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Effects of empagliflozin on renal injury in diabetic mice
with blood glucose fluctuation*
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Abstarct: Objective To explore the effects of empagliflozin on renal injury in diabetic mice with blood
glucose fluctuation via pyroptosis mediated by Caspase-1. Methods Thirty SPF male SD mice were randomly
divided into control group, blood glucose fluctuation group and empagliflozin group, each group with 10 mice. After

the modeling of diabetes mellitus with blood glucose fluctuation, the mice in the blood glucose fluctuation group and
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the empagliflozin group were given 10 mg/(kg-d) of empagliflozin or the equal volume of normal saline by gavage
once a day for 4 weeks. The mice in the control group were also given the equal volume of normal saline at the same
time. The levels of 24-h urine protein, blood creatinine and blood urea nitrogen were measured by automatic
biochemical analyzer. Hematoxylin and eosin (HE) staining was used to observe the pathological changes of renal
tissues. The level of interleukin-1f (IL-1pB) in renal tissues was determined by enzyme-linked immunosorbent assay.
The protein levels of NOD-like receptor family pyrin domain-containing 3 (NLRP3), Cleaved caspase-1 and
GSDMD-N in renal tissues were measured by Western blotting. Results Compared with the control group,
increased glomerular volume, obvious thickening of glomerular basement membrane, mesangial matrix hyperplasia
and vacuolation in renal tubular epithelium were observed in the blood glucose fluctuation group, while these
pathological changes were ameliorated in the empagliflozin group relative to the blood glucose fluctuation group. In
addition, the levels of 24-h urine protein, blood urea nitrogen, blood creatinine, IL-1B, and the protein levels of
NLRP3, Cleaved caspase-1 and GSDMD-N were higher in the blood glucose fluctuation group and empagliflozin
group compared with the control group (P < 0.05), but they were even lower in the empagliflozin group than those in
the blood glucose fluctuation group (P < 0.05). Conclusions Empagliflozin may play a protective role in renal
injury in diabetic mice with blood glucose fluctuation by inhibiting the activation of Caspase-1 pathway.

Keywords: diabetes mellitus; renal injury; blood glucose fluctuation; empagliflozin; Caspase-1 pathway; py-
roptosis
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