Sex differences in response to podocyte depletion in aged mice
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Introduction. Up to 90% of kidney diseases originate in the glomeruli. Podocyte injury and loss in ageing can compromise the glomerular filtration barrier, contributing to kidney function decline and arterial hypertension. Significant sex differences exist in protein filtration and progression of glomerular diseases. Yet, few studies examine sex differences in podocyte biology. 

Aim. To assess the effect of biological sex on podocyte depletion, a central event in glomerular disease, and proteinuria in aged mice. 

Methods. We induced moderate podocyte loss in male and female PodcreiDTR mice (12-16 months of age; n=9-11/sex) by treatment with diphtheria toxin (DT, 110 ng/kg i.p.). Age- and sex-matched PodcreiDTR mice were treated with saline (i.p, n=10/sex) as controls. Six days after treatment, a 24h urine sample was collected via metabolic cage housing to measure total protein content. Mice were humanely killed seven days following treatment. Kidneys were immersion fixed for histological analysis of senescence-associated beta-galactosidase (SA-β-gal), a marker of cellular senescence and ageing.

Results. Total protein excretion over 24h was ~3.3-fold greater in vehicle-treated male mice than female mice and was not affected by age (Psex=0.008; Page=0.62). DT treatment induced marked proteinuria in both sexes (Ptreatment<0.0001). Females displayed an enhanced proteinuric response to DT (~9-fold greater than female vehicle, p=0.002) than males (~4-fold greater than male vehicle, P=0.01). Age and DT treatment had no effect on body weight, urine flow, kidney weight, or heart weight. Expression of SA-β-gal in the renal cortex was not affected by age, sex or DT treatment. 

Discussion. Our study demonstrates aged female mice exhibit an enhanced proteinuric response to a podocyte depletion event compared with males. Whether this finding reflects greater susceptibility to podocyte loss and injury in aged females will be answered by future podometric studies to assess podocyte number and injury. Given hypertension is a major contributor to glomerular injury, particularly in aged populations, its potential role in exacerbating podocyte vulnerability warrants further investigation.
