Role of hyperpolarization-activated cyclic nucleotide gated cation channelsin pyeloureteric
peristalsis
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It has long been recognised that thevemoent of fluid and solutes from the kigneo the bladder is
achieved by the means of spontaneous propagating contractions (pyeloureteric peristalsis) that are triggered by
pacemakr cells situated in the most proximagji@ns of the renal pelvis. In the renal pelvis of the guinea pig,
rat and mouse, we Y@ previously reported that atypical smooth muscle cells (SMCs), which foromaldo of
thin, often-branching cells near the base of the papilla are the mostlydéndidates to act as these pacemak
cells. Havever, seveal populations of interstitial cells (ICs) identified by their selectinmuno-staining for
voltage-operated K (Kv7.5) channels, tyrosine receptor kinase, Kit, gpdrpolarisation-acteted cation
channels, HCN3, h& dso been proposed to play a fundamental role in pyeloureteric peristalsis.

Recently Cain et al. (2011) demonstrated that the transgenic manipulatioramdus components (Smo
or GLI3) of the Sonic Hedgehog signalling pathway within the urothelium of thaogéng embryonic ureter
induces nonobstruet hydronephrosis, unco-ordinated pyleoureteric contractions and a complete loss of
immuno-staining for Kit and HCN3 in cells within the renal pelvis adventitia. Meredockade of HCN
channels with ZD7288 (15-30M) disrupts the coordinated proximal-to-distal progigmn of contractions and
membrane depolarisation in the mouse upper urinary tract (Huetadlo, 2010). W& have confirmed that
ZD7288 (10-2QuM) reduced the frequep@nd velocity of propagating contractions, as well as the frequafnc
their underlying C&-entry dependent action potentials. ZD7288 had fiecebn the sustained contractions
evdked upon exposure to 30 mM™Ksaline or phenylepherine (3M). The effects of ZD7288 on pelviureteric
peristalsis were mimicked by indomethacin (10 andu®f), the blocker of prostaglandin synthesis. Ualik
ZD7288, havever, the inhibitory effects of indomethacin could readily be restored upposere to dinoprost
(10 nM), the stable analog of PGF

Electroplysiological recordings with 2 intracellular microelectrodai$efl to reeal the tell-tale ‘delayed
sag and rebound excitation’ in the time course of electrotonic potentakdedeby aconstant fiperpolarizing
current injection which would indicate the presence of an HCN current in the SMCs of the renal aklvis w
Moreover, we revea recorded the characteristic wlg-developing, little-inactvating inward current weoked
during long-duration hyperpolarizing steps to potentiatgtive o —50 mV in single typical or atypical SMCs
or in sulurothelial ICs, freshly isolated from the renal pelvigrethough we could readily recorded an HCN
current in cultured dorsal root ganglia.

We mnclude that while present evidence suggests that atypical SMCs are likely to be the fundamental
pacemakrs in the renal pelvis, suburothelial and exitial ICs are intimately wolved in the initial
development of the ureter and the maintenance of functioyelbpreteric peristalsis. It has yet to be established
whether thg are involved in the remodelling of the upper urinary tract during congenital obstuati
nonobstructie hydronephrosis and hydorureter.
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