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Fig. 1. An example of muscle potentials evoked by a set of 10 stimuli at 0.5 Hz. Recordings were made 8
and 12 min after the injection of neostigmine as well as before it (Before). Numbers at the top
indicate the order of stimuli. Neostigmine: 0.20 mg/kg. Calibration: 10 mV and 5 msec.
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evoked by a set of 10 stimuli. Data were
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and 8 min after the injection of neostigmine
(After 8, filled columns). Each column:
Amplitude with a standard error (mV, NO
12). Abscissa: The order of stimuli.
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Fig. 3. An example of muscle potentials evoked by successive two sets of 10
stimuli with an interval of one minute. Recordings were made 8, 9, 12,
13, 20 and 21 min after the injection of neostigmine as well as before
it. Neostigmine: 0.15 mg/kg. Calibration: 10 mV and 5 msec.
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Fig. 4. Changing pattern of muscle potentials evoked by a set of 10 stimuli. Data
were obtained from a rat. Ratios of the other potentials to the first one
were plotted against the order of stimuli and time in min after the drug
treatment (0.18 mg/kg) in A and B, respectively. Note that ratios of the
first potential in any time were 1.0 and represented in an open circle in
A. In B, all ratios before it were about 1.0 and represented at the most

left side (Control).
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averaging, 12 animals were used except 8 for 20 and 21 min after it.
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A Plastic Property in the Change of Rat Muscle Potentials
Clarified in the Presence of Neostigmine: A Conjecture
on the Recycling Process of ACh

Isao URAMOTO, Kimi WATANABE and Tsuyoshi TOTSUKA

Department of Physiology, Institute for Developmental Research,
Aichi Human Service Center, Kasugai, Aichi 480-0392, Japan

Released acetylcholine (ACh) is rapidly hydrolyzed, and choline is recaptured and re-used as available
ACh for release. This elaborated recycling process of ACh was evaluated in terms of muscle potentials evoked
by a set of 10 stimuli in the presence and the absence of neostigmine using Wistar rats anesthetized with ure-
thane. All potentials evoked by a set of 10 stimuli before the injection of neostigmine were similar in ampli-
tude. The first potential recorded 8 min after it was as large as that before it. The second potential was great-
ly depressed, and others were gradually recovered to the control level. The recovery was attained in the
5th~7th potential in some rats while a slight depression of the 10th potential was still seen in other animals.
This time course was a general pattern in the change of muscle potentials evoked by a set of 10 stimuli in the
presence of neostigmine. When 10 stimuli were given 9 min after it, all potentials showed rather comparable
amplitudes to the control level. Thus, another pattern was found. The two patterns were repeatedly observed
within individuals: A striking contrast in the changing pattern was noted between successive two sets of 10
stimuli with an interval of one minute. The former set exerted an influence upon those muscle potentials
evoked by the latter one beyond one minute or so, but this effect disappeared during the elapse of two min-
utes or more. This plastic property and other findings were discussed in conjunction with those evidences re-
cently accumulated on the recycling process of ACh. A conjecture was made on the recycling process of ACh:
The process would be activated following impulse transmission, and this activation would be maintained for
one minute or so. In that sense, this process would be controlled in a ‘short-term memory’ manner and endo-
cytosis of synaptic vesicles coupled with their exocytosis should be emphasized. In addition, releasable ACh
would be restored during repetitive stimulation even if it was once depleted notably.

Key words: Recycling Process of ACh, Muscle Potential, Plastic Property, Neostigmine, ‘Short-term Memo-
ry’ Manner
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