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In preliminary experiments by electric stimulation of the cerebrovisceral
connective (CVe) of the fresh-water mussel Anodonta cygnea L. we dwelt on
the stimulus-parameter-dependence of the action potential (SALANKI et al.
1964), on the demonstration of the morphological and electrophysiological
heterogeneity of the nerve (LABoset al. 1963), on the pharmacological behaviour
of the nerve (LABos et al. 1966) and on the analysis of the effects of some
methodical conditions (LABos 1965). The experiments unequivocally indicated
that the evoked complex potential of the nerve consists of a part more sensitive
to chemical influences and of a more resistant part. The present studies are
related to the characters of the complete and resistant rest potential. The
complete action potential is the action potential of the nerve activated with
sufficiently great stimulation while the rest potential is the response to be
led off after the block of the conduction (e. g. tetracaine or procaine treat-
ment).

A substantial part of the previous leadings and purposefully also the
present ones were conducted under conditions where one of the electrodes of
the exciting and leading off circuit is common so that also the local response
of the nerve was recorded (BUrEs et al. 1960). It is necessary to elucidate the
relationship of the rest-potential and local potential to each other. In connec-
tion with the analysis of other features of these potentials we dwelt also on
the issue of the decrement of the Anodonta-CVe described under various
methodical conditions (ZHUKOV 1946; KAN and KusNEzov 1938). BULLOCK
(1965) believes the cause of the decremental conduction to be found in the
conditions dwelt on by SCHLOTE (1955).

Method

The nerve during excitation and conduction was in paraffin oil. Exci-
tation was carried out by DISA Multistim stimulator, recordind with the
DISA 51BO1 (1M £, 100 pF) DC amplifier. Among the stimulating and record-
ing electrodes one was a common and at the same time grounded electorede.
The upwards directed deflection signifies an increase in positivity of the
area below the active (not grounded) leading off electrode as compared with
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the potential of the area below the ground electrode. Silver wire and plate
electrodes were used. For reproducibility of the electrode layout the distance
between the stimulating electrode and the proximal edge of the ground plate
(s), the length of the ground plate (g) and the distance between the (different)
recording electrode and the other marginal point of the ground plate (r) are
given. Under the given conditions at distances of 1 mm minimum the poten-
tial with maximum amplitude is obtained at the sequence of values 1—10—3
mm s-g-r. We refer to ground positive stimulation when the common ground
electrode at the time of the employed square-impulses is the anode, while the
other stimulating electrode compared with it is the negative one (cathode).
The case of the stimulation of reversed polarity is called ground-negative one.

Results

1. The difference between the response of the fresh and blocked nerve

The CVec responds after application of effectively blocking pharmacons —
in the present case tetracaine — to the electric excitation with a prolonged,
one-component ‘‘rest potential’’.

In Fig 1. in the cases A, C, E a ground-negative excitation, in the cases
B, D, I' a ground-positive excitation was employed. The non-blocked nerve
retains the direction of its response with the change of the polarity of the
stimulus at the given parameters of excitation but we obtain a lesser response
to ground positive excitation. From Fig. 1it appears that after tetracaine block
(C, D, E, F) we obtain a response turning with the polarity of excitation.

On this basis we can distinguish a resistant polarity-dependent and polar-
ity-independent comparatively rapid wave group which is substantially
more sensitive to chemical influences. The response at the fresh nerve contains
both. To the turn of this polarity-dependent part is ascribed the reduction of
the response of the fresh nerve with the employment of ground-positive exci-
tation.

It should be noted that the deflection begins after the 10 ms square
wave impulse employed subsequently to its ending. Thus the rest-potential
does not correspond to the stimulus-artefact but is a substantially slower
procedure. Using a longer stimulus (Figs 1E and 1F) it becomes visible that
a more inert phenomenon is involved which continues irrespective of the ending
of the excitation. As pointed out previously (LABos et al. 1966) similar phenom-
enon can be induced on dead nerve or thread wetted with electrolyte. The
slow phenomenon goes also with the reaction of the living nerve and can be led
off at the layout using the three electrodes. The living nerve, besides, gives a
polarity-independent response, while the blocked and dead excitation exhibits
only polarity-dependent phenomena. Under the given methodical conditions,
besides, the stimulus-artefact appears both on living and blocked nerve.

2. The response of the nerve to ground-positive excitation.

If the nerve sector below the ground-electrode is the anode, then depend-
ing on the voltage and period of the stimulation subsequently to the ending
of the latter, downwards directed signals of various size are obtained. On Fig.
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response appears not at a definite intensity of stimulus but in a stimulus voltage
interval. It is seen (Fig. 6 A ) that upon the increase of the voltage by 0.2 V
(from 0.3 V to 0.5 V) a considerable amount of fibre is activated. The further
increase of voltage is accompanied by a great increase of the amplitude
A (A+P) AV high; Fig. 6 B). It appears from Fig. 6 B illustrating the vol-
tage dependence of fibre activation that at 1 V, 4 msec under the given
conditions the fibre activation is minimal. According to measurements con-
ducted for the first active component a stimulus of 1.5—2 V is already
supermaximal.

From previous investigations (LABoS 1965) it is evident that the electrode
removal in the stimulation circuit may increase the above value several times.
Therefore, without indicating methodical conditions e. g. electrode parameters
the reproduction of this data is not possible even apart from the individual
dispersion.

The voltage-dependence curve of the active wave group (as measured at
the first peak) (Fig. 6 A) is in our assumption combined out of the corres-
ponding curve of the passive polarity — dependent potential and the first
polarity-independent component. Thus the A-curve indicates the corrected
voltage dependence.

In our previous studies owing to the AC recording it was difficult to
evaluate the slow components. From Fig. &4 it appears that the potential
maximum is at the 40, 80, 220 and 720 msec moments as measured from the
start of the stimulus signal. Accordingly, there is about 20-fold difference
between the velocity of the most rapid and the slowest process. The after-
potential indicating the positivity of the ground-electrode is present, how-
ever, also with DC-recording (see Fig. 5,at 1V), but this corresponds only
partly to a true after-potential and is on the other hand the consequence of a
rather high degree of asymmetry in the conduction. In such sense it may be
brought in connection with spreading.

4. The effect of the change in electrode distance

According to previous examinations small electrode displacements
substantially influence size and shape of the recorded action potential (LLABOs
1965).

At the empoyment of the leading off seen in Fig. 4 C' and of ground-
negative stimulation the removal of the (different) leading electrode from the
ground electrode leads to the following changes:

1. with the increase of the distance r the height of the greatest component

increases and then diminishes (Figs 7 and §)

2. the components become indistinct

3. as measured on the basis of time at the peak of first component the

velocity of this component depends on the assumed path-way of conduc-
tion; this relation subsists irrespective of whether we assume the site
of origin of the excitement to be at the possible two extreme points.

When conceiving the action potential recorded as a spreading excitation,
we can refer to conduction with increment and decrement. But then we must
raise the question of the place of origin of the excitement to measure the
distance of the way covered. On Fig. 9. we represented the dependence on
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