalence of peritoneal dialysis (PD)-associated peritonitis
and outcome, including patient survival and technical survival, did not differ significantly
in patients receiving PD between those who have or do not have diabetes. We have
reported that the lipid profile was associated with the deterioration of residual renal func-
tion in patients starting PD. We are conducting clinical research on a bicarbonate/lactate-
buffered neutral PD solution, the clinical efficiency of incremental PD, and peritoneal
membrane pathology. Additionally, we have started using a newer ultrafine laparoscope to
evaluate peritoneal injury.

Renal protective effects of azilsartan in a rat model of adenine-induced renal failure
Although daily urinary sodium excretion was decreased in rats to which adenine was not
induced, azilsartan suppressed the decreasing sodium excretion, urinary protein excretion,
and sympathetic nerve activity. We found that a molecular mechanism of renal protection
by azilsartan is the effect for natrium transporter.

Relationship between clinical character of primary aldosteronism and hormone kinetics
of the renin-angiotensin system

To simplify the diagnosis of primary aldosteronism, we are evaluating the relationship
between clinical character of primary aldosteronism and the results of several challenge
tests or adrenal venous sampling.

Basic study of kidney regeneration: Regenerative potential of induced pluripotent stem
cells

We generated induced pluripotent stem cells (iPSCs) from patients undergoing HD due to
diabetes nephropathy and glomerulonephritis (HD-iPSCs) as representatives of CKD-
iPSCs or from healthy control subjects (HC-iPSCs). The HD-iPSCs differentiated into
nephron progenitor cells (NPCs) with similar efficiency to HC-iPSCs. Additionally,
HD-iPSC-derived NPCs expressed comparable levels of NPC markers and differentiated
into vascularized glomeruli upon transplantation into mice, as HC-iPSC-derived NPCs.
Our results indicate the potential of HD-iPSCs as a source of cells for kidney regenera-
tion.
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