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GOWER, A.J. ANDC. L. E. BROEKKAMP. Dopaminergic agents including 3-PPP and its enantiomers on medial septal
self-stimulation. PHARMACOL BIOCHEM BEHAYV 22(2)309-315, 1985.—The effects of several dopamine agonists were
determined on medial septal self-stimulation in rats and compared with selected dopamine antagonists and with the
psychostimulants, d-amphetamine and nomifensine. Apomorphine, 3-PPP, TL-99, N,N-dipropyl-5,6-ADTN and N,N-
dipropyl-6,7-ADTN inhibited self-stimulation at dose ranges selective for the dopamine autoreceptor as indicated by
biochemical studies. Haloperidol and molindone produced dose-related inhibition but sulpiride increased self-stimulation.
D-amphetamine and nomifensine also increased responding. The agonist-induced inhibition differed from neuroleptic-
induced inhibition of self-stimulation. Both (+) and (—) 3-PPP inhibited responding by a similar amount over the dose range
0.25-1.0 mg/kg. At higher doses, (—) 3-PPP further decreased responding whereas the effects of (+) 3-PPP plateaued at
approximately 55% of controls. These studies show that dopamine agonists, like neuroleptics, inhibit medial septal self-
stimulation. This effect appears to be mediated via autoreceptor activation. Differences between neuroleptic- and agonist-
induced inhibition and the 3-PPP stereoisomer data accord with the hypothesis that behavioural inhibitory effects caused
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by autoreceptor activation are less severe than those caused by dopamine postsynaptic blockade.

Self stimulation Dopamine agonists 3-PPP

Dopamine antagonists

OVER the past few years evidence has been accumulating for
the existence of dopamine autoreceptors which are located
on the dopamine neurones and regulate the output of
dopamine [1, 13, 26). Thus, stimulation of the autoreceptors
by dopamine agonists inhibits the synthesis and release of
dopamine [22,28]. Such a mechanism of action, which effec-
tively reduces dopaminergic transmission, may provide a
new class of antipsychotic drugs for clinical use [22,29].
Dopamine autoreceptor agonists including 3-PPP and
TL-99 have been shown to share some behavioural actions of
dopamine blocking agents such as haloperidol. Thus, they
reduce locomotor activity and disrupt conditioned avoidance
responding [3, 7, 12, 15]. In view of the sensitivity of intra-
cranial self-stimulation (ICSS) to inhibitory actions of
neuroleptics, it might be expected that dopamine autoreceptor
agonists should likewise suppress responding. 3-PPP and
TL-99 have recently been reported to reduce self-stimulation
of the lateral hypothalamus [7]. Low doses of apomorphine,
also considered selectively active on the autoreceptor (4],
have likewise been found to reduce self-stimulation of the
lateral hypothalamus {20] and the medial frontal cortex [8].
However, the inhibitory effects of this drug on lateral hypo-
thalamic self-stimulation are not always obtained [7].
Septal self-stimulation is characteristically different from
lateral hypothalamic (L.H.) self-stimulation. For example, it
sustains a lower rate of responding which, unlike L.H. self-
stimulation, declines with time during a prolonged test ses-
sion [11,24]. The differences could be related to the neuronal
pathways involved. The medial septum forms part of the
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mesolimbic system which appears to be particularly sensi-
tive to dopamine autoreceptor agonists {2,15]. We therefore
tested the effects of several dopamine autoreceptor agonists
including 3-PPP on medial septal self-stimulation. The two
stereoisomers of 3-PPP were of especial interest in view of
reports that while both activate the autoreceptor, the two
isomers have opposite actions on the postsynaptic dopamine
receptor: (+) 3-PPP acts as an agonist and (—) 3-PPP as an
antagonist [15]. We also investigated the effects of SKF
38393, a dopamine agonist which is considered selective for
the postsynaptic D1 dopamine receptor [25,27]. Finally, for
comparative purposes, we determined the effects of some
dopamine antagonists, including sulpiride reputedly selec-
tive for the presynaptic dopamine receptor [18,23].

METHOD
Animals

Male Wistar rats (Cpb: WU; TNO, Zeist, The Nether-
lands) were used which weighed 140-170 g at the time of
surgery and 300450 g at the time of drug testing. Following
surgery, the rats were housed singly and maintained on a 12
hr light-dark cycle with ad lib access to standard cube diet
and water.

Surgery

Each rat was anaesthetized with pentobarbital 60 mg/kg
IP and a bipolar stimulating electrode (MS 303, Plastic Prod-
ucts Co., Roanoke, VA) insulated except at the tip, im-
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FIG. 1. Typical electrode placements, confirmed by histological examination following termination of
experiments. Coronal sections are adapted from Konig and Klippel [19). CC=corpus callosum:

TD=diagonal band of Broca; sl=lateral septum.

planted stereotaxically into the medial septum. The co-
ordinates used were A 8.4; L. 0.0; H 0.0 according to the rat
brain atlas of Konig and Klippel (1963). The electrode was
positioned at an angle of 7° to the midsagittal plane. At least
one week post-operative recovery time was allowed before
self-stimulation training began. The positions of the elec-
trodes were verified post-mortem. Fig. 1 illustrates typical
successful electrode placements.

Procedure

Experiments were carried out in grey perspex Skinner
boxes (30x 18x41 cm). Each box was equipped with a single
lever 4 cm wide x 1 cm long protruding from one end wall at
a height of 4.5 cm above the bar floor level. The opposite end
wall was clear perspex and constituted the door. Stimulation
was delivered via a commutator located in the lid of the box.
Depression of the lever produced a 0.3 sec train of negative
impulses (100 p.p.s; 0.2 msec pulse duration). The Skinner
boxes were sponged clean immediately after testing each rat,
using a solution of Desogen (Ciba-Geigy).

The rats were trained using standard operant procedures;
rats failing to acquire the response after two 30 min sessions
were rejected. Training was continued for at least 8 more 30
min sessions until consistent day to day responding was
achieved at a submaximal rate of not less than 300 responses
per hour, maintained by a current intensity ranging from 150
to 300 nA.

Agonist and Antagonists

Each drug was investigated individually using groups of 6
to 9 rats per dose-level. For any given drug except the 3-PPP
stereoisomers, the effects of each dose-level were deter-
mined separately over 2 consecutive days using a cross-over
procedure. In this procedure, half the rats in the group re-
ceived drug injections on day 1 and control vehicle on day 2;
the remaining animals received control injections on day 1
and drug injections on day 2. In this way each rat served as
his own control and control results were obtained for each
dose-level of each drug.

For the two 3-PPP stereoisomers, the procedure was
modified to a 3-day test for each dose-level so that the same
dose-level of each isomer plus a vehicle control were investi-
gated in the same experiment. A balanced design was used in
which on each of 3 consecutive test days, a third of the group
received (+) 3-PPP, a third received (—) 3-PPP and a third

received vehicle control. Thus, by the end of the experiment,
each rat in the group had received all 3 treatments.

Following injections the rats were returned to their home
cage for the duration of the dose-test interval; these times are
given in the results section. For testing drug effects, each rat
was connected into the Skinner box and self-stimulation re-
sponses recorded over consecutive 10 min periods for either
'/20or 1 hr.

Interaction Studies

The effects of pretreatment with the dopamine
antagonists, haloperidol and sulpiride or the «, adrenergic
antagonist, idazoxan, on (*) 3-PPP-induced decreases in
self-stimulation and the effects of idazoxan on clonidine-
induced decreases in self-stimulation were determined in
separate experiments. Each interaction experiment was car-
ried out over 4 consecutive days using a different group of
rats for each experiment. On any one day of the 4 test days,
each rat received one of the following treatment combina-
tions: (1) saline + saline, (2) saline + agonist, (3) antagonist
+ saline, (4) antagonist + agonist. The order of treatments
was semi-randomized and arranged so that by the end of the
experiment each rat had received each of the 4 treatments.
During the dose-test interval the rats were replaced in their
home cages. Self-stimulation responding was measured over
the half hour of peak activity of the agonist.

Drugs Used

The following drugs were used: apomorphine HCI
(O.P.G., The Netherlands); 3-(3-hydroxyphenyl)-N-n-prop-
ylpiperidine (3-PPP and both isomers); N,N-dimethylami-
no-6,7-dihydroxy-1,2,3 4-tetrahydronaphthalene (TL-99)
(R.B. Inc. Wayland, USA); N,N-di-n-propylamino-5,6-di-
hydroxy-1,2,3.4-tetrahydronaphthalene (N,N-dipropyl-
5,6-ADTN); N,N-di-n-propylamino-6,7-dihydroxy-1,2.3.4-
tetranaphthalene (N,N-dipropyl-6.7-ADTN). 2,3,4,5-tetra-
hydro-7,8-dihydroxy-1-phenyl-1H-3-benzazepine HCl (SKF
38393); d-amphetamine sulphate (O.P.G., The Netherlands);
nomifensine maleate (Hoechst, West Germany); haloperi-
dol (Janssen. Belgium): sulpiride (Delagrange, France):
molindone hydrochloride (Endo Laboratories); clonidine
hydrochloride and idazoxan (RX 781094; Reckitt and Cole-
man, Hull, U.K.). Clonidine, 3-PPP and its stereoisomers,
N,N-dipropyl-5,6-ADTN, N,N-dipropyl-6,7-ADTN  and
SKF 38393 were synthetised in the chemical R and D Lab-
oratories at Qrganon.
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Apomorphine, TL-99, N,N-dipropyl-5,6cADTN and
N,N-dipropyl-6,7-ADTN were dissolved in sterile saline
solution containing 1.0 mg/ml ascorbic acid. 3-PPP racemate
was dissolved in a minimal amount of normal HCI, neutral-
ized to pH 5-5.5 with saturated NaOH solution and made up
to volume with sterile saline solution. Haloperidol and sul-
piride were prepared respectively from Haldol or Dogmatil
ampoules by diluting with sterile saline solution. All other
drugs were dissolved in sterile saline solution. Drugs were
administered subcutaneously into the loose skin at the back
of the neck in a dose volume of 2.0 ml per kg body weight.
Doses are expressed in terms of the salt where available as
listed above or in terms of the base.

Statistics

Results are given in terms of mean responses per group
plus the standard errors of the mean as an indication of var-
iability. Statistical significance was assessed by comparing
control and test results using a paired ‘1’ test. In order to
facilitate comparisons between different drugs and doses the
percentage changes in responding relative to control results
were also calculated.

RESULTS

Detailed results of the effects of the dopamine agonists
and antagonists on mean responding over !/, hr at the time of
peak drug effect are given in Table 1. Apomorphine, 3-PPP
racemate, TL-99, N,N-dipropyi-5,6-ADTN and N,N-
dipropyl-6,7-ADTN all reduced the rate of medial septal
self-stimulation. Except for N,N-dipropyl-5,6-ADTN, the ef-
fects of these drugs were dose-related although complete
inhibition was not obtained. The dose-response curve for
3-PPP was shallower than those obtained with apomorphine,
TL-99 or N,N-dipropyl-6,7-ADTN. At the doses tested the
drugs caused slight depression of general activity but no side
effects such as stereotypy which would have disturbed re-
sponding. Higher doses were not tested since it was evident
from other studies that these would cause disruptive side
effects. For example in a separate observation study,
apomorphine 0.1 mg/kg was found to cause occasional lick-
ing responses in 2 out of 6 rats tested whereas 0.5 mg/kg
produced stereotypy in all rats tested. The inhibition in re-
sponding caused by N,N-dipropyl-5,6-ADTN increased from
1 to 10 ug/kg but decreases again at 100 ug/kg. Unlike the
above agonists in which the inhibition remained fairly con-
stant throughout the testing session, the effects of N,N-
dipropyl-5,6-ADTN were optimal during the initial 20-30 min
but then declined rapidly (data not shown). At 1 mg/kg
N,N-dipropyl-5,6-ADTN responding was completely dis-
rupted by marked stereotypy.

SKF 38393 4.0 mg/kg significantly reduced self-
stimulation responding; lower doses were without effect.

In contrast to the dopamine agonists, both
d-amphetamine and nomifensine significantly increased re-
sponding by approximately 40%. The increases were sus-
tained over the 1 hr test period.

Of the dopamine antagonists, haloperidol and molindone
caused dose-related reductions in responding with steep
dose-response curves. The highest dose of molindone caused
slight catalepsy but no other gross effects, except reduced
responsiveness to handling, were observed. Sulpiride in-
creased responding with a peak effect at 20 mg/kg; only slight
non-significant increases occurred at 10 and 40 mg/kg. This
latter dose also caused slight sedation in 2 rats.

in

3-PPP Isomers

The results obtained with (+) and (—) 3-PPP are pre-
sented graphically in Figs. 2 and 3. From Fig. 2 it can be seen
that at low doses, 0.25 to 1 mg/kg, both isomers caused simi-
lar dose-related decreases in responding. At higher doses the
effects of (+) 3-PPP plateaued at approximately 55% of con-
trol values whereas (—) 3-PPP produced further dose-related
decreases in responding, reaching almost complete inhibition
at 8.0 mg/kg. The within-session patterns of responding are
shown in Fig. 3. Following 0.5 or 2.0 mg/kg the inhibition in
responding remained fairly constant throughout the 1 hr test
session for both isomers. However at 8.0 mg/kg the (+) and
(—) patterns of responding were strikingly different. The ef-
fects of (+) 3-PPP were optimal during the first 10 min of
testing and then declined rapidly. In contrast, the effects of
(—) 3-PPP increased to reach an optimal inhibition after 30
min which remained at this level during the second 30 min of
the test session.

Interaction Studies

The results of the interaction studies are shown in Fig. 4.
At a dose which caused no inhibition on its own, haloperidol
did not have any effect on the reduction in responding
produced by 0.5 mg/kg 3-PPP racemate. Sulpiride, also at a
dose which had no effect on its own, blocked the inhibitory ef-
fects of 3-PPP 0.5 mg/kg. The inhibitory effects of either 0.5
or 8.0 mg/kg 3-PPP were unchanged by pretreatment with
idazoxan although this antagonist completely prevented the
inhibition produced by clonidine. Idazoxan by itself did not
change the rate of self-stimulation.

DISCUSSION

Medial septal self-stimulation was reduced by dopamine
agonists and by the dopamine antagonists, haloperidol and
molindone, but was increased by dopamine releasing agents
and by sulpiride. Apart from SKF 38393 which will be dis-
cussed separately, the effects of the dopamine agonists oc-
curred at doses which inhibit the synthesis and release of
dopamine and are therefore considered to selectively ac-
tivate the autoreceptor [14,21]. The inhibitory effects of
3-PPP could be blocked by pretreatment with sulpiride at a
dose which had no effect on its own. Sulpiride by itself at
higher doses produced some increase in self-stimulation.
These findings suggest that the inhibitory effects of the
dopamine agonists are mediated via the autoreceptor. Be-
havioural evidence is available which suggests that sulpiride
preferentially blocks the dopamine presynaptic autoreceptor
[18,23]. For example, sulpiride, at doses which have little
effect on the postsynaptic receptor, inhibits apomorphine-
induced hypoactivity. It was not possible to antagonize the
effects of 3-PPP with haloperidol at a low dose claimed to
specifically antagonise dopamine autoreceptors. In practice
the antagonism is relatively marginal [15] so the lack of effect
here does not detract from the above conclusion. The resuits
therefore support the hypothesis [22] that dopamine au-
toreceptor activation and postsynaptic dopamine receptor
blockade have similar inhibitory actions on behaviour, in this
case ICSS, by a presumed common net action of reduced
dopaminergic transmission.

Haloperidol and molindone both had steep dose-response
curves and at high doses were able to completely inhibit
responding. However, only partial inhibition was obtained
with the dopamine agonists at doses below those causing
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TABLE 1
EFFECTS OF DRUGS ON MEAN SELF-STIMULATION RESPONSES (+SE) DURING 30 MIN AT TIME OF
PEAK EFFECT
Mean responses (+SE)
Drug Dose n Drug Control % change
1) Agonists
apomorphine 10 ug/kg 7 317 = 37* 394 = 32 -19.5
hydrochloride 25 ng/kg 7 239 + 28* 333 = 36 ~28.1
(5 min) 50 ug/kg 7 267 = 14* 406 = 16 -34.4
100 ng/kg 7 152 + 54% 378 = 30 -59.8
3-PPP racemate 125 ug/kg 8 379 + 63 417 = 51 - 9.3
(5 min) 250 ug/kg 9 265 = 37* 377 = 48 -29.8
500 ug/kg 8 183 = 35* 359 + 50 —-49.1
1.0 mg/kg 7 167 = 36* 360 + 39 -53.5
2.0 mg/kg 8 135 + 45* 308 = 37 ~56.2
4.0 mg/kg 9 171 = 36* 439 + 50 -61.0
8.0 mg/kg 9 92 + 37* 335 = 34 -72.6
TL-99 0.25 mg/kg 7 153 = 32* 303 = 30 —-49.6
(5 min) 0.5 mgkg 7 95 = 22* 292 + 33 -67.6
1.0 mg/kg 7 58 + 26* 247 + 46 -76.4
N.N-dipropyl-5,6-ADTN 1 ug/kg 8 261 + 33 337 = 27 -22.7
(5 min) 10 ug/kg 8 138 + 37* 315 = 33 —-56.1
100 ug/kg 7 181 = 79 304 = 39 -40.5
1 mg/kg 4 12+ 6% 274 = 63 -95.7
N,N-dipropyl-6,7-ADTN 0.1 mg/kg 7 404 + 40 359 = 37 +12.7
(5 min) 1.0 mg/kg 7 314 = 29 342 + 49 - 8.2
3.4 mg/kg 7 219 + 19* 361 = 29 -39.2
6.8 mg/kg 7 107 = 29* 389 + 44 ~-72.4
SKF 38393 1 mg/kg 7 298 + 30 339 = 32 -12.1
hydrochloride 2 mg/kg 7 265 = 24 289 * 27 - 83
(30 min) 4 mg/kg 7 241 = 45* 377 = 43 -36.2
2) Indirect agonists
d-amphetamine 0.3 mg/kg 6 729 = 73¢ 526 + 46 +38.5
sulphate
(30 min)
nomifensine 1 mg/kg 8 499 + 71* 358 = 40 +39.1
maleate 2 mg/kg 7 536 + 65* 369 = 32 +45.4
(30 min)
3) Antagonists
haloperidol 10 ug/kg 7 242 + 4 302 + 34 -19.6
(30 min) 25 ug/kg 6 122 = 27* 415 = 41 —-70.6
50 ug/kg 6 23 = 13* 368 + 64 -93.7
molindone 10 ug/kg 7 381 + 32 461 + 44 -17.3
hydrochloride 50 ug/kg 6 273 = 44* 378 = 41 -27.7
(15 min) 200 ug/kg 7 104 + 25* 410 = 42 -74.7
500 ug/kg 4 4+ 3" 371 = 60 -99.0
sulpiride 10 mg/kg 7 445 + 37 394 = 55 +13.1
(30 min) 20 mg/kg 8 469 = 42* 335+ 29 +40.0
40 mg/kg 7 395 = 27 357 = 18 +10.8

Times given in brackets are the times between injecting and testing.
n=Number of rats per group.

% Change calculated with respect to saline control value.
*Significantly different from saline control (p<0.05; 1-tailed).
»=Marked stereotypy observed. "=Mild catalepsy noted.
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FIG. 2. Percentage inhibition of self-stimulation produced by dose-
ranges of (+) and (—) 3-PPP calculated over a 1 hr test session.
Squares=(+) 3-PPP; circles=(—) 3-PPP. Solid symbols indicate
significantly different from saline control. *Significant difference
between (+) and (—) 3-PPP (p<0.05; 1-tailed). Vertical bars indicate
the standard errors of the mean. Groups of 7 to 9 rats were used. (+)
and (—) 3-PPP were injected 5 min prior to testing.

disruptive side effects and the dose-response curves for
3-PPP and N,N-dipropyl-5,6c:ADTN were comparatively
shallow. This shows that dopamine autoreceptor agonists
cannot mimic neuroleptics exactly. The reason for this may
be that the autoreceptor agonists available are not selective
enough or that the behaviour-inhibiting effects of autorecep-
tor activation are weaker than those produced by
postsynaptic blockade [15]. The results obtained with the
3-PPP stereoisomers favour the latter explanation.

3-PPP is a racemate of 2 isomers, both of which activate
the dopamine autoreceptor at low doses; the (—) isomer has
additional postsynaptic dopamine blocking activity whereas
the (+) isomer has additional postsynaptic agonist activity
[16]. The effects of the individual isomers on self-stimulation
reflect these different profiles. (—) 3-PPP produced dose-
related inhibition. The curve was composed of 2 sections: an
earlier shallow part from 0.25 to 1.0 mg/kg followed by a
steeper part resembling that of the neuroleptics. The within-
session pattern of responding obtained at 8.0 mg/kg showing
increasing inhibition with time was also similar to that typical
of neuroleptics [9]). The effects of (—) 3-PPP are therefore
consistent with initial autoreceptor activation producing
moderate inhibition followed by postsynaptic blockade
producing marked inhibition. In contrast, the effects of (+)
3-PPP can be attributed solely to autoreceptor activation.
Although low doses produced dose-related inhibition up to 1
mg/kg, the plateau at approximately 55% of control values
shows that no further suppression by this isomer was possi-
ble. The effects of (—) and (+) 3-PPP therefore support the
suggestion that autoreceptor induced inhibition is weaker
than that due to postsynaptic dopamine blockade.

The lack of response enhancing effects of SKF 38393
indicates that stimulation of the postsynaptic D1 receptor
cannot mimic the effects of drugs such as amphetamine and
nomifensine which increase the release of dopamine and in-
creased ICSS. At 4.0 mg/kg SKF 38393 actually decreased
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FIG. 3. Within-session patterns of responding shown as percentage
inhibition relative to control, of (—) and (+) 3-PPP. Circles=0.5
mg/kg; squares=2.0 mg/kg; triangles=8.0 mg/kg. Solid symbols
indicate significantly different from saline control (p <0.05; 1-tailed).
Vertical bars indicate the standard errors of the mean. Groups of 7
rats used.

responding. This decrease may be explicable in terms of
lowered blood pressure causing general malaise or as show-
ing that continuous stimulation of the postsynaptic receptor
reduces the consequence of each self-stimulation response.
The stimulant effects of amphetamine on ICSS are well
documented {11] but were included here as evidence that the
experimental paradigm was sensitive to drug-induced in-
creases. Nomifensine has previously been reported to
facilitate medial forebrain bundle (MFB) self-stimulation at
doses of 5 and 10 mg/kg IP [17]; the results reported here
confirm that this drug has similar enhancing effects on me-
dial septal self-stimulation.

According to recent published data TL-99 and 3-PPP will
inhibit lateral hypothalamic SS [7]); low doses of apomor-
phine have been found to inhibit medial frontal cortex SS and
either to inhibit or have no effect on MFB self-stimulation {7,
8, 20]. The present findings not only confirm that these drugs
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FIG. 4. Effect of pretreatment with antagonists on agonist-induced changes in self-stimulation re-
sponding. A =haloperidol 0.01 mg/kg (30 min) vs. 3-PPP 0.5 mg/kg (15 min); B=sulpiride 10 mg/kg (30
min) vs. 3-PPP 0.5 mg/kg (15 min); C=idazoxan 1 mg/kg (30 min) vs. 3-PPP 0.5 mg/kg (15 min);
D=idazoxan 1 mg/kg (30 min) vs. 3-PPP 8.0 mg/kg (15 min): E=idazoxan | mg/kg (30 min) vs. clonidine
hydrochloride 0.1 mg/kg (20 min). Times given in brackets are the intervals between injecting and
testing. Open box=Saline — saline; right slanted line box=antagonist + saline: vertical line
box=saline + agonist: left slanted line box=antagonist - agonist. *Significantly different from saline
+ saline (p<0.01); +Significantly different from saline + agonist (p<0.01); n=number of rats per
group. Vertical bars indicate the standard errors of the mean.

have similar inhibitory effects on medial septal SS but ex-
tends the range of drugs to include the N,N-dipropyl-5,6 and
6,7-ADTN compounds. The apparent difficulty in obtaining
consistent inhibition by apomorphine of MFB self-
stimulation may be explicable in terms of relative insensitiv-
ity of the MFB to dopamine autoreceptor agonists; it has
been suggested that autoreceptor agonists may have prefer-
ential actions on the mesolimbic system [15] of which the
medial septum forms part. However when the effects re-
ported by Fenton ¢r al. [7] of 3-PPP and TL-99 on low rate
but not high rate MFB stimulation are compared with those
found in this study using medial septal self-stimulation, the
two areas appear similarly sensitive. The low rate stimula-
tion in the Fenton study was obtained by reducing the cur-
rent intensity; these were therefore submaximal. In the pres-
ent study the inhibitory effects of the dopamine agonists
were also obtained using submaximal current intensities.
Hence it appears that it is the use of submaximal intensities
rather than the brain area which is important. Leith [20]
presented results showing that the inhibitory effects of low
doses of apomorphine on MFB self-stimulation were de-
pendent on the current intensity and occurred at submaximal
current intensities. Similarly, Wauquier ¢f al. [30] reported
that the inhibitory effects of various neuroleptics were in-
versely proportional to the quantity of charge of stimulation.

The lack of antagonism by idazoxan, a selective «, ad-
renoceptor antagonist [5] on low- or high-dose 3-PPP in-
duced inhibition indicates that the inhibition caused by this
compound does not involve an a.-receptor. Conversely
clonidine which markedly reduced ICSS, was completely an-
tagonized by idazoxan; this substantiates previous findings
that clonidine-induced inhibition of ICSS is a,-mediated [10].

In the present study we have shown that dopamine
agonists, like neuroleptics, will inhibit medial septal self-
stimulation. The similarity in the doses producing these ef-
fects and doses which according to published biochemical
data activate the autoreceptor suggest that the inhibition of
self-stimulation is autoreceptor mediated or at least mediated
via a receptor with properties similar to the dopamine au-
toreceptor. Differences between the agonists and neurolep-
tics in the dose-response characteristics and data obtained
with the 3-PPP stereoisomers are in agreement with the hy-
pothesis that the behaviour-inhibiting consequences of au-
toreceptor activation are less severe than those produced by
postsynaptic dopamine receptor blockade.
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