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Human podocytes express endothelin (ET-1) receptors and display ETA receptor-dependent ET-1 & interleukin-6 production
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Introduction: Proteinuria is associated with progression of chronic kidney disease (CKD) and incident cardiovascular disease. Its presence suggests disruption to the glomerular filtration barrier and, in particular, damage to the podocyte. Endothelin-1 (ET-1) is a potent endogenous vasoconstrictor with pro-inflammatory and pro-fibrotic properties. The ET system is upregulated in CKD, and contributes to the development of proteinuria. Within the kidney, the harmful effects of ET-1 are mediated by the endothelin-A (ETA) receptor, with the endothelin-B (ETB) receptor acting as a clearance receptor for circulating ET-1. Thus, we investigated the presence and role of the ET system in human podocytes.

Methods: Conditionally immortalised human podocytes were cultured in vitro. Expression of ETA and ETB receptors was assessed using double labelling immunofluorescence. Podocytes were exposed to exogenous human ET-1 (dose range 0-100pg/ml) for varying time periods (0-48 hours), and podocyte ET-1 and interleukin-6 (IL-6) production were assessed using radioimmunoassay and ELISA respectively. Podocyte ET-1 production was then assessed in the presence of selective ETA (BQ123, 10-6M) and selective ETB (BQ788, 10-7M) receptor blockade.

Results: Podocytes showed substantial expression of both ETA and ETB receptors. Following an initial net uptake of ET-1, seen at all ET-1 concentrations, podocytes displayed net ET-1 production in response to exogenous ET-1. This production increased over time at all ET-1 concentrations. In the presence of BQ123, ET-1 stimulated podocyte ET-1 production was significantly reduced at 24h (see table), with a similar but lesser effect at 48h. Selective ETB receptor blockade led to an apparent increase in podocyte-derived ET-1. 

	Unstimulated
	ET-1
	ET-1 + BQ123
	ET-1 + BQ788

	17.2 ( 2.7
	43.4 ( 5.9*
	22.1 ( 8.7**
	71.5 ( 3.7**


Podocyte ET-1 production at 24h (pg/ml) ( SD in response to ET-1 stimulation (10pg/ml) ( ETA/B receptor blockade (n=12, *p<0.01 vs. unstimulated, **p<0.01 vs. ET-1)

ET-1 increased podocyte IL-6 production over time at all concentrations (10pg/ml exogenous ET-1, 24h vs. 2h: 896.7 ( 95.5pg/ml vs. 15.6 ( 20.3pg/ml, p<0.01).

Conclusions: Human podocytes possess a functional ET system. In response to ET-1, podocytes produce ET-1, an effect mediated via the ETA receptor. They also produce IL-6. The podocyte ETB receptor acts as a clearance receptor. These effects of ET-1 on podocytes may mediate an inflammatory response that may contribute to the development and progression of CKD and proteinuria, and so offer a valuable target for therapeutic intervention.


