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In  recent years while studying th e  sites of actions of d ifferent substances 
th e  analysis of th e ir effect on the  m em brane prevailed b o th  on th e  nerve 
an d  muscle cells, in order to  discover th e  pharm acological properties as well 
as th e  ion-m echanism s o f th e  receptors (G e r s c h e n e e l d , 1973; T r a u t w e i n , 
1973; M i l l e r , 1973). R ecen t results proved  th e  m em brane effect of tran sm it­
te rs  on th e  h ea rt of num erous inv erteb ra te  an d  v erteb ra te  species and  in  some 
cases even th e ir sites of action and  ion-dependence were described (M i l l e r , 
1973; H o l l e y  and  D e l a l e u , 1972; W i l k e n s  and  G r e e n b e r g , 1973; I r i - 
SA W A et al., 1973). In  Locusta h ea rt our previous results verified th e  tran sm itte r 
role o f acetylcholine (Ach), 5 -hydroxy tryp tam ine (5HT) and  gam m a-am ino­
bu ty ric  acid  (GABA), as well as th e  N a- and  Ca-ion dependence of th e  effect 
o f Ach and  5HT (S.- R ó z s a  an d  V .-S z ő k e , 1973; S.- R ó z s a  e t al. 1973). To pursue 
these studies th e  investigations of th e  site of action o f tran sm itte rs  were em ­
phasized for clearing up  w hether on th e  h ea rt muscle m em brane o f insects 
th e  receptors o f Ach, 5H T an d  GABA can be com pared to  th e  structu res known 
for o ther classes of anim als or w hether th ey  had  some distinguishable properties. 
T he present paper sum m arizes the  resu lts o f these experim ents.

Material and method

E xperim ents were carried o u t on th e  adu lts  of 2 —7 weeks old Locusta 
migratoria migratorioides R . F ., b o th  m ale an d  female specimens were used. 
The anim als were ob tained  from  breeding, k ep t a t  a  tem p era tu re  of 28 —32°C 
w ith  12 hours photoperiodism . The experim ents were m ade a t  room  tem pera­
tu re  (22 —26°C).

The experim ents were perform ed on th e  half-isolated heart, i t  was de­
scribed earlier in detail (S.-Rózsa and  V .-S z ő k e , 1970). The recording o f action 
po ten tials was m ade by  conventional glass microelectrodes filled w ith  2.5 
M KC1 using th e  equipm ent described earlier (S.- R ó z s a  and  V .-S z ő k e , 1972).

In  th e  experim ents th e  physiological saline p repared  for insect hearts  
(L u d w ig  e t a l., 1975) was used an d  th e  investigated  substance was dissolved 
in  th e  sam e solution im m ediately  before application. The substances were 
stud ied  a t  concentrations IO-10—10-3 M observing th e ir effect over a  period
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of 10 m inutes. The p re trea tm en t w ith  inhibitors took  5 — 15 m inutes, th en  the  
tran sm itte r  was added  together w ith  th e  blocking substance. In  case of biphasic 
effect o f th e  tran sm itte r th e  blocking o f bo th  effects was studied.

The following substances were used: acetylcholine chloride (Sigma); 
5 -hydroxy tryp tam ine creatinine su lphate (Reanal); gam m a-am ino-butyric 
acid  (Reanal); nicotine hydrogen ( t)- ta rtra te  (BDH); d-tubocurarine dichloride 
(Schuchardt); atrop ine su lphate (BDH); benzoquinonium  chloride, m ytolon 
(St. W. Res. In st); brom o-d-lysergic acid d iethylam ide, BOL-148 (Sandoz); 
m ethysergide bim aleate (Sandoz); ergom etrine (Fluka); p icrotoxin (Fluka); 
bicuculline (Pierce chemical Co).

Results

1. Effect of antagonists on the membrane of Locusta heart
According to  our d a ta , th e  antagonists possess own effects on th e  h ea rt 

varying from  an insignificant decrease or increase in  frequency and  sometimes 
in  am plitude to  the  stopping o f h ea rt beats.

T A B L E  I
E ffects of receptor antagonists on the spontaneous 

action potentials o f Locusta heart

A ntagonists and  concentration used (M )
Changes in  spontaneous action potentials

frequency am plitude

Antagonists of Ach receptors
d-Tubocurarine i o - « —i o - 4 decrease, increase slight decrease

i o - 3 decrease, stopping ceased
Atropine i o - 8— i o - 6 decrease, increase unchanged

10-S— 1 0 - 3 decrease unchanged
Nicotine 10-8— 1 0 - 6 increase, decrease unchanged

10 - s — i o - 3 increase, decrease unchanged
Mytolon 10-7— 1 0 - 6 increase, decrease unchanged

10—3— 10—3 decrease unchanged

Antagonists of 5HT receptors
BOL-148 i o - 5 increase, decrease decrease

10i-H1o

increase, decrease ceased
stopping

Methysergide i o - « — i o - 4 decrease, stopping decrease, ceased
Ergometrine 10-9— 1 0 - 4 increase, decrease decrease

Antagonists of GABA receptors
Picrotoxin 10-9— 10-7 decrease unchanged

i o - « — i o - 4 increase, decrease unchanged
unchanged

Bicuculline 10-9—10-7 increase, decrease unchanged
stopping

i o - « — io - « decrease unchanged
i o - 4 decrease, increase unchanged

stopping

Note: The lowest concentration seen in  the Table reflects the threshold concentration of t h e  
pharmacons. The effect dem onstrated a t the first place shows the effect of drugs on t h e  
action potentials a t  the first m inute of application, then  the change of effect is seen if 
occurred few m inutes after the application of the drugs
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F ig . 1. E ffec t o f  n ico tine  on th e  g en era tio n  o f  ac tio n  p o ten tia ls  on  Locusta  h e a r t .  A  — 
co n tro l; B  — effect o f n ico tin e  (10“ 3M) 1 m in u te  a f te r  ap p lica tio n ; G — sam e as B  b u t 

5 m in u tes  a f te r  app lica tio n  o f  d rug ; D  — a c tiv ity  a f te r  w ash ing  o u t n ico tine

F ig . 2. E ffec t o f  m y to lo n  on spon taneous ac tio n  p o ten tia ls . A  — co n tro l; B  — ap p ly in g  
10- 3 Mj m y to lo n ; C  — effect o f  m y to lo n  2.5 m in u tes  a f te r  ap p lica tio n ; D  — a c tiv ity

a f te r  w ash ing  o u t th e  d ru g
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F ig . 3. E ffec t o f  d -tu b o cu ra rin e  on th e  m em b ran e  o f  Locusta  h e a r t .  A  —on tro l; B  — 
beg inn ing  o f th e  ac tio n  o f  d -tu b o cu ra rin e  (10-4M); C  — sam e as B  a f te r  3.5 m in u tes ; 
D  — sam e as  B  a f te r  5 an d  6 m in u te s  o f  ap p lica tion , respective ly ; E  — a c tiv ity  a f te r

w ash ing  o u t d -tu b o cu rarin e

Among anticholinergic substances d-tubocurarine, atropine, nicotine 
an d  m ytolon, am ong antagonists o f th e  5HT, BOL-148, m ethysergide and  
ergom etrine, while am ong an tagonists of GABA picrotoxin an d  bicuculline 
were studied. The results can be seen in Table I  regarding th e  spontaneous 
ac tion  poten tials of th e  Locusta heart.

The investigated  substances influenced more o ften  the  frequency th an  
th e  am plitude fo th e  action potentials. The effect on th e  am plitude was neg­
ligible w ith  th e  exception of th e  antagonists of 5H T (Table I ) .  Using an tag ­
onists th e  biphasic effect can often be observed indicating th e  tim e- dependent 
appearance o f the  inh ib itorv  or exc ita to ry  influences in  th e  sam e concentration
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5sec
F ig . 4. E ffec t o f  a tro p in e  on  th e  sponatneoua ac tio n  p o ten tia ls  o f  Locusta  h e a r t .  A  — 
co n tro l; B  — ap p ly in g  a tro p in e  a t  10“ 6M; G — effec t o f  a tro p in e  1 m in u te  a f te r  ap p lic a ­
tio n ; D  — effec t o f  a tro p in e  2 m in u te s  a f te r  ap p lica tio n ; E  — a c tiv ity  a f te r  rem ov ing

a tro p in e

of th e  drugs. In  Table I  b o th  the  f irs t and  secondary effects of th e  pharm acons 
are shown.

Using cholinergic antagonists th e  changes in frequency were fa irly  small. 
Thus, nicotine a t  10 ~3 M a t  th e  beginning of its  application increased frequency 
by  50 per cent th en  decreased i t  b y  30 per cent (F ig. 1). A t th e  sam e concen­
tra tio n s m ytolon, a t  th e  beginning, doubled th e  in itia l frequency b u t a f te r
2.5 m inutes it  failed to  achieve even h a lf o f th e  control value ( Fig. 2). The 
tim e-dependent changes were th e  sam e in  sign using nicotine or m ytolon, 
b u t nicotine influenced m ainly th e  diastolic depolarization of action po ten tials 
w hich appeared  even during th e  decrease of frequency (Fig. 1C), while m y to ­
lon caused oscillation in  th e  m em brane p o ten tia l (F ig. 2B, C). D uring its  
application d-tubocurarine influenced the  synap tic  po ten tials (F ig .3)  and
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F ig . 5. E ffec t o f  BOL-148 on th e  m em b ran e  o f  Locvtsa  h e a r t ;  A  — co n tro l; B  — a p p li­
ca tion  o f  10~3M B O L-148; G — e ffec t o f  B O L  148 5 m in u tes  a f te r  ap p lica tio n ; D  — sam e

as G a f te r  8 m in u tes

periodically  abolished p o ten tia l generation (Fig. 3). The inh ibition  o f th e  
spontaneous ac tiv ity  appeared  a t  th e  beginning an d  even a fte r 5 and  6 m inu­
tes in te rru p ted  w ith  th e  periods of firing  (Fig. 3C). A t th e  beginning of its  
application  atrop ine caused strong inhibition , th en  step  by  step  th e  genera­
tio n  o f action poten tials was restored  (Fig. 4). H ere also during diastolic 
depolarization th e  significant increase in  synap tic  po ten tials was observed 
prevailing even a f te r  th e  stopping o f spike generation (Fig. 4 B ). H igh con­
centrations (10-4 —10-3 M) o f atrop ine som etimes caused slight tem porary  in ­
crease in  frequency b u t it  was followed b y  a  decrease. The effect o f cholinergic 
antagonists was elim inated easily b y  washing out.

Among receptor inhibitors of 5HT, BOL-148 exerted  effect from  a  con­
cen tra tion  of 10~5 M. A t th is  concentration BOL-148 caused slight increase 
in  frequency b u t a t  10-4 — 10_ 3 M i t  gradually  slowed th e  firing an d  ceased 
th e  geneartion o f th e  action po ten tials a t  8 —10 m inutes a fte r application ( Fig. 
5D), th is  la tte r  was slow or irreversible. M ethysergide elim inated th e  genera­
tio n  o f action po ten tia ls w ithou t exc ita to ry  phase in  lower th an  5H T threshold  
concentration ( Fig. 6 ) , b u t th is  inhibition  ceases a fte r washing out. The effect 
o f ergom etrine was variable, beginning w ith  10-9M a f te r  4 — 5 m inutes o f 
application i t  increased frrequency by  8 —10 per cent by  sim ultaneously lowering 
th e  am plitude to  50 per cent o f th e  control. However, in o ther cases ergom etrine 
caused only inhibition. The effect of ergom etrine was hard ly  reversible.

Among th e  receptor an tagonists o f GABA th e  effect o f p icrotoxin  was 
very  variable, i t  caused inh ibition  and  exc ita tion  alike or was even ineffective. 
In  th is  varia tion  no concentration dependence was ascertained, a lthough a t  
low concentrations th e  increase in frequency was more usual (Table I ) .
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F ig . 6. E ffec t o f  m ethyserg ide  on  th e  m em b ran e  o f  Locusta  h e a r t .  A  — co n tro l; B  — 
effect o f  m ethyserg ide  (10_6iV[) im m ed ia te ly  a f te r  ap p lica tio n ; G — effect o f  m e thyserg ide  
2 m in u te s  a f te r  ap p lia tio n ; D  — sam e as G a f te r  3 m in u te s ; E  — a fte r  m e thyserg ide  rem oval

This effect was reversible. Bicuculline a t  concentrations 10-9 —10_7M firs t 
increased the  frequency o f spontaneous firing th en  inh ib ited  it, while a t  10 ~6 — 
10—_5M only decreased th e  frequency of action  potentials, b u t a t  10“4 M, 
sim ilarly  to  th e  d-tubocurarine, inh ib ition  was in te rru p ted  from  tim e to  tim e 
b y  firing (Fig. 7). Inh ib ition  took  place w ith in  5 m inutes of application. 
Using bicuculline, th e  secondary stopping of th e  generation of action po ten tials 
was n o t regular. The synaptic po ten tia ls become more frequen t, prevailing
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F ig . 7. E ffec t o f  bieuculline on  th e  m em brane  o f  Locusta  h e a r t .  A  — con tro l; B  — effect 
o f  b icuculline (10~4M) 30 se a f te r  ap p lica tio n ; C  — sam e as B  a f te r  2.5 m in u te s ; D  — 

sam e as B  a f te r  3.5 m in u tes ; E  — a f te r  bicuculline rem oval

also during the  stopping of th e  h eart by  bicuculline (Fig. 7D). The effect of 
bicuculline was slowly reversible even a fte r repeated  washing out. The am pli­
tu d e  o f th e  spontaneous action poten tials was no t influenced by th e  tw o an ­
tagon ists o f GABA receptors.

2. The sites of action of Ach, 5H T and G ABA

According the  our previous results in th e  spontaneous action potentials 
o f  Locusta h ea rt Ach and  5HT caused b o th  th e  inh ib ito ry  and  exc ita to ry  
effects, while GABA produced p a rtia l or com plete inhibition  (S.- R ó z s a  and
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F ig . 8 . M odification  o f  A ch  effect a f te r  p re tre a tm e n t o f  LocM Sta h e a r t  b y  a tro p in e . A  — 
con tro l; B  — firs t m in u te  o f  th e  a tro p in e  (10-5  M) tre a tm e n t;  C  — effect o f  sim u ltaneous 
ap p lica tion  o f  a tro p in e  (10_ 5 M) an d  A ch  (10_ 3 M); D  — a c tiv ity  a f te r  w ash ing  o u t

a tro p in e  an d  A ch

V.-Szőke, 1972; S.-Rózsa et al, 1973). The abolishment of these effects was 
studied here by using the above pharmacons.

The results are sum m arized in  Table I I ,  referring to  th e  wide lim its of 
antagonists used, since m ost o f them  elim inated or tu rn ed  th e  effect of tra n s ­
m itte r applied to  th e  opposite. The antagonistic properties o f pharm acons were 
more obvious in the  blocking effect a t  low concentrations o f tran sm itte rs . On 
th e  Ach receptors o f th e  h eart m em brane of Locusta d -tubocurarine possessed 
somehow low activ ity , because it failed to  block the  inh ib ito ry  effect o f Ach, 
an d  also its  exc ita to ry  effect was tu rn ed  in to  th e  opposite in some o f th e  cases, 
m ainly in old anim als. The inh ib ito ry  effect o f Ach (10~9 M) norm ally was
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F ig . 9. M odification  o f  5H T  effec t b y  p re tre a tin g  Locusta  h e a r t  w ith  B O L-148. A  — 
co n tro l; B  — beg inn ing  o f  th e  p re tre a tm e n t o f  th e  h e a r t  w ith  B O L-148; G — sam e as  B  
15 m in u te s  a f te r  p re tre a tm e n t; D  —- effect o f  sim u ltan eo u s ap p lica tio n  o f  BOL-148

(10-1  M) an d  5 E T  (10~4 M)

abolished by  atrop ine (10_1 M) b u t th e  synaptic po ten tials appeared  more 
frequen tly  and  th e  h ea rt beats becam e arrhythm ic. A fter p re trea tm en t w ith  
a trop ine th e  exc ita to ry  influences, of Ach was elim inated b u t th e  arrhy thm ic 
h ea rt bea ts were characteristic too  (Fig. 8). In  some cases following th e  p re ­
trea tm en ts  w ith  atrop ine th e  high concentration o f Ach caused an  inhibition 
(Table I I ) . B o th  th e  inh ib ito ry  and  exc ita to ry  effects o f Ach were abolished 
by  nicotine on young anim als, while on older ones th e  inh ib itory  effects p re­
vailed or in stead  of th e  usual exc ita to ry  response a t  10 ~6 M Ach the  inhibition 
occurred. M ytolon (10-6 —10~3 M) failed to  influence th e  effect o f Ach.

Among th e  antagonists o f 5HT bo th  BOL-148 and  m ethysergide abohshed 
the exc ita to ry  influences of 5HT. A t m ost o f th e  cases BOL-148 (10~4 10~s
M) n o t only elim inated  th e  excita tion  caused by  5H T b u t stopped  th e  h ea rt 
beats (Table I I ). BOL-148 applied alone caused also a decrease in the  fre­
quency o f action po ten tials which could n o t be com pletely com pensated by  
adding 5H T ( Fig. 9). The effect of ergom etrine was variable on th e  receptors 
o f 5HT, som etim es a t  10~4—10-5 M it  abolished th e  excita tion  caused by  
5H T b u t in o ther cases i t  rem ained ineffective (Table I I ) .
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F ig . 10. M odification  o f  G ABA  effect b y  tr e a tin g  th e  h e a r t  w ith  b icuculline. A  — co n tro l; 
B  — 7 m in u te s  a f te r  p re tre a tin g  th e  h e a r t  w ith  b icucu lline (10~7 M); G — sam e as  B  
a f te r  20 m in u tes ; D  — effect o f  sim u ltan eo u s ad d in g  o f  b icuculline (10“ 7 M) an d  G ABA  

(10“ 5 M); E  — sam e as D  a f te r  5.5 m in u te s ; F  — a f te r  rem ov ing  th e  d ru g s

From  th e  receptor an tagonists of GABA picrotoxin abolished th e  in ­
hibition caused in low concentrations (10-7, 10-6 M), while in high concentra­
tions (10~5 —10~4 M) decreased in  degree b u t w ithou t a  com plete elim ination 
(Table I I ) .  The bicuculline proved  to  be a more effective an tagon ist on the  
GABA receptors because, beginning w ith  10_ 8 M, it  com pletely or p artia lly  
abolished th e  inh ib ito ry  effect of GABA (Table I I ) .  In  some o f th e  cases, a fte r 
trea tm en t w ith  th e  bicuculline, the  inhibition  caused b a  GABA tu rn ed  to  exci­
ta tio n  which persisted  th roughou t application (F ig. 10 D, E ). D uring GABA 
application th e  h eart beats became arrhy thm ic b u t th ey  were quickly res­
to red  a fte r the  drug was w ashed o u t ( Fig. 10F ).
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M odifica tion  of the effects of A ch , 5 H T  and G A B A  app ly ing  
specific inhibitors to the receptors o f the heart o f Locusta

T A B L E  I I

T ransm itter (M)
The effect of the  

transm itters 
on A P (control)

A ntagonist
E ffect of tran sm itter after 
pretreatm en t of th e  heart 

w ith  antagonists

Acetylcholine
i o - 9 inhibition d-TC ineffective or inhibition

inhibition atropine ineffective or inhibition
inhibition nicotine ineffective or inhibition

i o - 6 excitation atropine inhibition
excitation mytolon excitation

i o - 4 excitation d-TC excitation, stopping
excitation atropine ineffective, inhibition
excitation nicotine excitation
excitation mytolon excitation

5-hydroxytryptam ine
i o - 6 excitation BOL-148 inhibition (to stopping)
i o - 6 excitation BOL-148 inhibition (to stopping)

excitation methysergide inhibition
excitation ergometrine excitation, ineffective

GABA
i o - 6 inhibition bicuculline excitation, inhibition

inhibition picrotoxin ineffective, slight inhibition
i o - 6 inhibition picrotoxin inhibition
i o - 4 inhibition bicuculline excitation

Note: The concentrations of antagonists: d-TC 10-5 M, atropine IO-6—10-4 M, nicotine 10~9 M, 
10-4 M; mytolon 10~6 M, 10-4 M; BOL-148 10-6 M, 10-6 M, methysergide IO-5 M, 10-4 M, 
ergometrine 10~5, 10-4 M, bicuculline 10-8, 10-5 M, picrotoxin 10-e, 10-4 M

Discussion

W e have shown th a t  th e  antagonists of d ifferent receptors exert also an  
effect on th e  generation of th e  action po ten tials of insect hearts as on the  con­
trac tile  ac tiv ity , a lthough we have repo rted  already on specific dependence, 
too (S.- R ó z s a  and  V .-S z o k e , 1970; S .- R ó z s a , 1974). On o ther insect hearts 
th e  effect of th e  antagnoists of Ach have been described earlier, according to  
th is  nicotine caused excitation  on th e  h ea rt of several species ( J a e g e r  and  
G a h a n , 1937; D a v e n p o r t , 1949; N a i d u , 1955), while atrop ine an d  curare 
abolished the  Ach effect (H a m il t o n , 1939; M e t c a l f  e t a l., 1964; J o n e s , 1964). 
According to  our earlier d a ta  regarding th e  contractile ac tiv ity  of Locusta 
heart, m ytolon, nicotine and  m ethysergide exerted  biphasic effect (excitation, 
inhibition), while BOL-148 caused only inhibition  (S .- R ó z s a , 1974). The action 
po ten tia ls of th e  h ea rt were affected w ith  these pharm acons in a  sim ilar w ay 
exepting BOL-148 which also causes excita tion  (Table I ) .  T he o ther ph arm a­
cons used here have n o t been studied, as fa r as contractile ac tiv ity  of the  h eart 
is concerned. The changes in  th e  action poten tials of Locusta h ea rt showed the  
tem porary  character of th e  exc ita tion  arising during th e  firs t m inutes of th e  
application  o f pharm acons reversing soon to  inhibition  which o ften  stopped 
po ten tia l generation. This la tte r  phenom enon is connected w ith  th e  ad ap ta tio n  
and  desensitization of receptors. The significant increase in th e  am plitude of the
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action po ten tials was found only under th e  influence of antgonists o f 5H T 
receptors (Table I ) .

All th e  an tagonists used, exept m ytolon, abolished th e  effect o f ce rta in  
tran sm itte rs  in  d ifferent degrees or tu rn ed  it  to  a  response opposite in  sign. 
In  abolishing th e  generation of action  po ten tia ls on Locusta h ea rt am ong 
cholinergic an tagonists atrop ine an d  nicotine, am ong th e  inhibitors o f 5H T 
receptors BOL-148 an d  m ethysergide, while am ong GABA antagonists bicucul- 
line were th e  m ost effective agents. The above correspond to  th e  d a ta  ob ta in ed  
on th e  contractile ac tiv ity  o f th e  h ea rt exepting th e  efficiency o f m ethysergide 
(S.- R ó z s a , 1974). Our results em phasized the  presence of sim ilar s tructu res in  
Locusta h ea rt to  th e  v erteb ra te  receptors. The specificity o f th e  receptors 
cannot be discussed here since th e  an tagon ists were tes ted  only on one k in d  
o f receptors, when our earlier d a ta  showed th e  m ixedtype o f th e  sites of action 
o f th e  tran sm itte r in  insect hearts (S.- R ó z s a  and  V .-S z o k e , 1970, S.- R ó z s a ,
1974).

A lthough system atic studies have n o t been carried  o u t to  prove th e  
dependence o f th e  effects of receptor an tagon ists on the  age o f th e  anim als, 
still some decrease was found in  th e  efficiency of these drug in older Locusts. 
Age-dependence in Ach and  5HT effects was no t obvious in  our earlier stud ies 
although i t  was ascertained by  several au thors (M cF a r l a n e , 1967; M cF a r l a n e  
an d  T i n g -Y a  F o n g , 1971; R o u s s e l , 1974). The changes in receptor sensitiv ity  
observed during the  application o f th e  pharm acons also d irected  a tten tio n  
to  th e  im portance of the  age of th , anim als.

On th e  h ea rt m em brane of arth ropods an d  especially insects only lim ited 
am ount o f d a ta  is available regarding th e  receptor properties. The effect o f 
GABA was analyzed only on Periplaneta and  Porcellio hearts being abolished 
by  picrotoxin ( H o l l e y  and  D e l a l e u  1973; M i l l e r , 1973; R i c h t e r , 1973). 
A lthough our present d a ta  added  some fu rth e r inform ation to  th e  sites o f th e  
action of tran sm itte rs  on insect h eart th e  exact localization m ay be found only  
on com pletely isolated hearts. On sem i-isolated hearts b o th  th e  tra n m itte r  
and  pharm acons can ac t on th e  h ea rt and  nerve tissues alike, an d  th e  separation  
of th e  tw o sites involves some difficulties.

Sum m ary

The effect of receptor antagonists of Ach, 5HT and  GABA were s tu d ied  
on th e  m em brane of th e  h ea rt muscle cells of Locusta and  th e ir in teractions 
w ith  th e  transm itte rs . The used antagonists o f cholinergic (d-tubocurarine, 
atropine, nicotine), serotoninergic (BOL-148, m ethysergide, ergom etrine) 
an d  GABA-ergic (picrotoxine, bicuculline) receptors had  effect on th e  m em ­
brane of Locusta heart. In  th e  m ajo rity  of th e  cases th e  in itia l exc ita to ry  o r 
inh ib itory  effects tu rn ed  to  opposite in  sign a t  th e  5 th  m inute of the  applica­
tion. Among cholinergic antagonists d-tubocurarine, a trop ine and  nicotine 
abolished bo th  th e  exc ita to ry  and  inh ib ito ry  effects of Ach p artia lly  or com­
pletely, while m ytolon was ineffective. Among th e  inhibitors o f 5 H T  receptors 
BOL-148 an d  m ethysergide elim inated th e  exc ita to ry  effect of 5HT moreover, 
BOL-148 tu rn ed  i t  to  inhibition  b u t th e  ergom etrine only partia lly  blocked 
5HT effect. P icrotoxin  abolished th e  effect of low concentrations of GABA, 
however, th e  effect of high concentrations o f GABA (10 _i M) was an tagonized 
only by  bicuculline.
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According to  these results the  receptors of th e  h ea rt m em brane o f Lo- 
custa m ay  be characterized w ith  th e  sam e phycological p roperties as know n 
for vertebrates, so th a t  th ey  m ay be regarded sim ilar to  each other.
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T R A N S M IT T E R E K  R E C E P T O R A IN A K  F A R M A K O L Ó G IA I T U L A JD O N S Á G A I 
L O C U S T  A  M IG  I t  A  T O K I A  M IG R A T O R IO ID E S  R . F . (IN SEC TA ) 

S Z IV É N E K  M E M B R Á N JÁ N

S .-R ózsa  K a ta lin  és V .-Szőke Id a

Ö sszefoglalás

V izsgálták  ko linerg , se ro ton inerg  és G A B A -erg recep to r b én ító k  h a tá s á t  Locusta  
sz ív izom sejtje inek  m e m b rá n já n  és azok  k ö lc sö n h a tá sá t tran szm itte rek k e l. M egállapí­
to t tá k ,  hogy  a  ko linerg  (d -tu b o cu rarin e , a tro p in e  n ico tine), se ro ton inerg  (B O L -148, 
m ethyserg ide , ergom etrine) és G A B A -erg (p icro tox ine, b icuculline) b én ító k  Locusta  szív  
m e m b rá n já n  s a já t  h a tá s sa l is rendelkeznek . A z ese tek  többségében  a  kezde ti se rk en tő  
v ag y  gátló  h a tá s  ellenkező elő jelűvé v á lik  a  kezelés 5. perce  kö rü l. K o linerg  b én ító k  
közül a  d -tu b o cu ra rin e , a tro p in e  és n ico tin e  különböző  m érték b en  an tag o n izá lják  az 
acety lcho line gátló  és seken tő  h a tá s á t, a  m y to lo n  h a tá s ta la n . A  sero ton inerg  b lokkolók  
közü l a  B O L-148 és m e thyserg ide  az 5H T  serk en tő  h a tá s á t  m egszü n te tik , a  B O L-148 
g á tló v á  a la k í tja  a z t, m íg  az e rg o m etrin  részleges ő H T -h a tás  k ivédést e redm ényez. A  picro- 
to x in  GABA h a tá s á t  a lacsony  koncen trác ió k  a lka lm azásak o r k ivéd i, de m ag asab b  
(10_4M) BAG A  k o n cen trác iók  h a tá s á t  csak  a  b icuculline an tag o n izá lja .

Az eredm ények  sze rin t ro v a r  szívek  m em b rán ján  a  recep to ro k  farm ako lóg ia i 
b lokko lása  m ag asab b ren d ű ek en  ism ert b é n ító k k a l v a ló s íth a tó  m eg, így  azokkal azonos 
tu la jd o n ság ú ak n ak  te k in th e tő k .
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