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In the past years a number of examinations was carried out in our 
Institute on the central nervous system of Helix pomatia revealing the locali
zation and function of some giant neurones. In isolated ganglion S a k h a r o v  
and S a l á n k i  et al. (1972; 1973) examined the properties of the RPal bimodal 
oscillatory cell, while S .- R ó z s a  and S a l á n k i  (1973) identified some neurones 
taking part in the regulation of the heart using a semi-intact preparation.

In the present work we wished to obtain further electrophysiological 
data in order to better understand the neurones of the visceral ganglion. For 
this purpose we studied the characteristic properties of the potential generation 
of 14 randomly selected neurones. Another aim of the experiments was to 
study the sensitivity of the soma of these neurones to two substances used in 
plant protection (Dazomet and Dipterex).

I t is well known in the literature that the chemical sensitivity of the soma 
even of neurones located side by side can be different, thus it is to be expected 
that the various neurones give heterogenic reactions also to the above drogs 
in the case of a specific effect.

Material and methods

The examinations were conducted on cells localized in the visceral gan
glion of the isolated central nervous system of Helix pomatia, at room temper
ature, in all the seasons.

The preparation was placed in a chamber containing 3 ml physiological 
saline. Membrane and action potential were recorded by glass microelectrodes 
of 5—10 MOhm resistance filled with 2.5 M KC1. The recording electrode was 
connected to a high input impedance amplifier (V b r ó , 1 9 7 4 ). During the exper
iments the membrane potential was measured using a digital voltmeter. The 
action potentials were photographed from the screen of an Alvar oscilloscope. 
The membrane potential of the cells was shifted through the recording elec
trode by inserting a bridge circuit.

For studying the rhythm of the spontaneous activity interspike interval 
histograms were analyzed, which were graphically represented on the basis 
of long-lasting registrations containing hundreds of action potentials. The
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histograms were estimated in such a way that the interspike intervals between 
the consecutive spikes were measured, and the duration of these intervals 
plotted against the relative probability of their occurrence.

In  the present experiments the following solutions were used: Dazomet 
(3,5-dimethyl-tetrahydro-l,3,5-tiadiazin-2-tion) 10-2, 10-3, 10~4 and 10~5 M; 
Dipterex (0,0-dimethyl-l-hydroxy-2,2,2-trichlor-aethylphosphate) 10~2, 10-3 
and 10-5 M dissolved in physiological solution. The composition of the phys
iological solution was: N ad — 6.5 g, K d  — 0.14 g, NaHC03 — 0.02 g, 
NaH2P 0 4 — 0.01 g, C ad2 — 0.12 g dissolved in 1 litre of distilled water.

For a quantitative estimation of the drug effects the frequency of spon
taneous activity observed following the drug application was expressed in 
per cent of the control frequency.

Results
I . Types of the neurone activities

The neurones can be considered to be well identifiable, if the number of 
ganglia under study is great enough and in addition to the localization of the 
neurones their activity type and connections are also taken into consideration 
( K é k k ú t  et ah, 1975; K iss and Sa l á n k i , 1971). In the present examinations 
no identification corresponding to the above criteria was performed. The 
neurones were randomly selected, only their localization was considered, which 
was mapped in the case of different preparations. On the scheme (Fig. 1) 
only such neurones are represented, which were identifiable in more than one 
preparation considering the above conditions.

The membrane potential of the neurones shows a marked variability 
ranging between 40 and 72 mV. As regards the resting potential practically 
no difference was found between the pacemaker and synaptically influenced 
neurones, the average values were 60 +  1.9 mV and 57 +  2.4 mV, respec
tively. Neither does the amplitude of the action potential of the pacemaker

Fig* 1. L ocalization  o f th e  exam ined  neurones in  th e  v isceral ganglion
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and synaptically driven neurones differ, values of 65 ± 1.5 mV and 65 + 2 mV 
were measured, respectively. The amplitude of the somatic discharge is variable 
even in the case of the same identifiable neurone of different preparations. 
Considering that the action potentials of small amplitude are resulted by an 
injury of the soma, they cannot be regarded as physiological ones. Thus poten
tials with overshoot having an amplitude more than 50 mV were only analyzed. 
This value represents the lower limit of the amplitude, while the upper limit 
is 90 mV.

The form and duration of the spikes were not analyzed in detail. In most 
of the cases the impulse duration ranged between 4 and 8 msec.

The frequency of discharges exhibits a marked variation from prepara
tion to preparation. On the other hand, striking differences were observed in 
the firing rate of the same cell when it was watched for a long period ( Fig. S).

On the basis of the main parameters of the spontaneous activity the 
examined neurones can be classified into the following groups:

1. P a c e m a k e r  n e u r o n e s

Neurones Nos 1, 2 and 3 are included in this group. They are character
ized by a continuous regular rhythm generation (Fig. 2). In some cases the 
so-called latent pacemaker property can be observed, when the neurones are 
silent and their membrane potential exceeds the average value. In natural 
conditions or under some artificial influences the membrane potential can 
decrease and a regular pacemaker activity appears. The average values of their 
firing rate: cell 1 — 1.2 cps; cell 2 — 0.9 cps; cell 3 — 0.8 cps.

They have practically no synaptic input, which is confirmed by the 
following facts; synaptic potentials can be only sporadically recorded and 
a hyperpolarization of their membrane does not result in an appearance of 
EPSP-s.Upon depolarization neurone 2 has a slight capacity of accommodation,
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Fig. 2. P acem ak er a c tiv ity  reco rded  from  neu rones 1, 2 an d  3 a; b; c; reg u la r p ace 
m ak er rh y th m , neurones 1, 2 an d  3 d; effect o f d epo la riza tion  on neurone 2. A rrow  m ark s

th e  o nse t o f  depo la riza tion
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the higher frequency is maintained for a long time (Fig. 2d). All the above 
properties seem to be evidence of a pacemaker spike generation.

The nature of the interspike interval histograms corresponds to the same 
type of activity. Consequently, these neurones can be characterized by a histo
gram of appropriate form: monomodal histogram and an approximately normal 
distribution is obtained (Fig. 3).

F ig . 3. In te rsp ik e  in te rv a l h is tog ram s charac te riz ing  th e  pacem ak er neurones; a: n e u 
rone 1; 6 : neurone 2 ; c: neurone 3

F ig . 1. T em p o ra l a lte ra tio n s  in  th e  am p litu d e  an d  in te rsp ike  in te rv a ls  o f th e  ac tio n  
p o te n tia ls  o f pacem aker neurones. U p p er line: change o f am p litu d e ; low er line: change 

o f  in te rsp ike  in te rv a ls ; a :  neurone 1; 6 ; neurone 2; c : neu rone 3
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Changes of the interspike intervals in time show a fluctuation of relatively 
small degree ( Fig. 4). In the case of neurone 5 the more pronounced alteration 
observed in the 5th min following penetration might be attributed to a delayed 
normalization of the activity following the damage.

2. S y n a p t i c a l l y  i n f l u e n c e d  p a c e m a k e r  n e u r o n e s

The common properties of these giant neurones are:
a) The firing threshold of their soma is higher than the average level.
b) Irregular rhythm resulted by a summation of the pacemaker and 

synaptically evoked activity. Consequently, these neurones cannot be charac
terized by an interspike interval histogram of appropriate form. In the case 
of neurone 6 an asymmetric monomodal distribution is obtained (Fig. 5). 
Another group of neurones is also characterized by a monomodal histogram, 
but it is of different type as compared to the above. This is rather similar to 
the normal distribution except the asymmetric form. Neurones 7, 8, 9 and 
10 give good instances of this (Fig. 6). The nature of interspike interval distri
bution is bimodal in the case of neurone 13 and multimodal in the case of 
neurone 12 (Fig. 7).

c) Changes of the interspike intervals in time show a considerable 
fluctuation (Fig. 8).

F ig . 5. In te rsp ik e  in te rv a l h is to g ram  charac te riz ing  neurone 6
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d) When recording the neuronal activity on different preparations or 
on the same preparation for a long time at least four main types of the activity 
patterns can be distinguished:

F ig . 6. M onom odal in te rsp ike  in te rv a l h is to g ram s o f th e  sy n ap tica lly  in fluenced  p a c e 
m ak e r neurones; a :  neu rone 7; b: n eu rone 8; c: neu rone 9; d: neu rone 10
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silent state (Fig. 9d),
regular activity with low firing rate (Fig. 9a), 
irregular activity with low firing rate (Fig. 9c), 
irregular activity with higher firing rate (Fig. 9b).
These activity types alternate from time to time even in the case of the 

same cell. Such an alteration in the activity pattern can be well demonstrated 
in Fig. 8 showing the temporal changes of the interspike intervals. The activ-

Q

F ig . 7. B im odal an d  m u ltim o d a l in te rsp ike  in te rv a l h is tog ram ; a :  neu rone 13; b: neu
rone 12

ity pattern can be altered by a displacement of the membrane potential, 
for instance when using hyperpolarization of an appropriate magnitude the 
pacemaker potential generation ceases and the neurone functions entirely 
under synaptic control or becomes silent (Fig. 9c and d). When displacing 
the membrane potential in depolarizing direction the pacemaker character 
becomes more pronounced instead of the irregular sequence of action poten
tials.

In some cases it appears as if the discharges were of pacemaker origin. 
However, following a hyperpolarization of the membrane it is demonstrable 
that the activity is driven synaptically, since under such conditions the EPSP-s 
become fairly visible (Fig. 9c).
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F ig . 8. T em pora l a lte ra tio n s  in  th e  am p litu d e  o f  th e  ac tio n  p o ten tia ls  a n d  in  th e  in te r 
spike in te rv a ls  o f th e  sy n ap tica lly  in fluenced  neurones. U p p er line: change o f  am p litude ;

The average values of the firing rates are represented in Table I.

T A B L E  I

The average values of the fir ing  rate of the synaptically  
influenced pacem aker and driven neurones

No. of cell
Synaptically influenced pacemaker Synaptically  driven

6 7 1 8 9 10 13 4 : 14

Firing ra te  (cps) 0.58 1.51
I

j 0.72 ' 1.58
1

1.69 1.80 0.95 1.30

Among the neurones belonging to this group the following more detailed 
classification can be made.

Neurones 6, 7, 9 and 10 have a quite similar activity. Sometimes a pace
maker character is dominating (Fig. 10a), at other times the pacemaker basic 
rhythm is modulated by synaptic inputs. The effect of EPSP-s sometimes is
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ow er line: change o f in te rsp ike  in te rva ls ; a :  n eu rone 6; b: neu rone 7; c: neu rone 9;
d :  n eu rone 13
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F ig . 9. T ypes o f th e  a c tiv ity  p a tte rn s  o f  th e  sy n ap tiea lly  in fluenced  pacem aker neurones. 
a: R eg u la r a c tiv ity  w ith  low  firing  ra te  (neurone 6). b: Ir reg u la r a c tiv ity  o f  h igher firing  
ra te , c : I rreg u la r a c tiv ity  w ith  low  firing  ra te , d :  S ilent s ta te  evoked b y  a rtif ic ia l h y p e r

po la riza tion  on neurone 6. A rrow  m ark s  th e  onset o f hyperpo lariza tion
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only realized in the development of a less regular sequence of the potentials 
(Fig. 10c), but at another time the activity pattern is determined by the 
synaptic input. These cells received two kinds of input. The effect of the ex
citatory input is resulted in an intermittent increase in the firing rate (Fig. 
10b and d), while the inhibitorv input causes a decrease in the frequency 
(Fig. lOd).

In the case of neurones 8 and 11 in general the pacemaker character is 
dominating. This basic rhythm is occasionally modulated by EPSP-s (Fig. 11a). 
The synaptic influence is so slight that the interspike interval histograms 
hardly differ from the normal distribution characterizing the pacemaker 
neurones ( Fig. 6b).
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F ig . 10. A c tiv ity  p a tte rn s  charac te riz ing  neu rones 6, 7, 9 a n d  10. a: P acem ak er a c tiv ity ; 
b a n d  d :  T ran sien t increase in  th e  firing  ra te  d u rin g  th e  con tinuous a c tiv ity  evoked b y  
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F ig . 11. a :  N eurone 11. P acem ak er p o ten tia ls  w ith  e x c ita to ry  p o s tsy n ap tic  p o ten tia ls . 
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F ig . 12. The ch a rac te ris tic  a c tiv ity  p a tte rn s  o f neurone 13
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Neurones 12 and 13 are controlled by very complicated synaptic inputs. 
Their activity is equally influenced by compound EPSP and IPSP inputs 
(Fig. lib  and Fig. 12). The irregularity of this activity pattern is reflected 
also in the bimodal or multimodal character of the interspike interval histo
grams (Fig. 7).

3. S y n a p t i c a l l y  d r i v e n  n e u r o n e s

Neurones 4 and 14 belonging to this group have practically no pace
maker activity, their activity patterns are entirely determined by synaptic 
inputs (Fig. 13).

b ~ u ___________u ________________ L _ l
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F ig. 13. T he ch arac te ris tic  a c tiv ity  p a tte rn s  o f th e  sy n ap tica lly  d riven  neurones; a  an d  b:
cell 14; d :  cell 4

II. Effect of the examined drugs on the spontaneous activity
1. E f f e c t  o f  D a z o m e t

Most of the examined neurones were sensitive to Dazomet. When in
creasing the concentration the effect became more pronounced. On the basis 
of the nature of the reactions given to Dazomet the neurones can be classified 
into three groups.

a) Dazomet causes an excitation (depolarization) resulting in the increase 
of the firing rate. The effect of Dazomet is characterized by a slow time course 
and restoration. For the latter washing out is required. Excitatory effect was 
observed in 12 cases of 29 experiments. Under the influence of Dazomet the 
increase in the firing rate reached as much as 300 % expressed in the per cent 
of control (Table II ) .  The most pronounced excitatory effect appeared on 
neurone 7b at 10 “4 M concentration and on neurones 13a and lc at 10“2 M 
concentration. In the case of the other neurones less pronounced effects were 
detected.

b) Dazomet causes an inhibition (hyperpolarization) resulting in the 
decrease of the firing rate. The most pronounced hyperpolarization developed 
on neurones la, 3a, 4a and 10a. The firing rate decreased to 75 per cent on
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T A B L E  11

E ffect of D azomet on the spontaneous activity of neurones

Cell Substances

M embrane potential A ction potential F iring  rate Firing ra te  fol
lowing the ap 
plication of the 
the  drug in per 
cent of the con

tro l (% )

spontaneous
ac tiv ity

mV

drug
effect

mV

spontaneous
activ ity

mV

drug
effect
mV

spontaneous
activ ity

cps

drug
effect

cps

3a Dazomet 52 50 55 50 0.8 0.6 75
33b 10-5 M 42 40 50 51 0.2 0.2 100

4b 10“ 6 M 60 58 65 64 0.2 0.2 100
5a 10-SM 69 68 71 70 0.5 0.5 100
9a IO“ 5 M 60 61 62 60 0.8 0.9 113

Dazomet
la 10-4 M 53 55 70 72 0.4 0.3 75
lb 10“ 4 M 42 43 60 61 0.2 0.2 100
2a 10-4 M 60 62 68 69 0.2 0.2 100
2b 10-4 M 40 38 50 52 0.2 0.2 100
4a 10~4M 57 54 60 58 0.7 0.2 29
5b 10~4 M 60 61 65 63 0 .2 0 .2 100
6b 10~4 M 59 62 70 72 0.6 0.13 22
7b 10-4 M 72 75 80 79 0.04 0.12 300
8c 10-4  M 48 46 50 58 0.6 0.8 133

12c 10-4 M 51 49 60 65 0.6 0.8 133
13c 10-4 M 52 50 60 62 0.3 0.2 66

Dazomet
6a 10“ 3 M 62 64 65 63 0.4 0.5 125
7a 10“ 3 M 64 59 66 57 0.4 0.6 150
8a 10“ 3 M 40 38 45 50 0.4 0.7 117

10a 10-3  M 70 65 73 68 0.5 0.3 60
11a IO“ 3 M 62 60 66 64 0.7 0.6 86
12a 10“ 3 M 60 61 64 62 1.0 1.0 100

Dazomet
11c 10-2 M 70 68 70 69 0.1 0.2 200

6c IO"2 M 52 50 60 55 0.8 1.2 150
7c 10-2 M .57 52 80 75 0.5 0.2 40

13a IO“ 2 M 69 64 70 65 0.1 0.3 300
13b IO"2 M 70 64 70 65 0.2 0.4 200
14a IO“ 2 M 70 65 70 67 0.4 0.5 125
14c 1o

51 53 60 62 0.2 0.2 100

cells la and 3a, to 29 per cent on the cell 4a, to 60 per cent on the cell 10a as 
compared to the spontaneous activity. Inhibitory effect was observed on 8 
of 29 cells under study (Table II ) .

c) Neurones classified into this category exhibited neither depolarization, 
nor hyperpolarization following the application of Dazomet. In this case the 
firing rate was unaltered. Nine of the 29 examined neurones proved to be 
insensitive to Dazomet (Table II ) .

2. E f f e c t  o f  D i p t e r e x  ( t r i c h l o r p h o n )
On the basis of the nature of the reactions given to Dipterex the neurones 

can also be classified into three groups.
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T A B L E  I I I

E ffect of D ipterex on the spontaneous activity of neurones

M embrane potential Action potential F iring  rate F iring  ra te  fol-

Cell Substances spontaneous
ac tiv ity

mV

drug
effect

mV

spontaneous
ac tiv ity

mV

drug
effect

mV

spontaneous
ac tiv ity

cps

drug
effect

cps

lowing the  ap 
plication of the 
drug in per cent 
of the  control 

%

2c
Dipterex 

10“ 5 M 57 58 59 58 0.4 0.4 100
3c 10"5 M 72 70 75 74 0.2 0.2 100
4c 10~5 M 57 53 60 55 0.8 0.6 75
5c 10-5  M 04 62 67 60 0.4 0.6 150

10b 10~6 M 70 68 78 78 0.2 0.3 150
10c 10-5  M 59 60 77 77 0.2 0.24 120

8b
Dipterex 

10“ 3 M 65 72 70 0.02 0
9b 10-> M 58 56 60 61 0.2 0.2 100

l i b IO“ 3 M 66 68 69 65 0.2 0.4 200
12b IO“ 3 M 60 62 63 62 0.2 0.2 100

9c
Dipterex 

IO“ 2 M 63 60 68 0.2 0
11c IO“ 2 M 50 49 60 58 0.1 0.1 100
14b IO-3  M 60 64 70 68 0.04 0.2 500

a) Dipterex caused an excitation (depolarization) on five of 13 neurones 
under study. Similarly to that of Dazomet the effect of Dipterex is character
ized by a slow time course and long lasting restoration, which requires washing 
out. Under the influence of Dipterex the increase in the firing rate was 150 
per cent on cell 10b, 200 per cent on cell lib , 500 per cent on cell 14b expressed 
in the per cent of the control activity.

b) Dipterex caused an inhibition (hyperpolarization). The most pro
nounced hyperpolarization developed on cells 4c, 8b and 9c. On neurone 4c the 
activity decreased to 75 per cent of the control, in the case of the other two 
cells the potential generation completely ceased (Table II I ) .

c) Dipterex caused no change in neuronal activity. Dipterex caused 
neither depolarization, nor hyperpolarization, and the firing rate was unaltered 
on neurones 2c, 3c, 9b, 11c and 12b (Table I I I ) .

In the tables neurones marked by a, b, c represent neurones of same 
location examined in different preparations. I t can be seen that the cells con
sidered to be identical sometimes gave various reactions in different prepara
tions. I t might be due to the variable sensitivity of a given neurone or perhaps 
to the insufficiency of visual identification in the different preparations. Sup
posing the latter case, the examinations in fact were not performed on iden
tical, but were performed on neighbouring cells.

Discussion

On the basis of the present results pacemaker and synaptically influenced 
neurones can be distinguished in the visceral ganglion of Helix pomatia simi
larly to that described on other Gastropod preparations (S a k h a r o v , 1975).
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Most of the neurones are active at the moment of inserting the electrode, the 
activity becomes normal following the injury and is maintained for hours. 
This refers to a powerful neuronal activity in the isolated ganglion, which postu
lates either the existence of a great number of neurones with spontaneous 
activity or extraordinarily rich branching efferent pathways of a few cells of 
this nature.

The present results support the earlier observations that in the ganglia 
of Molluscs the activity type of neurones having identic topographical locali
zation is nearly the same in different preparations. Nevertheless, an identifi
cation based only on the localization does not seem to be sufficient for the repet
itive, reliable recognition of a great number of medium-size neurones.

For analyzing the rhythm of the spontaneous activity the graphical 
representation of interspike interval histograms appears to yield good indexes. 
These histograms call the attention to the differences not readily visible in the 
recordings. The analysis of the interspike intervals of a regular sequence of 
potentials gives a monomodal histogram, which approximates the normal 
distribution and differs from that more and more with increasing irregularity 
of the sequence of action potentials.

The monomodal histograms suggest that only one pacemaker or synaptic 
site on the neuronal membrane may be responsible for the generation of the 
rhythmic discharge. On the contrary, the bimodal histograms reflect that the 
activity is generated either in two separated sites of the membrane, or is a 
resultant of a pacemaker oscillation and some synaptic influence. Of course 
in order to better understand the differences in the interspike interval histo
grams also some other details should be taken into consideration, which are 
connected with the heterogenic membrane characteristics of the neuronal 
membranes.

The examination of the chemical sensitivity is essential in particular on 
the neighbouring neurones having similar electrophysiological parameters.

The firing rate is not suitable for the identification, because it is rather 
variable from preparation to preparation.

Under the present experimental conditions marked differences were 
observed in the firing rate of the same cell, when it was watched for a long 
time. In respect of the complex regulation it seems to be important that in 
the case of most neurones of the visceral ganglion a transition can be devel
oped between the different types of activity, for example a clear pacemaker 
activity can change into a driven one.

There is a quite limited possibility to compare the ganglion maps made 
in different species (Aplysia, Lymnaea, Helix) mainly because of the notable 
heterogeneity of their anatomy. In Aplysia and Helix some cells have been 
found that may be most likely regarded as functional homologues (Sa k h a r o v , 
1975), for example, the Br-cell (A r v a n j t a k i  and C h a l a z o n it i s , 1961; S t r t jm - 
w a s s e r , 1965; S a l ä n k i  et ah, 1972). In the course of the examination of the 
left visceral ganglion of Helix we failed to find neurones being identical with 
any special cell described in other species. In Helix neurones of burst activity 
can be rarely found. The spontaneous activity of Aplysia neurones are modu
lated by 1PSP inputs to a higher degree ( K a n d e l  et ah, 1967), which suggests 
the existence of more inhibitory or so-called double action interneurones.

In general, the neurones discharge with a firing rate more than 1 cps, 
which can be regarded as a background activity modulated by synaptic inputs.
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The most important properties of the action potential series of pace
maker origin and the basic principles of the synaptic control are in agreement 
with those described on other Mollusc species. Concerning their activity types 
the neurones examined in the present work are presumably like those described 
by C h a l a z o x it is  (1968) and F r a z i e r  et al. (1967) on Aplysia regarded as 
synaptically driven pacemaker cells. These cells of plastic activity being under 
complicated synaptic control might play an important role in the ganglionic 
integration.

The results of the present examinations with respect to the chemical 
sensitivity of neurones are connected with the findings of some authors 
(G l a i z n e r , 1968; W j l g e n b u r g , 1970; Kiss and S a l á n k i , 1971), who observed 
the most various combinations of the effects of mediator substances studied 
on the central neurones, since we also found a great variability of the sensitivity 
of different neurones to the chemicals used in the plant protection.

The effect of Dipterex used as insecticide is realized through the inhibition 
of cholinesterase, furthermore, it is known (N a n d a  and D t jt t a , 1975) that it 
depletes the neurosecretory cells, too. The latter effect is considered to be spe
cific one. Dazomet used as herbicide and nematicide exerts effect by releasing 
methylisothiocyanate gas (W h i t e h e a d , 1973).

Following the application of Dazomet and Dipterex three main types of 
reactions were found: depolarization followed by an increase in the firing rate, 
hyperpolarization followed by an inhibition of the activity and insensitivity. 
The types of effect concerning certain aspects can be compared with the effects 
of ACh, 5-HT and other known transmitters, since the application of the latters 
can result in the same three types of reactions (T a h c  and G e r s c h e n e e l d , 1962; 
Z e im a l  and V u l f i u s , 1968; A s h e r , 1972; G e r s c i i e n f e l d , 1973). Neither the 
excitatory nor the inhibitory effect was coupled with a considerable change in 
the resting potential. Neither any damage of the neurones, nor an appearance 
of synaptic potentials were characteristic. Consequently, the reactions evoked 
by both Dazomet and Dipterex can be accounted for an influence of the per
meability of the soma. The fact that even the equal concentration of the same 
substance resulted in different responses on the various cells refer to a specific 
effect of the examined drugs. On the basis of the present results it can be 
established that the preparation used seems to be a suitable object for the 
investigation of the substances used in chemical plant protection.

Summary

In the visceral ganglion of the central nervous system of Helix pomatia 
the spontaneous activity of 14 neurones was examined as well as the chemical 
sensitivity of these neurones to Dazomet and Dipterex used in the plant pro
tection was tested. The chemicals were applied in perfusion.

On the basis of the spontaneous activity pacemaker, synaptically influ
enced and driven cells can be distinguished. The differences among the interspike 
interval histograms of these neurones were analyzed. In addition the magnitude 
of the membrane potential, the amplitude of the action potentials, the firing 
rate and the temporal changes of all the above parameters were studied during 
long lasting recording.

The results do not differ considerably from the data obtained on other
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Gastropod species. The activity pattern of the neurones under complicated 
synaptic control shows a plasticity of high degree, which refers to an important 
role of these neurones played in the ganglionic integration.

Similarly to the transmitter substances Dazomet and Dipterex caused 
an excitation on some of the cells and an inhibition on the others, while in 
a part of the neurones they were ineffective. The effect of the substances under 
study can be regarded as a specific one modifying the permeability of the 
somatic membrane.
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H E L I X  P O M A T IA  K Ö Z P O N T I ID E G R E N D S Z E R É B E N  ID E N T IF IK Á L T  
N E U R O N O K  R IT M IK U S  M Ű K Ö D É S E  É S  A N N A K  V ÁLTOZÁSA  DAZOM ET 

É S D IP T E R E X  H A TÁ SA  A LA TT

Truong V a n  B a y  és K is s  Is tvá n  

Összefoglalás

H elix  pom atia  közpon ti idegrendszerének  visoerális gang lion jában  14 n eu ron  
sp o n tán  a k tiv itá s á t  v izsgálták , v a lam in t ezen neu ronok  kém iai érzékenységét a  növény- 
védelem ben h aszn á lt D azom etre  és D ip te rex re , am ely  an y ag o k  a lka lm azása  perfúzióban  
tö r té n t .

A  sp o n tán  a k tiv itá s  a lap ján  pacem aker, sz inap tikus befo lyáso lt p acem aker és 
vezérelt se jtek  k ü lö n íth e tő k  el, m elyek  in te rsp ike  in te rv a llu m  eloszlási h isz tro g ram ja i 
kö z ti kü lönbségeket ana lizá lták . V izsgálták  to v á b b á  a  m em b rán p o ten c iá i nag y ság á t, 
az akciós po ten c iá l am p litú d ó já t, a  kisülési f rek v en c iá t és m indezen  p a ram é te rek  időbeli 
v á lto zása it hosszabb  időn keresz tü l tö r té n ő  reg isz trá lás  fo lyam án.

A z e redm ények  n em  különböznek  lényegesen a  m ás G astropoda  fa jokon  k a p o tt  
a d a to k tó l. A  b o nyo lu lt sz inap tikus vezérlés a la t t  álló  neu ronok  a k tiv itá s i m in tá z a ta  
n agy fokú  p la sz tic itá s t m u ta t ,  am elynek  a la p já n  e neu ro n o k n ak  a  gang lionáris in teg rác ió 
b an  fon to s szerep tu la jd o n íth a tó .

A  D azom et és D ip te rex  a  tra n sz m itte r  anyagokhoz hason lóan  egyes se jtek en  se r
ken tés t, m ásokon  g á tlá s t h o zo tt lé tre , m íg  a  neu ronok  egy  részén  h a tá s ta la n  vo lt. A  v izs
gá lt anyagok  h a tá s a  a  szóm a m em b rán  p e rm eab ilitá sá t befolyásoló specifikus h a tá sn a k  
te k in th e tő .
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