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CHRONIC EXPOSURE TO LAMINAR SHEAR STRESS INDUCES AN ANTI-COAGULANT, ANTI-INFLAMMATORY PHENOTYPE IN GLOMERULAR ENDOTHELIAL CELLS AND MODULATES INTERACTIONS WITH PODOCYTES 
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Throughout the circulation shear stress, induced by flowing blood, plays a key role in modulating the behaviour of the endothelium and its communication with other cells of the vessel wall. Under physiological conditions, mean glomerular shear stress is thought to be between 10 -20 dynes/cm2, but there is little data describing the effects of shear stress on glomerular endothelial cells (GEnC) and the glomerulus as a whole. There is evidence that in aortic endothelial cells chronic laminar shear stress (LSS) activates the MEK5 pathway, leading to increased production of nitric oxide (NO). Here we define the effects of chronic LSS in a unique human conditionally immortalised GEnC developed in our laboratory, and investigate whether GEnC shear stress has an impact on communication with podocytes.

GEnC were grown to confluence, then subjected to either static conditions or 10dynes/cm2 LSS (using an orbital shaker) for 24, 48, 72 and 96 hours.  Expression of key molecules potentially regulated by shear stress was investigated by qPCR (KLF-2) and Western blotting (thrombomodulin (TM), eNOS), whilst NO production was measured using a nitric oxide assay. To determine whether effects are mediated by the MEK5 pathway, the MEK inhibitor PD98059 was used. Barrier properties of cultured podocytes exposed to media from GEnC subjected to 48 hours static or LSS conditions was measured using an automated real-time electric cell substrate impedance sensing (ECIS) system.

10dynes/cm2 LSS resulted in increased expression of KLF-2, TM, eNOS and NO. Inhibition of the MEK5 pathway reduced this increase in expression of TM and eNOS. Media taken from GEnC exposed to LSS transiently, but significantly, reduced the electrical resistance of podocytes (p<0.006, 2way ANOVA).
This data suggests that the effects of chronic LSS in GEnC are mediated though a pathway involving MEK5 and the transcription factor KLF-2, leading to an increase in TM and in NO production. The effects of LSS-exposed GEnC-conditioned medium suggests that GEnC LSS may be important in modifying podocyte behaviour in vivo in a similar manner to the EnC:smooth muscle cell interactions that have been reported in other circulations.

