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ARB alters microRNA profiles of circulating exosome in patients with diabetic nephropathy
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Background/Aims: The renin-angiotensin system (RAS) is a major target of diabetes nephrapthy therapy. Angiotensin II receptor blockers (ARBs) de-
crease proteinuria and mortality associated with diabetes nephropathy. Extracellular vesicles (EVs) contain miRNAs that play a role in cell-to-cell commu-
nication and are biomarkers of disease. Whether ARBs modulate miRNAs in EVs is not known. Methods: We prospectively enrolled 6 ARB naïve pa-
tients (male=4, female=2) with diabetic nephropathy and hypertension along with age-sex matched healthy volunteers (HVs). After collecting baseline sam-
ples, an ARB (losartan 50 mg) was added to the patients’ drug regimens. Serum EV microRNAs were profiled using RNA sequencing at baseline and 3 
months after initiation of ARB therapy. Results: RNA sequencing identified 156 miRNAs in the EVs from HVs and patients. ARB therapy decreased the 
expression of 5 miRNAs in the EVs from patients. Expression of 3 miRNAs was increased after ARB therapy. Biological analysis identified the predicted 
involved pathways of these miRNAs. Conclusions: Our study demonstrates that ARBs affect the expression of miRNAs in EVs from hypertensive 
patients. The change in expression of miRNAs in EVs due to ARB therapy is a novel aspect of the RAS. Further study is needed to identify the role of these 
miRNAs in diabetes.
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 Development of the deep neural network for estimating glomerular filtration rate (GFR)
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Background/Aims: A variety of calculation formulas to estimate GFR have been developed for decades. Recently, modern clinical medicine has been try-
ing to use a deep neural network (DNN) in various clinical fields. Thus, we aimed to use DNN model for estimating GFR in the study. Methods: A total of 
241 patients with chronic kidney disease were enrolled in the study. All participants had technetium-99m diethylenetriaminepentaacetic acid ( Tc-DTPA) 
renogram to obtain the standard value of GFR. We measured serum creatinine levels from all participants and calculated GFRs using various formulas such 
as MDRD and CKD-EPI. Furthermore, we developed a DNN model with three hidden layers. The first, second, and third hidden layers included 40, 20, and 
10 nodes respectively. We compared GFR values of MDRD, CKD-EPI, and DNN model against standard GFR values from renogram in various statistical 
ways. Results: The mean differences of GFR value from MDRD, CKD-EPI, and DNN methods with standard GFR were 2.35, 2.86, and 1.87 (mL/min) 
respectively. The mean root-mean-square-error values of MDRD, CKDEPI, and DNN methods against standard GFR were 19.45, 18.9, and 16.78 (mL/min) 
respectively suggesting that the GFR values of DNN model are closest to standard GFR values. When estimating the accuracy in classifying CKD stages, 
the degree of accuracy of MDRD, CKD-EPI, and DNN methods were 83.0, 84.3, and 85.1(%) respectively suggesting that the DNN model is the most ac-
curate method in classifying CKD stages. Conclusions: GFR measurement using DNN model is believed to be useful and accurate.
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