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Abstract

Alnespirone (S 20499) has previously been described as a potential anxiolytic drug that acts by stimulation of 5-HT,, receptors. Some
data suggest that alnespirone might also be aweak dopamine D, receptor agonist: it displays moderate affinity for dopamine D, receptors
in vitro and it inhibits prolactin release and induces yawning in rats. In order to test for possible interactions of alnespirone with dopamine
receptors in vivo, we studied the changes of in vivo striatal [®H]ISCH 23390 (R( + )-7-chloro-8-hydroxy-3-methyl-1-phenyl-2,3,4,5-tetra-
hydro-1H-3-benzazepine) and [*H]raclopride binding following the injection of a tracer dose of either tritiated ligand (4 wCi) in mice
treated with increasing doses of alnespirone (5, 10, 20 and 40 mg/kg, i.p.) and, in the same animals, the changes in the levels of
dopamine, 5-hydroxytryptamine (5-HT) and their metabolites 3,4-dihydroxyphenylacetic acid (DOPAC), homovanillic acid (HVA) and
5-hydroxyindolacetic acid (5-HIAA). These changes were compared with those produced by increasing doses of the reference 5-HT, 5
receptor agonist 8-OH-DPAT (8-hydroxy-2-(di-n-propylamino)tetraliin, 0.25, 1 and 4 mg/kg, i.p.) or buspirone (5 and 20 mg/kg, i.p.).
Decreased in vivo striatal [*H]SCH 23390 specific binding was observed in mice treated with 5, 10 and 40 mg/kg anespirone. In
contrast, increased in vivo striatal [3H]raclopride specific binding was observed in mice treated with 5 and 20 mg/kg alnespirone. In
these animals, the striatal 5-HIAA /5-HT ratio was decreased by 5 to 40 mg/kg anespirone, whereas the striatal HVA /DA ratio was
unaffected at all tested doses of alnespirone. Similarly, 8-OH-DPAT decreased specific in vivo striatal [*H]SCH 23390 bi nding at 0.25, 1
and 4 mg,/kg, and increased in vivo specific striatal [*H]raclopride binding at 1 and 4 mg/kg. In the same animals, all tested doses of
8-OH-DPAT decreased the striatal 5-HIAA /5-HT ratio but did not modify the striatal HVA /dopamine ratio. Buspirone (5 and 20
mg,/kg) completely inhibited in vivo specific striatal [*H]raclopride binding and increased the striatal HVA /DA ratio but did not modify
the striatal 5-HIAA /5-HT ratio, whereas apomorphine (3 mg/kg) decreased both in vivo specific striatal [*H]SCH 23390 and
[3H]raclopride binding as well as the striatal HVA /DA and 5-HIAA /5-HT ratios. Finaly, increasing doses of alnespirone or
8-OH-DPAT weakly increased sniffing induced by apomorphine (0.75 mg/kg, s.c.) in mice and decreased grooming induced by the
dopamine D, receptor agonist SK & F 39393 (( £ )-1-phenyl-2,3,4,5-tetrahydro-(1H )-3-benzazepine-7,8-diol, 1.87 mg/kg, s.c.), whereas
buspirone decreased both apomorphine-induced sniffing and SK & F 39393-induced grooming. These results indicate that alnespirone and
8-OH-DPAT have a similar profile and do not seem to interact directly with dopamine receptors. The results also suggest that the
stimulation of 5-HT,, receptors by either alnespirone or 8-OH-DPAT modulates the availability of striatal [*HISCH 23390 and
[3H]raclopride binding sites and possibly the functioning of striatal dopamine D, and D, receptors in opposite directions. © 1998 Elsevier
Science B.V. All rights reserved.
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pylamino)tetralin, 8-OH-DPAT, and azapirones such as
buspirone, gepirone and ipsapirone) exert potent anxi-
olytic-like effects in rodents (Traber and Glaser, 1987) and
that 5-HT,, receptors may be a target for anxiolytic drugs.
Alnespirone (S 20499) displays high affinity (K; =0.19

1. Introduction

Severa lines of evidence indicate that drugs acting as
agonists at 5-HT,, receptors (( 4 )-8-hydroxy-2-(di-n-pro-
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nM) for 5-HT,, receptors and acts as a 5-HT,, receptor
agonist in various experimental models (Kidd et al., 1993).
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Like other azapirones, alnespirone also has moderate affin-
ity for dopamine D, receptors (K; = 20 nM; Kidd et a.,
1993). However, in spite of this fact, alnespirone does not
affect the turnover rate of dopamine (Dugast et al., 1998),
unlike buspirone, gepirone, and ipsapirone (Hamon et al.,
1988). The local application of anespirone by reverse
microdialysis into the dorsal striatum does not affect the
dopamine output (Dugast et al., 1998). Nevertheless, alne-
spirone displays weak dopamine D, receptor agonist activ-
ity: it induces yawning behaviour in rats pretreated with
tertatolol (Simon et al., 1992) and inhibits prolactin release
in rats (Levy et al., 1995). Unlike the other azapirones,
alnespirone is not metabolized to 1-pyrimidyl piperazine,
the main metabolite of buspirone which also displays
dopamine D, receptor antagonist activity and shows an
anxiogenic effect.

Looking for additional evidence of agonist activity of
alnespirone at dopamine receptors, we compared the ef-
fects of 8-OH-DPAT, the reference 5-HT,, receptor ago-
nist (Hjorth et a., 1982), alnespirone and buspirone on the
in vivo binding of [*HISCH 23390 and [*H]raclopride in
mice. In the same mice, i.e., a the same doses of 8-OH-
DPAT, anespirone and buspirone administered under the
same conditions, we measured the striatal levels of
dopamine, 5-hydroxytryptamine (5-HT) and their metabo-
lites, 3,4-dihydroxyphenylacetic acid (DOPAC), ho-
movanillic acid (HVA) and 5-hydroxyindolacetic acid (5-
HIAA). We also compared the effects of 8-OH-DPAT,
alnespirone and buspirone on certain spontaneous be-
haviours and on stereotyped behaviours of mice induced
by apomorphine, the reference subtype non-selective
dopamine receptor agonist (Ernst, 1967), or SK & F 38393
((+)-1-phenyl-2,3,4,5-tetrahydro-(1 H )-3-benzazepine-
7,8-dial), the reference dopamine D, receptor agonist (Se-
tler et al., 1978).

Severa reports indicate that, at the doses used in the
present study, the duration of the behavioural and bio-
chemical effects induced by 8-OH-DPAT extends over the
observation period of the present study (Gudelsky et 4.,
1986; Aulakh et a., 1988; Hjorth, 1991; Kreiss and Lucki,
1992; Nomikos et al., 1991; Routledge et al., 1993; Protais
et al., 1995).

We show here that, unlike buspirone, 8-OH-DPAT and
alnespirone do not act directly either on dopamine trans-
mission or at dopamine receptors, but nevertheless induce
opposite changes in the in vivo binding of [*H]SCH 23390
and [*Hlraclopride and in grooming and sniffing be-
haviours.

2. Materials and methods

2.1. Animals

All experiments were performed on male Swiss abino
mice (CD1, Charles River, France) weighing 28 + 3 g.

Animals were housed in groups of 15 per cage (L = 38
cm, W= 24 cm, H =18 cm) and maintained under stan-
dard laboratory conditions (22 + 1°C, 12-h light—dark cy-
cle with lights on at 8 AM, food and water ad libitum) for
at least 7 days before use. The animals were separated and
placed inindividual cages(L =20cm, W=10cm, H =10
cm) without food and water 30 min before the start of the
experiments. The experiments were carried out between 9
AM and 7 PM in a diffusaly illuminated room maintained
at 22 + 1°C.

2.2. In vivo binding

[*H]SCH 23390 and [*H]raclopride were injected in a
tail vein at a tracer dose (4 wCi diluted in 0.2 ml of
saline), 20 min after drug injection and 20 min before the
animals were killed. Immediately after death, the striatum,
the olfactory bulbs and the cerebellum were dissected on
ice and homogenized by sonication (TCAC sonotrode,
range 1) in ice-cold saline (1 ml for striatum and olfactory
bulbs, 4 ml for cerebellum). The radioactivity of a 400-ul
sample of each homogenate was directly counted in a
minivial containing 4 ml Biodegradable Counting Scintil-
lant (BCS) scintillation liquid (Amersham, Les Ulis,
France). Protein was measured on a 10-ul sample of each
homogenate according to the method of Bradford (1976),
using bovine serum abumin (Sigma, L'lse d'Abeau
Chesnes, France) as control, and the results are expressed
in disintegrations per minute per milligram protein. Spe-
cific binding was calculated as the radioactivity retained in
striatum or olfactory bulbs (disintegrations per minute per
milligram protein) minus the radioactivity retained in cere-
bellum (disintegrations per minute per milligram protein).

2.3. Determination of tissue levels of dopamine, DOPAC,
HVA, 5-HT and 5-HIAA

Immediately after sonication, a 500-ul sample of each
striatal homogenate prepared for in vivo binding experi-
ments was mixed with the same volume of an ice-cold
solution containing (final concentrations) trichloroacetic
acid (5%), EDTA (0.025%), and Na metabisulfite (0.05%).
The diluted homogenate was centrifuged (15000 X g for
20 min at 4°C) and the supernatant was preserved. Aliquots
were then analysed directly by high-performance liquid
chromatography (HPLC Waters, Millford, MA, USA; Wisp
sample processor, pump model 510, Maxima 820 Chro-
matography Workstation) with a CLINREP ‘catechol-
amines in plasma column (Recipe, Miinchen, Deutsch-
land) and electrochemical detection (Waters 460, potential
= +0.70 V). The mobile phase consisted of 50 mM Na
acetate, 20 mM citric acid, 3.75 mM octane sulfonic acid,
5.9 mM dibutylamine and 7% methanol; pH was adjusted
to 3.5 with acetic acid.
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2.4. Behavioural experiments

The mice were placed in individua cylindrica cages
(12 cm diameter, 14 cm height) with a wall of vertical
metal bars (2 mm diameter, 1 cm apart) and smooth ends.
After 5 min, the behaviour of each animal was observed
every 2 min (agpproximately during 4-5 s since 24-28
mice were tested simultaneously) by a single observer
(Protais et al., 1994). Climbing behaviour was scored as
reported by Marcais et al. (1978): mice that had all four
paws on the floor were scored 0, mice that stood upright
and gripped the vertical bars with their forepaws were
scored 1, and mice that gripped the vertical bars with all
four paws were scored 2. Sniffing, licking (repeated pro-
trusions of the tongue) and gnawing (repeated biting of the
cage bars) were also assessed: mice were scored O if they
did not show such behaviour, 1 if they showed it with low
intensity or in a discontinuous manner, and 2 if they
showed such behaviour continuously with high intensity.
Grooming was assessed as reported by Vasse and Protais
(1988) by attributing, at each observation, a score of 1 to
mice that displayed the behaviour and a score of 0 to mice
that did not. The scores attributed to each animal during
the observation period (60 min) were added and the indi-
vidual scores were averaged for each group.

2.5. Drugs

[PHISCH 23390 (R(+ )-7-chloro-8-hydroxy-3-methyl-
1-phenyl-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochlo-
ride, 85.5 Ci /mmol) and [*H]raclopride (86.5 Ci /mmol)
came from NEN, Paris, France. 8-OH-DPAT ((+)-8-hy-
droxy-2-(di-n-propylamino)tetralin) hydrobromide (R.B.I.,
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Bioblock, Illkirch, France), buspirone hydrochloride (RBI)
and WAY 100135 (N-tert-butyl-3-(4-(2-methoxyphenyl)
piperazine-1-yl)-2-phenylpropionamide) hydrochloride
(Wyeth Research, Taplow, UK) were dissolved in sdine.
Apomorphine hydrochloride (Sigma) was dissolved in
saline containing 0.1% ascorbic acid to prevent oxidation.
SK&F 38393 ((+)-1-phenyl-2,3,4,5-tetrahydro-(1H )-3-
benzazepine-7,8-diol) hydrochloride (RBI) and alnespirone
(IRIS, Courbevoie, France) were dissolved in distilled
water.

2.6. Satistical analysis

An analysis of variance (ANOVA) followed by Stu-
dent’s t-test was applied to evaluate the significance of the
results obtained.

3. Results

3.1. Effects of increasing doses of 8-OH-DPAT, alne-
spirone, buspirone and apomorphine on the in vivo bind-
ing of [ *H] SCH 23390 and [ *H]raclopride

Injection of mice with a tracer dose of [*H]SCH 23390,
20 min before death, led to a pronounced retention of
radioactivity in the striatum and to a lower retention in the
cerebellum and olfactory bulbs. For the mice treated with
vehicle from all experiments (n=34), the retention of
radioactivity was 3733 + 136 dpm/mg protein in striatum,
456 4 24 dpm /mg protein in olfactory bulbs and 399 + 22
dpm/mg protein in cerebellum. Therefore, strong specific
[*H]ISCH 23390 binding was measured in the striatum and
not in the olfactory bulbs. The non-specific binding of
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Fig. 1. Effects of 8-OH-DPAT, alnespirone, buspirone and apomorphine on the in vivo specific striatal binding of [®HISCH 23390 in mice. Mice were
injected i.p. with increasing doses of 8-OH-DPAT, alnespirone, buspirone or apomorphine (APO) 20 min before the i.v. injection of [PHISCH 23390 (4
w1Ci, 0.2 ml in saine) and 40 min before death. Means + S.E.M. of data obtained from 12 mice in the experiments with 8-OH-DPAT, from 11 mice in the
experiments with alnespirone, and from five mice in the experiments with buspirone and apomorphine. 2P < 0.05; PP < 0.01; °P < 0.001 when compared

to the respective control values.
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Fig. 2. Effects of 8-OH-DPAT, anespirone, buspirone and apomorphine on the in vivo specific striatal binding of [3H]raclopride in mice. Mice were
injected i.p. with increasing doses of 8-OH-DPAT, alnespirone, buspirone or apomorphine (APO) 20 min before the i.v. injection of [*Hlraclopride (4 uCi,
0.2 ml in saine) and 40 min before death. Means + S.E.M. of data obtained from 12 mice in the experiments with 8-OH-DPAT and alnespirone, and from
5 mice in the experiments with buspirone and apomorphine. P < 0.05; °P < 0.001 when compared to the respective control values.

[*HISCH 23390 in the cerebellum and olfactory bulbs was
not modified by 8-OH-DPAT, anespirone, buspirone or
apomorphine injected 20 min before [*H]SCH 23390. 8-
OH-DPAT (0.25, 1 and 4 mg,/kg), anespirone (5, 10 and
40 mg/kg) and apomorphine (3 mg/kg) significantly
reduced the specific binding of [PHISCH 23390 in the
striatum, whereas this decrease was not significant with
buspirone (Fig. 1).

In mice injected with a tracer dose of [*H]raclopride, 20
min before death, the retention of radioactivity measured
in the striatum and olfactory bulbs was higher than that
measured in the cerebellum. For the mice treated with
vehicle, for al experiments (n=37), the retention of
radioactivity was 1246 + 45 dpm,/mg protein in striatum,
332+ 17 dpm/mg protein in olfactory bulbs and 183 + 9
dpm/mg protein in cerebellum. Therefore, specific
[*HIraclopride binding could be demonstrated in the stria-

Table 1

tum and olfactory bulbs. The nonspecific binding of
[*Hlraclopride in the cerebellum was not modified by
8-OH-DPAT, anespirone, buspirone and apomorphine. 8-
OH-DPAT (1 and 4 mg/kg) and anespirone (5 and 40
mg/kg) significantly increased the specific binding of
[*H]raclopride in the striatum (Fig. 2). Significantly in-
creased specific [*H]raclopride binding was also measured
in the olfactory bulbs in mice pretreated with 1 mg/kg
8-OH-DPAT or 5 mg/kg anespirone (data not shown). In
contrast, buspirone (5 and 20 mg/kg) and apomorphine (3
mg,/kg) decreased or suppressed the specific binding of
[*H]raclopride in the striatum (Fig. 2) and olfactory bulbs
(data not shown).

Moreover, (+)-WAY 100135, a 5-HT,, receptor an-
tagonist, administered 60 min before death at a dose of 10
mg/kg (s.c.), modified neither the nonspecific binding of
[®*H]SCH 23390 or [*HIraclopride in the cerebellum nor the

Effects of pretreatment with (+)-WAY 100135 on the specific striatal in vivo binding of [*HISCH 23390 and [*H]raclopride in mice

Specific striatal in vivo binding (dpm/mg protein) of

[*HISCH 23390

[PHIradl opride

Solvent + solvent 2657 + 164
(+)-WAY 100135 + solvent 2701 + 210
Solvent + 8-OH-DPAT 1961 + 170
(+)-WAY 100135 + 8-OH-DPAT 2134 + 88
Solvent + alnespirone 1757 + 145
(+)-WAY 100135 + anespirone 1846 + 86

1057 + 95
911+ 110

1209 + 93
857 + 1072

1207 + 108
910 + 917

(+)WAY 100135 (10 mg/kg, s.c.) was injected 20 min before the administration of 8-OH-DPAT (0.5 mg/kg, i.p.) or anespirone (5 mg/kg, i.p.) and 40

min before the i.v. injection of [*H]SCH 23390 or [*H]raclopride.
Means + S.E.M. for eight mice per group.

%P < 0.05 as compared to respective mice pretreated with solvent instead of (+)-WAY 100135.
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Table 2
Effects of 8-OH-DPAT, anespirone, buspirone and apomorphine on the striatal levels of DA, 5-HT and their metabolites in mice
DA DOPAC HVA 5-HT 5-HIAA

Controls (n = 25) 800.2 + 35.8 68.8+ 3.3 59.6 + 3.1 431+27 201412
8-OH-DPAT 0.25 mg/kg (n = 24) 7933+ 47.1 672+ 34 574+38 438+28 17.2+ 122
8-OH-DPAT 1 mg/kg (n=24) 787.2 +32.8 64.6 + 3.3 58.0+ 4.1 445+25 14.7 + 0.9¢
8-OH-DPAT 4 mg/kg (n = 24) 808.7 £ 35.7 733+ 45 545+28 47.0+31 143+0.7°

Controls (n=23) 8735+ 449 60.3 +2.7 614+ 5.0 62.7 + 4.2 286+ 23
Alnespirone 5 mg/kg (n= 23) 954.9 + 57.6 679+ 4.0 63.8+5.9 646 +51 221423
Alnespirone 10 mg,/kg (n = 23) 9409 +51.2 66.7 + 3.3 61.9 + 4.6 68.0+5.4 21.0+ 192
Alnespirone 20 mg/kg (n = 23) 935.6 + 54.3 71.3+31 58.6 + 3.8 67.5+53 204+ 2.2°
Alnespirone 40 mg,/kg (n = 23) 9772+ 61.3 69.7 + 3.0 61.3+5.2 68.7 + 5.3 2144 2.0

Controls (n = 10) 1047.0 + 483 55.0+ 5.0 106.7 £ 12.1 821458 31.7+19
Buspirone 5 mg,/kg (n = 10) 812.4 +32.3° 233.0+21.9° 297.7 + 24.1° 71.7+55 299420
Buspirone 20 mg,/kg (n = 10) 748.3 + 29.6° 255.8 + 15.1° 283.3 + 16.6° 709+ 24 284+13
Apomorphine 3 mg,/kg (n = 10) 1060.4 + 49.9 7114072 388+ 5.7° 98.74+7.3 299+20

The levels of DA, DOPAC, HVA, 5-HT and 5-HIAA, al in pmol /mg protein, were measured in the same animals as those used for the determination of

in vivo [*H]SCH 23390 and [*H]raclopride binding.
3p < 0.05; °P < 0.01; °P < 0.001 when compared to levels in respective controls.

n = Number of animals.

specific binding in the striatum. (+)-WAY 100135 was
unable to reverse the decreased specific striatal binding of
[*HISCH 23390 induced by 0.5 mg,/kg 8-OH-DPAT or 5

mg/kg alnespirone. In contrast, at the same dosage, (+)-
WAY 100135 was able to reverse the increased specific

striatal binding of [*H]raclopride (Table 1).
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Fig. 3. Effects of 8-OH-DPAT, anespirone, buspirone and apomorphine on the HVA /DA and 5-HIAA /5-HT ratios from mice striatum. The levels of
DA, HVA, 5-HT and 5-HIAA were measured in the striatum of the same mice as those receiving i.v. the tracer dose of either [*H]SCH 23390 or
[®Hlraclopride, i.e., 40 min after the injection of increasing doses of 8-OH-DPAT, alnespirone, buspirone or apomorphine (APO). °P < 0.01; °P < 0.001

when compared to the respective control values.
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3.2. Effects of increasing doses of 8-OH-DPAT, alne-
spirone and buspirone on striatal levels of dopamine, 5-HT
and their metabolites

Since striatal levels of dopamine, DOPAC, HVA, 5-HT
and 5-HIAA analysed separately for mice injected with
[*HISCH 23390 or [*H]raclopride were similar, the pooled
data are presented in Table 2.

Increasing doses of 8-OH-DPAT and alnespirone did
not modify the striatal levels of dopamine, DOPAC and
HVA, and did not affect dopamine release, as evidenced
by the unchanged HVA /DA ratio (Fig. 3). Furthermore,
although striatal levels of 5-HT were not modified by
increasing doses of 8-OH-DPAT and ahespirone, 5-HIAA
levels were decreased by even the lowest tested doses of
8-OH-DPAT (0.25 mg/kg) and alnespirone (5 mg/kg).
This led to decreased 5-HT turnover, as revealed by the
lowered 5-HIAA /5-HT ratio (Fig. 3).

In contrast, buspirone, at the two tested doses, increased
dopamine turnover by decreasing striatal dopamine levels
and increasing DOPAC and HVA levels, whereas it did
not significantly modify 5-HT and 5-HIAA levels.

70 5

Finally, decreased dopamine turnover, corresponding to
decreased levels of DOPAC and HVA, and increased 5-HT
turnover, corresponding to enhanced 5-HT levels, were
measured in mice treated with 3 mg,/kg apomorphine (Fig.
3.

3.3. Effects of increasing doses of 8-OH-DPAT, alne-
spirone and buspirone on some behaviours observed spon-
taneously or induced by apomorphine or K& F 38393 in
mice

Among the behaviours displayed spontaneously by mice
or induced by apomorphine or SK& F 38393, apomor-
phine-induced sniffing was increased in mice pretreated
with 4 mg/kg 8-OH-DPAT and with alnespirone at doses
of 10 mg/kg and higher, whereas spontaneous sniffing
and sniffing induced in mice treated with SK & F 38393
were unchanged (Fig. 4). In contrast, antagonism of apo-
morphine-induced sniffing was observed in mice pre-
treated with buspirone. Spontaneous sniffing was also
decreased by buspirone at 20 mg /kg.

Spontaneous grooming as well as grooming induced by
SK & F 38393 was dose dependently inhibited by increas-
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Fig. 4. Effects of 8-OH-DPAT, alnespirone and buspirone on sniffing and grooming behaviour, spontaneous or induced by apomorphine or SK & F 38393.
Mice were injected i.p. with increasing doses of 8-OH-DPAT, anespirone or buspirone 30 min before the s.c. administration of saline, apomorphine (0.75
mg,/kg) or SK & F 38393 (1.87 mg,/kg). The observation period started 5 min after the s.c. injection and lasted for 60 min. Means + S.E.M. from 10-18
mice per group. 2P < 0.05; P < 0.01; °P < 0.001 as compared to respective mice treated with solvent instead of 8-OH-DPAT, alnespirone or buspirone.
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ing doses of 8-OH-DPAT, anespirone and buspirone. In
apomorphine-treated mice, in which grooming was almost
abolished, a dight reappearance of this behaviour was
observed in mice treated with buspirone, but this effect
was not significant (Fig. 4).

Except for antagonism of apomorphine-induced climb-
ing by buspirone (data not shown), all other behaviours
investigated in these experiments were not modified by
8-OH-DPAT, anespirone or buspirone (data not shown).

4, Discussion

The decreased 5-HIAA levels and 5-HIAA /5-HT ratios
measured under our experimental conditions in mice con-
firm that alnespirone displays 5-HT,, receptor agonist
activity, at least at somatodendritic autoreceptors, the stim-
ulation of which is known to reduce the turnover rate of
5-HT within the projection areas of serotoninergic neurons
(Hjorth and Magnusson, 1988; Hamon et al., 1988). The
5-HT,, receptor agonist activity of alnespirone has already
been demonstrated in rats by the displacement of [*H]-8-
OH-DPAT binding to postsynaptic 5-HT,, receptorsin the
hippocampus, by the inhibition of forskolin-activated
adenylate cyclase in the rat hippocampus, by the inhibition
of the firing of serotoninergic neurons in the dorsal raphe
nucleus, and by the decrease of 5-HT turnover in brain-
stem, hippocampus, striatum and cerebral cortex (Kidd et
al., 1993). Furthermore, at doses ranging from 10 to 100
mg/kg (s.c.), alnespirone has been described to inhibit the
in vivo binding of [*H]WAY 100635, a 5-HT,, receptor
antagonist (Fletcher et al., 1993), in hippocampus, cerebral
cortex and striatum of mice (Laporte et al., 1994). Thus,
alnespirone displays the same pharmacological properties
at 5-HT,, receptors as 8-OH-DPAT, the reference 5-HT,,
receptor agonist (Hjorth et al., 1982).

In accordance with the results obtained by Dugast et al.
(1998) for rats injected with alnespirone, and like 8-OH-
DPAT, anespirone did not affect the turnover rate of
dopamine in the mouse striatum (Table 2, Fig. 3). These
data indicate that alnespirone does not show any activity at
dopamine D, receptors, since dopamine D, receptor ago-
nists decrease, and dopamine D, receptor antagonists in-
crease the turnover rate of dopamine in mouse striatum
(Martres et al., 1977). These data appear difficult to recon-
cile with the fact that anespirone displays moderate
dopamine D, receptor affinity (K, =20 nM; Kidd et al.,
1993). It would seem that alnespirone binds, in vitro, to
dopamine D, receptors, but is unable, in vivo, either to
stimulate these receptors or to block their stimulation.

In spite of this lack of dopaminergic effect, alnespirone
decreases the in vivo binding of [*H]SCH 23390, a selec-
tive dopamine D, receptor ligand (Billard et al., 1984;
Hess et al., 1986; Andersen, 1988), and increases the in
vivo binding of [*H]raclopride, a selective dopamine D,
receptor ligand (Kohler et al., 1985; Andersen, 1988), in

mouse striatum. These variations were of relatively small
magnitude since they never represented more than 20-25%
of the specific binding of these selective tritiated ligands in
the striatum. It seems unlikely that these variations could
be due to changes in the permeability of the blood-brain
barrier to the tritiated ligands or to changes in vascular
tone induced by 8-OH-DPAT (Parsons et al., 1991) and
alnespirone since they were in an opposite direction for
[*H]SCH 23390 and [*H]raclopride. These changes in the
in vivo binding of [*HISCH 23390 and [*Hlraclopride
induced by alnespirone seem to be consequential to the
strong stimulation of 5-HT,, receptors, since they oc-
curred at the same doses as those which decreased the
turnover rate of 5-HT and since they were in the same
direction and of roughly the same intensity as those in-
duced by 8-OH-DPAT, the reference 5-HT,, receptor
agonist (Hjorth et al., 1982). This interpretation is strength-
ened by the fact that increased binding of [*H]raclopride
was aso observed in olfactory bulbs of mice pretreated
with 1 mg/kg 8-OH-DPAT and 5 mg/kg alnespirone.
Furthermore, 8-OH-DPAT and anespirone induced these
changes in specific in vivo [*HISCH 23390 and
[*H]raclopride binding at doses similar to those inhibiting
the in vivo binding of [°’HIWAY 100635 in mouse striatum
(Laporte et al., 1994). This similarity of the doses suggests
that the changes in [*H]SCH 23390 and [*H]raclopride
binding are probably the conseguence of the stimulation of
postsynaptic 5-HT,, receptors. However, this interpreta-
tion of the role of 5-HT,, receptors could be disputed
when one considers the results of experiments in which the
effects of the simultaneous administration of (+)-WAY
100135 and 8-OH-DPAT or anespirone were assessed on
the in vivo binding of [*H]SCH 23390 and [3H]raclopride
in mouse striatum. In these experiments, whereas (+)-
WAY 100135 antagonized 8-OH-DPAT- and alnespirone-
induced increases in the specific binding of [*H]raclopride,
it was unable to reverse 8-OH-DPAT- and alnespirone-in-
duced decreases in the specific binding of [*H]SCH 23390.
This weak efficacy of (+)-WAY 100135 to antagonize
8-OH-DPAT- and alnespirone-induced changes in specific
binding might be due to the relatively low magnitude of
the observed effects, to a strong stimulation of 5-HT,,
receptors by 8-OH-DPAT and anespirone or to the only
moderate efficacy of (+)-WAY 100135 as a 5HT;,
receptor antagonist (Assié and Koek, 1996).

Functional consequences of the changes in the specific
in vivo binding of selective tritiated ligands at striatal
dopamine D, and D, receptors appeared to be detectable
when we studied the behaviour induced by apomorphine,
the reference dopamine receptor agonist (Ernst, 1967), and
by SK&F 38393, the reference dopamine D, receptor
agonist (Setler et al., 1978), of mice pretreated with in-
creasing doses of 8-OH-DPAT or alnespirone. In fact, the
decrease in the grooming score observed in mice pre-
treated with 8-OH-DPAT or alnespirone is in agreement
with the reduced in vivo binding of [*H]SCH 23390, since
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grooming results from the stimulation of dopamine D,
receptors (Vasse and Protais, 1988). Similarly, the increase
in the sniffing score observed in mice pretreated by 8-OH-
DPAT and anespirone agrees with the increased in vivo
binding of [*Hlraclopride, since sniffing results preferen-
tially from the stimulation of dopamine D, receptors(Vasse
et a., 1988). Such opposite changes in grooming and
sniffing have aready been observed in mice pretreated
with 8-OH-DPAT (Protais et a., 1994). Our data do not
allow us to determine whether the observed effects on the
specific striatal binding of [*H]SCH 23390 and
[*H]raclopride and on the behaviours induced by apomor-
phine and SK & F 38393 are the consequences of a direct
interaction between striatal 5-HT,, receptors and dopamine
receptors or of the involvement of striatal interneurons or
of the involvement of large neurona pathways ending in
the striatum. It could be of interest to study the interaction
of a 5-HT,, receptor antagonist such as WAY 100635
(Laporte et al., 1994) with 8-OH-DPAT and anespirone
on the changes in the behavioural effects described.

From our study, 8-OH-DPAT and alnespirone appear to
act very differently from buspirone. Indeed, in agreement
with previous work (Riblet et al., 1982; Wood et al., 1983;
McMillen et d., 1983; McMillen, 1985), buspirone dis-
played, at the tested doses, marked effects on dopaminer-
gic transmission (inhibition of the specific binding of
[*H]raclopride, enhancement of striatal DOPAC and HVA
levels, antagonism of apomorphine-induced sniffing and
climbing) which were able to mask its effects on 5-HT
neurons (lack of change of the striatal 5-HIAA /5-HT
ratio).

In conclusion, under our experimental conditions and in
agreement with the results of Dugast et al. (1998), alne-
spirone seems to be devoid of direct activity on dopamin-
ergic transmission, in spite of its in vitro dopamine D,
receptor affinity. However, it appears that its 5-HT,,
receptor agonist activity, similar to that of 8-OH-DPAT,
has repercussions on the apparent accessibility and func-
tioning of dopamine D, and D, receptors.
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