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The role of contact chem oreceptors in food detection, in  escape reaction 
to  p redato rs and  also in  form ing some o ther behavioural p a tte rn s  was investi­
g a ted  bo th  in  te rrestria l an d  aquatic  gastropods (in: C h a r l e s , 1966). In  ex­
perim ents testing  th e  reaction o f th e  whole anim al to  various substances i t  
has been shown th a t  th e  receptors located  around th e  m outh  can d ifferentiate 
am ong chemicals ( K i e c k e b u s c h , 1953). This finding is in  correlation w ith  ea r­
lier morphological d a ta  describing various receptor s tructu res in the  lip of the  
snail (S c h u l z , 1938).

E lectrophysiological experim ents on snail chem oreceptors have been 
done m ainly on th e  osphradial nerve in order to  elucidate th e  chem oreceptive 
characteristics of its  peripheral organ. A lthough from  the  nerve itself no action 
po ten tia ls could be recorded ( K o h n , 1961), when stim ulating  th e  osphradium  
w ith  some chemicals th e  specific response of several cen tral neurones was ob­
served (B a i l e y  and  L a v e r a c k , 1963; S t i n n a k r e  and  T a u c , 1969). L a te ly  
some special chem oreceptive ab ility  o f th e  h eart and  th e  cen tral representation 
o f th e  afferent inputes were dem onstrated  in Helix  (S.-R ó z s a , 1972; S.-R ó z s a  
an d  S a l á n k i , 1973).

In  our recent investigations we are dealing w ith  th e  irritab ility  o f the  
receptive field of the  m outh  in  th e  snail. W e aim  to  explore th e  effect o f d ifferent 
chemical substances and  to  clear up  th e  peripheral an d  cen tra l mechanisms 
o f th e  discrim ination betw een them . In  th e  presen t paper th e  m ethods applied  
an d  further, some characteristics of th e  afferent ac tiv ity  recorded from  th e  
lip nerve upon stim ulating  th e  chem oreceptors w ith  various substances are 
described.

Material and method

E xperim ents were carried  o u t p a r tly  on brain-lip  preparations p a r tly  
on isolated lip prepara tion  of Helix pomatia L. W hen m aking the  brain-lip  
preparation , these structu res and  th e  nerve connecting th em  were isolated, 
while in th e  case of th e  isolated lip only th e  radu la , lips and  a p a r t  of th e  lip 
nerve were included (F ig. 1).

Using free moving anim als, th e  shell of th e  snail has been removed, th e  
coelom sack was cu t an d  th e  cen tral nervous system  (CNS) w ith  th e  nerves
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F ig . 1. Gross a n a to m y  o f  th e  h ead  an d  th e  CNS in  H elix  pom atia  L . 1 — rig h t ce reb ra l 
gang lion ; 2 in te rn a l lip  ne rv e ; 3 — m ed ia l lip  ne rv e ; 4 — ex te rn a l lip  ne rv e ; 5 — cerebro- 
buccal connective ; 6 — u p p e r lip ; 7 — low er lip ; 8 — m o u th ; 9 — u p p e r  te n ta c le ; 10 — 
low er te n ta c le ; 11 — rad u la ; 12 — rig h t p leu ra l ganglion ; 13 — r ig h t p a r ie ta l ganglion;

14 — v iscera l ganglion
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F ig . 2. P re p a ra tio n  p laced  in  th e  ex p erim en ta l ch am b e r. 1 — circum oesophageal g a n ­
glionic rin g ; 2 — lip  nerves; 3 — m o u th  p re p a ra tio n ; T  =  te s t  zone

running tow ards th e  m outh  were explored. Then th e  lip was isolated from  the  
surroundings. The oesophagus was elim inated too, and  so only th e  radu la  and  
th e  lips rem ained in tac t together w ith  th e ir nerve connections. F inally  th e  
CNS was nearly  to ta lly  isolated: all its  nerves were cu t except th e  pair o f lip 
nerves running to  the  upper p a r t  o f th e  m outh.

The prepara tion  was placed in a th ree  p a rte d  plexiglass cham ber ( Fig. 2). 
In  the  firs t the  ganglionic ring, in the  th ird  the  oral p a rt, while between them , 
in  th e  second, th e  lip nerves were located, th e  la tte r  running  th rough  th in  
cuttings m ade on th e  tw o inner walls dividing th e  th ree  sections. A fter placing 
th e  prepara tion  in, th e  middle p a r t  was isolated  from  th e  others by  filling up  the  
cuttings w ith  vaseline. The cu t p a r ts  o f th e  feeding organ, th e  nerve and  th e  
CNS were in  physiological saline, while th e  lip was above th e  solution. W hen 
electrodes were placed under th e  nerve, th e  physiological solution was suctioned 
from  th e  middle p a r t  and  was replaced by  paraffin  oil, rendering recording 
possible an d  pro tecting  the  nerve from  drying a t  th e  sam e tim e.

The isolated lip p repara tion  was m ade sim ilarly b u t th e  lip nerves were 
also cu t a t  branching off from  the  CNS. Accordingly only th e  ac tiv ity  o rig inat­
ing from  the  periphery  was recorded. B oth  preparations rem ained in  good 
accondition for hours a t  room  tem p era tu re  (20 - 24°C).

The m ethod of tes tin g  th e  ac tiv ity  of th e  receptors was as follows: th e  
electrical ac tiv ity  was recorded from  one o f th e  lip nerves by  bipolar p latinum  
electrodes fed in to  th e  in p u t of an  A lvar AC am plifier and  reg istra tion  took 
place from  th e  screen of oscilloscope to  film. I t  was cleared up  in  th e  prelim i­
n ary  experim ents th a t  upon lip stim ulation  the  highest synchronous ac tiv ity  
increase can be recorded from  the  in terna l lip nerves in  isolated preparations. 
The exact area which gave th e  highest response on th e  nerve to  tactile  stim u la­
tion  was determ ined by  tria ls  in every  case (F ig. 2 ,.T )  and  th is  te s t zone was 
exposed locally to  various chemicals during th e  investigations.

The application of substances was perform ed by  using 5 x 5  m m  filte r  
paper soaked in solution p repared  for testing , th en  i t  was p u t gently  on to  th e  
te s t zone. A t the  firs t tim e for each p repara tion  th e  piece o f filte r paper applied 
was soaked in  physiological saline. This w ay th e  response to  th e  tactile  stim ulus 
was tested . D uring th e  experim ents th e  prepara tion  was w ashed w ith  physio­
logical solution a fte r each test, an d  th e  tes ts  were carried o u t a t  5 —10 m in 
in tervals to  assure th e  recovery o f th e  receptor sensitivity .
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The change o f ac tiv ity  on the  nerve a t  th e  appliation  of te s t solutions 
was com pared to  th e  spontaneous ac tiv ity  preceding th e  application. A t 
processing th e  d a ta  th e  po ten tials produced in  10 sec before and  a fte r th e  app li­
ca tion  o f th e  drugs were counted and  for th e  com parison o f th e  values the  
control a c tiv ity  was tak en  as 100 per cent. E ach  substance was used in several 
p reparations an d  th e  m ean values are com pared and  given in Table I .

T he solutions and  substances used in  th e  experim ents were: physiologi­
cal saline (NaCl 6.5 g, KC1 0.14 g, CaCl, • 2H 20 , 0.12 g, N a H P 0 4 0.01 g, 
NaHCOg 0.02 g/1), distilled w ater; glucose (1, 2 an d  5 per cent); saccharose 
(1, 2 an d  5 p er cent); NaCl (5.8 per cent); KC1 (7.5 per cent). Sugars were 
dissolved bo th  in  physiological saline an d  in  distilled w ater. The effect of 
several p lan t pro tecting  agents which are used in agricu ltural practice against 
weeds, insects and  molluscs, were also tested . These are: dazom et (3,5-dim ethyl- 
te trahydro-l,3 ,5-tiad iazin-2-tion) (10“2 and  10~3 M); d ip terex  (0,0-dim ethyl 
2,2 ,2-trichloro-l hydroxyethy l phosphate) (10-2 an d  10~3 M); m alath ion  
(0,0-dim ethyl d ith iophosphate o f d iethy l m ercaptosuccinate) (from 10-4 to  
10- 8 g/ml). The firs t tw o were dissolved in  physiological solution while the  
th ird  in  d istilled  water.

The experim ents were carried o u t th roughou t th e  year.

Results

A. Brain-lip preparation

A ctiv ity  could be recorded from  th e  nerve also in the  case when no 
stim uli were applied to  th e  te s t zone. This “ resting” ac tiv ity  is com posed o f 
irregularly  d is trib u ted  fast com ponents o f various am plitudes (50 — 100 pV). 
The frequency varies in  d ifferent p reparations an d  changes also in  th e  same 
p repara tion  in  tim e between 3 —8 imp/sec. As a m ean o f 110 m easurem ents it  
was found 4.6 spikes/sec ( Fig. 3). W hen touching th e  lip w ith  a  fine b rush  th e

Isec
F ig. 3. S pon taneous a c tiv ity  reco rded  from  th e  lip  n erv e  o f  tw o b ra in -m o u th  p rep a ra tio n s
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F ig . 4. E ffec t o f  f i l te r  p a p e r  soaked  in  physio logical saline app lied  o n to  th e  lip . The 
second row  is th e  c o n tin u a tio n  o f  th e  f irs t  one (in  each  fu r th e r  case too)

lsec

F i g .  6 . E f f e c t  o f  1 m o l  N a C l



120

ac tiv ity  o f th e  nerve increased sim ultaneously. Sim ilarly to  this, th e  increase 
of ac tiv ity  was observed when filter paper soaked in  physiological saline was 
placed onto  th e  te s t zone (Fig. 4). The highest a c tiv ity  was recorded ju s t a t  
th e  m om ent o f placing th e  paper, th en  some decrease o f a c tiv ity  occurred. 
T aking into consideration th e  f irs t 10 sec, th e  increse of ac tiv ity  was in these 
cases 28 per cent as a  m ean of 17 tria ls. This increase can be ascribed to  th e  
effect of th e  tac tile  stim uli and  to  th e  effect of th e  physiological saline. Taking 
th is  in to  account, a t  applying various drugs only th e  change o f a c tiv ity  differ­
ing from  th is value was considered as a repsonse o f th e  chem oreceptors.

W hen applying distilled w ater onto  th e  lip th e  ac tiv ity  of th e  lip nerve 
was considerably increased (F ig. 5). The spikes, bo th  of lower and  higher 
am plitudes, became more num erous an d  th e  response was long-lasting, tonic 
in  its  character. In  th e  m ean of 10 experim ents th e  increase o f frequency was 
by  53 per cent above th e  control.

A pplying 1 mol solution o f NaCl onto  th e  lip a  very  high increase in  
ac tiv ity  was detected  (F ig. 6). B o th  th e  lower an d  higher am plitudes becam e 
more frequent. The response is m ost expressed in  th e  f irs t seconds, decreasing 
som ew hat a fte r 6 —10 sec b u t a t  continuous application i t  d id  n o t d isappear 
w ithin 1 min. In  th e  m ean of 8 experim ents th e  increaase of th e  ac tiv ity  su r­
passed th e  control b y  119 per cent.

The highest ac tiv ity  increase occurred a t  th e  application  o f KCl in 1 mol 
concentration. A fte r a  tran sien t period o f 1—1.5 sec, when th e  ac tiv ity  increase 
was only m oderate, a very  frequen t and  of high am plitude (150 -200 yV) 
im p u ta tio n  appeared. I t  decreased som ew hat in 3 —4 sec, then , in  th e  case 
of continuous application of KC1 these high frequency spikes reappeared  again 
in th e  form  of burst-like oscillations w ith  som ew hat lower am plitudes (Fig. 7). 
The effect was tonic, m ixed w ith  these secondary series of burst-like spikes. 
U nder th e  effect of KC1 th e  ac tiv ity  was 147 per cent higher th a n  th a t  of th e  
control.

A dding 1 per cent glucose dissolved in  d istilled  w ater th e  ac tiv ity  
response ( Fig. 8) was differing in its  charac te r from  th a t  observed for distilled 
w ater. The increase of ac tiv ity  was no t significant, i t  preceded th e  control only 
b y  54 per cent, however, the  newly appearing groups of spikes consisting a t  the  
beginning o f 8 —10, la te r on of 2 —4 po ten tials of high am plitudes show a g reat 
difference bo th  from  th e  control and  from  th e  effect o f distilled w ater. The 
effect o f glucose was more expressed when i t  was solved in  physiological saline 
and  when different concentrations were used. 1, 2 an d  5 per cent glucose 
caused 51, 68 and  78 per cent increase in activ ity , respectively, w hat is regarded 
to  be significant. The effect o f glucose gradually  decreased b u t d id  no t d is­
appear w ith in  1 min.

A pplying 1 per cent solution of saccharose dissolved in  d istilled  w ater an  
increase o f ac tiv ity  was observed again, and  also th e  frequency o f po ten tials 
o f high am plitudes is characteristic ( Fig. 9). U nder th e  effect of saccharose the  
ac tiv ity  was increased by  41 per cent in  th e  firs t 10 sec, and  in  th e  appearance 
of high poten tials some periodicity  could be observed. The response was tonic, 
an d  lasted  over 1 min.

The effect of 1 per cent saccharose dissolved in physiological solution 
was also significant, th e  evoked increase of ac tiv ity  reached 89 per cent. The 
sam e effect was recorded for 2 per cent saccharose evoking a  89 per cent in ­
crease, while a  5 p er cent solution o f saccharose d id  n o t cause any  increase,



F ig . 7. E ffec t o f  1 m o l KC1

7 sec

F ig . 8. E ffec t o f  1 p e r  cen t glucose dissolved in  d is tilled  w a te r

1sec

F ig . 9. E ffec t o f  1 p e r  cen t saccharose dissolved in  d istilled  w a te r
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F ig. 10. E ffec t o f  daso m et 10 3 m ol (upper) a n d  10 2 m ol (lower)

ac tiv ity  corresponded only to  102 per cent of th e  control. Considering th e  
effect o f tac tile  stim ulation  (28 per cent increase), th e  effect o f th e  5 per cent 
saccharose m ust be in te rp re ted  as inhibitory.

D asom et is a  herbicide an d  belongs to  th e  ca rbam at group, i t  evoked 
70 an d  55 per cent increase of ac tiv ity  in  10-2 an d  10~3 mol concentrations, 
respectively. The effect was characteristic, dom inating in the  increase nearly  
regularly  d istribu ted  single po ten tials of high am plitudes. In  some cases th e  
m ixed appearance of higher an d  lower po tentials, belonging probab ly  to  sev­
eral axons was observed (Fig. 10).

D ipterex, being an organic phosphoric acid ester (insecticide), also in ­
creased th e  ac tiv ity  when applied onto th e  lip ( Fig. 11). The increase of ac tiv ity  
was ton ic an d  surpassed th e  control b y  92 per cent when used in  10 ~2 mol 
concentration, while b y  41 per cent in  10-3 mol concentration. In  6 —8 sec 
a f te r  application th ere  was a  decrease in  ac tiv ity , nevertheless, i t  was also a t  
th is  tim e considerably higher th a n  th e  control.

M alathion belongs also to  organic phosphoric acid esters, i t  is used to  
k ill molluscs. W e tes ted  its  effect in a  wide concentration range. A t applica­
tio n  of 10_4 g/m l th e  ac tiv ity  was 85 per cent higher th a n  th e  control, while 
betw een 10-6—10-8 g/ml i t  evoked only ab o u t 40 — 60 per cent increase, n o t
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differing m uch from  th e  effect of th e  distilled w ater, used th is ease as a solvent. 
The increase bo th  of lower an d  o f higher spikes was observed (F ig. 12), b u t 
th e  varia tion  of am plitudes was less th a n  when adding distilled  w ater alone.

B. Isolated lip preparation

W hen the  tw o lip nerves connecting the  feeding organ and  th e  CNS 
were cu t a t  th e ir origin from  th e  cerebral ganglia, th e  control ac tiv ity  was 
suddenly increased. In  abou t 10 m in i t  decreased gradually  th a n  k ep t a con­
s ta n t level being som ew hat higher, th a n  before cu tting  off th e  ganglia. The 
ac tiv ity  varied  betw een 2 and  11 imp/sec, yielding a  m ean of 5.3/sec (from 
236 m easurem ents). The am plitudes of th e  po ten tia ls m easured 50 — 100 pV.

I t  m ust be no ted  th a t  spontaneous a c tiv ity  could be recorded from  th e  
nerve even if i t  was cu t also a t  en tering  th e  lip, i.e. if  an  isolated  nerve p rep a­
ra tion  was made. However, th is  ac tiv ity  ceased en tire ly  w ith in  8 — 10 min, 
or very  ra re ly  occurring low (20 — 30 /xV) po ten tials of long du ra tion  could be 
observed over ten  m inutes.

Applying th e  above substances onto  th e  lip different a c tiv ity  increases 
could be observed, however, i t  was always less th a n  we found on th e  brain-lip  
preparation. 15 per cent increase of ac tiv ity  caused by  tactile  stim ulus was n o t

T A B L E  I

Electrical activity recorded from  the lip  nerve. T he  num ber of potentials 
occurring w ith in  10 sec was counted. Values are expressed as percentage

o f the control

Substance
Brain-m outh
preparation

N um ber of 
experim ents

Iso lated  m outh 
preparation

N um ber of 
experim ents

Physiological saline (control) 100 100
Physiological saline applied on filter

paper (tactile stimulus) 128 17 115 14
Distilled w ater 153 10 107 9
NaCl 5.8 per cent in dist. w. 219 8 145 12
KC1 7.5 per cent in dist. w. 247 7 166 16
Glucose 1 per cent in dist. w. 154 9 115 18
Glucose 1 per cent in physiol, saline 151 3 102 14
Glucose 2 per cent in physiol, saline 168 3 115 15
Glucose 5 per cent in physiol, saline 178 3 124 14
Saccharose 1 per cent in dist. w. 191 9 132 18
Saccharose 1 per cent in physiol.

saline 189 3 132 15
Saccharose 2 per cent in  physiol.

saline 185 3 127 15
Saccharose 5 per cent in  physiol.

saline 102 3 141 15
Dasomet 10-3 mol in physiol, saline 155 9 112 8
Dasomet 10_2 mol in  physiol, saline 170 8 123 10
D ipterex 10 ~3 mol in  physiol, sahne 141 8 122 9
D ipterex 10 ~2 mol in physiol, saline 192 7 122 8
Malathion 10 ~8 g/m l in dist. w. 142 7 145 8
M alathion 10 ~6 g/m l in  dist. w. 160 7 140 6
M alathion 10 ~4 g/m l in  dist. w. 185 7 111 6
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F ig. 11. E ffec t o f  d ip te re x  10“ 3 m o l (upper) an d  10“ 2 m ol (lower)

surpassed upon applying distilled w ater, 1 an d  2 per cent solutions o f glucose 
solved bo th  in  distilled w ater or in  physiological solution, dasom et in  10-3 mol 
and  m alathion in 10-4— 10“ 8 g/ml. In  th e  o ther cases the  increase o f ac tiv ity  
varied  betw een 22 an d  66 per cent. The m ean values ob tained  a t  th e  applica­
tio n  of substances is p resented in Table I . F o r com parative purposes th e  values 
ob tained  on th e  brain-lip  p repara tion  are also presented.

Discussion

W hen investigating th e  feeding hab its  an d  food detection of several 
gatropods th e  specificity of receptors localized around th e  m outh  was shown by  
several authors. K e ic k e b u s c h  (1953) carried  o u t experim ents on th e  behaviour 
o f Helix pomatia offering various sugars and  salts in  solution. B ased on the  tim e 
o f reaction he concluded th a t  th e  chem oreceptors of th e  head, foot an d  m antle 
m argin are different according bo th  of sensitiv ity  and  ty p e  of th e  response. 
Ca k r  (1967a, b) investigated  th e  sensitiv ity  of Nassarius obsolatus to  th e  com ­
ponents o f crab ex tra c t and  found th a t  th e  receptors o f th e  proboscis are es­
pecially sensitive to  several am ino acids, am ines an d  some o ther substances



125

7 s e c

HA»

1
* » « * * ■  w j j  f r | * 4 ^ . . 1 1 « 1! **—

lsec
F ig . 12. E ffec t o f m a la th io n . U pper: 10~8 g/m l, m idd le : 10_ 6 g/m l, low er:

10-1 g/m l



126

of th e  ex tract. In  these experim ents th e  conclusions abou t th e  specificity of 
receptors localized on th e  ou ter surface of th e  body were draw n on th e  basis of 
th e  behavioural reaction of th e  anim al, however, no electrophysiological ana l­
yses were done for clearing up  th e  specificities occurring in  th e  sensory input. 
Our presen t investigations show th a t  lip chem oreceptors o f th e  snail send well 
d ifferentiable, d istinctive p a tte rn s  of afferent im p u ta tio n  to  th e  central n er­
vous system , and  it  seems to  us th a t  th e  m ethod used can be applied  in  in ­
vestigating  th e  receptor specificity.

According to  our results on th e  surface o f th e  lip b o th  chemo- and  tactile- 
receptors are present. The te s t m ethod used includes also tactile  stim ulus, 
therefore only th e  values differing a t  least 15 — 20 per cent from  th e  tactile  
stim ulus can be considered as response to  th e  chem ical stim ulation. Taking 
th is in to  consideration, it  can be s ta ted  th a t  each of th e  substances we used 
in  th e  experim ents has such concentration w hich evokes a response from  th e  
receptors as a chemical stim ulus.

I t  m ust be no ted  th a t  th e  application o f filte r paper soaked in to  physio­
logical saline can p lay  a  role n o t only as a tac tile  stim ulus. I t  is more th an  
probable th a t  th e  physiological saline itse lf stim ulates the  receptors. However, 
for m aking and  keeping th e  p repara tion  alive th e  use of physiological saline is 
inev itab le and  i t  contacts also th e  receptor field. These circum stances m ust be 
accepted as a  source of some experim ental error.

A nalyzing th e  character o f the  evoked ac tiv ity  i t  can be s ta ted  th a t  all 
th e  substances caused long-lasting, tonic responses, nevertheless, in th e  num ber 
and  am plitudes o f th e  evoked poten tials there are characteristic substance 
differences. So it  was characteristic th a t  sugars stim ulate  the  group appearance 
o f po ten tials w ith  high am plitudes, while NaCl or KC1 caused a general ac tiv ity  
increase for all types of potentials. The effect observed in dasom et suggests 
th a t  th is  substance causes also th e  ac tiv ity  increase only of several receptor 
types. ...... . .

In  his morphological investigations S c h u l z  (1938) described four differ­
en t types of receptor cells in  th e  cuticle o f th e  Helix lip and  supposed th a t  
th e y  are responding to  different sensations. R ecen tly  N a v o n i  (1973) found in 
th e  Up o f opistobranchia only tw o types o f sensory cells, an d  he supposed th a t  
one o f them  m ay have a  chem oreceptor function. Our results suggest th a t  the  
receptors localized in th e  lip are different from  th e  wiev po in t of chemical 
sensitiv ity , because on adding KC1, a  general depolarizing agent, we observed 
a  response com posed o f spikes w ith  very  different am plitudes while in  o ther 
substances th e  response was m ore selective. Therefore, i t  can be supposed th a t  
th e  receptors of Helix lip are also d ifferent m orphologically e ither according 
to  th e  receptor endings, or in  th e  size o f th e  somas or axon diam eters of th e  
sensory neurone, or in th e  localization o f th e  somas.

The dependence of th e  response on th e  concentration of th e  same su b ­
stance was n o t investigated  th is  tim e system atically , neither were th e  various 
substances used in  equivalent concentrations. Nevertheless, i t  is clear th a t  th e  
response is concentration-dependent (in case of sugars, p lan t-p ro tecting  che­
micals). The sam e 1 mol concentration of NaCl an d  KC1 caused different reac­
tions, since KC1 is more effective. The concentration-dependency of saccharose 
is interesting, because on brain-lip  p repara tion  th ere  was no difference between 
th e  effect of 1 and  2 per cent solution, while 5 per cent saccharose was in ­
h ib ito ry  in  action. This m ay parallel th e  observation of K i e c k e b u s c h  (1953)
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who found th a t  Helix responds less to  5 per cent saccharose th an  to  a 2 per cent 
solution of th e  same.

The ac tiv ity  increase observed on brain-lip  p repara tion  an d  on iso lated  
lip prepara tion  are differing m ainly q uan tita tively , nevertheless, in  several 
cases also qualita tive differences occurred. So, in  isolated lip prepara tion  
th e  control ac tiv ity  proved  to  be higher by  abou t 15—20 per cent, b u t th e  
increase o f ac tiv ity  on th e  application of various substances was nearly  always 
lower on th is  preparation . There seem to  be tw o possible explanations for th e  
la tte r. One possibility is th a t  because of th e  higher control level the  sam e ac tiv ­
ity  increase results in  a  lower value if  expressed in  the  percentage o f th e  
control. The o ther possibility  is th a t  th e  cu tting  o f th e  nerve betw een th e  CNS 
and  th e  lip causes the  sw itch ou t of some receptors. The la tte r  is more probable, 
since th e  sensory fibres having th e ir som a inside th e  ganglion got elim inated 
by  cu tting  th e ir axons and  th ey  do no t show spike ac tiv ity  any  more.

The fact th a t  th e  nerve of th e  isolated  lip p repara tion  gives a  higher 
spontaneous ac tiv ity  th a n  th a t  o f th e  brain-lip  p repara tion  refers to  th e  well- 
know n phenom enon th a t  CNS has a  regu la to ry  role on th e  sensitiv ity  and  
ac tiv ity  o f th e  receptors. I t  seems th a t  in  sensory neurones relieved from  cen­
tra l  control there  is a  higher resting ac tiv ity , b u t a t  th e  sam e tim e th e ir sensi­
tiv ity  drops, too. Especially notable is th e  low sensitiv ity  o f receptors to  dis­
tilled  w ater an d  sugars in  th e  isolated lip p reparation , w hat can be explained 
by  one of th e  above reasons.

The spontaneous ac tiv ity  observable in isolated  nerve p repara tion  for a  
short period o f tim e can be ascribed to  th e  firing  of neurone som as located  in 
th is  nerve, elicited by  th e  in ju ry  of th e  axons. The presence of neuronal bodies 
in  th e  in testina l nerve of Helix  was shown by  S c h l o t e  (1955).

Summ ary

1. The chemical sensitiv ity  of th e  lip receptors to  various chemicals 
is d ifferent w hat can be detected  by recording th e  electrical ac tiv ity  from  th e  
lip nerve bo th  in  brain-lip  prepara tion  and  in  isolated  lip preparation.

Applying the  general depolarizing agent KC1 to  the  Up, th e  varia tion  o f 
spike am plitudes is very  wide in th e  increased ac tiv ity , th e  selectiv ity  o f th e  
responding receptors is well expressed in  th e  case o f glucose an d  saccharose.

3. D istilled w ater seems to  be a stim ulus increasing th e  ac tiv ity  o f th e  
receptors differently  th a n  does physiological saline. The effects o f NaCl, 
glucose, saccharose an d  of drugs used  in  p lan t-p ro tecting  chem istry  (dasom et, 
d ip terex  an d  m alathion) were also significant in  some concentrations.

4. The basic ac tiv ity  o f the  lip nerve was higher on th e  isolated lip p rep ­
ara tion  th a n  on th e  brain-lip  p reparation . This refers to  th e  role o f th e  CNS 
in  th e  control o f th e  ac tiv ity  of sensory neurones. Our electrophysio logical 
records prove th a t  there  are neurones in th e  isolated lip nerve which function 
even a fte r th e  isolation o f th e  nerve.

5. Iso la ted  lip prepara tions gave a  som ew hat lower response to  th e  sam e 
chemical substance th an  d id  brain-lip  preparations. This can be explained w ith  
th e  presence o f a  p a r t o f th e  sensory neuronal bodies in th e  ganglion itself.



128

R E F E R E N C E S

B a il e y , D . F ., M. S. L av era ck  (1963): C en tra l responses to  chem ical s t im u la tio n  o f  
a  g astro p o d  o sph rad ium . N ature, L ond . 200, 1122— 1123.

C a r r , W . E . S. (1967 a): C hem orecep tion  in  th e  m ud  snail, N a ssa r iu s  obsoletus, I . P ro p ­
e rties  o f  s tim u la to ry  su b s tan ces e x tra c te d  from  sh rim p . —  B iol. B u ll. 133, 
90— 105.

C a r r , W . E . S. (1967 b ): C hem orecep tion  in  th e  m u d  snail, N a ssa r iu s  obsoletus. I I .  
Id e n tif ic a tio n  o f  s tim u la to ry  substances. —  B iol. B u ll. 133, 106— 127.

Ch a r l e s , G. H . (1966): Sense o rgans (less C ephalopods). —  In :  Physiology of M ollusca. 
E d .: K . M. W il b u r  a n d  C. M. Y o n g e , A cadem ic Press, N ew  Y o rk  and  London, 
p p . 455— 521.

K ie c k e b u s c h , W . (1953): B e itrag  zu r Physio log ie  des chem ischen  Sinnes von H elix  
pom atia . —  Zool. Jb . (P h ysio l.)  64, 154— 182.

K o h n , A . J .  (1961): C hem orecep tion  in  g astropod  m olluscs. —  A m er. Zool. 1, 291— 308.
N a v o n i, L . (1973): D er chem ische S inn d e r  N u d ib ran eh ie r (G astropoda  O pisthobran- 

ch ia). —  E ev. Su isse  de Zool. 79, 1333— 1375.
S .-R ózsa, K . (1972): C h arac te riza tio n  o f th e  feed-back  sy s tem  in  th e  h e a r t  o f H elix  

pom atia  L . —  A n n á l. B iol. T ih a n y  39, 29— 38.
S .- R ó z s a , K ., J .  S a l á n k i  (1973): R esponses o f  c en tra l neu rones to  th e  s t im u la tio n  o f  

h e a r t  chem orecep to rs in  th e  snail, H elix  pom atia  L . —  A n n á l. B iol. T ih a n y  40, 
95— 108.

S c h l o t e , F . W . (1955): D ie E rreg u n g s le itu n g  in  G astropodennerven  u n d  ih r  h is to ­
logisches S u b s tra t. —  Z . vergleich. P hysiol. 37, 373— 415.

S ch u lz , F . (1938): B a u  u n d  F u n k tio n  d e r  Sinneszellen in  d e r K örperoberfläche  von  
H elix  pom atia . —  Z . f. M orphol. Ökol. d. T iere  553— 581.

S t in n a k r e , J . ,  L . Tau c  (1969): C en tra l neu ro n a l response to  th e  a c tiv a tio n  o f  osm o­
recep to rs  in  th e  o sp h rad iu m  o f  A p ly s ia . —  J .  E x p . B iol. 51, 347— 361.

SZ EN Z O R O S B E M E N E T  E L E  K T R O F IZ IO L Ó G IA I V IZSG Á LA TA  
A  S Z Á J K Ö R Ü L I R E C E P T O R O K  K É M IA I IN G E R L É S E  E S E T É N  

H E L I X  P O M A T I A -N

S a lá n k i Já n o s és Truong  V an  B a y

Ö sszefoglalás

1. Száj kö rü li recep to rok  kém ia i érzékenysége kü lönböző  an y ag o k ra  eltérő , s ez az 
e lek tro m o s a k tiv itá s  a jak ideg rő l tö r té n ő  elvezetése so rán  agy-szájszerv  p re p a rá tu m o n  és 
izo lá lt szá jszerv  p re p a rá tu m o n  e g y a rá n t jó l d e te k tá lh a tó .

2. Á z á lta lán o s  depo larizáló  h a tá s ú  KC1 a ja k ra  való  ap p lik á lásak o r reg isz trá lt 
a k tiv itá s b a n  az am p litú d ó v ariác ió  n ag y , a  g lukóz, szacharóz ese tén  a  sze lek tiv itá s  jó l 
k itű n ik .

3. A  desz tillá lt víz a  fiziológiás o ld a ttó l e lté rő  ak tiv itásfokozó  in g e r t je len t az 
a ja k  recep to ra ira . U g yancsak  je len tő s a  N aCl, a  g lukóz, szacharóz, v a la m in t a  növény- 
védelem ben  h aszn á la to s  dasom et, d ip te re x  és m a la th io n  h a tá s a  is.

4. Izo lá lt szá jszerv  p re p a rá tu m  ese tén  az a jak id eg  a la p a k tiv itá s a  m ag asab b , 
m in t agy-szájszerv  p rep a rá tu m n á l. E z  a  k ö zp o n ti ideg rendszer szenzoros s e j ta k t iv i tá s t  
szabályozó  szerepére u ta l . E lek tro fiz io lóg ia i a d a ta in k  a z t b izo n y ítják , ho g y  n eu ronok  
az izo lá lt idegben is e lő fordulnak , m elyek  egyideig  az ideg  izo lálása u tá n  is m ű k ödnek .

5. Az izo lá lt szá jszerv  p re p a rá tu m  ugy an azo n  kém iai ingerre  k isebb  a k tiv itá s sa l 
reagál, m in t am i agy-szájszerv  p re p a rá tu m  ese tében  m egfigyelhető . E z  a  k ö zp o n ti ideg- 
ren d sze r recep to rérzékenységet befolyásoló h a tá s á v a l lehe t összefüggésben ill. azzal, hogy  
a  szenzoros n eu ro n o k  egy  része a  k ö zp o n ti ideg rendszerben  helyezked ik  el.
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