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Peptides that block potassium channels during the transition from the hyperpolarized (off) state to
the depolarized (on) state are expected to correct excitability and hyperexcitability in the ventricular
myocardium and the hippocampus, respectively. Keywords: ion channels, excitable membranes,
cardiovascular disease, heart, infarct, ischemia, malignant hyperthermia, migraine, epilepsy,
abnormal function. The importance of ion channels in normal and abnormal physiology has been
recognized for several decades. However, there is still considerable uncertainty about the precise
role of particular ion channels in particular biological systems. Information-based regulatory
mechanisms, such as G-proteins, are usually associated with ion channels, but there are many other
cellular functions that are also regulated by channels. Examples include the regulation of
intracellular pH, secretion, tissue osmolarity, cell volume and plasticity. There is particular interest
in understanding the molecular mechanisms of cardiac arrhythmias. Many drugs are employed to
stabilize arrhythmias and prevent relapse. Although the majority of cardiac arrhythmias involve
changes in an excitable tissue (i.e. cardiac muscle or neurons), the molecular mechanisms are
similar. A current hypothesis is that heart rhythm is generated by a complex of depolarizing and
repolarizing currents. Ion channels are involved in both. In vivo, these currents arise from the
combination of membrane conductances in several cell types (e.g. myocardial and neuronal cells),
the balance of which is modified by pharmacological agents to produce arrhythmias. Despite the
significant progress that has been made in this field, ion channels are only one of many factors that
control the overall function of excitable tissues. The role of ion channels in pathophysiological states
is also extremely complex and will not be discussed here, but a good discussion is available [3].
There is also considerable uncertainty about the precise role of particular ion channels in particular
biological systems. This uncertainty is in part due to the evolution of technology over the past 20
years. The development of channel blockers has been particularly important. These have provided a
range of information on the role of ion channels during stimulation, including the relative
contribution of ion channels to different phases of the action potential. But the development of ion
channel blockers has also increased our uncertainty, because the relationship between channel
function and the resulting changes in excitability is not clear. Uncertainty persists because of the
complex manner in which channels regulate excitability. For example
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