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Stimulus- or activity-induced fluctuations in the local pH milieu of neurons and glia modulates 
membrane excitability by altering the conductances of certain neurotransmitter-, voltage-, and 
proton-gated ion channels.  Indeed, such pH transients are thought to fulfill distinct regulatory roles 
in brain function, such as controlling adaptive behaviours such as breathing, arousal, nociception 
and sour taste.  Disturbances in acid-base homeostasis are also associated with the progression of 
certain neuropathies, including ischemic and hypoxic injuries, glial swelling, cerebral edema and 
seizures.  Hence, fine pH control of the neural milieu is a vital biological process.  Neural pH 
homeostasis is maintained by a variety of membrane ion carriers, including sodium/proton 
exchangers and assorted bicarbonate transporters. However, their precise functional and 
regulatory properties have yet to be fully elucidated. 
Recent studies have begun to shed some insight into the contributions and importance of members 
of the sodium/proton exchanger (NHE) gene family to neural physiology and pathophysiology. For 
instance, mice with null mutations in the ubiquitously expressed NHE1 isoform display increased 
voltage-dependent sodium currents and membrane excitability of hippocampal CA1 neurons, 
develop ataxia and epileptic-like seizures by two weeks of age, and show significant mortality prior 
to weaning. By contrast, hyperactivation of NHE1 is associated with neuronal and glial cell injury 
arising from ischemic stroke, but which can be ameliorated by potent and selective antagonists of 
this isoform. Considerably less is known about the other isoforms. Of particular interest is NHE5, 
which is distinguished from other family members by its predominant expression throughout the 
brain.  Recent studies from our laboratory have revealed that NHE5 resides not only at the plasma 
membrane, but also in a recycling endosomal compartment where it has been hypothesized to 
serve as an important store of functional transporters that can be rapidly shuttled to and from the 
cell surface in response to certain stimuli in order to maintain cytoplasmic pH homeostasis. To 
further investigate the function, regulation and membrane trafficking of NHE5, we recently 
screened a human brain cDNA library for proteins that interact with the cytoplasmic C-terminal 
region of NHE5 using yeast two-hybrid methodology.  Thus far, we have identified several putative 
interacting proteins, including proteins involved in protein trafficking, cytoskeleton dynamics, 
signalling and energy metabolism. We are currently applying a variety of molecular, cellular, 
biochemical and immunological approaches to establish the potential significance of these 
interactions. 
 


