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Abstract : Compound action potentials (CAP) in response to orthodromic stimulation of the
presynaptic nerve trunk were recorded extracellularly from the bullfrog sympathetic ganglion.
Application of lidocaine, procaine, tetracaine, or dibucaine significantly depressed the amplitude of
CAP. When evaluated from the dose-inhibition curves, those local anesthetics have the following
order of blocking potency : dibucaine = tetracaine > procaine = lidocaine. In addition, these local
anesthetics were depressed the action potentials being conducted through the sympathetic nerve
trunk at a higher concentration than that which blocked the synaptic transmission. The
acetylcholine-induced depolarizing response intracellularly recorded from a sympathetic ganglion
cell was markedly depressed by lidocaine at a concentration that blocked the synaptic
transmission. The modes of inhibition of the synaptic transmission by lidocain and procaine were
both noncompetitive, while that by d-tubocurarine was competitive. These results suggest that
tocal anesthetics mainly block the allosteric site of a nicotinic ACh receptor at the postsynaptic
membrane rather than inhibiting the release of transmitter at the presynaptic terminal, to effecting
the blocking of synaptic transmission.

Key words : synaptic transmission, impulse conduction, local anesthetics, nicotinic
ACh-receptor.
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Fig.1 Blocking effects of local anesthtics on the orthodromically evoked compound action potentials
recorded from the bullfrog sympathetic ganglion. All traces on the left column indicate the
control responses obtained from normal Ringer’s solution, while those on the right column
indicate thet responses in the presence of dibucaine, tetracaine, procaine, and lidocaine,

respectively.
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Fig.2 Dose-inhibition curves for local anesthetics (dibucaine, tetracaine, procaine, lidocaine) obtained
from CAP-amplitude. The CAP-amplitude recorded in normal Ringer’s solution was taken as
1009%, and relative values of the CAP-amplitude obtained in the varying concentrations of local
anesthetics were expressed in % on the ordinate. Abscissa ; concentration of local anesthetics in

logalithmic scale.
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Fig.3 Blocking effect of lidocaine on the CAP examined in the normal Ringer's solution (upper trace)
and in 50 u M 4-AP solution (lower trace). Other nomenclatures are the same as in Fig. 1.
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Fig.4 Dose-inhibition curve for lidocaine obtained in the normal Ringer’s solution (A), in 50 uM 4-AP
solution (MB), and in 50 uM 4-AP + low Ca’* (0.45mM) solution (A). Each point indicates
mean value mesured from 10 cells, with a vertical bar indicating S. D. Other nomenclatures are

the same as in Fig.2.
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Fig.5 Dose-inhibition curves for procaine obtained in normal Ringer’s solution (), and in the 50 u M~
4-AP solution (A). Other nomenclatures are the same as in Fig.2 and Fig.4.
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Fig.6 Blocking effects of 30 uM d-tubocurarine (d-TC) on the compound action potentials in the
absence (upper trace) and presence (lower trace) of 50 M 4-AP. Other nomenclatures are the
same as in Fig.1.
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Fig.7 Dose-inhibition curves for d-TC obtained from the CAP-amplitude. Other nomenclatures are the
same as in Fig.2.
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Fig.8 Dose-inhibition curves for lidocaine obtained from blocking actions on synaptic transmission
(O) and spike conduction ().
Other nomenclatures are the same as in Fig.2.
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ACh 0.1 mM

— 20 myv
lIidcucaine 1imM ]

ACh 0.1 mM+lidocaine 1TmM

Fig.9 Blocking effects of lidocaine on acetylcholine (ACh)-induced depolarizing response intracellul-
arly recorded from a sympathetic ganglion cell. The upper trace shows a respons to 0.lmM ACh
as a control. The middle trace shows the effect of 1mM lidocaine on the resting membrane. The
lower trace shows the response to ACh in the presence of lidocaine. All records were obtained
from a single sympathetic ganglion cell. Periodical downward deflections denote the electrotonic
potentials of the membrane induced by constant current (5nA) pulses with a duration of 200ms
and an interval of 5s. Short horizontal bars at the left shoulders denote zero level.

The drug administration was started at the downward arrow and stopped at the upward arrow.
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