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Megalin is an endocytic receptor expressed at the apical membrane of proximal tubule cells.
Megalin mediates the uptake and metabolism of glomerular-filtered substances, such as proteins
and drugs, and intracellular signaling. We have been establishing urinary megalin measurement
systems to evaluate the severity of chronic kidney disease or to predict the risk of acute kidney
injury. We have been also developing therapeutic strategies to preserve or regenerate renal
functions in chronic kidney disease (CKD) (e.g., diabetic kidney disease) and acute kidney injury
(AKID) (e.g., drug-induced kidney injury) using megalin suppressors and megalin antagonists,
respectively. Towards the goal, we have been carrying out basic and clinical studies to prepare
future clinical trials. The achievements of our projects in the past one year are described as
follows:

(1) Elucidation of the mechanisms underlying the urinary megalin excretion

We have analyzed the mechanism underlying urinary full-length megalin (C-megalin) excretion
in type 2 diabetes. By this analysis, we have elucidated that urinary C-megalin is increased via
exocytosis of megalin-containing exosomes in association with megalin-mediated quantitative or
qualitative protein metabolic load to the endo-lysosomal system in proximal tubule cells of
residual functional nephrons. The paper has been accepted by Diabetes.

(2) Investigation of megalin suppressors and experimental evaluation of their effects on
inhibiting the progression of chronic kidney disease

in a high-fat-diet-induced obesity-related type 2 diabetes mouse model, the megalin-mediated uptake
of nephrotoxic substances was found lead to (auto)lysosomal dysfunction, autophagy impairment, and
various phenotypic changes in proximal tubule cells, which is involved primarily in the development
of tubuloglomerular alterations (/ Am Soc Nephrol 2016).



(3) Conducting a clinical study with an SGLT2 inhibitor and the development of companion
diagnostics

Approved by the institutional review boards of Niigata University and registered with the
University Hospital Medical Information Network—Clinical Trials Registry, we have started a
pilot study in patients with type 2 diabetes to evaluate the effect of empagliflozin on the
suppression of diabetic kidney disease progression and investigate the companion diagnostics
including urinary megalin measurements (Renoprotection and Companion Diagnostics
Verification in Type 2 Diabetes Patients Treated with Empagliflozin, RECOVERY).

(4) Experimental evaluation of the megalin antagonist’s effect on suppressing the development
of acute kidney injury

Nephrotoxicity induced by anti-microorganism or anti-cancer drugs is a serious clinical problem.
We found that megalin blockade with cilastatin suppresses efficiently the nephrotoxicity induced
by gentamicin, colistin, vancomycin, and cisplatin. The paper has been accepted by the Journal
of the American Society of Nephrology. Cilastatin, newly identified as a megalin antagonist
(patent pending), has been used safely in the clinical setting as a renal dehydropeptidase-I
inhibitor, so it would be a promising agent for inhibiting various forms of drug-induced
nephrotoxicity mediated via megalin.

(5) Clinical studies to prepare future clinical trials with megalin antagonists

Based on the approval by the institutional review boards of Niigata University, we have been
conducting clinical studies in patients, who undergo the treatment with vancomycin or cisplatin,

to investigate the clinical relevance of urinary megalin measurements.
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