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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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2 we employed ground-positive excitations of short period and of various
tensions. Subsequently to the wave directed downwards after various periods
we observe a wave of opposite direction. The latter is the polarity-independent

2mV 2mV
2 |
‘0(_7_”7‘?.] 200 ms |

Fig. 1. Explanation in the text. (A—C—E :ground negative, B—D —F: ground positive
stimulation

1. dbra Magyarazat a szovegben. (A-C-E: fdldnegativ, B-D-F: fdldpozitiv ingerlés.)

response appearing during the period of the anelectrotone but after the ending
of the stimulus signal. Since this is directed upwards, its appearance causes
the potential to rise.

The be%inning of the wave directed upwards takes place depending on the
velocity of the processes of opposite trend sooner or later; therefore the real
period of latency can not be exactly determined. Although the period until the



Fig. 2. Ground positive stimulation voltage is changing. Electrode layout r—g—s/3—10—1 mm; DC-recording
2. dbra Fdéldpozitiv ingerlés. Ingerfesziiltség valtozik. Elektroda elrendezés: r—g—s/3—10-1 mm; DC-elvezetés.
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Fig. 3. Ground positive stimulation. Impulse-duration changing. Electrode layout
3—10—1 mm; DC recording; stimulus voltage 6 V
3. abra Foéldpozitiv ingerlés. Impulzusszélesség valtozik. Elektrodaelrendezés 3—10—1
mm; DC elvezetés; ingerfesziiltség 5 V.

5 Tihanyi Evkényv
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turn increases both on the increase of voltage and impulse duration (see Figs
2 and 3), on account of the picture of composed character the beginning of
the action potential can not be exactly identified with the moment of the turn.
Still it undoubtedly appears from Fig. 3 that the polarity-independent action
potential begins at the ending of the stimulus and constantly lags behind with
the increase of the stimulus duration.

Fig. 4. A) Components; B) Passive nerve equivalent on the sector ,,r’’; C) Electrode
ayout; D) Impulse prolonging circuit
4. dbra A — Komponensek, B —Passziv idegekvivalens az ,,r” szakaszon. C—Elektroda-
elrendezés D — Impulzusnytjté kapcsolas

Summarizing the facts it appears (Fig. da) that the potential condition
can be broken down to three phenomena in the course of ground-positive and
negative stimulation:

1 stimulus-artefact, which is a polarity-dependent, differentiated square
impulse (S)

2. polarity-dependent slow potential (P)

3. polarity-independent action potential (A)

From all these it appears that the direction of the polarity-independent
action potential is, irrespective of the trend of the excitation signal, always
such that the positivity of the different recording electrode or the negativity
of the ground electrode respectively is seen to increase. Since the nerve sector
in excitement is negative as compared with that in rest, therefore the compara-
tive increase of negativity of the ground electrode as compared with the differ-
ent electrode can only signify the excitement of the area below the ground
electrode. Thus the place of origin of the signal recorded is the ground electrode.
The time of origin of the action potential fallsto the period after the cessation
of the anelectrotone induced in the ground-electrode.
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Fig. 5. The response of CVc at various voltages. Impulse duration 5 ms; r—g—s/3—10—1
mm; DC-recording; ground negative stimulation

5. dbra A CVc valasza kulénbo6zé ingerfesziltségek mellett. Impulzusszélesség 5 ms;
r—g—s/3—10—1 mm; DC — elvezetés; féldnegativ inger.

5=
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The process is initiated by the differentiated excitation signal which
according to our measurements under the given conditions (the upper limit of
the amplifier is 100 kcp (a 1/100—1/1000 part of the amplitude of the excita-
tion signal, the relation between impulse duration and time constant d/T ~
100; e. g. upon 5V — 3 ms excitation with optimum electrode layout -J- 20
mV amplitude and about 50 p sec time constant can be observed.

3. The effect of ground-negative excitation

In this case the direction of the polarity-independent potential coincides
with the direction of the slow potential. At an 8 ms impulse width with 0.1 —
0.4 V voltage only the slow potential can be observed (Fig. 5). Further increas-

Fig. 6. A) Voltage-dependence of passive (P), complete (A + P) and active (A) potentia

component. The curve P was recorded after the novocaine blocking of the nerve.

B) Response amplitude increase (fibre “activation”) pertaining to the unit increase
in voltage. Considerable activation takes place only below 2 V.

6. abra A. — A passziv (P), teljes (A + P) és aktiv (A) potencialkomponens fesziiltség-

fliggése. A P gorbét az ideg novokain-blokkja utan vettuk fel. B. —Egységnyi ingerfeszilt-

ségfokozashoz tartoz6 valaszamplitido-novekedés (rostaktivalas). Jelent6s aktivalas csak
2 V ingerfesziiltség alatt van.

ing the voltage there appears the first polarity-independent component practi-
cally with “all or nothing” character. Since on the CVc previous authors
(Kahn and K usnezov 1938; Zhukov 1949; Labos et al. 1963; saranki and
LABOS 1964) stated that it conducts the excitation with decrement and the
“all or nothing” character isno property of the responses of structures conduct-
ing with decrement, we will dwell on the demonstration of the appearance
of response with a threshold in detail. As CVc is a complex nerve, its discrete



69

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



Fig. 7. Change of the action potential at the ,,r
Stimulus parameters: 3 V, 3 msec; DC-recording; g = 10 mm, s = 1 mm
7. dbra Az akciés potencial valtozasa 1—28 mm hosszUsagu ,,r” szakasz mellett. Ingerparaméterek:
3V, 3msec; DC-elvezetés; g = 10 mm, s = 1mm.

sector of 1—28 mm length
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the way of the assumed velocity of the conduction considering two extreme
hypotheses namely whether the excitement originated in points 1 or 2,
respectively. From the Figure it appearsthat the hypothesis of the leading off
conducted potential goes with the consequence that the velocity has an incre-
ment. This increment is of a lesser degree if the excitement would arise in the
distant point 2.

< DG 1M/, 100pf

Fig. 8. The dependence of the maximum amplitude of the response seen in Fig. 7
on the length of the sector ,,r”

8. dbra A 7. abran lathatd valasz maximalis amplitidéjanak figgése az ,,r” szakasz
nagysagatol.

o] o 20 30 mm

Fig. 9. Explanation in the text; S = stimulator; A = amplifier
9. dbra Magyardazat a szdvegben; S = ingerld; A = erdsitd
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B On the characters of the potential of passive origin

The period of the passive polarity-dependent potential generally exceeds
substantially the period of the excitation signal. When employing long exci-
tations it shows a release effect, a breaking point. This phenomenon begins

Fig. 10. The voltage dependence of the value of the passive component at various
duration of impulse. Ground positive and ground negative stimulation

10. abra A passziv komponens nagysaganak fesziltség fuggése kilénbdz6 impulzus-
szélességek mellett. Foldpozitiv és foldnegativ ingerlés.

to appear in excitations longer than 100 msec (Fig. 3). Also with DC record-
ing a slow overshoot can be observed which with high stimulus parameters
amounts to 5—10 per cent of the main phase.

The dependence of this potential on the voltage (Fig. 10) at small
impulse duration is linear. Consequently it differs mainly here from the similar
dependence of the action potential. With increasing impulse duration the curve
somewhat fattens. With optimum electrode layout (1—10—3 mm) and with
impulses of 1—100 msec duration the peak value ofthe passive potential attains
a 5.10~3—10~4 part of the stimuli-voltage. The size of the response directed
downwards and upwards on blocked nerve is uniform, but a period of several
times 10 sec is needed to elicit a reaction true to form and of the original size.
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The impulse duration dependence of the amplitude of the potential between
1—10 ms steeply rises to flatten subsequently.

In some cases the passive response obtained on the ground-negative and
ground-positive stimulation differs to the benefit of the former. The basis
of this asymmetrical behaviour can not be sought in the given electrode display,
deviation of stimulating current density, conduction with decrement, inhibiting
effect of anode zone, and asymmetrical reaction of amplifier. Consequently it
must be ascribed either to the injurious effect of the long-term excitations or
to the fact that the depolarisation of the blocked nerve takes place more readily
than its hyperpolarization.

Discussion

In analysing the phenomena examined let us deal first of all with the
passive polarity-dependent potential. Since thread and dead nerve also exhibit
similar phenomena, the term passive response is justified. Naturally the
passive reaction different from each other of thread, dead nerve and living
nerve reflects also the differences of electrochemical processes taking place in
these objects under the influence of electric voltage difference. With extra-
cellular recording it is not possible to decide whether in the living nerve the
local potential is only of electrolysis (SEGAL 1958) or another phenomenon. The
intracellular recording clearly points to membrane potential changes (HoDGKIN,
and HuxrLey 1945). The analysis of this, however, exceeds our fixed purpose.

The quadripole, which most closely imitates the time course of the
passive response is the impulse stretching circuit (TARNAY 1962). Besides the
linear circuits some RCL circuits near limit damping also give similar response
if upon their input we give a square pulse. They are not satisfactory, however,
for other reasons.

The other important character of the polarity-dependent passive re-
sponse is that it appears also in subthreshold excitations. As to this feature it
corresponds to the subthreshold response of HopekiN (1938). But even over
the supermaximal voltage the increase of passive response could be observed.

Its relative resistance to blocking substances justifies the denomination
as rest potential.

Its character of local response, local potential follows from the mode of
recording (Bures 1962). It is remarkable that the synaptic potential which is
formally similar to the passive potential also shows the features enumerated
(TaxrvcHT and TarkrevcHT 1962, Eccres 1957). Thus, both the natural and
artificially arising excitement is introduced by a phenomenon concordant in
several features. Of course beside the similarities referred to there are also
substantial differences the discussion of which exceeds our purpose.

The passive potential obviously possesses such characteristics on the
basis of which it may be named electrotonic potential. To this the fact is
pointing that the cessation of its positivity leads to excitement.

We regard as the place of origin of the polarity-independent potential
the ground electrode because its direction points to the relative negativity of
the ground electrode. In this sense we recorded also the polarity-independent
potential as a local phenomenon. It is evident that this does not contradict
to its spreading but it can not be regarded as a signal of active change under
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the different electrode, when it is directed upwards. The downwards directed
and the shunt of opposite direction exceeding even the zero line (see Fig. 5,
at 1V) may be the consequence of the action potential spread below the differ-
ent electrode because it points to the increase of negativity of the area below
this electrode. :

Thus it can be established that we lead off the passive and active response
originated under the ground electrode. The local changes taking place under
the ground electrode interfere with the waves directed downwards and devel--
op as a consequence of spreading. The excitement originates where the passive
response appears as a negativity. Consequently the nerve behaves so that it
always responds to a change of ascending direction of the square excitation:
we have lead off cathode-on and anode-off responses. In this respect the
reaction of the CVe agrees with the response of vertebrate nerves. At ground-
positive stimulus the conduction of the excitement developed below the
negative stimulating electrode is inhibited by the developed anodic zone. Thus
the responding system behaves so as if it would react to a differentiated signal
and leaves without answer the positive phase.

In judging the origin of increment and decrement observed in the course
of electrode removal we must reckon with the following possibilities:

1. The measurement of the spreading velocity is not correct because
the site of measurement (that is the peak of the action potential) is shifting
for different reasons.

2. If we assume the fact of spreading for the explanation of the phenom-
enon demonstrated in Figs 7 and § then the increment can be conceived as a
separation phenomenon. In the course of bipolar recording the removal of
the conducting electrodes may lead to increased amplitude of the originating
wave if the velocity of spreading and the rising velocity of the spreading wave
are in a definite relation. But then we ought to observe the increase of the ampli-
tude of the wave spread below the different electrode which, however, is not
observed.

3. Increment and decrement can be conceived as a consequence of the
passive electric properties on the basis of the following simple cable model. Let
us assume that the equivalent of the nervous signal source is a generator causing
longitudinal polarisation between the different recording electrode conduction
and the ground electrode which hasan ohmic resistance and capacity depending
on the length. To the reality of the assumption of capacity the differentiation
of the square signal points directly. This equivalent (see# ¢g. 4 B) contains
these two elements in a parallel bond.

Then, according to the 1. law of KircHOFF:
Ip=I,+1Ig+ I

where the sum of the currents flowing through the elements R, C and the ampli-

fier A constitute the total current. The current flowing on the amplifier on the

input resistance causes the voltage corresponding to the recorded signal.
From the former equation

g i el
Ip=1;— (Ig+ 1) =I—lUE+]wO]
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where | E is the short-circuit current which in the case of steady excitation
is constant, U is the voltage drop on the parallel RC- member.
The voltage drop on the input of the amplifier is

Ea = Ra |Z—U|—+j(DC

Le_Ighthe values of R and G be proportional with the inter-electrodal distance
r Then

Ea=Ka- UR, + jw ker
kRr

From the model employed it follows (see Fig. 11):

Fig. 11. Explanation in the text
11. abra Magyaréazat a szovegben.

1 On account of the growth of capacity proportional with the length
a linearly increasing member (kcr), on account of the growth of resistance a
hyperbolically decreasing member (1jkrr) is substracted from the tension
dropping on the instrument. Thus from the electromotoric force constant in
the case of constant stimulus on account of the inner impedance of the signal
source the losses are deducted. The dependence of the value of the voltage drop
on the amplifier is determined by these factors. Also the role of the shunt-
resistances can not be neglected (e. g. liquid layers in the nerve; see Fig. 4 B).
The r-dependence assumes the shape observed in the experiment.

2. In view of the presce of the capacity its signal consuming effect
will be more explicit for the rapid components and therefore the dominance of
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the slow phenomena can be expected at high » values. This is what the expe-
riments show in reality.

3. The phase of the components of different frequency must show a shift
as compared to each other owing to the capacitive member.

It appears that the model used, the correctness of which must be controlled
with concrete longitudinal impedance measurements, can readily be employed
for the case examined of the electrode removal. Thus in the realization of the
decrement observed the role of the passive electric properties can not be neg-
lected. It is remarkable that the slow and according to literature decrementally
spreading local response (see the handbook of Burrs 1962, p. 243) does not
exhibit an explicit decrement. This also stresses the correctness of our model
exacting the decrement of lower grade and of methodical origin of the slower
components.

The issue of the decrement of the response spreading forth is another
problem. According to the model employed a decremental conduction is possible
but it must not be assumed for the observed reduction of amplitude. Since
it exhibits ““all or nothing” properties, it is probable that it has no real decre-
ment.

Summary

The response induced with electric stimulation of the cerebrovisceral
connective (CVe) of the fresh-water mussel (Anodonta cygnea L.) was examined.

The experiments were conducted with the common grounding of the
stimulating and measuring circuit. It was established that

1. The response is divided into a polarity dependent, to chemical influ-
ences less sensible passive and a polarity-independent blockable component.

2. The excitement is caused by the increased negativity of the site of
its origin. The ground-positive excitation gives an off response. The site of
origin of the response recorded is the ground plate.

3 During the polarity independent action potential the negativity of
the ground electrode increases, that is in this sense it is accompanied by the
change of relative positivity of the different leading-off electrode. Positive
“after potential’’ can be observed also with DC-recording.

4. The increment and decrement observed in the course of the removal
of the different leading-off electrode as well as filtering and phase-shift can
be explained by the change of the complex admittance of nerve sector in the
measuring circuit (r) without the assumption of the recording of the spreading
wave.

5. One of the most simple non-linear models of the passive response is
an impulse prolonging circuit.
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AZ ELEKTROMOS INGERREL KIVALTOTT POTENCIALKOMPLEXUM
KOMPONENSEINEK TERMESZETEROL, ANODONTA IDEGEN

Labos Elemér és Varanka Istvan
osszefoglalas

Edesvizi kagylé (Anodonta cygnea L.) cerebrovisceralis connectivurnanak (CVc)
elektromos ingerrel kivaltott valaszat vizsgaltuk.

A Kkisérletek az ingerld és méré-aramkor kdzos foldelése mellett torténtek. Meg-
allapithato, hogy:

1. A valasz polaritasfiiggdé, kémiai behatdsokra érzéketlen passziv, és polaritas-
fuggetlen, blokkolhaté komponensre oszlik.

2 Az ingeruletet az ingerulet keletkezési helyének negativitas-ndvekedése okozza,
i’gy foldpozitiv inger nyitasi valaszt ad. Az elvezetett valasz keletkezési helye a féld-
emez.

3. A polaritas-fuggetlen akcios potencial tartama alatt a féld-elektréd negativitasa
ndé, azaz ilyen értelemben a differens elvezet elektréd pozitivitasvaltozasa kiséri. Pozitiv
,»utépotencial” DC-elvezetés mellett is észlelhetd.

4. A differens elvezetd elektréd tavolitasa soran észlelt inkrement és dekrement,
valamint szlrés és faziseltolodas a mér6kori idegszakasz (r) komplex admittanciajanak
valtozasaval, a terjedd hullam elvezetésének feltételezése nélkil magyarazhaté.

5. A passziv valasz egyik legegyszeriibb modellje az impulzusnyujtokapcsolas.
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O XAPAKTEPE KOMIOHEHTOB HEPBHOIO WMIY/BCA, BbISBAHHOIO
ONIEKTPUYECKUM PA3OPAXXEHVMEM B HEPBE BE33YBKWU

Anamvep Jlabow n NwreaH BapaHka

1. M3yuanun peakumio LepebpoBUCLIEPa/IbHON0 KOHHEKTUBA 6e33y6KU Ha 3/1IEKTPUYECKOe
pasgpaxeHue.

2. OnMbiTbl NPOBOAUM B YC/IOBUSIX OBLLIETO 3a3eM/IEHNSI OTBOASILLIENO U Pa3fpaaloLLero
3M1EKTPOAOB.

3. B peakuum pasiuuumbl iBe cocTasnsiolme. OfHa 3aBUCWT OT MOSIPHOCTU U HeYyB-
CTBUTE/IbHA K XMMWYECKUM BO3[EACTBUSIM, ApYrasi He 3aBMCWT OT MOMSIPHOCTW U COCTOWUT U3
KOMMOHEHTOB, 6/10KMPYEMbIX MPU XVMWUYECKUX BO3AEACTBUSX.

4. Bo36yeHNE BO3HWKAET MPU YBE/IMYEHUN MECTHON HEraTMBHOCTW. B 3Tom cnyudae
NpU 3aMbIKaHUWN BO3HWKAET WMMYSbC MOZ 3a3eM/ISIOLLEA MIACTVHKOW.

5. B TeueHue noTeHUMana [JeACTBUS, HE3aBUCUMOrO OT MOMISIPHOCTY, YBENMUMBAETCS
HEraTMBHOCTb M0J 3eM/ISHbIM 3/1EKTPOAOM, MHAYe roBOpPsi MPOUCXOANT U3MEHEHNME MO3UTUBHOCTM
nog, AMdpepeHTHbIM OTBOASLLMM 3/1eKTPogoM. [onoXuTeNlbHOe MOC/efeiicTBYe HaGMoaaeTes
M NPU MCMO/b30BAHUM YCUIIUTENSE MOCTOSIHHOMO TOKa.

6. VIHKpEMEHT W JeKPeMeHT, Hab/iofaeMble MY CMELLEHM AUGGEPEHTHOTO OTBOAS-
LLEro 3M1eKTpoaa, (uibTpaumst 1 cABUT (a3 0GbSICHSAKOTCS M3MEHEHWEM MOMIHOM MPOBOAUMOCTU
yyacTKa HepBa B M3MEPUTENbHOM LEnW; HET HeoBXoAMMOCTM Mpearnosiaratb, YTO MpU 3TOM
VIMEET MECTO M3MeHeHMe PacrpoCTPaHSIIOLLENcS BOHBI BO36YXKAEHUS.

7. Camasi npocTasi MOfEe/lb MacCMBHOTO OTBETA OGCYXKIEHA.
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