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Figure 1. a) Cellular senescence, b) Disease progression of Diabetic Kidney 
Disease, leading to End-stage renal disease (ESRD). (Information gathered from KDIGO 2022 

Clinical Practice Guidelines for Diabetes Management in Chronic Kidney Disease and Patel H et al., 2026, 
Kidney International.)  ROS: Reactive oxygen species, SASP: Senescence-associated secretory phenotype, 

GBM: glomerular basement membrane, eGFR: estimated glomerular filtration rate. 
*GLP1 RAs are also commonly prescribed for diabetes to manage blood sugar control and weight loss.

Diabetic nephropathy (DN) is a leading cause of end-stage renal disease (ESRD) in 
individuals with diabetes, yet current diagnosis detects existing damage but 

misses early molecular events that trigger tubular injury (Fig. 1). Our preclinical 
mouse studies of diet-induced obesity (model of insulin resistance) identified 

inflammatory pathways that modulate senescence in kidney pathogenesis. 

Aim
This study aims to investigate the role of cellular senescence in DN 
progression in vitro and test senolytic drugs for prevention/pre-treatment. 

Animal CohortMethods
An early DN-like phenotype was induced in HK-2 human proximal tubule 
cells (obtained from ATCC) by 48 h exposure to high glucose, palmitic acid 
and TGF-β1. This aimed to recapitulate the metabolic and profibrotic signals 
present before/leading to structural injury (Zhao C, Molecular Medicine, 2022; Sharma K, 

American Diabetes Association 1995; Sierra-Mondragon E, Biomolecules, 2019).

Control groups were also carried out with D-Mannitol replacing high glucose 
(osmotic control) and DMSO to account for the DMSO used to dissolve solvents.   
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Limitations and Future Direction
Limited understanding of fibrosis role in this model: Other biochemical 
assays can be used to assess expression of collagen type I and III to provide a 
better understanding.

Limited number of samples for the Primed conditions (n=3): more 
experimental replicates. Ongoing testing of the primed condition without 
introducing the full dose will also reveal pre-treatment potency. 

Further assessment of apoptosis: a cell viability assay will be performed.

The DN-like condition initiated Epithelial-to-mesenchymal transition (EMT) 
denoted by the VIM and CDH1 expression levels. DQ had no effect on this.

Inflammatory marker TNFA and cellular senescence and tissue fibrosis 
marker SERPINE1 illustrate elevated expression in DN condition. This was 
combatted by DQ. 

SASP: MMP1 (fibrosis) levels were higher in DN condition, with DQ further 
elevating this expression. This could potentially be due to breakdown of 
collagen fibres to combat fibrosis. 

Cellular aging and arrest marker CDKN2B had higher expression levels in DN 
group, DQ reversed this.  

The DN condition led to elevated expression of EMT, Inflammatory, and 
senescence related genes. DQ was able to combat inflammation and 
senescence; however, had no effect EMT. DQ increased the expression of 
MMP1. 

Summary of Findings

Figure 3. qPCR results of genes with expression. The x-axis represents the different groups. 

The y-axis represents gene abundance (log2 (FoD normalised to 18s)). The data points represent different 
technical replicates (n=3-12). Black represents groups not exposed to drug, yellow represents groups 
exposed to drug for 48 hours, and green represents groups primed 12 hours followed by the 48-hour 
exposure period. Ordinary ANOVAs with multiple comparisons were performed *p<0.05, **p<0.01, 

***p<0.001, ****p<0.0001.  DN: Diabetic Nephropathy, DQ: Dasatinib + Quercetin, ▲: Primed.  
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Figure 4. Method of inducing DN environment in-vitro. DN: diabetic nephropathy, 
DQ: Dasatinib + Quercetin, HK-2: Human Kidney 2. 
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