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Summary. The use of cholinesterase (CHE) inhibitors provided
valuable information about the mechanism(s) of neuromuscular
transmission, but questions on side effects at the level of ACh-
activated channels were raised. Patch-clamp recording was used
to study the effects of prostigmine (PST) and methanesulfonyl
fluoride (MSF), a reversible and an irreversible cholinesterase
inhibitor, respectively, on ACh-activated channels. We found
that these drugs diminish the average dwell time of elementary
currents from around 5 msec (control) to less than 1 msec in the
presence of PST (20 um) or MSF (5 mM) (at room temperature).
With MSF the ACh-activated channel conductance of the most
frequently observed amplitude class decreased from 45 pS (con-
trol) to 30 pS, but not in the presence of PST. In control conditions
there were also amplitude classes of 60 and 24 pS, with probabili-
ties of occurrence <10%. In the presence of 1.5 mm MSF, where
current dwell time was not affected, additional subconductance
states of 19 and 36 pS were observed and may be due to partial
blockade of the open channel. We conclude that the drug of choice
to be used in studies on the role of CHE in the neuromuscular
transmission is MSF, because at 20 uM PST, where blockade of
ACh-activated channels is significant, cholinesterase was re-
ported to be partially inhibited, whereas at | mm MSF it is fuily
inhibited and the dwell time of ACh-activated channels is not
affected.
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Introduction

At the neuromuscular junction the action of acetyl-
choline (ACh) must be short to effectively depolarize
the membrane, to evoke the action potential, and
consequently, the muscle fiber contraction. Cholin-
esterase, an enzyme resident in the cleft of the syn-
apse, rapidly hydrolyzes ACh and is believed to
influence the kinetics of the neuromuscular trans-
mission, because it removes the released neuro-
transmitter from the cleft. With this the transmitter
action on the postsynaptic receptor channels is
shortened.

The most common approach to study the role of
cholinesterase on neuromuscular transmission is by
using various anticholinesterase drugs. Although
such experiments have provided important informa-
tion about the mechanism of neuromuscular trans-
mission, they also raised notes of caution. It ap-
peared that anticholinesterase drugs may not act
solely on the enzyme. In the very early studies (Ec-
cles & MacFarlane, 1949; Del Castillo & Katz, 1957)
actions on ACh receptors were proposed. These
drugs, at high concentrations, while prolonging the
decay of end-plate currents (Kordas, 1972a,b; Mag-
leby & Stevens, 1972a,b; Pascuzzo et al., 1984), also
reduced the amplitude of end-plate potentials and
currents (Eccles & MacFarlane, 1949; Kuba & Tom-
ita, 1971; Kordas, Brzin & Majcen, 1975). A de-
crease in the amplitude of the end-plate responses,
which appeared after a transient increase, was also
observed at relatively low concentrations of anticho-
linesterases (Scuka, 1987, 1988; Deana & Scuka,
1990).

The nature of the interaction(s) of the cholines-
terase inhibitors with ACh receptors-channels was
reported to involve weak agonist properties, block
of the open channel, desensitization, and altered
channel conductance properties (Kuba et al., 1974;
Katz & Miledi, 1977; Akaike et al., 1984; Shaw et
al., 1985; Albuquerque et al., 1988).

In this paper, we examined the effects of prostig-
mine (PST) and methanesulfonyl fluoride (MSF) on
the properties of single ACh-activated elementary
currents recorded in long-term cultured adult muscle
fibers. These two drugs were selected because of
their different chemical structure and because PST
is a reversible cholinesterase inhibitor whereas the
action of MSF is an irreversible agent. The purpose
of the study was to search for possible different
effects of these two drugs on ACh-activated elemen-
tary currents.
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Materials and Methods

CELL CULTURE

Experiments were carried out on adult muscle fibers (from Wistar
rats) prepared as a suspension in culture. Single muscle fibers
were obtained from the M. flexor digitorum brevis according to
a modification of the method of Bekoff and Betz (1977). Briefly,
the muscles were dissected from the animal and placed in 35-mm
culture dishes, in 2 ml Eagle’s Minimal Essential Medium (MEM;
Flow, UK) supplemented with horse serum (5% by volume;
Flow), penicillin (100 units ml~!), streptomycin (100 xg mi~!) and
2 mM L-glutamine. To this medium, collagenase (GIBCO) was
added (3 mg ml~!). The muscles were incubated for 3 hr at 36°C
in an air-5% CO, incubator at 95% humidity, washed in fresh
EMEM and mechanically dissociated into single muscle fibers by
repeated passages through Pasteur pipettes, the tips of which had
been fire polished. The isolated muscle fibers were cultured in
plastic dishes for up to two weeks. Cultures of five to nine days
were used in the experiments.

SINGLE-CHANNEL RECORDING

Previous to the experiment the fibers were transferred into the
recording chamber and bathing solution of the following composi-
tion (in mMm): 131.8 NaCl, 5 KCl, 2 MgCl,, 0.5 NaH,PO,, §
NaHCO,, 10 HEPES (N-2-hydroxyethylpiperazine-N’-2-ethane-
sulfonic acid), 10 p-glucose, 1.8 CaCl,, pH 7.2 (NaOH). The
chamber was mounted on the base of an inverted OPTON IM 35
microscope, and the preparation was visualized at 200 to 400
magnification with phase-contrast optics. All experiments were
carried out at room temperature.

Recording pipettes were pulled from borosilicate capillaries
(GCI120F, Clark Electromedical Instruments, Reading, UK) on a
vertical puller (Palmer BioScience, UK), with a diameter of about
1-2 pm (resistances in the range 10-20 M{}) and heat polished
according to the methods of Corey and Stevens (1983). Pipettes
were filled with 100 to 200 nm ACh (Sigma) dissolved in the
bathing solution. Prostigmine (neostigmine methyl sulfate, Sigma)
and methanesulfonyl fluoride (Eastman Kodak) were added to
this solution at concentrations stated. Gigaohm-seal, cell-
attached patches from the middle part of the fiber were obtained
with conventional techniques (Hamill et al., 1981) with a home-
made amplifier (Henigman, Kordas & Zorec, 1987; see also Zorec
et al., 1991).

The current signal from the amplifier was stored on a VHS
video recorder (Tensai) following pulse-code modulation (modi-
fied 501ES, Sony; Lamb, 1983) for subsequent analysis. Signals
were low-pass filtered at 3 kHz (—3 dB, 4-pole Bessel) and con-
nected to the analog-to-digital converter CED 1401 (Cambridge,
UK), sampled at 10-20 kHz and stored on a hard disk (IBM
PC compatible). Acquisition and analysis software was kindly
provided by Mr. John Dempster (Strathclyde University, Glas-
gow, UK).

Single-channel currents were analyzed by using the program
described previously (Dempster, 1989). The current amplitude
distribution was determined to obtain the mean current amplitude
value at different pipette potentials. In general each histogram
had at least two peaks corresponding to baseline noise and open
state of the ACh-activated elementary currents. Amplitude distri-
butions were formed from measurements of average amplitude of
each elementary current event and displayed as percentage of
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states per current interval. In some cases mean amplitude of
elementary currents were also determined by measurements (S
to 30 events) directly from the screen of the computer monitor
by using the cursors of the program. Where estimates of the mean
current levels obtained by measurements of only some events
(main and subconductance states) were compared with means
obtained by automatic computer measurements, the difference
between the two values was less than 5%.

The amplitude distributions determined by automated
method were well fitted by Gaussian curves. In some experiments
a slight skewness of the elementary current amplitude distribution
of the ACh-activated elementary current events was observed.
These humps in the shape of the distribution corresponded to
additional classes of ACh-activated elementary currents. The
amplitudes of these events were measured manually by inspecting
the whole signals in which skewness of the open-time amplitude
distribution were observed. Where subconductance states were
more frequent, the amplitudes of digitized elementary currents
were arbitrarily divided into two or three groups by means of a
threshold interval (50%, 15 to 85%, 25 to 75%, 30 to 70% of the
mean amplitude). This improved the current amplitude resolution
within the selected range of current amplitude values. During
such procedures signals were also low-pass filtered (1 kHz, —3
dB, Bessel).

Channel conductance was determined from the slope of the
current versus voltage relation obtained by linear regression. In
the case of few subconductance states, channel conductance was
estimated from the amplitude of the elementary currents and the
driving potential, which was taken to be equal to the sum of
pipette holding potential and the estimated reversal potential for
the current-voltage relation of the main conductance state. A
reversal potential of 0 mV for ACh-activated elementary currents
was assumed (Mishina et al., 1986).

For Kkinetic analysis the same digitized records were used,
after reduction to a table of transition times and amplitudes by a
routine of amplitude threshold analysis. The signal was scrolled
until an amplitude greater than the threshold (30 to 50% of mean
elementary current amplitude) was detected. The open time was
defined as the duration of the event at one-third to one-half the
mean amplitude current. A histogram was formed and an expo-
nential distribution curve was fitted to the data, composed of one,
or the sum of two, exponential functions. The minimum duration
accepted in this analysis was 150 usec (20-kHz sampling rate)
and 300 msec (10-kHz sampling rate). Existence of additional
conductance states was usually not taken into account in such
elementary current kinetic analysis, as the probability of observ-
ing these states was typically around 10% of all elementary cur-
rents. This procedure used all data points within the elementary
current event.

Results

ComPARISON OF KINETIC PROPERTIES

OF ACh-AcTIVATED ELEMENTARY CURRENTS

IN CoONTROL CONDITIONS AND IN THE PRESENCE
oF PST aANnD MSF

In denervated muscle fibers ACh-activated channels
are characterized by a longer dwell time and a
smaller conductance (Katz & Miledi, 1972; see
Schuetze & Role, 1987; Brehm & Henderson, 1988;
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Fig. 1. (A) Properties of ACh-activated elementary currents in
the presence of anticholinesterase drugs. Patch pipette contained
200 nM ACh, to which PST (prostigmine, 20 M, middle trace) or
MSF (methanesulfonyl fluoride, S mM, lower trace) was added.
Top trace shows elementary currents (upward deflection denotes
current of cations into the cytosol here and elsewhere in the
paper) in control conditions (pipette potential 88 mV), middle
trace when PST was added (pipette potential 81 mV), and lower
trace in the presence of MSF (pipette potential 84 mV), Note the
reduction in elementary current dwell time, while elementary
current amplitude is similar in all three membrane patches. (B)
Amplitude distributions of elementary current events from re-
cordings of A. Amplitude distributions of the recordings in the
middle trace (5.6 pA, 446 events), top trace (5.9 pA, 1253 events)
and bottom trace (3.9 pA, 711 events) are shown. Amplitude
distributions were obtained from average elementary current am-
plitudes (see Materials and Methods)

see also Steinbach, 1989). It was reported that adult
muscle fibers cultured for more than four days ac-
quire properties which are similar to those obtained
in ‘clasically’ (in situ) denervated muscle fibers
(Ruzzier & Zorec, 1988; F. Ruzzier, F. Grohovaz,
P. Lorenzon, and R. Zorec, submitted). We have
used the same preparation for the study of drug
single-channel interactions, because the elementary
current dwell time is not likely to be limited by the
bandwidth of the recording system.

Figure 1A (upper trace) shows ACh-activated
elementary currents which have three to four times
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longer average dwell times than the ACh-activated
channels in nondenervated muscle fibers (junctional
type) {Brehm & Henderson, 1988; Ruzzier et al.,
submitted). The distribution of elementary current
dwell times was best fitted by the sum of two expo-
nential functions with time constants which were
around 0.5 and 7 msec, as shown in Fig. 2 left (aver-
age dwell time 4.9 msec, 634 events, pipette potential
88 mV). These results are in agreement with previ-
ous reports (Henderson, Lechleiter & Brehm, 1987).
In four out of five experiments we have also seen
additional conductance states (one smaller and one
higher, see Fig. 4), where the probability of occur-
rence was 10.0 = 8.8% (mean = sp, n = 4), and
these events were therefore not excluded from the
kinetic analysis in these experimental conditions.

The middle and lower traces of Fig. 14 show the
effects of the presence of PST (20 um) and MSF
(5 mMm) in the patch pipette, respectively, on ACh-
activated elementary currents. In previous experi-
ments it was shown that these concentrations inhibit
the activity of cholinesterase (Kordas et al., 1975).
It is clear that the dwell time of elementary currents
has decreased considerably. Figure 2 shows this ef-
fect quantitatively, where dwell-time distributions
were best fitted by one exponential function with
time constants of 0.9 and 0.4 msec, for PST and
MSF treatments, respectively. Similar results were
obtained in four other patches with PST (20 M) and
MSF (5 mm).

A smaller reduction in dwell time was also ob-
served with 6 uM PST (n = 2). In one of these, at
82-mV pipette potential, average dwell time was 2.1
msec (0.6- and 2.3-msec time constants, 485 events)
and 0.5 msec (0.2- and 2.2-msec time constants, 405
events). However, with 1.5 mM MSF no reduction of
average dwell time was observed. At 84-mV pipette
potential (similar conditions as in experiment of
Figs. 1 and 2), average dwell time was 5.5 msec (0.3-
and 6.3-msec time constants, 682 events).

Similar results were obtained in experiments
(n = 5) with 100 nm ACh in the pipette. In control
conditions no apparent desensitization was ob-
served.

RELATIONSHIP BETWEEN CHANGES OF THE
KIiNETIC PROPERTIES OF ACh-ACTIVATED
ELEMENTARY CURRENTS BY PST AND MSF, AND
CHANNEL CONDUCTANCE

Elementary current amplitudes were normally dis-
tributed (Fig. 1B, see also Figs. 4 and 5). The ampli-
tude of the events in the middle trace of Fig. 14 (see
Fig. 1B, legend) is slightly smaller than the events
on the top trace (Fig. 1A, see legend to the figure).
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Fig. 2. Open dwell-time distributions for elementary ACh-activated currents recorded in control conditions (right), in the presence of
PST (20 uM, middle) and in the presence of MSF (5 mm, left). In control conditions the distribution was best fitted by a sum of two
exponential functions with time constants of 0.5 and 7.0 msec (634 events), whereas in conditions where PST or MSF as added to the
pipette solution the distributions were best fitted by one exponential with significantly smaller time constants of 0.9 and 0.4 msec,
respectively. (Middle histogram was obtained from 558 events and the right one from 392 elementary currents.)
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Fig. 3. The effect of PST (20 uM, open squares) and MSF (1.5
mM, open triangles; 5 mu, filled triangles) on the dependence of
the ACh-activated elementary currents (most frequently ob-
served) versus pipette potential (filled circles, control). Conduc-
tances for each experiment were determined separately by linear
regression of the following forms: y; = 0.0436 - x; + 1.810 (con-
trol, corr. = 0.99, n = 5), v, = 0.0463 - x, + 1.690 (PST 20 um,
corr. = 0.96, n = 6), y; = 0.0445 - x; + 1.950 (MSF 1.5 mm,
corr. 0.99, n = 4) and y, = 0.0297 - x, + 1.120 (MSF 5 mwm,
corr. = 0.91, n = 4), where y and x values are in pA and mV,
respectively, in these and other regression procedures elsewhere
in the paper. Note that each current vs. voltage relation was
normalized against the reversal potential of the control experi-
ment by shifting the I/V relationships along the abscissa. Reversal
potential (—40 mV) of the control experiment was taken as a
reference.

This apparent difference is not due to the presence
of PST, but is rather due to the lower driving force
for cations, because the reversal potential in the top
trace (Fig. 1A) was —37 mV and —27 mV in the
middle trace (determined by linear regression, see
also Fig. 3). (Reversal potentials of elementary cur-

rents are not 0 mV because of the cell-attached re-
cording configurations. Therefore, reversal poten-
tials of elementary current events can also be
referred as membrane potentials (see Materials and
Methods)). The apparently lower conductance for
elementary currents in the bottom trace (Fig. 14) is
a true phenomenon, because the driving force for
cations was higher than in the control conditions
(membrane potential —48 mV).

The relationship between the elementary cur-
rent amplitude and the presence of cholinesterase
inhibitors is more clearly shown on Fig. 3, where
elementary current was plotted versus pipette poten-
tial, Note that individual I/V plots were shifted along
the abscissa, and that the membrane potential of
~40 mV was chosen arbitrarily to be the common
reversal potential. Membrane potentials ranged
from —20to —65 mV, with an average of 40.3 = 7.1
(mean = SEM, n = 7), which is in agreement with
previous reports (Lee, Miledi & Ruzzier, 1987; Ruz-
zier et al., submitted). From Fig. 3 it can be con-
cluded that low doses of MSF (1.5 mmM) and the
presence of PST (20 uMm) do not affect ACh-activated
channel conuctance, which was 43.6 pS in control
conditions and 46.3 and 44.5 pS in the presence of
20 um PST and 1.5 mm MSF, respectively. These
values are in agreement with conductance properties
of the main (most frequently observed) conductance
state reported elsewhere (Henderson et al., 1987;
Ruzzier et al., submitted). However, at 5 mM MSF
the channel conductance decreased to 29.7 pS. This
effect was accompanied, as shown already (Fig. 2),
by a reduction in elementary current dwell time.
Therefore, the action of PST alters the channel kinet-
ics, and the action of MSF results in altering the
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channel kinetics and conductance. These results are
consistent with the open-channel block of ACh-acti-
vated channels by cholinesterase inhibitors (Hille,
1984).

In the case of MSF the residency of the inhibitor
molecule in the open channel seemed to be much
shorter and may explain the (apparently) lower con-
ductance of the channel. This may be due to the
limited bandwidth of the recording apparatus. It may
also be that the action of MSF may include another,
as yet unidentified, mechanism which alters the
channel conductance properties, but not via the
blocking mechanism.

MSF AND ADDITIONAL
(SUB)CONDUCTANCE STATES

Interestingly, aithough no effect on elementary cur-
rent dwell time was found at 1.5 mM MSF (see
above), it appeared that at least two additional
smaller conductance (subconductance) states were
induced by MSF. This observation was studied fur-
ther in two more patches.

It has been reported that in some cases ACh-
activated channels in denervated muscle possess
three conductance states, of which the highest and
the lowest are very infrequent (open-channel proba-
bility less than 3% (Henderson et al., 1987); see
also Fig. 4B). Figure 4 summarizes the conductance
properties of these additional states. In this particu-
lar patch the occurrence of additional conductance
states was around 9% of time spent in any elemen-
tary current state, with approximately half probabil-
ity of occurrence in the high state (58.5 pS) and the
low state (point conductances 23.5 and 24.1 pS). The
major class of elementary currents had a conduc-
tance of 43.5 pS (Fig. 4C). The lowest conductance
class was also observed infrequently as a substate
(Fig. 4A).

As mentioned previously in the presence of a
low concentration of MSF (1.5 mm) the kinetic prop-
erties of elementary currents did not change. But
additional conductance classes of elementary cur-
rent events were observed (Fig. 5). The major con-
ductance class of 45.9 pS consisted of around 75%
of time spent in any conductance state in this mem-
brane patch (102-mV pipette potential). There was
a higher conductance class of around 60 pS (not
shown) whose probability of occurrence was less
than 1% in these conditions. However, the presence
of two additional conductance classes with smaller
conductances was evident (see Fig. 5), with conduc-
tances of 36.2 and 19.4 pS. These events were seen
as subconductance states (infrequent transitions be-
tween the most frequently observed conductance
state to or from the smaller conductance level).
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Discussion

We have studied the effects of two cholinesterase
inhibitors, prostigmine (PST) and methanesulfonyl
fluoride (MSF) on ACh-activated elementary cur-
rents recorded in adult rat muscle fibers cultured for
5 to 10 days. The main finding of this work is that
both agents (20 uMm PST and 5 mM MSF) shorten
the average dwell time of elementary current events
which is consistent with the open-channel block
mechanism (Hille, 1984).

Usually, elementary current events are grouped
into bursts, which may be indicated by the longer
time constant of the elementary current dwell-time
distributions in control conditions (Fig. 2, left). This
longer component seems to disappear in the pres-
ence of PST and MSF, which is again consistent
with an open-channel block. If this is the mecha-
nism, then one expects the intervals between the
elementary current events (channel closed state) to
be increased in the presence of cholinesterase inhibi-
tors. In support of this we have found that the longer
time constant of the distribution of intervals between
the elementary current events (channel closed states
were best fitted by at least two exponentials, not
shown) was increased in the presence of PST and
MSF in most patches. However, the data concerning
intervals between the elementary currents should be
treated with reservation, because the exact number
of channels present in the patch was almost certainly
more than two. The interpretation of such data has
to be cautious, due to several experimental prob-
lems. For example, a large error is introduced by
the probable overlap of signals from more than one
channel in the patch, and there were at least two
channels in our recordings. This problem is more
severe in the presence of cholinesterase inhibitors,
where elementary current dwell times are shorter
and the intervals between them are larger. Bursts,
interburst and intraburst intervals, as well as clusters
of bursts, are under such conditions difficult to de-
fine. Therefore, we have not attempted to identify
such categories (see also Clapham & Neher, 1984)
and have restricted our interpretation only to the
description of elementary current events, which un-
dergo significant shortening in the presence of PST
or MSF. As anticholinesterases were preset all the
time, we cannot interpret our results in the light of
a possible desensitization of ACh receptors. For this
reason it would be interesting to look at the proper-
ties of ACh receptors after removal of PST or MSF.

Our second important finding is the additional
conductance (subconductance) states at relatively
low doses of MSF. The presence of subconductance
states was described for cation-selective (e.g., Ham-
ill & Sakmann, 1981; Barrett, Magleby & Pallotta,
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Fig. 4. Multiple conductance states of ACh-activated elementary currents in muscle fibers cultured for eight days. (A) Representative
recording of elementary currents (111-mV pipette potential) showing three amplitude classes, the lowest being a substate (3 kHz, low-
pass filtered). Dashed lines denote mean amplitudes determined from amplitude distributions in B. (B) Amplitude distribution of
elementary current events. All points within elementary currents were plotted (three points were excluded during the transients of
channel closing and opening). Three Gaussian curves were fitted to the distributions with the following parameters: 3.6 + 0.6 pA (mean
+ sp), 6.7 = 0.6 pA and 8.8 = 0.6 pA with relative areas under curves 3.9, 91.8, and 4.3%, respectively. (C) Relationship between
amplitude of elementary current events and pipette potential. Lines were obtained by linear regression of the form: y; = 0.0585 - xs
+ 2.676 (corr. = 0.99, n = 5), and ys = 0.0435 - x;, + 1.850 (corr. = 0.99, n= 5, filled circles denote the most frequent amplitude
class). Point conductances for the low conductance states are 24.1 and 23.5 pS, assuming reversal potential of —43 mV (reversal
potential equals membrane potential of the fiber; see Materials and Methods). Reversal potential was —42 mV for the lower slope line

and —43 mV for the higher slope line.

1982; Hunter & Giebisch, 1987; Nagy, 1987) and
anion-selective channels (e.g., Miller, 1982; Gele-
tyuk & Kazachenko, 1985; Krouse, Schneider &
Gage, 1986; Hughes et al., 1987; Smith, Zorec &
McBurney, 1989). Their function is not clear. The
presence of subconductance states certainly reflects
the complex nature of conductive mechanisms as
well as the complex structure of the channel. The
presence of additional conductance states in the
presence of MSF may represent partial blockade of
the open channel. A similar observation was re-
ported for calcium channels (Prod’hom, Pietrobon
& Hess, 1987; Pietrobon, Prod’hom & Hess, 1988;
see also Colgquhoun, 1987). On the other hand, the
existence of additional subconductance states may
be due to an interaction of anticholinesterase drugs
with the channel molecule away from the structures
within the channel, but would interfere with the con-

ductive properties of the channel. Whichever the
mechanism, it is certainly interesting that a drug
induces subconductance states, a phenomenon not
reported previously. Similar effects of cholinester-
ase inhibitors can be expected with ACh-activated
receptors in denervated noncultured muscle fibers,
because their properties are almost identical to those
recorded in long-term cultured muscle fibers (F.
Grohovaz, P. Lorenzon, F. Ruzzier and R. Zorec,
submitted).

In conclusion, it is worthwhile pointing out that
the concentrations of PST needed to obtain shorten-
ing of ACh-activated channels are relatively low in
comparison to the concentrations needed to obtain
total inhibition of cholinesterase (Korda§ et al.,
1975). Kordas et al. showed that at 20 um PST the
inhibition of cholinesterase is about 50%, whereas
at 1 mM MSF inhibition is 100%. Therefore, our
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Fig. 5. Additional subconductance states of ACh-activated chan-
nels in the presence of 1.5 mM MSF. (A) Representative records
of elementary current events in a cell-attached patch (pipette
potential 102 mV, 3 kHz, low-pass filtered). Note the presence of
transitions between various amplitude classes, which indicate the
presence of subconductance states. Dashed lines denote average
amplitudes determined from amplitude distributions in B. (B)
Distribution of elementary current amplitudes obtained in the
same cell-attached patch as in A. Three Gaussian distributions
were fitted to the data with the following parameters: 2.2 = 0.4
pA (mean = sD), 4.3 = 0.4 pA, and 4.9 = 0.4 pA, with relative
areas under the curves of 12, 7 and 81%, respectively. (C) Rela-
tionship between elementary current amplitude and pipette poten-
tial, Conductance of most frequently observed elementary cur-
rent amplitude class (filled circles) was determined by linear
regression to be 45.9 pS; regression equation y; = 0.0459 - x; +
1.071, corr. = 0.99, n = 4, and reversal potential of —23 mV
(which equals membrane potential; see Materials and Methods).
Assuming this reversal for the smaller elementary current ampli-
tude classes, conductances of 36.2 and 19.4 pS were obtained
(parameters of lines are y; = 0.0362 - xg - 0.775, corr 0.99, n =
4, and yg = 0.0194 - x5 + 0.370, corr. = 0.98, n = 4).

results provide direct evidence for the advantage of
MSF as a drug of choice in studies where the role of
cholinesterase in the neuromuscular transmission is
investigated.
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