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A kinetic analysis of the endplate ion channel blocking
action of disopyramide and its optical isomers
J. Dempster, S.V.P. Jones' & I.G. Marshall2

Department of Physiology and Pharmacology, University of Strathclyde, Glagow Gl lXW

1 The effects of the antiarrhythmic agent disopyramide was studied on responses from voltage-
clamped endplates at the neuromuscular junction of the garter snake.
2 Disopyramide reduced endplate current amplitude and decay time constant in a concentration- and
voltage-dependent manner. Endplate current decays remained monophasic in the presence ofthe drug.
These results were interpreted in terms of the drug blocking the open form of the acetylcholine
receptor-ion channel complex.
3 Disopyramide produced a greater reduction of the amplitude of endplate currents than of
miniature endplate currents. The reduction in miniature endplate current amplitude was not voltage-
dependent. Analysis of endplate current driving functions showed that this was due to the rapid
occurrence of channel block during the rising phase of the endplate current. The residual reduction,
apart from that produced by channel block, is most probably due to receptor block.
4 Disopyramide had a voltage-dependent blocking rate constant of about I07 M-' s- at -90 mV.
The unblocking rate constant was estimated from the results of experiments using paired iono-
phoretically applied pulses of acetylcholine. This value was again voltage-dependent and approx-
imately 1 s-'.
5 The actions of the (+ )- and (-)-stereoisomers of disopyramide on endplate current decay were

identical, indicating that the channel binding site at the neuromuscular junction is not stereoselective.

Introduction

Recently it has been reported that the antiarrhythmic
agent disopyramide is capable of producing ganglion
and neuromuscular blockade, albeit in high concen-
trations (Byrne et al., 1981; Healy et al., 1981). The
neuromuscular block produced by disopyramide
appears to be mainly postjunctional in origin, the
compound produces non-parallel rightwards shifts of
dose-response curves to agonists and the twitch block
cannot be relieved by anticholinesterase administra-
tion (Healy et al., 1981; Jones & Marshall, 1987). On
the basis of these results in contracting preparations,
we chose to study the effects of the drug at voltage-
clamped endplates (Jones & Marshall, 1987). These
studies showed that disopyramide produced a concen-
tration- and voltage-dependent reduction in endplate
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current time constant suggesting that the compound
was acting by blocking the open form of the endplate
receptor-ion channel complex.

Disopyramide is a non-quaternary compound pos-
sessing one tertiary amine nitrogen. The pKa value of
the amine nitrogen of disopyramide is 9.7, and thus it
will be almost totally ionized at physiological pH
levels. The substance has one asymmetric centre and
hence two optical isomers. The clinically used form of
disopyramide is the racemate and this form has been
used in the previous studies performed at the
neuromuscular junction. The work described here
represents a study of the kinetics and voltage-depen-
dence of the channel blocking action of disopyramide.
In addition we have studied the possible stereosp-
ecificity ofthe action ofthe compound on the endplate
ion channel by examining the actions of the two
stereoisomers of disopyramide. Some of the results
have been presented before in abstract form (Harvey,
et al., 1984; Jones & Marshall, 1984).
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Methods

Electrophysiological techniques

All experiments were carried out in vitro at room
temperature (18-220C) on twitch muscle fibres of the
costocutaneous muscle of the garter snake, Thamno-
phis sirtalis, with the two-microelectrode voltage
clamp technique. In experiments in which endplate
currents (e.p.cs) were recorded, an approximately
20mm length ofmotor nerve supplying the muscle was
isolated. The muscles were mounted in physiological
solution maintained at pH 7.1-7.2 containing (mM):
NaCI 159, KC1 4.2, CaCl2 2 and HEPES buffer (N-(2-
hydroxyethyl)-l-piperazine ethanesulphonic acid) 1.0.
To eliminate muscle contraction during experiments in
which nerve-evoked e.p.cs were recorded, a cut muscle
preparation was used as described previously (Fiekers
et al., 1983). In some experiments in which evoked
endplate currents (e.p.cs) were too large in amplitude
to allow adequate voltage clamping, the calcium
concentration was lowered to 1.0-1.5mm. No dif-
ferences in e.p.c. decay rates were observed in the
different levels of calcium. M.e.p.cs were recorded in
uncut muscle preparations.

Microelectrodes were filled with 3 M KCl and had
resistances of 3-8 Mfl. During evoked e.p.cs
adequacy of voltage clamping was assessed from the
voltage deviation, less than 1% of the driving force
(holding potential-reversal potential) being regarded
as adequate. The reversal potential was assumed to be
-5 mV (Fiekers et al., 1983). The motor nerve was
stimulated at a frequency of 0.5 Hz with rectangular
pulses of0.05 ms duration and ofstrength greater than
the threshold required to elicit e.p.cs.
To allow the calculation ofchannel unblocking rate
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constants, paired e.p.cs were evoked ionophoretically
as described by Adams (1976). Paired e.p.cs were
evoked from muscles paralysed with tetrodotoxin
(10-' M). Double-barrelled electrodes were used, each
pulse of acetylcholine emanating from a separate
barrel in order to avoid pulse interval-dependent
changes in acetylcholine discharge (Adams, 1976).
Both barrels had similar resistances within the range
100-150 MCI, and were filled with 2.5 M acetylcholine
chloride. The ionophoretic currents were adjusted to
produce equal amplitude e.p.cs from each barrel.

Collection and analysis of e.p.c. and m.e.p.c. data.

E.p.cs and m.e.p.cs were passed through a low pass
(d.c. -5kHz) filter and recorded on an FM tape
recorder (Racal 4DS, d.c. -5 kHz) for later analysis.
Signals from the tape recorder were amplified and
sampled every 40 gts by an analog to digital converter
interface unit (Cambridge Electronic Design 502) and
analysed by a laboratory minicomputer (PDP 11/23,
DEC). Peak amplitude and decay characteristics of
individual currents were measured by an e.p.c.
analysis programme (Dempster, 1985), and sub-
sequently each series ofcurrents (10-20 for e.p.cs, 20-
100 for m.e.p.cs) was aligned at the mid-point of the
rising phase, averaged and re-analysed. Rise times
were calculated from the averaged signal as the time
from 10-90% of the peak current. At maximum gain
the rise time of the voltage clamp was 0.07 ms (10-
90% peak).

Driving function analysis

Endplate current driving functions are a measure of
the rate of opening of endplate ion channels, cal-
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Figure 1 The effects of disopyramide on families of e.p.cs recorded at -50, -70, -90, and - 110 mV (top to
bottom), (a) control and disopyramide; (b) 5 x 10-'M; (c) 5 x 1O-4M. Each e.p.c. is the digitized average of
approximately 20 e.p.cs. Note the reduction ofamplitude and increase ofdecay rates of e.p.cs recorded in the presence
of disopyramide.
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culated by computer deconvolution of digitized e.p.cs
as described previously (Beam, 1976; Connors et al.,
1983; Henderson et al.. 1986).

W(t) = FFT-' rFFT (e.p.c.(t))

_ FFT (e-'11ion)

(VhbVr)

where W(t) is the driving function, e.p.c.(t) is a 512
point digitized average of 20 e.p.cs, ef/tion is an
exponential function representing the decay of the
endplate ion channel current with Tr. usually being
estimated from the time constant of e.p.c. decay. W(t)
has been scaled by the current driving force (VY,
voltage clamp holding potential; Vr, reversal poten-
tial).
By reversing the deconvolution calculation,

simulated e.p.cs can be generated from the driving
function with any chosen value of Tion (Henderson et
al., 1986).

Membrane potential (mV)
- 120 -80-140 -100 -60-40
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Drug application

The drugs used were racemic disopyramide phosphate
(Roussel or Searle), (+ )- and (-)-disopyramide phos-
phate (Roussel), acetylcholine chloride and
tetrodotoxin (Sigma). After a series of control
measurements in normal physiological solution, the
solution containing the disopyramide was introduced
into the muscle chamber at an approximate rate of
5mlmin-' for 5min. After a further 10min at
equilibrium, measurements were made. In most
experiments, three concentrations ofdrug were used at
the same endplate. Only one endplate per muscle was
used and only one drug per endplate. All results in the
text and tables are expressed as mean ± standard error
(mean ± s.e.).

Results

Effects ofracemic disopyramide on e.p.c. and m.e.p.c.
time course and amplitude

As reported previously for the snake cut costocutan-
eous muscle preparation (Fiekers et al., 1983; Hender-
son et al., 1986) e.p.cs and m.e.p.cs decayed as single
exponential functions between 95% and 5% of peak
amplitude at all holding potentials tested between
-50 and - 130 mV. That is,

1(t)=I(=)e-t/"

-100 where I(t) is the current at time t after the peak, I(0) is
the peak current amplitude and T is the decay time
constant. Also, T increased exponentially with hyper-
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Figure 2 Effects of disopyramide (5 x 0--5 x l0- M)
on current-voltage relationships of e.p.cs in a represen-
tative cell. Control amplitudes are shown by (0), and
amplitudes of e.p.cs recorded in disopyramide by (U)
(8 x 10-'M), (V) (10-4M) and (*) (5 x 10-4M). Values
after washout are shown by (0). The inset (from Jones &
Marshall, 1987) shows e.p.cs recorded at -90 mV in the
absence and presence of 5 x 10-M, 8 x 10-5M and
10- M disopyramide (bottom to top). Note the reduction
in e.p.c. rise time.

T(Vm) = T(O)evm/H
where Vm is the holding potential and H is the
characteristic change in Vm required to produce an e-
fold change in T.
The major effect of disopyramide (5 x 10' to

5 x 10- M) was that it produced a marked concentra-
tion-dependent reduction of e.p.c. amplitude and
shortened e.p.c. decays. The concentration-dependent
effects ofdisopyramide on e.p.cs recorded over a range
of holding potentials are shown in Figure 1.

Plots of holding potential versus peak current
amplitude (Figure 2) show some non-linearity at
negative membrane potentials. Thus the effect of the
drug is slightly greater at hyperpolarized potentials.
Two effects were observed on e.p.c. time course.
Firstly T was markedly reduced, but e.p.cs continued
to decay as single exponential functions at all holding
potentials. At the highest concentration (5 x 10-4M,
Figure lc) the e.p.c. decay phase was almost as fast as
the rising phase, and was less well fitted by an
exponential curve, probably due to distortions
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introduced by the transmitter concentration within the
synaptic cleft not yet having decayed to zero. No
evidence for more than one decay component was
obtained. Secondly, the compound produced a reduc-
tion in the rise time of e.p.cs. This effect can be seen
clearly in the inset to Figure 2. The effects of diso-
pyramide (5 x 10-5M) on e.p.c. amplitude at several
holding potentials are shown in Table 1. Semilogarith-
mic plots of T versus membrane potential (Figure 3)
show that increasing concentrations of disopyramide
not only reduce the absolute value ofT but also reduce
the dependence of T on membrane potential. Thus in
five cells, 10-4 M disopyramide virtually abolished the
voltage-dependence of ?, increasing the control H
value of -80 ± 6mV to - 1058 ± 394 mV, while the
highest concentration (5 x 10-4M) reversed the vol-
tage-dependence (H = 479 ± 244).

In addition to its effects on e.p.cs, disopyramide also
shortened the decay time constant ofm.e.p.cs, but had
no measurable effect on rise time. Some reduction of
m.e.p.c. amplitude was observed but the percentage
reduction was not dependent upon membrane poten-
tial (Table 1). Thus a comparison of the percentage
reduction of e.p.c. and m.e.p.c. amplitudes in
5 x l0-s M disopyramide showed that the drug
produced a 27 ± 6% reduction in e.p.c. amplitude at
-90mV but only a 6±1% reduction in m.e.p.c.
amplitude at the same holding potential.
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Figure 3 Effects of disopyramide (5 x 10-5M-
5 X 10-4 M) on e.p.c. decay time constants. Results are

expressed as semilogarithmic plots ofdecay time constant
(t) versus membrane potential, recorded from a represen-
tative cell. Control time constants are shown by (0) and
those recorded in disopyramide by (U) (5 x 10- M), (A)
(10-4M) and (*) (5 x 10-4 M). H values representing the
voltage-dependence (mV) are shown associated with each
plot.

Table 1 The effects of membrane potential on the
reduction of e.p.c. and m.e.p.c. amplitude by diso-
pyramide (5 = 10-5M)

Membrane potential
(mV)

- 50
- 70
-90
-110
- 130

e.p.cs
(% control)

(n = 7)

80 ± 15
78 ± 13
73 ± 16
67 ± 6
55 ± 6

m.e.p.cs
(% control)

(n = 9)

86 ± 9
97 ± 9
93 ± 5
91 ± 5
88 ± 5

Results are mean ± s.e. and are expressed as percen-
tage of control e.p.c. and m.e.p.c. amplitudes recor-
ded from the same cells.

How much do receptor block and effects on quantal
content contribute to the effects ofdisopyramide?

The observation that disopyramide reduced peak
e.p.c. amplitude more than it did peak m.e.p.c.
amplitude suggested that the substance might be
affecting quantal release of transmitter. Quantal con-
tent calculated by the direct method (i.e. the ratio of
peak e.p.c. over peak m.e.p.c. amplitude) indicated a
decrease in quantal release. E.p.cs, however, have a
more prolonged rising phase than m.e.p.cs, since the
200-300 quanta in the e.p.c. are not released syn-
chronously, compared with the single quantum in the
m.e.p.c. We therefore considered that the rapid chan-
nel block produced by the compound might cause
block of a substantial number of channels during the
e.p.c. rising phase and thereby reduce its peak
amplitude to a greater extent than that of the m.e.p.c.
We investigated this by using a deconvolution calcula-
tion (see methods) which when applied to an e.p.c.
produces the e.p.c. driving function, a measure of the
time course of channel opening which is dependent
only on the rate of transmitter release and receptor
binding. Therefore the ion channel blocking effects of
disopyramide which occur only after the channel has
opened should not affect the size or time course of the
e.p.c. driving function. We derived driving functions
from averages of approximately 20 e.p.cs both in
control and in the presence of 10- M disopyramide, a
concentration that causes an approximately 40%
reduction in amplitude and shortens decay time
constants to around 0.6 ms. At this concentration the
e.p.c. decay time constant, T, could be used as a good
approximation to the channel closure time constant,
Ti.., required for calculating the driving function.
Simulated e.p.cs were then generated from each driv-
ing function by reversing the deconvolution calcula-
tion using the same value of T for both the control and
drug. The simulated e.p.cs have in effect had the open



DISOPYRAMIDE AND ENDPLATE ION CHANNELS 303

ion channel blocking effect of the drug subtracted,
allowing us to observe any effects of the drug on
quantal content or on receptors, or forms of ion
channel block which do not require the channel to
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open first before block can occur. Simulated e.p.cs in
the presence of 10-4M disopyramide were approx-
imately 20% smaller in amplitude than control e.p.cs
(Figure 4). This percentage depression of e.p.cs was
similar to that shown for m.e.p.cs at the same holding
potential, suggesting that reduction ofquantal content
does not play a role in the action of disopyramide on
e.p.cs.

Calculation ofrate constantsfor the endplate channel
blocking action ofdisopyramide

The results were interpreted in terms of the sequential
model of channel block (Adams, 1975; Ruff, 1977;
Adler et al., 1978):

k, f G
ACh + R = AChR AChR* + D I AChR* D

k2 aX F
closed open blocked

Where ACh is acetylcholine, R is the receptor, AChR
is the ACh bound closed state of the receptor-channel,
and AChR* is open state of the receptor-channel and
D is the channel blocking drug. k,, P and G are the
forward rate constants and k2, x and F are the
backward rate constants. The actions of D are
therefore determined by G, the blocking rate constant
and F the unblocking rate constant. KB, the dissocia-

"Ii*N*$1 .Ik tion constant for the channel blocker is F/G.
10 15 ms If the blocking drug produces, like disopyramide,

fast single exponential decays, it is likely that F will be
very small and can therefore be ignored in the
calculation of G. It is possible to calculate G from
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Figure 4 Recorded and simulated e.p.cs in the presence
of disopyramide, and their associated driving function.
The e.p.c. in (a) is a digitized average of20 e.p.cs recorded
at -I 10 mV in 10-4 M disopyramide. The amplitude of
the averaged e.p.c. is 61% of the amplitude of the control
e.p.c. at -O00 mV from the same endplate. Deconvolu-
tion of the e.p.c. (T = 0.68 ms) shown in (a) produced the
driving function shown in (b). This driving function was
then reconvoluted with an exponential decay function
with the same decay time constant as for the control e.p.c.
(t = 2.30 ms), to create the simulated e.p.c. shown in (c).
The simulated e.p.c. represents the remaining effects of
disopyramide on the e.p.c. after the channel block effect
has been subtracted. The amplitude of this simulated
e.p.c. is 83% of the amplitude of the actual control e.p.c.

GD = l/'drug -Icontroi (Adams, 1976).
Values of G over a range of holding potentials are

shown in Table 2. At the highest concentration of
disopyramide used (5 x 10-4 M), G was smaller than at
lower concentrations. We considered this apparent
reduction in G to be another consequence of the
prolonged period of transmitter release which is

Table 2 Calculated values of blocking rate con-
stant (G) in disopyramide (I0-4 M and 5 x 10-4 M) at
several membrane potentials

Membrane potential
(mV)

-50
-70
-90
-110
- 130

G
(X 106 M-' S-')

104M
7.1 ± 0.6
7.8 ± 0.5
9.7 ± 0.9

10.3 ± 0.7
12.7± 1.1

5 x 10-4M
5.7± 1.1
6.1 ± 1.0
7.0 ± 0.9
7.9± 1.7
10.2± 2.1

Results are expressed as mean ± s.e. (n = 4-9).
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Table 3 Calculated value of unblocking rate (F),
blocking rate constant (G from Table 2) and
dissociation constant (KB) for disopyramide
(10-4M) at two membrane potentials

Membrane potential

-9OmV -lOOmV

,oX
I-

0-~~~

1.0 2.0
Tmeasured (Ms)

Figure 5 Errors introduced into the measurement of
time constants by non synchronous transmitter release.
Using a driving function derived from a control e.p.c., a
family of simulated e.p.cs were generated from a range of
exponential decay functions representing ion channel
open times from 0.15 to 2 ms. The figure shows the
measured decay time constant, TmmesMd of the simulated
e.p.c., plotted versus the ion channel open time, Ti., used
to generate it. It can be seen that, particularly at small Tioy
values (i.e. rapid channel block) T.ur,, markedly overes-
timates tj,. For comparison the solid line indicates the
Tmeasured = Tion line that would result if release had been
instantaneous.

characteristic of the e.p.c. The e.p.c. can decay no
faster than the time course oftransmitter release which
causes the channels to open. Therefore at the highest
drug concentration used, whenGD may be ofthe same
order as, or greater than, the rate of decay of
transmitter release, the measured e.p.c. time constant,
Tmcasured, may greatly overestimate the decay time
constant of the ion channels, 'rion. To investigate this
possibility, a family of simulated e.p.cs was generated
from a single control driving function, using values of
Tion varying from 0.05 ms to 2.0 ms. Figure 5 shows
Tmeasured, obtained by fitting a single exponential curve
to the simulated e.p.c. decay phase, plotted versus the
Ti.. value from which it was generated. As previously
reported (Henderson et al., 1986) Tmeasured can be a
considerable overestimate of Tion when the T value is
small. For example, when Tion is 0.20Ms, T.,,d is
0.32ms, a 60% overestimate which is sufficient to
account for the reduction in G at a concentration of
5 x 10-4M compared to the lower concentration
shown in Table 2.
Due to the above uncertainties the highest concen-

tration ofdisopyramide was omitted from calculations

F (s-')
G (MN s')
KB (M)

1.1 ± 0.2
9.7 ± 0.9
1.1 x l7-,

0.9 ± 0.2
10.3 ± 0.7
9 x 10-8

Voltage
dependance

(mv)

125
- 138

93

The voltage-dependence values for each rate con-
stant are also shown.

of the voltage-dependence of G. At the lower concen-
trations the change in membrane potential required to
produce an e-fold change in G was -469 mV at
5 x 10-5M and - 138 mV at 10-4M disopyramide.
Because ofthe absence ofany discernible slow phase of
decay of e.p.cs it was not possible to calculate F
directly from the e.p.c. data. Accordingly F was
calculated from the results of recording pairs of
ionophoretically evoked e.p.cs in the presence of
disopyramide (Figure 6). F was calculated from the
reciprocal of the slope of the semilogarithmic plot of
the reduction in amplitude of the second e.p.c. versus

100. F
.< B~~~~11nA

100ms
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.0

C

10- 1
0 250 500 750 1000

Time (ms)

Figure 6 Effect of 10- M disopyramide on paired
responses to inophoretically-applied acetylcholine. The
first pulse is shown at the beginning of the sweep. The
second pulse was applied at variable intervals after the
first. Holding potential -90 mV. The graph shows the
relative percentage inhibition of the test pulse produced
by the prepulse on a similogarithmic scale as a function of
time. The time constant estimated from the slope of the
fitted line was approximately 700 ms.
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Figure 7 The effects of the (+ )- and (-)-stereoisomers of disopyramide on e.p.c. decay time constants. Results are
expressed as in Figure 3: (a) shows the effects of(+)-disopyramide and (b) the effects off(-)-disopyramide. In both (a)
and (b), control is shown by (0), disopyramide 5 x 10-5 M by (U), 10-4 M by (A) and 5 x 10- M by (*). H values (mV)
are shown to the right ofeach plot. Each point represents the mean of 5-10 experiments in (a) and 3-8 experiments in
(b); vertical lines show s.e.

the time ofseparation from the first e.p.c. F values and
their associated voltage-dependence values at two
holding potentials are shown in Table 3. Also shown in
Table 3 are dissociation constant values calculated
from the F values and G values from Table 2. F and G
were found to exhibit opposite voltage-dependencies.
Hence the dissociation constant KB was also found to
be voltage-dependent (Table 3).

The effects of (+ )- and (-)-disopyramide on ep.cs

Both (+)- and (-)-stereoisomers of disoypyramide
reduced e.p.c. amplitude and time course in the same
concentration-range. As with racemic disopyramide,
both stereoisomers produced rapid e.p.c. decay phases
which could be fitted by a single exponential function.
A comparison of the effects of the (+)- and (-)-
isomers of disopyramide on e.p.c. decay time con-
stants is shown in Figure 7. The effects of the two
isomers are virtually superimposable.

Discussion

Our results indicate that the previously reported non-
competitive anticholinesterase-resistant neuromus-
cular block produced by the antiarrhythmic agent

disopyramide in isolated skeletal muscle preparations
is most probably due to blockade of the open form of
the endplate receptor-ion channel complex. Evidence
for this is the concentration- and voltage-dependent
shortening ofthe decay phase ofe.p.cs and m.e.p.cs. In
addition to the action of the compound on the ion
channel, it is probable that the observed non-voltage
dependent reduction in amplitude ofm.e.p.cs is due to
receptor block. Although at first sight it appears as if
the compound is reducing quantal content, i.e. e.p.c.
amplitude is affected much more than m.e.p.c.
amplitude, we believe that this is due to channel block
occurring during the rising phase of the e.p.c. This is
because of the temporal dispersion of evoked trans-
mitter release, a conclusion confirmed by the lack of
effect of the drug on m.e.p.cs which are the result of
virtually instantaneous and simultaneous receptor
activation by the contents of one quantum of acetyl-
choline. By using the method of driving function
analysis and simulation of e.p.cs from driving func-
tions we were able to correct for the effects of channel
block on e.p.c. amplitude. When this was done we
found that disopyramide (10- M) reduced both e.p.c.
and m.e.p.c. amplitude by around 20%. This finding is
consistent with a postjunctional receptor blocking
action of the compound. Thus it is not necessary to

a
3CrT
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1.0-

0.5+

0.3

305

I



306 J. DEMPSTER et al.

invoke a reduction of quantal content as a possible
contributory factor to the reduction of e.p.c.
amplitude.
The type of change in e.p.cs produced by diso-

pyramide was typical of compounds which have
relatively slow unblocking rate constants such as
tubocurarine (Colquhoun et al., 1979), atropine
(Adler et al., 1978) and the local anaesthetic QX314
(Beam, 1976). All these compounds produce fast single
exponential decays which contrast with the double
exponential decays shown with compounds with faster
unblocking rate constants. This prediction is confir-
med by the observed F value of approximately 1 s-', a
value similar to those for the above compounds. Both
F and G, the blocking rate constant, were voltage-
dependent, F decreasing and G increasing with mem-
brane hyperpolarization. This result indicates that the
compound is acting as a charged molecule. This is
consistent with the pK8 value of 9.7, which results in
98% of the compound being in ionized form at pH 7.2.
The G value of around 10m-M' s-' measured by
-90mV in the presence of disopyramide is similar to
that of many other voltage-dependent drugs at the
endplate ion channel (Colquhoun, 1981).

Recently we showed that four diastereoisomers of

the antibiotic substance, chloramphenicol, showed no
stereoselectivity for the endplate channel of the snake
(Henderson et al., 1986). One limitation to the inter-
pretation of this result was that stereospecificity
decreases with compounds of low affinity (Lehmann,
1980), and the chloramphenicols had dissociation
constants for the channel in the region of 1 mM. The
stereoisomers of disopyramide afforded an opportun-
ity to test further the stereoselectivity ofchannel block
by using compounds of considerably higher affinity
(equilibrium dissociation constants around 0.1 M).
Not surprisingly, in view of the large number of
chemically dissimilar compounds that have been
demonstrated to cause endplate ion channel block
(Pennefather & Quastel, 1980; Lambert et al., 1983),
no evidence of stereoselectivity was obtained. The lack
of stereoselectivity at the endplate channel contrasts
sharply with the stereoselectivity on the cardiac action
potential (Mirro et al., 1981) and at cardiac muscarinic
receptors (Mirro et al., 1980).

We thank Roussel for kindly supplying the isomers of
disopyramide and Avril McColl for help in preparing the
manuscript.
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