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Chronic kidney disease (CKD) is a major healthcare burden. It already concerns 850 million 
paSents worldwide and its prevalence is steadily increasing. This rise can be at least parSally 
explained by the current epidemiology of obesity with or without diabetes, two independent 
well recognized CKD risk factors. Besides glomerular damage, proximal tubular epithelial cells 
(PTEC) are one of the main sites of injury in obesity related CKD. Obesity can lead to lipid and 
glucose overload that causes deleterious cellular effects in PTEC. Lipid overload can induce 
lipotoxicity and alter tubular structures and funcSons, notably because of mitochondrial and 
lysosomal dysfuncSons. 
 
The sodium-glucose co-transporter 2 inhibitors (SGLT2i) have emerged through the last decade 
as exerSng a pleiotropy of beneficial effects beyond glycemic control in all stages of type 2 
diabetes mellitus (T2DM). Several large clinical trials on gliflozins reported addiSonal 
nephroprotec4on, even in non-diabeSc paSents. Experimental in vitro and in vivo studies 
revealed that the protecSve impact of SGLT2i in proximal tubular cells is associated with 
decreased oxidaSve stress, improved mitochondrial funcSon, and reduced epithelial-
mesenchymal transiSon notably prevenSng kidney fibrosis. Since obesity induced lipotoxicity 
disrupts mitochondrial funcSon, a key target of SGLT2i acSon, we want to decipher how SGLT2i 
affect lipid loaded PTEC. 
 
Therefore, HK-2 cells will be treated with either palmiSc acid (PA, 300 µM or 500 µM) alone to 
sSmulate excessive fa_y acid influx and induce lipotoxicity, high glucose (20 mM) to induce 
glucotoxicity, or a combinaSon of PA and glucose to further mimic T2DM. Two opSmal SGLT2i 
concentraSons will be selected for further analyses. Treatments are applied during 6, 24 or 48 
hours. Cell metabolism and viability are assessed using convenSonal biochemical methods 
namely MTT and LDH release assays. In further experiments, intracellular lipid content, 
mitochondrial superoxide producSon and mitochondrial membrane potenSal will be assessed. 
Mitochondrial bioenerge4cs will be studied using the Seahorse XFe 24 Analyzer respirometry 
device. These analyses will be complemented with metabolomics approaches using proton-
nuclear magne4c resonance (NMR) spectroscopy and mass spectroscopy to idenSfy 
metabolites related to mitochondrial funcSon beyond oxidaSve phosphorylaSon.  
Eventually, elucidaSng the cellular and molecular mechanisms underlying SGLT2i tubular 
preservaSon could pave the way to a be_er straSficaSon of CKD paSents.  Accordingly, new 
strategies could be established for a more personalized management of these paSents.  
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