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Clinical and experimental findings have implicated brain a2-
adrenoceptors in the regulation of many physiological func-
tions, including sexual activity and stress-related behavior.
However, which subtypes of the three a2-adrenoceptors that
have now been cloned (a2A, a2B, and a2C) are involved in
these controls have yet to be established. Here, we investigated
the contribution of a2A-adrenoceptors of the locus ceruleus,
the principal source of brain noradrenaline, to exploratory and
sexual behaviors. Using administration of antisense oligode-
oxynucleotide to inhibit the receptor expression, we found that
reductions in brainstem a2A-adrenoceptor mRNA levels and
a2-adrenoceptor densities induced by antisense treatment

were not accompanied by any changes in the major character-
istics of male sexual activity, such as mount latencies and num-
bers of mounts. However, in sexual behavior tests, antisense-
treated male rats had decreased numbers of rearings and thus
have higher percentages of behaviors positively correlated with
sexual activity. Besides, antisense-treated animals had decreased
anxiety in plus-maze tests. The data demonstrate that inhibition of
a2A-adrenoceptor expression in the region of the locus ceruleus
has an anxiolytic-like effect and facilitates male’s attention to
female in sexual behavior test.
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Pharmacological studies have implicated brain a2-adrenoceptors
in the regulation of male sexual behavior (for review, see Ban-
croft, 1995; Rampin, 1999). Administration of the receptor ago-
nists have been shown to inhibit copulatory activity in male rats
(Clark et al., 1985a; Clark, 1991; Benelli et al., 1993), whereas the
receptor antagonists enhance their sexual motivation (Clark and
Smith, 1984; Clark et al., 1985a,b; Smith et al., 1987; Peters et al.,
1988; Sala et al., 1990; Koskinen et al., 1991; Benelli et al., 1993;
Tallentire et al., 1996; Spedding et al., 1998). a2-Adrenoceptors
have been subdivided into three distinct subtypes: a2A, a2B, and
a2C (Bylund et al., 1994). However, which subtypes of the recep-
tors are involved in the control of male sexual behavior have yet
to be established.

It has been reported that systemic administration of a2-
adrenoceptor antagonists that facilitate sexual behavior are ac-
companied by an increased noradrenergic transmission in brain
regions that receive noradrenergic innervation (Dennis et al.,
1987; Szemeredi et al., 1991; Gobert et al., 1997). A majority of
noradrenergic neurons are located in the locus ceruleus that
project to the cortex and to most subcortical areas. Autoreceptor
control of noradrenaline release in the locus ceruleus is mediated
by a2A-adrenoceptors (Callado and Stamford, 1999). In the
present study, the involvement of the a2A-adrenoceptors of the
locus ceruleus in the regulation of male sexual behavior was
explored. For this, we examined possible alterations in sexual
behavior in sham-operated and castrated male rats after injec-
tions of an antisense oligodeoxynucleotide complementary to the
a2A-adrenoceptor mRNA into the region of the locus ceruleus.

In addition to sexual behavior, anxiety of the animals in the
elevated plus-maze test was evaluated after administration of this
antisense because the changes in locus ceruleus noradrenergic
function appear to influence anxious behavior (Bremner et al.,
1996a,b). We also measured the levels of a2A-adrenoceptor
mRNA, binding of a2- and b-adrenoceptors, and concentrations
of noradrenaline and dopamine in the brain to estimate the spec-
ificity of antisense effect on the expression of a2A-adrenoceptors.

MATERIALS AND METHODS
Animals and experimental procedures. Adult male Wistar rats (225–240
gm) were housed under conditions of natural illumination with food and
water available ad libitum. All animal use procedures conformed to
international European ethical standards (86/609-EEC) and the Russian
national instructions for the care and use of laboratory animals. Animals
were either bilaterally castrated or underwent a sham operation under
ether anesthesia.

Twenty-four days after the surgery, a steel cannula was implanted in
the vicinity of the locus ceruleus (9.5 mm caudal to bregma and 5.9 mm
below the skull) under Nembutal anesthesia (40 mg/kg, i.p.). Both
sham-operated and castrated groups were then subdivided into three
subgroups (each subgroup consisted of six animals). Four days after
insertion of the cannula, rats of the first subgroups were injected three
times continuously for 3 d with 1 nmol with 5ml per day antisense
phosphorotioate oligodeoxynucleotide to a2A-adrenoceptor mRNA.
The antisense was targeted to the area that bridges the initiation codon
(from 211 to 1 7, 59-agcccatgggcgcaaagc-39). Animals of the two control
subgroups received infusions of a phosphorotioate-modified oligode-
oxynucleotide containing the same nucleotides as antisense, but in ran-
dom sequence (59-gacgacccagtgagcacg-39), or saline. The sequences of
antisense and random have relatively low homology with any of the other
known mammalian sequences found in the GenBank database.

Behavioral tests were conducted on days 2 and 3 of the infusion. All
animals were decapitated 24 hr after the last injection. Frontal cortex,
hippocampus, and brainstem were rapidly dissected out on a cooled plate
and frozen in liquid nitrogen. Frontal cortex sample included tissue
sections of 1.5-mm-thick cut from the upper surface of the frontal half of
the hemispheres. Brainstem sample included pons and medulla oblon-
gata. The levels of a2A-adrenoceptor mRNA (reverse transcription-
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PCR), numbers of a2- and b-adrenoceptors (radioligand binding of
3H-clonidine and 3H-dihydroalprenolol), and contents of noradrenaline
and dopamine were determined in these regions.

Elevated plus-maze tests. Animals were tested on the elevated plus-
maze tests 6 hr after the second injections of drugs between 3:00 P.M.
and 4:00 P.M. At the start of the test, rats were placed individually on the
center square facing an open arm. During the 5 min test period, the
number of entries into both open and closed arms separately and number
of rearings were recorded.

Male sexual behavior tests. Sexual behavior tests were conducted 2 hr
after the onset of darkness on day 3 of the injections. A receptive female
was presented to the male for 20 min. The following measurements were
taken: (1) mount latency; (2) number of mounts; (3) number of rearings;
(4) number of genital sniffings; (5) number of groomings; and (6) percent
of behaviors positively correlated with sexual activity, which was calcu-
lated by expressing such behaviors (i.e., number of mounts plus number
of groomings) as a percent of the total of scored behaviors (number
of mounts plus number of groomings plus number of rearings plus
number of genital sniffings).

Analysis of a2A-adrenoceptor mRNA. Total cellular mRNA (2 mm)
from the brainstem was isolated by a single step acid guanidinium-
phenol-chloroform extraction method (Chomczynski and Sacchi, 1987).
Two micrograms of total mRNA were used as template for the first-
strand cDNA synthesis in 20 ml reaction volume containing 67 mM
Tris-HCl, pH 8.8, 17 mM KCl, 1 mM MnCl2, and 1 mM each of dNTP, 100
ng of oligo-dT primer, 2.5% glycerol, and 5 U of TET-z DNA polymer-
ase, which has reverse transcriptase activity in abundance of Mn 21.
Reaction temperatures were 25°C for 10 min for annealing of primer, and
42°C for 1 hr for extension of primers. After that, 5 ml of reaction mixture
was increased to 50 ml with 45 ml of PCR mix (67 mM Tris-HCl, pH 8.0,
2.5 mM MnCl2, 0.01 M 2-mercaptoethanol, 0.01% Tween 20, 0.2 mM of
forward and reverse for a2A-adrenoceptor or b-actin PCR primers, and
2.5 U of Tag polymerase). Oligonucleotide primers were designed from
sequences of cytoplasmic b-actin and a2A-adrenoceptor, which are pre-
sented in the GenBank database. Oligonucleotides for a2A-adrenoceptor
forward primer sequence were 59-tgcgagatcaacgaccagaag-39 and reverse-
59-cacgaacgtgaagcgcttctc-39. The expected size of the amplified fragment
was 564 bp. For b-actin, primers were 59-tccctcatgccatcctgcgt-39 and
59-ggaacctctcattgccgata-39 to produce a 255 bp fragment. Amplifications
were performed in a programmable thermal cycler with an initial tem-
plate denaturation at 95°C for 3 min, annealing at 52°C for 1.5 min, and
extension of primers for 2 min at 70°C. This first cycle was followed by 40
amplification cycles of denaturation at 95°C for 0.8 min, annealing at
52°C for 0.8 min, and extension at 70°C for 1 min. The final cycle lasted
10 min at 70°C. In all experiments, the presence of possible contaminants
was checked by control reaction in which amplification was performed on
samples in which reverse transcriptase was omitted from the reverse
transcription reaction mixture. The amplification products were sepa-
rated on ethidium bromide-stained 1.5% agarose gel. Gene expression
level of a2A-adrenoceptors was quantified relatively to b-actin by scan-
ning densitometer (Biodoc II video documentation system; Biometra
GmbH, Gottingen, Germany).

Analysis of a2- and b-adrenoceptor binding sites. Brain tissues were

homogenized in 20 vol of ice-cold 50 mM Tris-HCl buffer, pH 7.7, and
centrifuged at 20,000 3 g for 15 min. The pellets were rehomogenized in
another portion of the buffer and then centrifuged again. The final
pellets were resuspended in 140 vol of the same buffer. 3H-Clonidine (3.2
nM; 23.2 Ci /mmol), imidazoline with a2-adrenoceptor agonist specificity,
or 1.6 nM 3H-dihydroalprenolol ( 3H-DHA) (75 Ci/mmol), the
b-adrenoceptor antagonist, were added to 0.8 ml of membrane suspen-
sions, and the samples in final volumes of 1 ml were incubated: for
3H-clonidine binding, 30 min at 25°C in the absence (total binding) or
presence (nonspecific binding) of 100 mM noradrenaline (Koch-Light,
Haverhill, UK); for 3H-DHA binding, 20 min at 23°C with or without 10
mM propranolol (Sigma, Poole, UK). The reactions were terminated by
rapid filtration under a vacuum through glass fiber filters (GF/B; What-
man, Maidstone, UK). Filters were immediately washed three times with
5 ml of ice-cold buffer, and radioactivity was measured in a Delta-300
liquid scintillation counter. Specific binding was determined by subtract-
ing nonspecific binding from total binding and expressed as femtomoles
of radioligand bound per milligram of protein (Shishkina and Nau-
menko, 1995). Determination of protein was performed by the method of
Lowry et al. (1951).

Neurochemical assays. The concentrations of noradrenaline and dopa-
mine were determined fluorimetrically (Jacobowitz and Richardson,
1978).

Statistics. Data were analyzed by using two-way ANOVA for effect of
castration and treatment. One-way ANOVA was used for treatment
effect within each sham-operated or castrated group. Significant differ-
ences were identified by Tukey’s post hoc t test.

RESULTS

Elevated plus maze
Castration of male rats significantly elevated the numbers of
open-arm entries compared with that in sham-operated animals
(F(1,30) 5 18.150; p , 0.001) (Fig. 1). Treatment of the rats with
antisense to a2A-adrenoceptors increased the numbers of open-arm
entries compared with random and saline controls (F(2,30) 5 12.008;
p , 0.001). The effect of treatment was significant for both sham-
operated (F(2,15) 5 8.903; p , 0.01) and castrated (F(2,15) 5 5.572;
p , 0.05) rats.

There were no significant differences among groups in total
number of arm entries (castration, F(1,30) 5 2.148, NS; treatment,
F(2,30) 5 0.393, NS) (Fig. 1).

Numbers of rearings (Fig. 1) were significantly elevated with
castration (F(1,30) 5 4.489; p , 0.05). Antisense treatment had no
effect on the numbers of rearings in these tests (F(2,30) 5 1.608,
NS).

Figure 1. Numbers of entries in the open
arms of the plus maze (A), total arm entries
(B), and rearings (C) made by sham-
operated (SHAM ) and castrated (CASTR)
males after injections of antisense oligode-
oxynucleotide to the a2A-adrenoceptors, oli-
godeoxynucleotide of a random sequence, or
saline into the region of the locus ceruleus.
*p , 0.05 versus saline and random.
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Male sexual behavior tests
Castration of male rats produced a suppression of copulatory
behavior as evidenced by drastic increases in mount latencies
(F(1,30) 5 19.736; p , 0.001) and decreases in numbers of mounts
(F(1,30) 5 21.357; p , 0.001) (Fig. 2). Antisense treatment did not
affect the mount latencies (F(2,30) 5 0.890, NS) or numbers of
mounts (F(2,30) 5 0.154, NS). Although antisense-treated cas-
trated males had shorter mount latencies and greater numbers of
mounts than did the control castrated males, none of the differ-
ences reached statistical significance.

Castration of animals significantly increase the number of rearings
(F(1,30) 5 10.968; p , 0.01) (Fig. 2) and genital sniffings (F(1,30) 5
7.134; p , 0.001) (data not shown) in sexual behavior tests. Admin-
istration of antisense significantly reduced both rearing (F(2,30) 5 10.
416; p , 0.001) and sniffing (F(2,30) 5 3.43; p , 0.05) numbers.
Numbers of groomings that were significantly reduced after castra-
tion (F(1,30) 5 19.833; p , 0.001) were not influenced by antisense
treatment (F(2,30) 5 0.062, NS) (data not shown).

The percent of the behaviors positively correlated with sexual
activity (number of mounts plus number of groomings) were

higher in sham-operated animals than in castrated males (F(1,30)

5 28.100; p , 0.001) (Fig. 2). There were marginal elevations in
the percentages of these behaviors after antisense treatment
(F(2,30) 5 3.208; p , 0.06). The elevation reached significance in
castrated rats (F(2,15) 5 3.770; p , 0.05).

Expression of a2A-adrenoceptors in the brainstem
The levels of a2A-adrenoceptor mRNA in the brainstem (Fig. 3)
were increased by castration (F(1,12) 5 8.001; p , 0.05) and
decreased by administration of antisense into the region of locus
ceruleus (F(2,12) 5 17.301; p , 0.001).

The densities of brainstem a2-adrenoceptors (Fig. 3), assessed by
3H-clonidine binding, were not changed in castrated males (F(1,30) 5
0.036, NS). Marginally significant decreases in 3H-clonidine binding
were found in this brain region after antisense treatment (F(2,30) 5
3.075; p , 0.07).

Figure 4. Binding of 3H-clonidine in the frontal cortex (A) and hip-
pocampus (B) of sham-operated (SHAM ) and castrated (CASTR) males
after injections of antisense oligodeoxynucleotide to the a2A-
adrenoceptors, oligodeoxynucleotide of a random sequence, or saline into
the region of the locus ceruleus. *p , 0.05 versus saline and random.

Figure 2. Mount latencies (A), numbers of mounts (B), rearings (C),
and percent of behaviors positively correlated with male sexual activity
(number of mounts plus number of groomings) (D) shown by sham-
operated (SHAM ) and castrated (CASTR) males after injections of an-
tisense oligodeoxynucleotide to the a2A-adrenoceptors, oligodeoxynucle-
otide of a random sequence, or saline into the region of the locus ceruleus.
*p , 0.05 versus saline and random.

Figure 3. Levels of a2A-adrenoceptor mRNA (A) and 3H-clonidine
binding (B) in the brainstem of sham-operated (SHAM ) and castrated
(CASTR) males after injections of antisense oligodeoxynucleotide to the
a2A-adrenoceptors, oligodeoxynucleotide of a random sequence, or sa-
line into the region of the locus ceruleus. *p , 0.01 versus saline and
random.
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3H-clonidine binding in the frontal cortex
and hippocampus
The densities of 3H-clonidine binding sites in the frontal cortex
were significantly increased after castration (F(1,30) 5 5.471; p ,
0.05) (Fig. 4). Administration of antisense into the region of the
locus ceruleus did not affect the densities of binding sites in the
frontal cortex (F(2,30) 5 0.760, NS).

In the hippocampus (Fig. 4), castration did not modify specific
3H-clonidine binding (F(1,30) 5 0.042, NS). Treatment with anti-
sense induced a significant reduction in the binding site densities
in this brain region (F(2,30) 5 6.575; p , 0.01).

Concentrations of noradrenaline and dopamine, and
3H-DHA binding in the frontal cortex
No significant changes were found in the concentrations of nor-
adrenaline in the frontal cortex of rats after castration (F(1,30) 5
1.519, NS). Antisense treatment caused a significant decrease in
cortical noradrenaline concentrations (F(2,30) 5 5.679; p , 0.01)
(Fig. 5).

There was no effect of castration (F(1,30) 5 0.018, NS) or
antisense treatment (F(2,30) 5 0.028, NS) on the concentrations of
dopamine in the frontal cortex (data not shown).

A marginally significant elevation in the binding of 3H-DHA to
cortical b-adrenoceptors (Fig. 5) was seen for the castrated ani-
mals (F(1,30) 5 3.293; p , 0.08). Antisense treatment led to a
marginally significant reduction in 3H-DHA binding in the fron-
tal cortex (F(2,30) 5 3.225; p , 0.06).

DISCUSSION
The present results showed that administration of antisense to
a2A-adrenoceptors into the region of locus ceruleus decreased
the level of a2A-adrenoceptor mRNA and the number of a2-
adrenoceptors in the brainstem. However, the reduction of the
receptor density was only marginal, whereas that of mRNA level
was highly significant. One possible reason for this difference is
the ability of 3H-clonidine to label nonadrenoceptor imidazoline
binding sites, in addition to a2-adrenoceptors (Ernsberger et al.,
1987). A similar 20–30% decrement in binding site densities in
brain regions close to the side of the intracerebroventricular

infusion of antisense to a2D-adrenoceptors has been reported by
Robinson et al. (1999) with the other non-subtype selective ra-
dioligand 3H-RX821002.

Treatment with antisense caused reduction in expression of
brainstem a2-adrenoceptors in both sham-operated and castrated
rats. However, castration itself affected the receptor expression in
brain regions. The levels of a2-adrenoceptor mRNA in the brain-
stem and the densities of a2-adrenoceptors in the frontal cortex
were increased in castrated animals 4 weeks after the operation
compared with sham-operated males. This is consistent with the
previously published report that demonstrated increases in 3H-
clonidine binding in the cortex 2 and 3 weeks after castration
(Shishkina et al., 1997). Although the castrated group started out
with a higher level of a2A-adrenoceptor mRNA, antisense treat-
ment lowered it to the same level as the sham-operated antisense-
treated animals. Effects of antisense on behavioral assessments in
sexual behavioral tests were also more pronounced in castrated rats.

Male sexual behavior depends on testicular hormones
(Damassa et al., 1977; Clark et al., 1988; Shishkina et al., 1993).
Results from the present and previous studies indicate that a2-
adrenoceptors appear to be sensitive to their regulatory influ-
ences (Shishkina and Naumenko, 1995; Shishkina et al., 1997).
These observations suggest that the stimulatory effects of testos-
terone on sexual behavior may be attributable to alterations in
brain a2-adrenoceptor density. Moreover, ability of the a2-
adrenoceptor antagonist yohimbine to facilitate sexual activity in
long-term castrated male rats indicate that the a2-adrenergic
regulation of sexual behavior is downstream from the effect of
testosterone (Clark et al., 1985b).

The locus ceruleus noradrenergic cell group is involved in the
formation of the arousal system (Marrocco et al., 1994). However,
a2A-adrenoceptors of the locus ceruleus are not important in the
control of sexual arousal. Reduction of the a2A-adrenoceptor
expression induced by antisense treatment was not accompanied
by changes in major characteristics of male sexual activity, such as
mount latency and number of mounts. Thus, it seems likely that
stimulatory effects of systemic injection of a2-adrenoceptor an-
tagonists on male sexual behavior (Clark et al., 1984, 1985a,b;
Smith et al., 1987; Peters et al., 1988; Sala et al., 1990; Koskinen
et al., 1991; Benelli et al., 1993; Tallentire et al., 1996; Spedding
et al., 1998) occur via other brain regions. For example, Clark
(1991) has reported that administration of yohimbine into the
medial preoptic area attenuated the inhibitory effect of systemi-
cally administered clonidine on sexual activity. At the same time,
because in sexual behavior tests genital sniffing in castrated males
and rearing in rats of both sham-operated and castrated groups
were declined after antisense treatment, percent of behaviors
positively correlated with sexual activity (number of mounts plus
number of groomings) was increased in these animals. It is
important to note that the inhibitory effect of antisense on rearing
is specific for the sexual behavior test because, in the other
behavioral test, the plus maze, number of rearings did not differ
between control and antisense-treated rats. Together, these find-
ings suggest that antisense treatment resulted in a facilitatory
effect on male’s attention to female but, in general, did not affect
copulatory behavior in males.

Antisense administration also modified the function of the
noradrenergic system in the target brain regions of the locus
ceruleus, such as the frontal cortex and hippocampus. Thus, a
significant fall in a2-adrenoceptor densities in the hippocampus
was observed after the treatment. This is consistent with the
finding that the majority of hippocampal a2A-adrenoceptors ap-

Figure 5. Cortical noradrenaline (A) and 3H-DHA binding (B) in sham-
operated (SHAM ) and castrated (CASTR) males after injections of an-
tisense oligodeoxynucleotide to the a2A-adrenoceptors, oligodeoxynucle-
otide of a random sequence, or saline into the region of the locus ceruleus.
*p , 0.05 versus random.
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pear to be associated with fine axons and presynaptically located
(Milner et al., 1998). In contrast to the hippocampus, we did not
observe any effect of antisense on the a2-adrenoceptor densities
in the frontal cortex. The presence of relatively large number of
a2-adrenoceptors located postsynaptically and on noncat-
echolaminergic terminals (Heal et al., 1993; Aoki et al., 1994;
Venkatesan et al., 1996) could mask the possible effect of anti-
sense on cortical receptors, which are imported into this region
from the brainstem. In the frontal cortex, concentrations of nor-
adrenaline were decreased in antisense-treated animals. This
effect can be explained by an enhancement in neuronal firing and
release of neurotransmitter. Such a possibility is supported by the
finding that infusion of preferential a2A-adrenoceptor antagonist
into the locus ceruleus enhanced release of noradrenaline in the
cortex (Mateo and Meana, 1999). Because long-term exposure to
agonist can change the expression of different adrenoceptors, the
tendency for the decrease in cortical b-adrenoceptor density after
antisense treatment may reflect downregulation of this receptor
population by continued noradrenaline stimulation (Hosoda et
al., 1994, 1995).

Of the brain regions that have been investigated, noradrenergic
neurotransmission or a2A-autoreceptors in the frontal cortex
may be involved in regulating behaviors in sexual tests by altering
the male’s reactivity to female stimuli. Thus, adrenergic pathways
innervating the cortex play a role in cognito-attentional processes
(Marrocco et al., 1994), and it has been shown that male rats with
lesions of the cerebral cortex near the midline in the frontal
region had very long mount latencies (Agmo and Villalpando,
1995). The involvement of cortical a2-adrenoceptors in sexual
behavior is also supported by changes in their expression after
castration and copulation (Rago et al., 1992).

The results obtained with the plus maze showed anxiolytic-like
effects of long-term castration and antisense administration. Ef-
fect of castration may be attributable to the decreased level of
testosterone. Thus, it was shown that adult male rats made a lower
percentage of entries in the open arms than females. Besides,
newborn castration led to an adult male behavioral pattern that
resembles that of the female (Lucion et al., 1996). A hypothesis to
explain the anxiolytic effect of antisense may be an increase of
noradrenergic neurons firing and elevation of synaptic noradrena-
line release. This hypothesis is supported by studies showing a
decrease in anxiety-related behavior after direct stimulation of the
locus ceruleus (Weiss et al., 1994). This is also consistent with the
finding that noradrenergic neuronal integrity is required for the
anxiolytic-like effects of chronic antidepressant treatment (Fontana
et al., 1999). However, we have no comparable data pointing to the
a2A-adrenoceptor mechanism whereby novelty leads to anxiety.
Pharmacological results reported with a2-adrenoceptor antago-
nists are quite inconsistent. They span the full range of effects from
anxiogenesis (Handley and Mithani, 1984) to anxiolysis (La Marca
and Dunn, 1994; Cole et al., 1995). This is discussed in relation to
the well known action of the used antagonists on monoaminergic
receptors other than a2-adrenoceptors. Nevertheless, our results
are consistent with the view that agents with selective antagonism
at the a2-adrenoceptor may be anxiolytic, whereas agents with less
specificity at this adrenoceptors are not anxiolytic (La Marca and
Dunn, 1994; Cole et al., 1995). The divergence in the antagonist
effects may be also attributable to the multiplicity of a2-
adrenoceptor subtypes and the lack of subtype-specific ligands.
The present study provides evidence that specific reduction of the
a2A-adrenoceptors in the brainstem exerts anxiolytic-like effects in
sham-operated and castrated male rats.

Together, the results of the present study could be also inter-
preted as that administration of antisense against a2A-
adrenoceptors into the region of the locus ceruleus caused
anxiolytic-like effect, resulting in an increase in male’s attention
to the female in the sexual behavior test. This interpretation is
supported by the finding that the anxiogenic agent RS-30199 has
been shown to fully inhibit the facilitation of male sexual behav-
ior in rats caused by the a2-adrenoceptor antagonist delequamine
(Spedding et al., 1998). Moreover, Rowland et al. (1997) found no
effect of yohimbine on most aspects of sexual response in sexually
functional men. Facilitation of sexual activity under yohimbine in
men with erectile problems has been suggested to relate with
yohimbic effects on psychological factors that modulate overall
sexual response rather than a more selective activation of erectile
response.

In conclusion, we have shown that inhibition of a2A-
adrenoceptor expression in the region of the locus ceruleus has an
anxiolytic-like effect and facilitates male’s attention to female in
sexual behavior test.
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