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Fig. 1 (Color online) The growing prevalence of dialysis initiation in Japanese diabetic subjects. Adapted from the data

reported by the Japanese Society for Dialysis Therapy (JSDT). (https://www.jsdt.or.jp).
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Fig. 2 (Color online) Synchrotron Radiation Micro-Computed Tomography at SPring-8.

a. Control db/m mice and diabetic db/db mice.

b. Glucose lowering effect of SGLT2 inhibitor. *p<0.05, **p<0.01 and ***p<0.001; One-way ANOVA
followed by Bonferroni’s multiple comparison post hoc tests.
c. The attenuation of glomerular lesion (red arrow) in SGLT?2 inhibitor-treated db/db mice (periodic acid-Schiff

staining, Bars, 30 um).

d. The axial image of the kidney of mice injected with contrast medium (left) and the glomeruli assessed by the

program Amira (right).
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Fig. 3 (Color online) Glomerular number and volume estimated by synchrotron radiation micro-CT in SPring-8.

a. Total glomerular number (Ngop) in kidneys.
b. Mean glomerular volume (Vgom, p**<0.01).
c. Mean renal volume (Viigney, p***<0.001)

d. Distribution of glomerular number in whole kidney.
e. Distribution of glomerular volume in the cortex (p*<0.05, p**<0.01, db/m vs. db/db) . *p<0.05, **p<0.01
and ***p<0.001; One- and two-way repeated-measures ANOVAs with Bonferroni’s multiple comparison post

hoc tests.
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Glomerular number and volume in diabetic kidney
estimated by synchrotron radiation micro-
computed tomography at SPring-8
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Japan

Abstract

Recent large-scale clinical studies demonstrate that sodium-glucose cotransporter 2 (SGLT2) in-
hibitors protect the diabetic kidney. However, clinical and animal studies have not shown the
changes of the total glomeruli in the whole kidney treated with SGLT2 inhibitors. We performed
computed tomography (CT) imaging on mice using synchrotron radiation to investigate the im-
pact of luseogliflozin, a SGLT2 inhibitor, on the number and volume of glomeruli in the whole kid-
ney. We did not observe a significant difference in the total glomerular number (Ng,,) among
mice. Luseogliflozin redistributed the number of glomeruli in different regions, accompanied by the
normalization of diabetes-augmented renal volume (Vkidney). Diabetic db/db mice had a larger
glomerular volume in the mid-cortex than did control db/m mice, and luseogliflozin increased the
glomerular volume in all renal cortical zones of the whole kidney in db/db mice. According to the
multivariate regression analysis, hemoglobin A1c level was the most relevant determinant of
Viidneys N0t Ngiom or mean glomerular volume (Vgom), indicating that hyperglycemia induced renal
(tubular) hypertrophy, but not glomerular enlargement. Based on our findings, SGLT2 inhibitors
may alter glomerular distribution and size independent of their glucose-lowering effects.
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