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Retinoic acid signaling in the collecting duct system of postnatal mouse kidney
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Retinoic acid (RA), the primary bioactive derivative of vitamin A, plays an essential role in embryonic nephrogenesis primarily by causing branching of the ureteric buds via retinoic acid nuclear receptors. In contrast to the compelling evidence of RA signaling playing a pivotal role in kidney development, it is not known if RA signaling is equally important for kidney functioning after birth and in adult life. It is hypothesised that RA signaling continues in the kidneys after birth and plays a role in regulating normal kidney function, and might be a potential therapeutic agent in acquired post-natal kidney injury through promoting regeneration of damaged kidney tissues. 

The retinoic acid response element (RARE)-hsp68-lacZ transgenic mice, a strain of reporter mice that has been widely utilised in examining RA signaling in embryology, was employed. RA signaling in the kidneys was examined at 5 time points from 1-day-old to 8 weeks of age. The presence of RA and endogenous retinoic acid nuclear receptors would activate the RARE and the downstream lacZ reporter gene leading to expression of (-galactosidase ((-gal) that can be detected by performing an X-gal assay for (-gal enzymatic activity or by immunohistochemistry for (-gal expression. Wild-type mice served as control for the presence of endogenous (-gal.

In 1-day-old to 8-week-old transgenic mice, RA signaling was observed in both renal cortex and medulla. Kidneys of 1-day-old to 3-week-old mice had higher RA signaling than kidneys of 5- and 8-week-old mice. RA signaling was localised specifically to intercalated cells and principal cells of the collecting duct system in all age groups, but not to glomeruli, proximal tubules, Henle’s loop and distal tubules. We conclude that RA signaling is most abundant in the collecting duct system, which warrant further investigations into the role of RA signaling in these specialised epithelial cells. 

