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The kinetics of a slow conductance mechanism acti-
vated in the pacemaker range of patentials in Purkinie
fibres were determined with sufficient accuracy to re-
produce the time course of variation during the pace-
maker depolarization itself, The reversal potential of
the net cyrrent change was shown 10 vary with exter-
nal potassium in the way expected for 3 pure potassi-
um current. [The SCI® indicates that this paper has
been cited in over 380 publications.)
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The seque! to this paper is at least as impor-
tant as its origins. Iis origins lay in the search
for experimental evidence for the theory that

emaker rhythm in the heart is generated
g}cdecay of a potassium ance. It was
ready known that slow channel gating occurs
at very negative potentials within the pace-
maker range, $0 the major question was
whether the kinetics and other were
quantitatively sufficient. We that they
are and that it was possible to use the experi-
memal ::ta to r::onslrucl the time course of
i ring emaker potentiaf.
ga{'l?es rea.sonlEs for m fmqud'rtp‘::iting of this
Bapermﬁrstthn it seemed to provide the
nal quantitative proof of the potassium con-
ductance decay model, and second that it was

the first to provide a complete kinetic anaiysis

of the gating of a cardiac channel. Moreover,

it led to the demonstration that transmitters

like adrenaline could modulate electrical ac-

g;(rtyb\; shifting the voltage dependence of the
i

ng.

Despite the success in using the data in this
way, there were important loose ends in the
work. The first was that the current disappears
in sodium-free solutions. The second was that
the reversal potentials at various external po-
tassium levels were al a few mV more negative
than predicted. The loose ends have turned aut
to be of the utmost importance. The discreg-
ancy between observed angfredicted rever-
sal potentials was confirmed by later work,?
while this and the sodium dependence became
the carnerstones from which D. DiFrancesco?
showed that the channel is in fact a sodium-po-
tassium channel activated by hyperpolariza-
tion. A full account of the fascinatingh\o:v in
which these apparently minor details became
the central features of a new theory will be
found in a recent review,* and it illustrates
the importance of ng the raw data and
of noting discrepancies. However convincing
one’s inferprefaiion may be, one can never
knaw how impartant the discrepancies may
bhecome.

Although the Purkinje fibre pacemaker po-
tential is now attributed to slow activation of
sodium entry, the potassium decay model is
still the preferred one for the natural cardiac
pacemafer: the sinus node. In an immediate

to the cited paper, O. Hauswirth,
D. Noble, and R.W. Tsien® demonstrated the
essential features of this mechanism in an early
experimental model: the depolarized Purkinje
fibre. The fact that Purkinje fibres could show
very different pacemaker activity over differ-
ent voltage ranges, one of them closely resem-
bling that of the sinpatrial node, was the first
pu'ﬂ clue that not 2/l pacemaker mechanisms
in the heart are similar. Since then, even mare
mecharism:e tna\rehbeen disiotered,kthe most
important being the arrhythmogenic current
first analysed by W.]. Lederer and Tsien.®
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