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High Doses of SCH 23390

BERYL S. STARR AND MICHAEL S. STARR

Psychology Group, School of Natural Sciences, Hatfield Polytechnic, Herts.
and M. R C. Neuropharmacology Research Group, Department of Pharmacology, The School of Pharmacy
29-39 Brunswick Square, London WCIN 1AX, U .K.

Received 7 October 1985

STARR, B S ANDM S STARR Grooming in the mouse is stimulated by the dopamine D, agonist SKF 38393 and by
low doses of the D, antagonist SCH 23390, but 1s inhubited by dopamine D, agonists, D, antagonists and high doses of SCH
23390 PHARMACOL BIOCHEM BEHAV 24(4) 837-839, 1986 —The effects of manipulating dopamine D, and D,
receptors on grooming was studied in the mouse SKF 38393 (D, agonist) and low doses of SCH 23390 (D, antagonist)
promoted grooming activity SCH 23390 in neuroleptic doses, RU 24213 (D, agomst), apomorphine and amphetamine
(mixed D,/D, agonists) and halopendol (D, antagonist) all suppressed the tendency of normal mice to groom, though
probably by different mechanisms Duration and frequency of grooming could be influenced differentially by these drugs
The findings suggest opposing roles for dopamine D, and D, receptors in the expression of grooming in the mouse

Grooming mouse SKF 38393 SCH 23390 RU 24213 Amphetamine Apomorphine Halopendol

BRAIN dopamine receptors are of two types, called D, and pearance of a given behaviour, the nature of the responses

D, [13]. Since there 1s a close correlation between the motor awaits further clanfication.

effects of centrally-acting dopaminergic drugs and their af- During the course of a more detailed study of the effects

finties for the D, receptor [10], what behaviours, if any, are of SKF 38393 on locomotion 1n the mouse [12], excessive

attributable to the D, site? It was hoped that studies with grooming was noticed 1n naive animals, similar to that re-

first-generation selective D, agonists, such as SKF 38393 ported for habituated rats [7). Further examination of this

[11], and D, antagonists like SCH 23390 {4], would provide a behaviour revealed that dopaminergic drugs modified the

definitive answer to this question, but the findings have time spent grooming independently of the prevalence of

proved equivocal grooming, and that grooming could be potentiated both by
Although SKF 38393 is a powerful motor stimulant in SKF 38393 and SCH 23390 (D, agents), whereas D, agonists

animals with supersensitive dopamine receptors, it has little and antagomsts had the opposite effect. This report presents

or no demonstrable dopaminomimetic action in normal these findings and considers the possibility that the two

animals {13). One reason for this apparent inefficacy 1s that types of dopamine receptors may have opposing roles in the

the responses mediated by D, stimulation, being rather expression of grooming

weak, are not supenmposable on the high level of motor

activity ordinanly exhibited by animals when they are intro- METHOD

duced to a new environment. Molloy and Waddington [7,8]

P Ammals
showed recently, however, that if baseline activity 1s re-
duced to a low level by extensive habituation to the test Male albino mice (Tuck) w=ighing 3540 g were housed in
surroundings, then a vanety of locomotor, sniffing, rearing groups of ten 1n temperature-regulated surroundings under a
and grooming responses to SKF 38393 treatment can be dis- normal hight-dark cycle, and allowed free access to food and
closed. As these experiments recorded the frequency of ap- water,
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TABLE 1

EFFECTS OF D, AND D, DOPAMINERGIC DRUGS ON DURATION
AND FREQUENCY OF GROOMING IN THE MOUSE

Grooming response

Dose
Drug (mg/kg) Time (sec) Episodes
Controls — 801 > 109 61 =06
SKF 38393 1 794 + 124 S0+x04
3 130 8 = 26 9* S3+x17
10 151 8 = 22 6* 7314
30 1031 =220 8319
RU 24213 015 315 61* 21 x02*
15 127 = 10* 19 +02*
S 0* 0*
Amphetamine 01 %07 +161 5702
(U] 1015 =143 93 +18
2 285 = 13 5* 82=+24
10 356 x 122* 97 + 14>
SCH 233%0 0 002 1930 = 14 5* 110+ 05*
001 1821 = 16 9* 98 + 0 6%
005 70 21* 10=x02*
Halopendol 0 0S 791 %107 5010
02 585 =167 5210
04 567 = 10 8* 3303

Each result i1s the mean (=SEM) of at least eight determmations
*p <0 01 versus controls by Dunnett’s test

Drugs

SKF 38393 (Smuth, Kline and French), SCH 23390,
(Schering), d-amphetamine sulphate (Koch Light), haloper-
dol (Searle), apomorphine hydrochlornde (MacFarlan Smith)
and RU 24213 (Roussel) were dissolved in a deminerahsed
water to give an injection volume of 5 ml’kg. The latter two
drugs were njected subcutaneously 15 min beforehand, the
rest were given intraperitoneally 20 min prior to behavioural
testing The dissolution of haloperidol was axded with one
drop glacial acetic acid, while apomorphine was protected
against oxidation by including 0.2 mg/ml ascorbic acid

Procedure

Mice were 1njected with drug or vehicle (water), returned
to their home cage, then placed singly onto the floor of a
rectangular Perspex box (30%25x20 cm high) to which they
had previously been exposed for two periods of 8 min each
Motor activity was momtored automatically by under-floor
proximity sensors (Panlab model 0603) for 8 min, while rear-
ing frequency and the number of episodes and time spent
grooming were recorded by direct observation with the aid of
hand-held counters Results were compared by analysis of
vanance and Dunnett's test

RESULTS

Control mice imtially moved about the test arena moder-
ately rapidly and displayed a high incidence of reartng, which
later gave way to periods of immobility and whole body
groommng During the 8 min observation period control
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ammals averaged 6 10 6 grooming episodes lasting a total
of 80 1210 9 sec (Table 1), together with 65 83 4 rears and
492 2+ 14 | sensor activations

The D, agomist. SKF 38393, increased the time spent
grooming (but not the frequency) at 3 and 10 mg/kg, without
affecting rearig or locomotion All elements of the antmal’s
normal grooming repertoire were enhanced and the be-
haviour did not become stereotyped

RU 24213, a D, stimulant, depressed all motor acts mono-
tonically Both the incidence and duration of grooming were
decreased (Table 1), while locomotion (e g , 37 1 %1 79 con-
trols at 1 5 mg/kg, p<0 01) became slow and ponderous with
head-down smffing, and rearing was practically abolished
(e g .47=05% controls at 1 5 mg/kg. p<0 01) Identical re-
sults were obtained with apomorphine (not shown)

The effects of amphetamine. an indirectly-acting D,/D,
agomist. were quite different No measurable changes 1n
motor activity were detected up to 0 5 mg/kg Reanng was
attenuated at 2 mg/kg (12 9=4 4% controls, p<0 01) and ac-
centuated at 10 mg/kg (215 856 197 controls, p<0 01). at
which point the mice exhibited discontinuous running and an
elevated motor score (166 119 49 controls. p<0 01) The
obvious fragmentation of behaviour at these higher doses
was reflected 1in a greater incidence of grooming. even
though the overall time spent in pursuance of this activity
was considerably reduced (Table 1)

The D, blocking drug, SCH 23390, was next tested with a
view to finding a dose that could be used to block SKF 38393
without tmpairing behaviour per s¢ In the event such a drug
mixture was not administered as interestingly SCH 23390
itself, at 2 and 10 pug/kg, markedly stimulated both the fre-
quency and duration of grooming throughout the tnal period.
seemingly at the expense of rearmng (38 6x17 and
50 1+4 8% controls respectively, p<0 01) and locomotion
(75 3+51 and 68 0+7 2% controls respectively, p<0 01).
which declined As with SKF 38393, all aspects of grooming
were exaggerated No such effects were apparent at 0 5
ug/kg SCH 23390 (not shown), while at 50 ug/kg SCH 23390
the amimals became quiescent and consequently reared
(13 61 2% controls. p<0 01), locomoted (31 1=4 7% con-
trols. p<0 01{) and groomed to a smaller extent (p<O 01,
Table 1)

Haloperidol, a D, antagonist, depressed rearing and
grooming monophasically over the range 0 05-0 4 mg/kg, but
only at the highest dose was grooming attenuated signfi-
cantly (Table 1), when reanng and locomotion averaged
22 7=1 6 and 31 9+2 2% controls respectively (n<0.01) The
state of hypoactivity induced by this drug was indistinguish-
able from that elicited by SCH 23390

DISCUSSION

Molloy and Waddington (7] noticed that as vehicle-
treated rats became accustomed to their surroundings they
eventually ceased to groom, yet could be made to do so if
admmmstered the R-enantiomer of SKF 38393 The present
results show that the racemic mixture of SKF 38393 elicits a
similar non-stereotyped form of perseverative grooming mn
the mouse, and therefore confirms the link between
dopamine D, receptors and this particular response cate-
gory Under the expenmental conditions we employed how-
ever, extensive habituation was not an essential prerequisite
for demonstrating a grooming response to SKF 38393, and
consequently 1t was the duration and not the prevalence of
grooming that was promoted by this compound (see [7])



D, AND D, EFFECTS ON GROOMING

In the earler study [7], the conclusion that SKF 38393-
induced grooming is a D,-mediated phenomenon because 1t
can be blocked by the D, antagomst SCH 23390 [4], though
probably correct, nevertheless overlooks the fact that
habituating baseline motor behaviour to a very low level, in
order to facilitate the appearance of grooming with the
agonist, also effectively obscures any cataleptogenic action
of the antagonist (e.g , [1,3]). This was clearly not the case
for our non-habituated mice, which remained highly active,
and where as little as 50 ug/kg SCH 23390 severely impeded
all motor activity, including grooming We were concerned,
therefore, that the ability of SCH 23390 to suppress the nat-
ural tendency of mice to groom, might be attributable indi-
rectly to the inhibition of all voluntary motor acts (albeit by
D, receptor blockade), and not to a specific effect on groom-
ing itself It was whilst attempting to find a sub-neuroleptic
amount of SCH 23390, with which to venfy the D, specificity
of SKF 38393 in these expenments, that we uncovered 1n-
stead an exaggerated grooming response with microgram
doses of our so-called antagonist The close resemblance
between the repetive grooming initiated by SKF 38393 and
that obtained with SCH 23390, invites speculation that simi-
lar mechamisms may underhe both phenomena

One explanation for these results 1s that SCH 23390 may,
in fact, stimulate D, receptors at the very low dose levels
employed here For example, Meller ¢t @l {6]. in their study
of D, receptor binding, concluded that **.  SCH 23390 may
therefore have unusual mixed agonist/antagonist properties,
resulting in unusual functional effects ** As far as we know,
however, there 1s no evidence that SCH 23390 can behave as
a partial agonist at the D, site, though the hypothesis 1s
clearly an attractive one Alternatively, SCH 23390 could be
functioning as a D, antagonist in our experiments and may
facihitate grooming non-selectively by suppressing incompat-
ible behaviours, such as rearing and locomotion [5] Sucha
proposal 1s difficult to test directly, but it finds support in the
observation that grooming emerges as the dominant
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behaviour i mice as their locomotor activity dechines during
the course of within-session habituation, as noted here. That
is not to say that immobility per se necessarily favours the
emergence of grooming, since mice rendered hypoactive
with larger doses of SCH 23390, or with the D, antagonist
haloperidol [1], registered an unchanged or diminished
grooming response Whether the benzazepine and the
butyrophenone share a common mechanism 1s debatable,
since low doses of haloperido! spared grooming and high
doses could be non-selective. In this connection 1t 1s interest-
ing to note that blocking D, receptors with the more dis-
criminating D, agent, metoclopramide, abolished the
stereotypic actions of apomorphine and unmasked excessive
grooming 1n their place [8). These results support the idea
that loss of function of D, receptors does not impair groom-
ing, but instead allows this response to be freely expressed
via unblocked D, receptors.

Since stereotypy and grooming are evidently incompati-
ble behaviours, 1t follows that the D, agonist RU 24213 {2},
and the mixed D,/D, agonist apomorphine [10], decrease
grooming 1n a different manner to antagonists, most likely by
promoting compulsive head-down sniffing. Similarly with
amphetamine, which increases grooming frequency yet
paradoxically reduces the overall time spent in pursuance of
this activity. It probably achieves this by unselectively in-
creasing the rate of responding of all motor acts, thereby
causing the animal’s pattern of behaviour to become increas-
ingly fragmented (9] as the resuit of rapid switching between
grooming and other forms of behaviour. In conclusion,
therefore, 1t may well be that the expression of grooming in
the mouse 1s normally governed by the balance of
dopamine’s activity at its two different receptor sites
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