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Abstract-The inhibitory effect of dopamine has been studied in longitudinal and circular muscle strips of 
the cat gastric fundus. When tone was raised by transmural electrical stimulation and by administration of 
methacholine, dopamine concentration-dependently relaxed the strips but the inhibitory effect of dopamine 
was clearly more pronounced on electrically-induced tone. The effect of dopamine was not influenced by the 
presence of cocaine or hydrocortisone. The relaxant effect of dopamine, when tone was raised by 
methacholine, was not influenced by a- and dopamine receptor antagonists but it was significantly reduced 
by propranolol and ICI 1 1855 1 (erythro-DL- 1 -(7-methylindan-4-yloxy)-3-isopropylaminobutan-2-ol). The 
inhibitory effect of dopamine on the electrically-induced tone was significantly reduced by phentolamine; 
domperidone tended to reduce the effect of the lower concentrations of dopamine. In the presence of 
propranolol, phentolamine and rauwolscine concentration-dependently antagonized the inhibitory effect 
of dopamine on electrically-induced tone, while prazosin was without influence. These results indicate that 
the inhibitory effect of dopamine in the cat gastric fundus is mainly due to interaction with postjunctional 
82-adrenoceptors on the smooth muscle cells and with prejunctional a2-adrenoceptors on the intramural 
cholinergic neurons 

The influence of dopamine on gastric motility is in general 
inhibitory. Dopamine not only interacts with dopamine 
receptors but also with a- and 8-adrenoceptors (Goldberg et 
a1 1978). In most in-vitro studies, the inhibitory effect of 
dopamine on gastric smooth muscle cell activity has been 
attributed to an interaction with a- and 8-adrenoceptors but 
some studies have suggested the involvement of gastric 
dopamine receptors (Lefebvre 1990). Little information is 
available on the influence of dopamine on cat gastric 
motility. In-vivo, the dopamine receptor agonist apomor- 
phine has been shown to induce gastric relaxation by central 
activation of the vagal non-adrenergic non-cholinergic fibres 
to the stomach (Abrahamsson et a1 1973); this is probably 
due to interaction with the dopamine receptors in the 
chemoreceptor trigger zone (Stefanini & Clement-Cormier 
1981), similar to the effect we have shown for the apomor- 
phine-induced gastric relaxation in the dog in-vivo (Blanc- 
quaert et a1 1985). This does not exclude the possibility that 
dopamine and dopamine receptor agonists could interact 
with gastric dopamine receptors, influencing motility. Thus 
dopamine was shown to induce irregular propagation of 
slow waves and alterations in slow wave frequency in a 
muscle strip, containing corpus and antrum material of the 
cat stomach; as the dopamine-induced changes were inhib- 
ited by domperidone, an interaction with gastric dopamine 
receptors was suggested (Jo et a1 1989). 

In the present study, the influence of dopamine on 
longitudinal and circular muscle strips of the cat gastric 
fundus has been investigated. In contrast to the corpus and 
the antrum, the fundus mainly has a reservoir function and 
has a great relaxant capacity (Meyer 1987). Our results 
suggest that the inhibitory effect of dopamine in the cat 
gastric fundus is due to a postjunctional effect at muscular P2- 

adrenoceptors, and to a prejunctional effect, mainly at a2- 
adrenoceptors on intramural cholinergic neurones. 

Materials and Methods 

Tissues 
Cats of either sex, 1.5-3.5 kg, were reserpinized (3 mg kg-' 
i.p.) and fasted for 24 h with free access to water. After 
pentobarbitone anaesthesia (30 mg kg-I), the stomach was 
excised and 2 longitudinal and 2 circular muscle strips (15 
mm long, 2 mm wide) were prepared from the ventral part of 
the fundus after the mucosa was removed (Lefebvre et a1 
1986). All strips were used immediately. The strips were 
mounted under a load of 1 g between 2 parallel platinum 
plate electrodes (48-8 mm) in 18 mL organ baths containing 
Tyrode solution of the following composition (mM): NaCl 
13643, KCI 2.7, CaCI2 1.8, MgClz 1.6, NaH2P04 0.4, 
NaHC03 1 1.9, glucose 5.6; the solution was kept at 37°C and 
bubbled with 95% 02-5% COz. Changes in length of the 
strips were recorded auxotonically (Harvard heart-smooth 
muscle transducer) on a Beckman Type R Dynograph 
recorder, and an S88 Grass stimulator and a constant current 
unit were used to stimulate the strips transmurally (supra- 
maximal voltage, 0.5 ms). The strips were rinsed every 15 min 
during the 60 min equilibration period, and thereafter every 5 
min in between drug administration and periods of trans- 
mural stimulation. 

During the preliminary experiments, we observed that the 
basal tension of the strips tended to increase with time. This 
effect was marked after some hours and disturbed the 
protocol. Further experiments were therefore performed in 
the presence of indomethacin (3 x 10-5 M), by which the 
increase in tone was avoided. The Tyrode solution also 
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contained eserine (7.3 x 
induced contractions and ascorbic acid (5.7 x 
antioxidant. 

M) to potentiate the electrically- 
M) as an 

Protocols 

Effect of dopamine. After the equilibration period, trans- 
mural stimulation (1 Hz) was performed twice during 2 rnin 
with an interval of 10 min; 2 rnin of stimulation was sufficient 
to obtain a plateau contraction. Thereafter, a cumulative 
concentration-response curve was performed with metha- 
choline in order to determine the concentration of methacho- 
line needed to induce a contraction of similar amplitude to 
that induced electrically. This concentration ranged between 
3 x lO-'Iand 3 x lo-' M. Once this information was obtained, 
transmural stimulation was performed over 15 min. The 
contractile response was usually well maintained; when it 
declined during the stimulation period, appropriate correc- 
tions were introduced (see below). Fifteen min later, trans- 
mural stimulation was applied again and, once a stable 
plateau contraction was reached, dopamine was added in 
increasing concentrations until no further relaxation 
occurred. The strip was then rinsed until the contraction 
induced by electrical stimulation (applied for 2 rnin at 
intervals of 10 min) reached the same amplitude as that 
before addition of dopamine. Methacholine was then added 
at the concentration determined at the beginning of the 
experiment and the same protocol as used for electrically- 
induced contractions was repeated for the methacholine- 
induced contraction. The whole sequence was performed 
twice to study the reproducibility of the effect of dopamine; 
in half of the experiments, the effect of dopamine was first 
studied on methacholine-induced contraction. 

To study the influence of tetrodotoxin (3 x M) on the 
relaxant effect of dopamine during methacholine-induced 
contractions, the protocol described above was used except 
that the effect of dopamine was not studied during electrical 
stimulation-induced contractions. Fifteen min before the 
relaxant effect of dopamine was studied for the second time, 
tetrodotoxin (3 x M) was added to the Tyrode solution. 

Influence of uptake blockers and u-, fi-  and dopamine receptor 
antagonists on the effect of dopamine. The protocol as 
described above was used, but before studying the effect of 
dopamine .during electrically- and methacholine-induced 
contractions for the second time, the Tyrode solution was 
changed to one containing either 3 x M cocaine or 
3 x M hydrocortisone (uptake blockers), M phento- 
lamine (a-adrenoceptor antagonist), M SCH 23390 or 

M domperidone (dopamine receptor antagonists), 
M propranolol, 10-5 M practolol or 1 0 - ~  M ICI 118551 

(erythr0-D~- 1 -(7-methylindan-4-yloxy)-3-isopropylamino- 
butan-2-01) (8-adrenoceptor antagonists). Except when 
studying hydrocortisone and propranolol, strips of the same 
cats were tested in parallel without addition of the uptake 
blocker or antagonist. For SCH 23390, the solvent was 
added to the control strips. 

h8uence of the dopamine receptor antagonist domperidone 
a d  of a-adrenoceptor antagonists on the effect of dopamine 
during electrically-induced contractions. The Tyrode solution 

used in these experiments contained from the beginning 
3 x M cocaine, 3 x M hydrocortisone and M 

propranolol, to block uptake and fi-adrenoceptors, respect- 
ively. After the equilibration period, the strips were stimu- 
lated electrically (1 Hz) twice for 2 rnin with an interval of 10 
min. At the 80th min, transmural stimulation was applied for 
15 min; 15 min later, transmural stimulation was applied 
again and the effect of dopamine was studied as described 
above. This sequence, an electrically-induced control con- 
traction and an electrically-induced contraction with a 
concentration-response curve for dopamine was then 
obtained a further 3 times in the presence of increasing 
concentrations of domperidone, phentolamine, prazosin or 
rauwolscine. The antagonist was added 5 rnin before the 
control contraction and was thus present for more than 35 
min when dopamine was added. 

Experiments where no antagonist or the solvent for 
domperidone was added were performed in parallel in gastric 
smooth muscle strips from the same cats. 

Analysis of data 
All values are given as means s.e.m. where n always refers 
to smooth muscle strips from different cats. The relaxant 
effect of dopamine was expressed as a percentage of the 
contraction present before addition of dopamine. When 
necessary, correction for spontaneous relaxation was done 
by taking into account the degree of relaxation present 
during the foregoing control contraction at the correspond- 
ing time interval. 

The effect of dopamine in the presence of one of the 
uptake-blockers or antagonists was compared with that 
before, by a signed-rank test. When possible, concentration 
ratios after or before u-adrenoceptor antagonist were calcu- 
lated for the concentration of dopamine causing 50% 
relaxation of the electrically-induced contraction. This was 
performed for each concentration of antagonist. The data 
obtained were pooled to construct Schild plots (Arunlak- 
shana & Schild 1959). The x-intercept of the regression line 
was taken as the pA2 value if the 95% confidence limits of the 
slope of the regression line contained unity. 

Drugs 
The following drugs were used: ascorbic acid (Merck, 
Belgium); atropine sulphate (Merck); cocaine hydrochloride 
(Belgopia, Belgium); domperidone (Janssen Pharmaceutica, 
Belgium); dopamine HCl (Sigma, USA) eserine salicylate 
(Boehringer Ingelheim, Germany); hexamethonium chloride 
(Federa, Belgium); hydrocortisone (Roussel, France); ICI 
118551 (ICI, UK); indomethacin (Certa, Belgium); (f)-O- 
acetyl-fi-methylcholine chloride (Schuchardt, Germany); 
practolol (ICI); prazosin hydrochloride (Piizer, Belgium); 
phentolamine mesylate (Ciba-Geigy, Belgium); ( f )-propra- 
nolol hydrochloride (ICI, UK); SCH 23390 maleate (Scher- 
ing Co, USA); tetrodotoxin (Sankyo Co, Japan). For 
domperidone, practolol and phentolamine, commercially 
available ampoules were used; for domperidone, the manu- 
facturer also provided the solvent. Most drugs were dis- 
solved or diluted in distilled water. Dopamine was dissolved 
in isotonic NaCl solution, containing lo-) M ascorbic acid 
and the solution was kept on ice. SCH 23390 was dissolved in 
0.5 mL of 0.1 M HCI and made up to volume with distilled 
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water. For reserpine, a stock solution of 5 mg mL-' dissolved 
in 10% ascorbic acid was used. Hydrocortisone and indo- 
methacin were dissolved in ethanol before addition to the 
Tyrode solution; the final concentration of ethanol in the 
Tyrode solution was 1.7 x lo-* M. 

. 

Results 

Dopamine did not change the basal tension of the strips. 
Therefore, its effect was studied during contractions elicited 
either by transmural electrical stimulation or by addition of 
0-acetyl-fl-methylcholine chloride (methacholine). The 
characteristics of these contractions were determined in 
preliminary experiments, each experiment being repeated in 
strips of at least 4 different cats. In both types of strips, 
transmural electrical stimulation (supramaximal voltage, 0.5 
ms, 0.25-16 Hz) elicited frequency-dependent contractions, 
which were stabilized and potentiated by 7.3 x M 

eserine. The electrically-induced contractions in the presence 
of eserine were not influenced by 5 x M hexamethonium 
and completely blocked by 3 x M tetrodotoxin except 
that in 1 circular muscle strip out of 4, some contractile 
response persisted at a stimulation frequency of 8 and 16 Hz. 
For further experiments, a stimulation frequency of I Hz was 
used. Methacholine (10-8-10-6 M), in Tyrode solution 
containing eserine 7.3 x M, induced concentration- 
dependent contractions, which were not influenced by 
5 x M hexamethonium and 3 x M tetrodotoxin, but 
completely blocked by M atropine. 
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FIG. 1 .  Original recording of the effect of dopamine (DA) in a 
longitudinal muscle strip of the cat gastric fundus. Tone was raised 
by transmural stimulation (supramaximal voltage, 0.5 ms, 1 Hz, 
upper panel) or by addition of methacholine (3 x M; lower 
panel). 
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FIG. 2. Concentration-response curves for the relaxant effect of 
dopamine in longitudinal (left panel) and circular (right panel) 
muscle strips of the cat gastric fundus. The effect of the first (0) and 
second (0) administration of dopamine on transmural stimulation- 
(STIM) and methacholine-(METH) induced tone is shown. Results 
are meansfs.e.m., n=6.  

Effect of dopamine 
Both in longitudinal and circular muscle strips, dopamine 
( w 6 - 3  x M) produced a concentration-dependent 
inhibition of the electrically-induced contraction; at the 
highest concentrations used, the inhibition was complete 
(Fig. I). Dopamine also concentration-dependently relaxed 
the methacholine-contracted strips, but higher concentra- 
tions were needed and, even at a concentration of lo-) M, 
dopamine did not completely inhibit the methacholine- 
induced contraction (76.0 f 8.6% relaxation in longitudinal 
and 56.2 5.7% in circular muscle strips; Fig. 2). Within the 
same strips the effect of dopamine was reproducible (Fig. 2). 
Tetrodotoxin (3 x M) did not influence the effect of 
dopamine on methacholine-induced tone (n =4 for both 
types of strips). 

Injuence of uptake blockers and a-, fl- and dopamine receptor 
antagonists on the effect of dopamine 
Changing the Tyrode solution to a solution also containing 
one of the uptake blockers or antagonists, did not change the 
amplitude of the contractions induced by electrical stimula- 
tion or by methacholine. In all control series, the effect of 
dopamine was reproducible. 

For both cocaine (3 x lo-' M) and hydrocortisone 
(3 x M) the possible influence was examined in 6 strips of 
each type; the concentration-response curves for dopamine 
in the presence of the uptake blockers were not changed. 

M) antagonized the inhibitory effect of 
the higher concentrations of dopamine (10-5-3 x M) on 
electrically-induced contractions; the effect of the lower 
concentrations of dopamine was hardly influenced (Fig. 3). 
Phentolamine did not influence the effect of dopamine when 
tone was raised by methacholine. In contrast to phentola- 
mine, domperidone ( M) preferentially antagonized the 
inhibitory effect of the lower concentrations of dopamine on 
the electrically-induced tone. As for phentolamine, the 
inhibitory effect of dopamine on methacholine-induced tone 
was hardly influenced (Fig. 3). SCH 23390 M) signifi- 
cantly reduced the relaxant effect of dopamine when tone 
was raised by transmural stimulation in longitudinal but not 
circular muscle strips. Propranolol ( M) clearly antago- 
nized the inhibitory effect of dopamine during methacholine- 

Phentolamine ( 



Phentolamine 
Longitudinal Circular 

DOPAMINE AND CAT STOMACH 333 

Propranolol 

50- 

METH 
0- 

6 5  4 3 6  5 4 3 

Domperidone 

Longitudinal C i r c u I a r 

6 5 4 3 6 5 4 3  
Practolol 

Longitudinal Circular 

6 5 4 3 6  5 4 3 
SCH 23390 

Longitudinal Circular 
100 

METH 

6 5  4 3 6  5 4 3 
- Log concn (M) 

FIG. 3. Concentration-response curves for the relaxant effect of 
dopamine in longitudinal (left panel) and circular (right panel) 
muscle strips of the cat gastric fundus. The effect of dopamine 
on transmural stimulation-(STIM) and methacholine-(METH) 
induced tone is shown in the absence (0) and in the presence (0) of 
phentolamine(10-6~,n=6),domperidone(10-6~,n= Il-12)and 
SCH 23390 M, n=6-7). Meansfs.e.m. are given. *P<O.O5, 
**P<O.OI compared with the value in the absence of antagonist. 

induced contractions (Fig. 4). In both types of strips, the 
inhibitory effect of dopamine was almost completely antago- 
nized up to a concentration of 3 x M. The inhibition by 
dopamine of the stimulation-induced contractions was to a 

Table 1. Mean slopes and mean x-intercept values with 95% 
confidence limits from Schild plots for the a-adrenoceptor antago- 
nlsts phentolamine and rauwolscine against dopamine in longitudi- 
nal and circular muscle strips of the cat gastric fundus (n = 8). - 

Longitudinal Circular 

Slope x-intercept Slope x-intercept 
Phentolamine 0.57 7.95 0.88 7.66 

(0.40-0.75) (7.55-8.35) (0.57-1.19) (7.27-8.05) 

RauwOkcine 0.89 9.08 0.95 9.1 1 
(0.40-1.38) (8.69-9.46) (0.53-1.37) (8.79-9.43) 
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FIG. 4. Concentration-response curves for the relaxant effect of 
dopamine in longitudinal (left panel) and circular (right panel) 
muscle strips of the cat gastric fundus. The effect of dopamine 
on transmural stimulation-(STIM) and methacholine-(METH) 
induced tone is shown in the absence (0) and in the presence (0)  of 
propranolol(10-5~,n=6),practolol(10~5~,n=7)and ICI 118551 
(lo-' M, n=7). Meansfs.e.m. are given. *P<O.O5 compared with 
the value in the absence of the antagonist. 

small extent decreased by propranolol, although the reduc- 
tion only reached significance in circular muscle strips for 

and 3 x M dopamine. Practolol M) did not 
influence the effect of dopamine. The influence of ICI 11 8551 

M) on the relaxant effect of dopamine was similar to 
that of propranolol i.e. the inhibition of methacholine- 
induced tone by dopamine was greatly reduced. ICI 118551 
reduced the inhibitory effect of dopamine on electrically- 
induced tone only in circular muscle strips (Fig. 4). 

InJuence of the dopamine receptor antagonist domperidone 
and a-adrenoceptor antagonists on the effect of dopamine 
during electrically-induced contractions 
In preliminary experiments, it was observed that the relaxant 
effect of dopamine during electrically-induced contractions 
was reproducible when studied four times consecutively. 
This result was confirmed in the control strips for the 
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different series of experiments. The addition of the different 
concentrations of each of the antagonists studied to the 
Tyrode solution did not influence the electrically-induced 
contraction amplitude. In the longitudinal fundus strips, the 
lower part of the concentration-response curve for dopamine 
was shifted to the right by 3 x M domperidone; however, 
no further shift was produced by higher concentrations of 
domperidone (Fig. 5). In the circular fundus strips, a similar 
trend was observed although the shift to the right was less 
pronounced. The influence of the three a-adrenoceptor 
antagonists on the effect of dopamine is also shown in Fig. 5. 
In both types of strips, phentolamine shifted the concentra- 

tion-response curve for dopamine to the right in a concentra- 
tion-dependent manner; the shift to the right was clearly less 
pronounced for the lower part of the curve. Prazosin did not 
influence the effect of dopamine at all. Rauwolscine had a 
similar influence to phentolamine. For phentolamine and 
rauwolscine, Schild plots were constructed; the mean slopes 
and mean x-intercept values are given in Table 1. 

Discussion 

We have previously investigated the inhibitory effect of 
dopamine in the rat and dog gastric fundus. In the rat, the 
effect of dopamine is largely indirect through uptake of 
dopamine in sympathetic nerve endings and liberation of 
endogenous noradrenaline; postjunctional B-adrenoceptors 
on the smooth muscle cells and prejunctional cr-adrenocep- 
tors on the intramural cholinergic neurons are then activated 
(Lefebvre et a1 1983). In the dog, dopamine acts largely 
directly via interaction with a-adrenoceptors on the intra- 
mural cholinergic neurons (Lefebvre et a1 1984b). The results 
suggest that in the circular as well as in the longitudinal 
muscle layer of the cat gastric fundus, dopamine acts largely 
directly (as in the dog) but via both postjunctional B- 
adrenoceptors and prejunctional a-adrenoceptors (as in the 
rat). 

Dopamine did not relax the cat gastric fundus strips when 
tone was not raised. This is probably due to the low basal 
tone of the preparation as we previously also observed the 
necessity of increasing tone to obtain non-adrenergic 
non-cholinergic relaxations upon transmural stimulation 
(Lefebvre et a1 1986). Tone was thus raised by transmural 
electrical stimulation and by addition of methacholine. The 
electrically-induced contractions were stabilized and poten- 
tiated by the cholinesterase inhibitor eserine, used in the 
same concentration as in the rat and dog gastric fundus 
(Lefebvre et a1 1983, 1984b). All further experiments were 
therefore performed in the presence of eserine. The contrac- 
tions induced by electrical stimulation were blocked by 
tetrodotoxin but not by the ganglion blocking agent hexa- 
methonium. As we have previously shown that the contrac- 
tions are also blocked by atropine (Lefebvre et a1 1986), these 
results illustrate that the electrically-induced contractions 
are due to activation of postganglionic cholinergic neurons. 
Contractions induced by the cholinergic agonist methacho- 
line were blocked by atropine but not influenced by hexa- 
methonium, indicating that methacholine induces a direct 
smooth muscle cell contraction by stimulation of postjunc- 
tional muscarinic receptors. When a similar degree of 
contraction was induced by transmural stimulation and 
methacholine, the relaxant effect of dopamine on electrically- 
induced tone was clearly more pronounced then on metha- 
choline-induced tone. This illustrates that the inhibitory 
action of dopamine on the electrically induced contractions 
is, at least partially, due to prejunctional inhibition of 
cholinergic transmission. The inhibitory action of dopamine 
was not influenced by the neuronal uptake blocker cocaine 
(3 x lo-’ M (Weitzell et a1 1979)); uptake of dopamine into 
nerve endings is thus not important. Extraneuronal uptake is 
also not important as hydrocortisone (3 x M (Luchelli- 
Fortis & Langer 1975)) did not influence the inhibitory effect 
of dopamine. 
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The relaxant effect of dopamine, observed on methacho- 
line-induced tone, is due to a direct interaction of dopamine 
with postjunctional receptors on the smooth muscle cells as it 
was not influenced by tetrodotoxin. The receptors involved 
are postjunctional p-adrenoceptors, as of all antagonists 
tested, only the non-selective p-adrenoceptor antagonist 
propranolol and the /?2-selective adrenoceptor antagonist 
ICI 118551 (Bilski et a1 1983) blocked the postjunctional 
effect of dopamine. The pI-selective adrenoceptor antagonist 
practolol had no effect. Also in the rat gastric fundus, 
dopamine interacts with postjunctional j-adrenoceptors, 
but no subtype selective antagonists were used (Lefebvre et a1 
1983). A later study in order to characterize the postjunc- 
tional j-adrenoceptors suggested that postjunctional 81- and 
j,-adrenoceptors are present (Lefebvre et a1 1984a). In the 
cat colon, the inhibitory action of p-adrenoceptor agonists 
was also explained by an interaction with PI- and p2- 

adrenoceptors; while the effect of B2-stimulation was loca- 
lized at the smooth muscle cell level, it was suggested that PI- 
stimulation may be related to inhibition of cholinergic 
neurotransmission (Ek & Lundgren 1982). No evidence for 
the latter mechanism was found in the cat gastric fundus, as 
both propranolol and ICI 118551 antagonized the inhibitory 
effect of dopamine on electrically-induced tone only to a 
minor extent. One might indeed expect that the postjunction- 
a1 inhibitory effect of dopamine is also active during 
electrically-induced tone and contributes to the inhibition 
observed. We have no explanation why ICI 118551 did not 
antagonize the inhibition by dopamine on electrically- 
induced contractions in the longitudinal muscle strips. 
Atypical p-adrenoceptors, similar to the p3-adrenoceptors of 
rat adipocytes, have been described in gastrointestinal tissues 
(McLaughlin & MacDonald 1990; Van Der Vliet et a1 1990). 
Although it was not the aim of the present study to 
characterize the j-adrenoceptors in the cat gastric fundus, it 
is unlikely that dopamine interacts with atypical j-adreno- 
ceptors in the cat gastric fundus. Indeed, in the rat colon, the 
inhibitory effect of phenylethanolaminotetralines, which 
selectively stimulate atypical 8-adrenoceptors (Manara & 
Bianchetti 1990), is antagonized by propranolol but not by 
ICI 118551 (Croci et a1 1988), while the inhibitory effect of 
dopamine in the cat gastric fundus is antagonized by both. 

Inhibitory cr-adrenoceptors on the intramural cholinergic 
neurons are involved in the prejunctional effect of dopamine, 
since the a-adrenoceptor antagonist phentolamine clearly 
antagonized this effect without influence on the inhibition of 
methacholine-induced tone. Interaction of catecholamines 
with prejunctional a-adrenoceptors on intramural choliner- 
gk neurons is well established in the gastrointestinal tract 
(for references see Lefebvre et a1 1983). However, phentol- 
amhe did not clearly reduce the effect of the lower concentra- 
tions of dopamine, while the D2-receptor antagonist domper- 
idone (Kohli et a1 1983) did. Surprisingly, in longitudinal 
muscle strips, the DI-receptor antagonist SCH 23390 (Gold- 
berg et a1 1984) also antagonized the prejunctional effect of 
dopamine. It is unlikely that this is due to an interaction of 
dopamine with prejunctional DI-receptors as peripheral 
Prejunctional dopamine receptors, both on noradrenergic 
(Willems et a1 1985) and cholinergic (Drew & Hilditch 1984) 
nerves, belong to the D2-class. Although it was reported that 

SCH 23390 does not influence the effect of antagonists at a-, 
p-, cholinergic, histamine or 5-HT receptors (Goldberg et a1 
1984), it was later shown to have antagonist as well as agonist 
activity at 5-HT receptors (Ohlstein & Berkowitz 1985; 
Skarsfeldt & Larsen 1988). Some non-specific antagonist 
activity at a-adrenoceptors might explain the observation in 
the cat gastric fundus, although not the difference between 
the longitudinal and circular muscle strips. 

To further investigate the receptors involved in the 
prejunctional effect of dopamine in appropriate conditions, 
experiments were performed in the presence of propranolol 
to block the fi-adrenoceptors and in the presence of cocaine 
and hydrocortisone to exclude all interference from uptake 
even if our results had shown that these agents did not 
influence the inhibition of dopamine. Phentolamine antago- 
nized the prejunctional inhibitory effect of dopamine in a 
concentration-dependent way and this was mimicked by the 
a2-adrenoceptor antagonist rauwolscine (Starke 198 1) while 
the a,-adrenoceptor antagonist prazosin (Starke 1981) had 
no effect. Although the antagonism of the lower concentra- 
tions of dopamine was again less clear, Schild plot analysis 
yielded a slope not different from unity except for the 
antagonism of dopamine by phentolamine in the longitudi- 
nal muscle strips. This suggests competitive antagonism at 
one receptor site. The pA2 values for rauwolscine are in the 
range of those reported for its interaction with cr2-adrenocep- 
tors (Michel &Whiting 198 1; Alabaster et a1 1985) and much 
higher than those reported for its interaction with ~ ( 1 -  

adrenoceptors (Docherty & Starke 1981; Digges & Summers 
1983). Together with the non-effect of prazosin, this allows 
the conclusion that dopamine acts at prejunctional Q- 

adrenoceptors in the cat gastric fundus. However, the 
antagonist influence of domperidone on the lower concentra- 
tions of dopamine was confirmed. Although the non- 
concentration-dependency of this antagonism is difficult to 
explain, the result suggests a possible interaction of the lower 
concentration of dopamine with receptors other than c12- 

adrenoceptors. We recently investigated the relaxant effect of 
the D2-selective agonist quinpirole in the guinea-pig stom- 
ach; although the relaxant effect was mainly due to an 
interaction with a2-adrenoceptors, the involvement of Dz- 
receptors could similarly not be fully excluded (Guenaneche 
et a1 1991). The importance of the second type of receptor 
may vary to some extent from series to series. This might 
explain why a slope significantly lower than unity was 
obtained for the antagonism of dopamine by phentolamine 
in the longitudinal muscle strips. 

It is concluded that the inhibitory effect of dopamine in the 
circular and longitudinal muscle layer of the cat gastric 
fundus is due to a postjunctional effect at muscular p2- 

adrenoceptors, and to a prejunctional effect, mainly at a2- 
adrenoceptors on intramural cholinergic neurones. 
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