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A device for counting miniature end-plate potentials (MEPPs) automatically
was designed. The MEPP represents quantal transmitter release at the neuro-
muscular junction. The amplitude of MEPPs is not uniform and more than
two MEPPs often summate to produce a larger potential change with the corre-
sponding notches. Therefore, it is difficult to count MEPPs accurately with an
ordinary spike counter. The device described here has the following features:
(1) A differential amplifier is included to eliminate potential changes slower than
MEPPs that interfere with the detection of the MEPPs. (2) Four comparators
connected in parallel that can be triggered at different potential levels are used
to detect MEPPs with different amplitudes. (3) There is a flip-flop circuit which
is edge-triggered by the comparators such that a pair of on and off output signals
of the circuit corresponds to an MEPP. With this counter, the MEPP frequency
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can be measured accurately up to nearly 100/sec suggesting that the device is
applicable to a wide range of experiments dealing with the MEPP frequency.
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Fig. 1. Sample records of MEPPs appearing at low (¢), medium
(b) and high (¢) frequencies recorded intracellularly at the
frog neuromuscular junction. a was obtained after soaking
the preparation in refrigerated Ca?*-free saline solution for
about 2 hrs. d, immediately after the end of tetanic stimula-
tion of the motor nerve in the above solution. ¢, immedi-
ately after the end of nerve stimulation in Mnz2+-saline
solution. All records were obtained at 19-23°C. Calibrations:

vertical, ImV ; horizontal, 0.1 sec.
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Fig. 2. ‘Sample records of MEPPs, counting which is difficult
- with ordinary spike counters. The lower traces show transi-
tions triggered: by corresponding MEPPs which enable us to
count the MEPPs easily. In ¢-d, each dot represents an MEPP.
Further explahation in the text. Calibrations: vertical, ImV;
horizontal, 0.1 sec.
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Fig. 3. Block diagram showing the main elements of the device. For the

comparators see Fig. 4.
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Fig. 4. Schematic diagram of 4 comparators connected in parallel for detecting
summated MEPPs with different trigger levels. A, Band C are the same as D.
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Fig. 6. Graph showing the agreement in the values of MEPP frequency obtained
by the device with 1 or 4 comparators and by actual counting.
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