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Cyclic adenosine monophosphate (cAMP) is the
intracellular mediator of various physiological responses
of the nerve cell. The cAMP influence on the neuron
electrical activity is studied by cAMP injection into
the cytoplasm through an intracellular microelectrode.
It has been found on mollusks that intracellular
injection of cAMP by microionophoresis or under
pressure causes a short-term membrane depolarization,
the mechanism of which in different neurons are
connected with conductivity changes for ion channels
of various types [6}].

The effect of frequency potentiation of cAMP-
dependent responses developing in some snail neurons
has been shown during frequent multiple cAMP injections
[2]. It was taken into account that this effect depends on
the microionophoresis technique peculiarities, namely
that the quantity of substance released from the
micropipette depends not only on the injection current
strength and duration, but also on the “blocking”
current strength and duration commonly used between
injections [1, 4}. Our experiments with switching off the
“blocking” current have not yielded, however, a clear
answer to the question of the interrelations of the latter
with the studied effect. This led us to assume that the

effect of the frequency potentiation of the cAMP responses
might depend on physiological factors, notably on the
stimulation of the Ca-mediated cAMP responses [3, 71,
in addition to the microelectrode factor.

The present paper demonstrates the analysis of the
participation of the physiological and microelectrode
factors in the development of the effect of the cAMP
responses frequency potentiation.

MATERIAL AND METHODS

Experiments were carried out on the B, and F neurons
[5] of snail isolated merve ganglia in a circulating
solution: NaCl 120 mM, KCl 5 mM, CaCl, 6 mM,
MgCl, 3.5 mM; pH 7.5-7.9. Recording of intracellular
potentials, transmission of the polarizing current, and
cAMP intracellular injection were carried out with a
multibarreled microelectrode. The microelectrodes were
assembled from semi-finished seven-barreled products
of the WPI firm (USA). The recording barrel was filled
with a 2 M sodium citrate solution. The resistance was
5-15 mOhm. The same solution was in the barrel for
the polarizing current and the barrel serving as an
indifferent electrode during the intracellular
microionophoresis. The barrels were filled with a 0.1 M
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