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BACKGROUND AND PURPOSE

Oxytocin (OT) plays a major role in the control of male sexual responses. Notably, blockade of OT receptors has been
reported to inhibit ejaculation in animals. The study aimed to investigate the action of a highly selective, non-peptide OT
antagonist GSK557296 in a model of pharmacologically induced ejaculation in anaesthetized rats. The site of action was
assessed by investigating different delivery routes for this compound.

EXPERIMENTAL APPROACH

Urethane-anaesthetized Wistar rats were implanted with a cerebral ventricle cannula for i.c.v. injections or with a subdural
catheter for intrathecal (i.t.) GSK557296 injections. Occurrence of ejaculation was assessed following i.v. 7-hydroxy-2-
(di-N-propylamino)tetralin (7-OH-DPAT), a dopamine D3 receptor agonist. In addition, seminal vesicle pressures (SVP) and
bulbospongiosus muscle (BS) EMG were recorded as physiological markers of emission and expulsion phases of ejaculation
respectively.

KEY RESULTS

Highest i.v. GSK557296 dose reduced occurrence of ejaculation and increases in SVP but had no effect on BS-EMG. I.c.v.
GSK557296 dose dependently inhibited ejaculation, increases in SVP and BS contractions. At spinal thoracic level, GSK557296
dose dependently inhibited ejaculation and increases in SVP but BS-EMG was impaired only with the highest dose. When
delivered at lumbar level, GSK557296 dose dependently inhibited ejaculation, increases in SVP and BS contractions.

CONCLUSIONS AND IMPLICATIONS

In the 7-OH-DPAT-induced ejaculation model, GSK557296 acts peripherally and centrally to inhibit ejaculation with different
modalities. Blockade of brain OT receptors seems to be the most effective mechanism of action. Targeting central OT
receptors with highly selective antagonist seems a promising approach for the treatment of premature ejaculation.

Abbreviations

7-OH-DPAT, 7-hydroxy-2-(di-N-propylamino)tetralin; BS, bulbospongiosus muscle; DA, dopamine; MPOA, medial
preoptic area; OT, oxytocin; PVN, paraventricular nucleus of the hypothalamus; SGE, spinal generator of ejaculation;
SVP, seminal vesicle pressure
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Introduction

Ejaculation, the final stage of the sexual response in the
mammalian male, comprises two successive phases, emission
and expulsion, each involving different pelvi-perineal ana-
tomical structures (for review, Giuliano and Clément, 2005).
These two phases are commanded by autonomic (sympa-
thetic and parasympathetic) and somatic spinal centres,
which act synchronically. Synchronization is essential for
antegrade ejaculation to occur and is led by a group of lumbar
spinal neurons forming a spinal generator of ejaculation
(SGE; Truitt and Coolen, 2002; Borgdortf et al., 2008). The
SGE is under a strong influence of peripheral and brain inputs
that can be excitatory or inhibitory. Neurons belonging to a
brain circuitry specifically controlling ejaculation have been
identified in rodents (Coolen et al., 1998; Heeb and Yahr,
2001; Hamson and Watson, 2004), although their exact role
and nature are not fully delineated. A great body of evidence
indicates the fundamental role of serotonin and dopamine
(DA) in the control of the ejaculatory response as well as an
important contribution of several other neurotransmitters
including the neuropeptide oxytocin (OT; reviewed in
Giuliano and Clément, 2012).

A key role of central OT in the control of ejaculation has
been demonstrated in rodents. When infused into the cer-
ebral ventricle of a male rat free to copulate with a receptive
female, OT facilitates ejaculatory behaviour by shortening
ejaculation latency and post-ejaculatory refractory period
(Arletti efal., 1985). Conversely, a potent OT antagonist
impairs sexual performance by decreasing the intromission
frequency and abolishing ejaculation at doses failing to
modify any other behavioural parameters (Argiolas et al.,
1988). L.c.v. delivery of a peptidergic OT receptor antagonist
reversed ejaculation induced by the DA D3-preferring agonist
7-hydroxy-2-(di-N-propylamino)tetralin  (7-OH-DPAT) in
anaesthetized rat (Clément et al., 2008). Further supporting
the crucial role of brain OT is the observation that OT
neurons in hypothalamic nuclei are more intensely activated
as ejaculatory performance increase (Pattij et al., 2005). In
addition, exploration of the function of spinal OT receptors
in the ejaculatory process showed that intrathecal (i.t.)
administration of OT antagonist at lumbar (5th-6th seg-
ments; L5-L6) but not thoracic (12th-13th segments; T12-
T13) level impaired emission phase of ejaculation (Clément
et al., 2008).

The role of peripheral OT was also investigated. Ejacula-
tion was reported facilitated in copulating male rats following
systemic delivery of OT (Arletti et al., 1985; Stoneham et al.,
1985). This could be explained by the pro-contractile activity
of OT on smooth muscle cells of the seminal tract (Filippi
et al., 2003). In rats and humans, a peak of plasma level of OT
has been reported at the time of ejaculation (Stoneham et al.,
1985; Carmichael et al., 1987; Murphy et al., 1987). However,
the causative link between OT plasma level and ejaculation
could not be established with OT release in systemic circula-
tion, which may be a consequence of ejaculation. Moreover,
recent experiments in rats do not support a major role for
peripheral OT receptors in the occurrence of ejaculation in rat
(Clément et al., 2008) and rabbit where the OT effect appears
to be mediated by vasopressin 1A receptors (Gupta etal.,
2008).
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Figure 1
Skeletal formula of GSK557296.

Given the evidence that central, and more particularly
brain, OT plays a major role in ejaculation, it can be suggested
that targeting CNS OT receptors may be an effective pharma-
cological approach for treating ejaculatory disorders. We
notably suppose that blocking CNS OT receptors may repre-
sent a significant advance in the treatment of premature
ejaculation.

The aim of the study was to assess the effects of the selective
non-peptide OT antagonist GSK557296 (INN: Epelsiban;
Figure 1) on ejaculation induced by 7-OH-DPAT in anaesthe-
tized rat. A multi-centre randomized placebo-controlled phase
I clinical trial evaluating the efficacy, safety, and tolerability of
on demand GSK557296 in men with premature ejaculation
has recently been conducted (R. Shinghal, A. Barnes, K. M.
Mabhar, B. Stier, L. Giancaterino, L. D. Condreay, L. Black, S. W.
McCallum, submitted). Competitive binding experiments
using isolated recombinant human OT receptors and in vivo
functional assays in rat have demonstrated that GSK557296 is
a highly selective antagonist for the OT receptor versus Vla
(>50.000-fold), V1b (>63.000-fold) and V2 (>31.000-fold)
vasopressin receptors (Borthwick et al., 2012). In the present
study, physiological markers of emission [seminal vesicle
pressure (SVP)] and expulsion [bulbospongiosus muscle (BS)
EMG] were measured to assess the modalities of action of
GSKS557296. In addition, different routes of administration of
GSK557296 were investigated to determine its site(s) of action.

Our data show that GSK557296 acts peripherally and
centrally to inhibit ejaculation with different modalities in
our experimental model.

The results of this study have been presented at the World
Meeting on Sexual Medicine 2012 (26-30 August) in Chicago,
IL, USA.

Methods

Animals

All animal studies were ethically reviewed and carried out in
accordance with the European Directive 86/609/EEC and the
GSK Policy on the Care, Welfare and Treatment of Animals.
All studies involving animals are reported in accordance with
the ARRIVE guidelines for reporting experiments involving
animals (Kilkenny et al., 2010; McGrath etal., 2010). All
efforts were undertaken to minimize the number of animals



used and their suffering. All animals were housed under
standard laboratory conditions (22 * 1°C), on a 12 h light/
dark cycle, and with food and water available ad libitum. A
total of 91 sexually naive adult male Wistar rats (Charles
River, L’Arbresle, France) weighing 235-290 g were used in
the study.

Surgical preparation

Rats were anaesthetized with urethane (1.2 g-kg™). Their tem-
perature was maintained at 37°C using homeothermic
blanket. The carotid artery was catheterized with polyethylene
tubing filled with heparinized saline (50 IU-mL™) to record BP
via a pressure transducer (EM750, Elcomatic, Glasgow, UK).
For i.v. injection, the jugular vein was catheterized with a
polyethylene tube (0.5 mm) filled with NaCl 0.9% (w/v). SVP
was measured with a catheter, filled with mineral oil, inserted
in the seminal vesicle through the apex and connected to a
pressure transducer. The BS was exposed via a perineal inci-
sion. Electrical activity of BS (BS EMG) was recorded by passing
a Teflon-insulated stainless steel wire laterally throughout the
muscles with two 1-2 mm pieces (separated by 1-2 mm) of
insulation stripped off. Electrical signal from the BS muscles
was amplified (DP-301, Warner Instrument, Phymep, Paris,
France; gain, 10 000; low pass, 1 kHz; high pass, 10 Hz) before
being digitized. SVP and BS EMG were recorded over 20 min
after i.v. delivery of 7-OH-DPAT.

Intracerebroventricular cannula implantation
A cannula (26 gauge) was stereotactically placed into the
cerebral ventricle (coordinates according to Paxinos &
Watson Rat Brain Atlas: 0.5 mm posterior to bregma, 1 mm
lateral to midline and 4 mm below the skull) and secured on
the skull with zinc cement. The cannula was connected to a
Hamilton syringe placed in a micropump allowing delivery of
microvolume. At the end of the experimental session, meth-
ylene blue dye was injected through the cannula, and the
brains, removed and grossly dissected, were inspected for the
presence of blue dye in the ventricles.

Intrathecal catheter implantation

For i.t. catheter insertion, the rat’s head was placed in a
stereotaxic frame, and was rotated nose downwards. The
catheter was a polyethylene tubing PE10 stretched to 150% of
its original length in hot water, and cut to the required length
so that its distal opening reached the targeted levels of the
spinal cord (12th-13th thoracic; T12-T13 or 5th-6th lumbar;
L5-L6 segments). The skin and neck muscles were incised and
reclined. The atlanto-occipital membrane was opened and
the catheter, filled with NaCl 0.9% (w/v), was carefully
advanced in the caudal direction. The rostral free end of the
catheter was secured with ligatures that closed the neck
muscles and skin layers. The exact location of the caudal tip
of the catheter was checked at the end of each experiment
after sacrifice of the animal with an overdose of urethane and
exposure of the spinal cord. Only rats with a catheter tip
located at the level of T12-T13 or L5-L6 spinal segments were
considered for the results.

Experimental design
Two doses of GSK557296 (3 and 12 mg-kg™") were tested i.v. in
separate groups. After a 5-min baseline period was obtained,
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i.v. delivery of GSK557296 followed; 10 min later, by i.v.
7-OH-DPAT was performed. Control rats were treated with
vehicle i.v and then 10 min later by i.v. 7-OH-DPAT.

Two doses of GSK557296 (3.5 and 35 ug per rat) were
tested i.c.v. in separate groups. After a S min baseline
period was obtained, i.c.v. delivery of GSK557296 followed;
10 min later, by i.v. 7-OH-DPAT was performed. Control rats
were treated with vehicle i.c.v and then 10 min later by i.v.
7-OH-DPAT.

Two doses of GSK557296 (3.5 and 35 ug per rat) were
tested i.t. either at T12-T13 or L5-L6 segments in separate
groups. After a 5 min baseline period was obtained, i.t. deliv-
ery of GSK557296 followed; 10 min later, by i.v. 7-OH-DPAT
was performed. Control rats were treated with vehicle i.t.
(T12-T13 or L5-L6 segments) and then 10 min later by i.v.
7-OH-DPAT.

Data analysis and statistics
Ejaculation, increases in SVP and BS rhythmic contractions
were counted during the recording period. The latencies of
the first ejaculation, as well as first SVP and BS responses, were
also determined. Duration of clusters and frequency of bursts
of BS contractions within a cluster as well as duration and
amplitude of increases in SVP were calculated among the rats
that displayed such responses and averaged for each experi-
mental group. For each quantitative parameter of SVP and BS
responses, individual means were obtained by including
responses associated or not with ejaculation indifferently.
Results obtained from the different experimental groups
were statistically compared using one-way aAnova (i.v., i.c.v.
and i.t. studies) or f-test when only two groups were to be
compared (i.c.v and i.t. studies). One-way ANovA was followed
by Student-Newman-Keuls’ test (SNK test).

Drugs

R(+)-7-hydroxy-(dipropylamino)tetralin (7-OH-DPAT; Sigma-
Aldrich, Saint Quentin Fallavier, France) was dissolved each
experimental day in NaCl 0.9% (w/v) at a concentration of
1 mg-mL™"' and injected i.v. in a volume of 1 mL-kg™" over
2 min. GSKS557296 (GlaxoSmithKline, Stevenage, UK) was
dissolved each experimental day in 50 mM acetate buffer
pH~4 at the following concentrations: (i) 1 and 4 mg-mL™" for
i.v. study and (ii) 0.35 and 3.5 mg-mL™" for i.c.v and i.t.
studies. GSK557296 was injected i.v. in a volume of 3 mL-kg™
over a 5 min period. GSK557296 was injected i.c.v and i.t. in
a volume of 10 pL over a 5 min period.

Results

Whatever the route of administration used, GSK557296 had
no effect per se on BP, SVP and BS EMG as observed during
the 10 min interval before 7-OH-DPAT injection. In control
rats treated with vehicle i.v., i.c.v. or i.t.,, 7-OH-DPAT i.v. was
rapidly followed by temporally coordinated increases in SVP
and BS activity with, in some cases, concomitant expulsion of
sperm (see example of recordings on Figure 2).

Effects of GSK557296 i.v.

In the control group, ejaculation was observed in 6 out of 9
rats. This ratio was 7/10 and 3/9 in GSK557296 3 and
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Figure 2

Samples of recording obtained in anaesthetized rats treated with vehicle i.v. (A), GSK557296 i.v. 12 mg-kg™' (B), GSK557296 i.c.v. 35 ug (C),
GSK557296 i.t. T12-T13 35 ug (D) prior to i.v. injection of the preferential DA D3 receptor agonist 7-OH-DPAT. Changes in SVP and activity on

BS EMG are monitored throughout the experiment.

12 mg-kg™' treatment groups respectively. The mean number
of ejaculation was comparable between vehicle and 3 mg-kg™
groups, whereas it was reduced by half in the group treated
with GSK557296 12 mg-kg™!, although this did not reach
statistical level of significance (one-way aNova, F(2,28) = 1.4,
P =0.27; Table 1). No noticeable effect of the treatment was
observed on the latency of the first ejaculation (Table 1).
There was a dose-dependent decrease in the mean number of
SVP responses following 7-OH-DPAT in i.v. GSK557296-
treated rats (one-way ANOVA, F(2,26) = 4.8, P=0.017; Table 1).
Post hoc test yielded a significant difference between vehicle
and GSK557296 12 mg-kg' groups (SNK test, P < 0.05).
Neither latency of the first SVP response nor mean duration
of SVP peaks were modified in treated animals as compared to
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control group (Table 1). The mean amplitude of SVP peaks
following 7-OH-DPAT was three times lower in i.v. 12 mg-kg™
GSK557296-treated rats in comparison with vehicle,
although this was not statistically different (one-way ANova,
F(2,20) = 2.0, P = 0.166; Table 1). The mean number of BS
responses following 7-OH-DPAT was not modified in rats
treated with GSK557296 i.v. (Table 1). Treatment had no
effect on the other parameters of BS response (Table 1).

Effects of GSK557296 i.c.v.

Ejaculation was observed in 2 out of 8 rats treated with
vehicle i.c.v. In animals treated with GSK557296 3.5 pugi.c.v,,
ejaculation occurred in 1 out of 9 rats. None of the rat treated
with GSK557296 35 pgi.c.v. displayed ejaculation (Table 2). A
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Table 1
Effects of GSK557296 i.v. on ejaculation, and SVP and BS responses induced by 7-OH-DPAT

GSK557296 i.v. (mg-kg™)

Vehicle 12
Ejaculation
Number 0.8 = 0.2 (9) 0.9 = 0.2 (10) 0.4 = 0.2 (9)
Latency first ejaculation(s) 188 + 31 (6) 194 + 40 (7) 211 =19 (3)
SVP responses
Number 4.9 = 0.9 (8) 3.3 £0.7(10) 1.3 = 0.8 (9)
Latency first response (s) 101 = 23 (8) 128 + 42 (8) 86 = 10 (5)
Mean duration (s) 133 +=1.1(8) 13.4 = 0.6 (8) 15.0 = 2.2 (5)
Mean amplitude (mmHg) 4.6 = 1.1 (8) 5.5+ 1.6 (8) 1.4 = 1.0 (5)
BS responses
Number 4.8 = 0.6 (9) 3.4 £ 0.6 (10) 4.0 = 0.8 (9)
Latency first response (s) 119 = 27 (9) 128 = 37 (9) 105 £ 19 (8)
Mean duration (s) 13.2 0.9 (9) 13.9 = 0.7 (9) 14.8 = 0.9 (8)
Mean frequency (s™) 0.95 = 0.07 (9) 0.98 = 0.13 (9) 1.00 £ 0.05 (8)

The oxytocin antagonist (GSK557296) was injected i.v. 10 min prior to 7-OH-DPAT (i.v., 1 mg-kg™"). Ejaculation, seminal vesicle pres-
sure (SVP) and bulbospongiosus muscle (BS) EMG were recorded and quantified over 20 min following 7-OH-DPAT delivery. The values are
the means = SEM of (n) rats. Statistics: one-way anova + Student-Newman-Keuls’ post hoc test for comparisons. Bold figures indicate
significant difference as compared to vehicle.

Table 2
Effects of GSK557296 i.c.v. on ejaculation, and SVP and BS responses induced by 7-OH-DPAT

GSK557296 i.c.v. (ug per rat)

Vehicle 0 35
Ejaculation
Number 0.3 £0.2(8) 0.1 £ 0.1 (9) 0=*=0(7)
Latency first ejaculation (s) 218-233 (2) 394 (1) -
SVP responses
Number 3.1 1.1 (8) 1.6 = 0.7 (9) 0.1 £ 0.1 (7)
Latency first response (s) 151 = 50 (5) 116 = 13 (4) 96 (1)
Mean duration (s) 15.8 £ 1.4 (5) 14.7 £ 1.1 (4) 13 (1)
Mean amplitude (mmHg) 2.2 £0.5(5) 2.5+1.6(4) 0.5 (1)
BS responses
Number 3.1 1.1 (8) 1.4 0.6 (9) 0.1 £ 0.1 (7)
Latency first response (s) 155 = 50 (5) 117 £ 13 (4) 97 (1)
Mean duration (s) 13.4 £ 1.3 (5) 16.5 = 1.3 (4) 12.3 (1)
Mean frequency (s™) 1.10 = 0.17 (5) 0.98 = 0.06 (4) 1.30 (1)

The oxytocin antagonist (GSK557296) was injected i.c.v. 10 min prior to 7-OH-DPAT (i.v., 1 mg-kg™). Ejaculation, seminal vesicle pressure
(SVP) and bulbospongiosus muscle (BS) EMG were recorded and quantified over 20 min following 7-OH-DPAT delivery. The values are the
means * SEM of (n) rats. Statistics: one-way anova + Student-Newman-Keuls’ post hoc test for comparisons. Bold figures indicate significant
difference as compared to vehicle.

dose-dependent decrease in the mean number of 7-OH-DPAT- riori comparisons yielded a significant difference between
induced SVP responses was found in treated animals with vehicle and GSK557296 35 g i.c.v.-treated rats (SNK test, P <
GSK557296 i.c.v. when compared to controls (one-way 0.05). Regarding parameters of SVP responses, t-test was used
ANOVA, F(2,23) = 3.5, P = 0.049; Table 2). Inter-group a poste- to compare vehicle and GSK557296 3.5 ug groups since only
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Table 3

Effects of GSK557296 i.t. T12-T13 levels on ejaculation, and SVP and BS responses induced by 7-OH-DPAT

GSK557296 i.t. T12-T13 (ug per rat)

35

Vehicle

Ejaculation

Number 0.3*=0.2(7)

Latency first ejaculation (s) 178-205 (2)
SVP responses

Number 2.3 *+1.0(7)

Latency first response (s) 99 =12 (4)

Mean duration (s) 129 + 1.4 (4)

Mean amplitude (mmHg) 3.4 +1.3(@4)
BS responses

Number 1.9 £0.7 (7)

Latency first response (s) 101 =13 (4)

Mean duration (s) 16.2 = 0.6 (4)

Mean frequency (s™) 0.94 = 0.03 (4)

0+ 0(5) 0x0(7)

1.6 + 1.0 (5) 0=0(7)
82-112 (2) -

12.9-16.5 (2) -
0.7-1.0 (2) -

1.8+ 1.0 (5) 0=0(7)
126 + 29 (3) -
15.1 = 2.4 (3) -
0.88 + 0.06 (3) -

The oxytocin antagonist (GSK557296) was injected i.t. at level of T12-T13 spinal segments 10 min prior to 7-OH-DPAT (i.v., 1 mg-kg™).
Ejaculation, seminal vesicle pressure (SVP) and bulbospongiosus muscle (BS) EMG were recorded and quantified over 20 min following

7-OH-DPAT delivery. The values are the means = SEM of (n) rats.

one rat in the 35 ug group displayed SVP responses. No sig-
nificant changes for SVP parameters were noticed in animals
treated with GSK557296 3.5 ug i.c.v. as compared to controls
(Table 2). I.c.v. GSK557296 exerted a dose-dependent inhibi-
tory effect on the occurrence of BS responses elicited by
7-OH-DPAT (one-way ANovVA, F(2,23) = 3.7, P=0.043; Table 2).
Statistical comparisons for BS response parameters using t-test
did not yield a significant difference between GSK557296
3.5 ug and vehicle groups (Table 2).

Effects of GSK557296 i.t.

In vehicle i.t.-treated animals, ejaculation was noted in 2 out
of 7, and 2 out of 8 rats in i.t. injected at T12-T13 and L5-L6
segments respectively.

Treatment delivery at the T12-T13 segment. Ejaculation was
abolished in rats treated with GSK557296 35 ug or 3.5 ug
(Table 3). Occurrence of SVP responses induced by 7-OH-
DPAT was also suppressed in GSK557296 35 ug rats. One-way
ANOVA analysis was not applicable to the entire set of data
then t-test was used to compare T12-T13 GSK557296 3.5 ug
and vehicle groups and did not yield any inter-group differ-
ence (Table 3). Delivered at the T12-T13 segment GSK557296
35 pg, i.t. abolished BS responses, whereas at 3.5 ug dose, the
mean number of BS responses was unchanged (Table 3).

Treatment delivery at the L5-L6 segment. GSK557296, what-
ever the dose, abolished ejaculation (Table 4). A dose-
dependent decrease in the mean number of SVP responses
was observed in GSK557296-treated rats (one-way ANOVA,
F(2,19) = 3.7, P = 0.046; Table 4). A posteriori SNK test yielded
a significantly diminished mean number of SVP responses in
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GSK557296 35 pg-treated group as compared to control (P <
0.05). A dose-dependent decrease in the mean number of
BS responses was found in rats treated with GSK557296,
although one-way aNova test yielded a P-value > 0.05 (F(2,19)
= 3.4, P = 0.057; Table 4). Nevertheless, post hoc SNK test
yielded a significant difference between L5-L6 GSK557296
35 ug and vehicle groups (P < 0.05).

Because of the low number of values (Tables 3 and 4),
statistical comparison of the quantitative parameters of SVP
and BS responses could not be performed in i.t.-treated
animals.

Discussion and conclusions

The present study investigating the effects of the selective
OT receptor antagonist GSK557296 injected via different
routes in a model of pharmacologically induced ejaculation
suggests a multi-level inhibitory action of the compound on
ejaculation.

Decrease in 7-OH-DPAT-induced SVP responses with no
change in BS responses in rats treated with the highest i.v.
dose of GSK557296 (Table 1) leads to postulate a specific
action for this compound on seminal vesicle contractions.
Modulation of contractile activity of epididymis by OT has
been evidenced in vitro and in vivo (Filippi et al., 2002; 2003).
In addition, OT receptors have been found throughout the
seminal tract, including seminal vesicle, in various species
thereby supporting a peripheral role for OT on smooth
muscle tone (Maggi et al., 1987; Filippi et al., 2003). Further
investigation indicates an important role for peripheral OT in
steroidogenesis (Frayne and Nicholson, 1998). However,



Table 4
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Effects of GSK557296 i.t. L5-L6 levels on ejaculation, and SVP and BS responses induced by 7-OH-DPAT

GSK557296 i.t. L5-L6 (ug per rat)

Vehicle

Ejaculation

Number 0.3 = 0.2 (8)

Latency first ejaculation (s) 191-247 (2)
SVP responses

Number 2.8 = 0.7 (8)

Latency first response (s) 179 = 98 (6)

Mean duration (s) 13.1 = 0.8 (4)

Mean amplitude (mmHg) 5.0 = 1.7 (6)
BS responses

Number 2.6 £0.7 (8)

Latency first response (s) 193 = 100 (6)

Mean duration (s) 14.6 = 1.2 (6)

Mean frequency (s™) 1.07 = 0.07 (6)

35
0+ 0(5) 0+0(7)
1.2 = 0.8 (5) 0.4 + 0.4 (7)

88-362 (2) 94 (1)
10.6-11.5 (2) 10.2 (1)
1.6-2.4 (2) 6.3 (1)
1.2 £0.7 (5) 0.4 + 0.4 (7)
294 + 141 (3) 88 (1)
15.2 = 2.4 (3) 13.8 (1)
1.02 = 0.06 (3) 1.06 (1)

The oxytocin antagonist (GSK557296) was injected i.t. at level of L5-L6 spinal segments 10 min prior to 7-OH-DPAT (i.v., 1 mg-kg™).
Ejaculation, seminal vesicle pressure (SVP) and bulbospongiosus muscle (BS) EMG were recorded and quantified over 20 min following
7-OH-DPAT delivery. The values are the means = SEM of (n) rats. Statistics: one-way anova + Student-Newman-Keuls’ post hoc test for
comparisons. Bold figures indicate significant difference as compared to vehicle.

peripheral action of OT in the seminal tract has recently been
reported to be mediated by arginine vasopressin receptors
(Gupta et al., 2008). At last, in an experimental model similar
to the present one, i.v. injection of a peptide OT receptor
antagonist had no action on SVP (Clément et al., 2008). The
reasons for such a discrepancy between previous and present
results are unclear. Differences in the effects of OT receptor
antagonists may reside in distinct pharmacodynamic proper-
ties including pharmacological profile and intratissular diffu-
sion. The inhibitory action of i.v. GSK557296 on 7-OH-DPAT-
induced ejaculation resulted in a trend for reduced number of
ejaculation but without marked lengthening of ejaculation
latency. Whether or not such a specific effect of iwv.
GSK557296 in an experimental context could translate in
delayed ejaculation in a natural context remains to be
addressed.

Regarding CNS delivery experiments, we first noticed that
the occurrence of ejaculation and SVP and BS responses was
reduced in rats delivered with vehicle via i.c.v. cannula or i.t.
catheter as compared to i.v. catheter. A likely factor explain-
ing this observation is the solution (acetate buffer, pH~4)
used for dissolving GSK557296. We suggest that direct CNS
delivery of 10 pL vehicle acidic solution resulted in decrease
in cerebrospinal fluid pH, which has interfered with centrally
driven 7-OH-DPAT-induced ejaculation. We however con-
sider that it does not alter the interpretation of the results
and the conclusions of the study. Action of i.v. delivery of
GSK557296 on 7-OH-DPAT-induced ejaculation is to be dis-
tinguished from that elicited by central delivery (i.t. or i.c.v.)
of the same compound where inhibition of physiological
markers of emission (SVP) and expulsion (BS EMG) phases
was observed. A dose-dependent inhibitory effect of i.c.v.

GSK557296 on the occurrence of ejaculation was found
(Table 2). These results, confirming previous ones (Clément
et al., 2008), support the role of brain OT receptors in medi-
ating the pro-ejaculatory activity of 7-OH-DPAT. This prefer-
ential DA D3 agonist triggers ejaculation by stimulating brain
receptors in anaesthetized animals, that is, outside a sexual
context (Clément ef al., 2007). More notably, activation of
DA D3 receptors located in the medial preoptic area of the
hypothalamus (MPOA) is sufficient to trigger ejaculation
(Kitrey et al., 2007). Projections have been identified from the
MPOA to brain structures known to be involved in the
control of ejaculation and containing OT binding sites such
as the bed nucleus of the stria terminalis and the amygdala
(Freund-Mercier et al., 1987; Elands et al., 1988). We therefore
can hypothesize that blockade of OT receptors in these areas
may interfere with the pro-ejaculatory activity of 7-OH-DPAT.

GSK557296 delivered in the vicinity of the T12-T13 or
L5-L6 spinal segments prevented 7-OH-DPAT-induced ejacu-
lation. Examination of GSK effects on SVP and BS responses
led to suggest that this compound does not exert the same
action at the T12-T13 and L5-L6 levels (Tables 3 and 4). Axons
originating in the MPOA have been described to terminate in
the paraventricular nucleus of the hypothalamus (PVN;
Simerly and Swanson, 1988). Within the parvocellular divi-
sion of the PVN, a group of OT neurons has been shown to
project to thoracolumbar and lumbosacral preganglionic
autonomic neurons innervating pelvi-perineal viscera (Luiten
etal., 1985; Tang etal., 1998). Abolition by the highest
GSK557296 dose (35 ng) at the T12-T13 segment of SVP and
BS responses (Table 3) suggests an inhibitory effect for this
compound on the command of ejaculation by acting on
thoracolumbar (T12-L1) sympathetic preganglionic neurons
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innervating the anatomical structures involved in ejaculation
(Nadelhaft and McKenna, 1987). Blockade of the thoracolum-
bar sympathetic output to the periphery cannot explain inhi-
bition of BS muscles contractions, which are commanded by
lumbosacral motoneurons. However, the inhibitory activity
of T12-T13 GSK557296 on BS contractions was not found to
be dose dependent since the lowest dose (3.5 ug) had no
effect on the number of BS responses (Table 3). It thus can
be proposed that the action on the expulsion phase of ejacu-
lation at the T12-T13 level of GSK557296 resulted from the
spreading of the compound to lumbosacral and/or brain
levels in sufficient quantities to efficiently block OT receptors
in these areas. In contrast, SVP and BS responses were found
to be dose dependently inhibited by L5-L6 GSK557296
(Table 4). Notably, the amplitude of the decrease in SVP
number caused by 3.5 ug dose at L5-L6 level was higher than
that of the same dose at T12-T13 level (-58 vs. —-30% as
compared to corresponding vehicle respectively; Tables 3
and 4). This is in favour of an inhibitory action of this
compound on 7-OH-DPAT-induced ejaculation by acting on
lumbosacral parasympathetic preganglionic neurons and
motoneurons involved in the command of the physiological
peripheral events leading to ejaculation. Blockade of OT
PVN descending outputs to L6-S1 parasympathetic neurons
that control secretion of seminal fluid may result in altered
emission phase. Although OT receptors have never been
detected in the vicinity of lumbosacral motoneurons
nucleus (Onuf’s nucleus), OT binding sites have been
reported in the rat in neurons of the dorsal grey commissure
of L6-S1 segments (Veronneau-Longueville etal., 1999),
which project to motoneurons of the same segment (Sasek
etal., 1984).

The results yielded by the present i.t. experiments come
into an apparent contradiction with previous ones using
d(CH,)s", Tyr(Me)?,Orn®-Oxytocin, a selective peptide OT
receptor antagonist (Clément et al., 2008). It was shown that
the former studied peptide antagonist (i) had no noticeable
effect on ejaculation as well as on SVP and BS responses when
administrated at T12-T13 levels, and (ii) had a moderate
inhibitory effect on ejaculation and SVP responses when
delivered at L5-L6 levels. As already discussed for the
i.v. study, distinct pharmacodynamic properties between
GSKS557296 and peptide antagonist, and notably higher
capacity of intratissular diffusion for the former, may explain
these conflicting findings.

In conclusion, the non-peptide selective OT receptor
antagonist GSK557296 interferes with ejaculation induced by
stimulation of DA D3 receptors in anaesthetized rats by
acting at multiple levels with different modalities. While
blockade of peripheral OT receptors and supposedly at lower
thoracic spinal levels specifically impairs the emission phase
of ejaculation, the blockade of brain and spinal lower lumbar
segments OT receptors alters both emission and expulsion
phases of ejaculation. Whether GSK557296 effects in the
present experimental setting translate in effective lengthen-
ing of ejaculation in a more physiological paradigm is to be
assessed. These findings led to the suggestion that the devel-
opment of OT receptor antagonists capable of diffusing
into the CNS might represent a promising therapeutical
avenue for future research for the treatment of premature
ejaculation.
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