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Abstract
The aim of the present study was to evaluate the effects of exogenous oxytocin and PGF2α on seminal quality and libido sexualis in bucks.
To investigate the role of these hormones on male fertility, semen samples from 20 Norduz bucks (3-4 years of age) were collected with
an artificial vagina twice a week with five replications in breeding season. Bucks were randomly assigned to five groups, control group
was administered with 2 mL of sodium chloride, 0.9% (w/v)) i.m., whilst the experimental groups were administered with oxytocin 10 IU,
i.v. (Group 1, n = 5), oxytocin 20 IU, i.v. (Group 2, n = 5), PGF2α 5 mg, i.m. (Group 3, n = 5) or PGF2α 10 mg, i.m. (Group 4, n = 5) 20 min before
each collection. There was no statistical difference between the treatment groups in terms of motility (P>0.05). However, semen volume,
concentration, abnormal spermatozoa rate, intact membrane rate and libido results were statistically significant among the different groups
(P<0.05). As a result, administration of 20 IU oxytocin twenty minutes prior to semen collection in bucks did not improve overall semen
quality, however, libido, semen volume, and sperm concentrations were increased. In contrast to oxytocin, PGF2α administration has led to a
slight decrease in libido and has shown moderate effects on semen quality.
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Tekelerde Oksitosin ve PGF2α Enjeksiyonlarının Sperma Kalitesi ve Libido
Üzerine Etkisi
Öz
Bu çalışmanın amacı, ekzojen yoldan uygulanan oksitosin ve PGF2α’nın seminal plasma ve libido seksüalis üzerine olan etkilerini
değerlendirmekti. Bu hormonların sezon içi erkek reprodüksiyonu üzerindeki rolünü araştırmak için, 20 Norduz tekesinden (3-4 yaş)
haftada iki kez suni vajina ile alınan sperma numuneleri, beş replikasyon ile gerçekleştirildi. Tekeler rastgele beş gruba ayrılarak, sperm alma
işleminden 20 dk önce, kontrol grubu 2 mL sodyum klorür, %0.9 (w/v)) ile i.m., deney grupları ise oksitosin 10 IU, i.v. (Grup 1, n = 5), oksitosin
20 IU, i.v. (Grup 2, n = 5), PGF2α 5 mg, i.m. (Grup 3, n = 5) ve PGF2α 10 mg, i.m. (Grup 4, n = 5) olarak uygulandı. Deney grupları arasında motilite
açısından istatistiksel fark tespit edilmedi (P>0.05). Ancak sperma hacmi, konsantrasyon, anormal spermatozoa oranı, intakt membran oranı
ve libido sonuçları gruplar arasında istatistiksel olarak anlamlı bulundu (P<0.05). Sonuç olarak, sperma alımından yirmi dakika önce 20 IU
oksitosin enjeksiyonu sperma kalitesini değiştirmezken, libido, sperma hacmi ve sperm konsantrasyonunu artırdı. Oksitosinin aksine, PGF2α
uygulaması libidoda hafif bir azalmaya neden olurken ve sperma kalitesinde orta derecede etkiler gösterdi.

Anahtar sözcükler: Libido, Oksitosin, PGF2α, Semen kalitesi, Teke

INTRODUCTION
The use of assisted reproductive techniques in goat breeding
provides additional advantages for cryopreservation and
artificial insemination [1]. In some cases, certain animals
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constantly have a high libido and good semen quality
for evaluation, freezing or insemination, while others are
reluctant for collection and have low quality ejaculates
with decreased volume and concentration or other
inadequate spermatological characteristics [2-4]. During the
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last decades, specific hormones (oxytocin, prostaglandins,
testosterone and GnRH) were introduced to increase
the sperm output, quality of male-related reproductive
deficiencies and to regulate the breeding activity [5-9].
Oxytocin is a peptide structure hormone and has numerous
peripheral actions such as lactation, smooth muscle
contraction, wound healing, natriuresis, sexual arousal
and mostly known as social behaviour hormone which
increases trust and reduces fear, monogamous pair and
maternal bonding [10,11]. Prostaglandin (PG) is mainly used for
synchronisation of the females [12,13]. It is a physiologically
active lipid compound which is secreted from several
tissues and is derived from arachidonic acid by the action
of cyclooxygenase (COX) isoenzymes COX1 and COX2 [14].
The development of mice deficient in COX1 and/or COX2
has shown that COX2–null female mice are infertile.
PG enhances progressive motility of spermatozoa by
stimulating the contraction of the vaginal smooth muscle [15].
Administration of PGF2α prior to semen collection has
led to an increase in sperm output in buffalos [16], dogs [17],
and stallions [18,19]. Oxytocin has been known as a female
hormone but the role of oxytocin associated with
reproductive physiology in the male animal needs to
be elucidated. Increasing the contractility in the male
reproductive tract by modulating steroidogenesis is the
specific role of this hormone [20]. Hypothalamic nonpeptide
oxytocin is one of the most potent mediators of druginduced penile erections in laboratory animals. Moreover,
oxytocin treatment prior to ejaculation has improved
the ejaculate quality by increasing the concentration of
sperm in the ejaculate of the bull [21], ram [22], rabbit [23] and
man [24]. Oxytocin receptors have been determined from
testes, epididymis, prostate, penis and the epididymal
smooth muscle of several species [19,25]. There is a growing
evidence that PGF2α and oxytocin are important factors
in determining sperm transport throughout the entire
epididymis of bulls, buffalos, rams, rabbits and stallions [17].
In parallel with above mentioned studies, we aim to
evaluate the effects of exogenous oxytocin and PGF2α on
seminal quality and libido in Norduz bucks.

MATERIAL and METHODS
Animals and Semen Collection
This study was conducted according to ethical laws and
regulation of Ankara university animal experiments local
ethics committee. 20 Norduz bucks (3-4 years of age) were
barned at Research Farm of Ankara University, Faculty
of Veterinary Medicine (40°05’53.5”N 32°37’19.6”E). The
bucks were maintained under the constant nutritional
regime and with water ad libitum.
At the beginning of the study, twenty min prior to semen
collection all animals were administered with 2 mL
physiological saline (Sodium Chloride, 0.9% (w/v)) i.m.
and ejaculations were collected with artificial vagina

from each buck as a control group (Control Group, n =
20). Afterwards, bucks were randomly assigned to four
groups and each group was administered with oxytocin
(Hormonipra, HIPRA) 10 IU, i.v. (Group-1, n = 5), oxytocin
20 IU, i.v. (Group-2, n = 5), PGF2α (Gestavet-Prost, HIPRA)
5 mg, i.m. (Group-3, n = 5) or PGF2α 10 mg, i.m. (Group-4,
n = 5) twenty min before each collection, with a total of
5 replications. A total of 120 ejaculates (20 for control
and 100 for experimental design) were collected with
an artificial vagina, twice a week from 20 mature bucks
during the breeding season. After collection, ejaculates
were placed in a water bath (33°C) for further evaluation of
spermatological parameters [26].
Libido Assessment
The behavioural signs of libido (leg kicking, sniffing,
vocalization, flehmen reaction, mounting without thrust
and mounting with ejaculation) were recorded as the total
score for libido. Reaction time was assessed as the interval
between the buck’s entrance into the collection room
and the initiation of ejaculation. Libido was evaluated at
a scale of 0 to 4, with 0 being the total absence of sexual
desire and 4 being the highest level of sexual desire giving
minimal time to mount the teaser animal [27].
Semen Evaluation
Semen volume, total sperm motility, sperm concentration,
sperm morphology, membrane integrity and pH were
recorded [18].
Sperm Motility
Motility assessment was performed using a phase-contrast
light microscopy (x100) (Olympus BH-2, Olympus Optical
Co. Ltd., Japan) on a pre-heated stage (37ºC). Five microscopic fields from separate 5 µL aliquots of the same
sample were evaluated by two trained technicians. The
mean percentage of the three successful evaluations was
determined as total motility [18].
Spermatozoa Concentration
Spermatozoa concentration was identified according to
the haemocytometry method. Semen was diluted with
Hayem solution (1 g NaCl, 5 g Na2SO4, 0.5 g HgCl2 and 200
mL bidistilled water) at a ratio of 1:100. Mean spermatozoa
count was calculated from three replicate of each sample
at a magnification of 400x and recorded as x106 mL [18].
Sperm Morphology
For morphological assessment of the sperm, a drop of
a mixture containing 150 µL semen mixed with 1 mL of
Hancock’s solution (Sodium saline solution: 9.01 g NaCl and
500 mL of double-distilled water. Buffer solution: (1) 21.682
g Na2HPO4×2H2O and 500 mL of double-distilled water;
(2) 22.254 g KH2PO4 and 500 mL of double-distilled water.
Amounts of 200 mL of (1) and 80 mL of (2) were mixed to
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obtain 280 mL of buffer solution. The final Hancock solution
was mixed as follows:150 mL sodium saline solution, 62.5 mL
formalin, 150 mL buffer solution and 500 mL double distilled
water) was evaluated using a bright field microscopy (x 400)
(Olympus CX21FS1, Olympos Optical Co. Ltd., Japan) under
immersion oil. At least 200 spermatozoa were counted to
determine the percentage of abnormal spermatozoa [18].
The Hypo-Osmotic Swelling Test (HOST)
Spermatozoa membrane integrity was assessed with the
hypoosmotic swelling test (HOST), based on swollen and
curled tails. 20 µL of semen added into 200 mOsm hypoosmotic solution (9 g fructose, 4.9 g trisodium citrate and
100 mL distilled water) and the mixture was incubated for
30 min at 37ºC. Subsequent to incubation, 0.1 mL of the
mixture was evaluated using a bright-field light microscopy
(Olympus CX21FS1, Olympus Optical Co. Ltd., Japan). At
least two hundred spermatozoa were evaluated and
sperm cells that have coiled or swollen tails were defined
as spermatozoa with intact membrane integrity [28].
Statistical Analyses
Semen parameters were statistically analyzed using oneway ANOVA for (GLM procedure of SigmaStat 4.0 Statistical
Software) while libido scores were analyzed by Kruskal Wallis
Test. Significant differences were considered with P<0.05.

RESULTS
According to obtained results, there was not any statistical
difference between the dosage groups regarding motility.

one was observed regarding other groups. A significant
decrease of mean intact membrane percentages was evident
at Group four comparing to group one (Table 1).
A significant increase in libido evaluation scores for oxytocin
groups (3.04±0.64; 3.2±0.5) was observed (Table 2). The
bucks, which were administered PGF2α, were reluctant for
mating and showed a decrease in libido. Thus, it might
have enhanced hyperthermic and psychological stress in
animals. Therefore, the duration of ejaculation was longer
in PGF2α groups than the other groups.

DISCUSSION
Numerous pharmacological substances have been proven
to improve male reproductive performance in many
species [29]. It is a known fact that hormones play the major
role in the regulation of male reproductive functions as
in sexual arousal, control of sexual behaviour, the onset
of erection and ejaculation, and the post-ejaculatory
detumescence [30].
Libido is an important factor in male reproduction and
oxytocin plays a major physiological role in sexual
behaviours. Libido is one of the most important factor
in male reproduction and regulated by primarily testosterone, dopamine respectively. However, a study [31]
showed that electrical stimulation of the glans penis elicits
a specific activation of 40-50% of oxytocinergic neurons
in the paranuclear nucleus of the hypothalamus. During
ejaculation, oxytocin probably associated with ejaculation
through hypothalamus. This is also must be in relation with
systemic pulsation of oxytocin on sexual behaviour [32].

Table 1. Effects of different doses of oxytocin and PGF2α administration on ejaculate characteristics in bucks
Treatment

n

Volume
(mL)

Motility
(%)

Concentration
(x109 sperm/mL)

Abnormal
Spermatozoa Rate (%)

Intact Membrane
(%)

2 mL PWS (Control)

20

1.14±0.17b

56.50±0.82

3.18±0.006ab

24.55±0.87b

62.00±0.95ab

10 IU Oxytocin (Group 1)

25

1.20±0.18b

56±0.71

3.24±0.06ab

27.76±0.78a

64.52±0.86a

20 IU Oxytocin (Group 2)

25

1.40±0.13a

57±0.82

3.32±0.03a

23.16±0.45b

63.28±0.99ab

5 mg PGF2α (Group 3)

25

0.96±0.22

56.4±0.74

3.07±0.05

ab

25.40±0.63

61.40±0.60ab

10 mg PGF2α (Group 4)

25

0.89±0.15c

54.60±0.64

3.05±0.05b

23.16±0.47b

60.40±0.65b

a,b,c

c

b

Different letters within the same column indicate a significant difference (P<0.05) One Way ANOVA

However, in terms of semen volume, concentration, abnormal spermatozoa rate, intact membrane rate, and
libido test, results were statistically significant among the
different dose groups (P<0.05).
Average semen volume of Group two (1.34±0.16 mL) was
found significantly higher than other groups, whereas
mean values of PGF2α groups (Group-3 and Group-4)
were found lower than control value (P<0.05). When the
concentration was taken into account, Group two has
statistically higher mean value than PGF2α groups. For
abnormal spermatozoa rate, a significant increase in Group

Table 2. Effects of different doses of oxytocin and PGF2α administration
on the libido of bucks
Treatment

n

Libido Scores

2 mL PWS (Control)

20

2.55±0.51b

10 IU Oxytocin (Group 1)

25

3.04±0.73a

20 IU Oxytocin (Group 2)

25

3.2±0.5a

5 mg PGF2α (Group 3)

25

2.24±0.44bc

10 mg PGF2α (Group 4)

25

2.12±0.33c

Different letters within the same column indicate a significant difference
(P<0.05) Kruskal Wallis Test
a,b,c
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During the sexual arousal, oxytocin has shown a slight
increase while during the ejaculatory phase a considerable
increase has been presented in rams, bulls, rabbits and
humans as well. Peripherally released oxytocin participates
in sexual satiety and assists the sperm transport by
contracting the reproductive tract [33].
Although the administration of oxytocin stimulates sexual
behaviour and performance in many mammalian species,
our data indicate that oxytocin administration 20 min prior
to semen collection did not improve the semen quality of
bucks, however detectable effects on the ejaculation time
and sperm output was observed. In the present study, the
role of oxytocin on libido was clearly displayed through an
increase in libido test score. In addition to that, the overall
duration of semen collection was shortened.
Oxytocin hormone can be effective on mating behaviour
and erectile function and it can modulate the androgen
regulation. It acts on smooth muscle cells of the epididymis.
In addition to that, oxytocin can stimulate the release of
endothelin-1 from the caput epididymis [32]. There is a
growing evidence that oxytocin is one of the most potent
mediators of drug-induced penile erections in laboratory
animals, most likely by increasing NO-synthase activity in
the paraventricular nucleus of the hypothalamus. Intracerebroventricular injection of synthetic oxytocin was
followed by yawning and penile erection within 5 min in
rats, whereas application of a potent non-peptide oxytocin
receptor antagonist, as well as a competitive inhibitor of
NOsynthase, reduced penile erections and copulatory
behaviour in a dose-dependent manner [34]. The role of
central oxytocin in the control of ejaculation has been
demonstrated in rabbits and rodents as well. After the
oxytocin treatment, the number of intromission before
ejaculation was reduced and oxytocin promoted ejaculatory
behaviour by shortening ejaculation latency and postejaculatory refractory period [35-37]. However, attempts to elicit
sexual behaviour in previously nonresponsive male rats
were not successful. Consistently with previous research,
in the present study, the administration of 10 or 20 IU
oxytocin hormone has positively affected the libido and
shortened the collection time as well.
Although 10 IU i.v. oxytocin administration did not lead
to any statistically significant increase in semen volume
or sperm concentration, doubling the dose of oxytocin
led to a significant increase in both parameters. Even
though parallel studies with our results exist, there is also
a contradiction with previous studies. In addition, there
is a negative correlation between the volume of semen
and DNA fragmentation [38]. The implementation of the
exogenous oxytocin hormone just before the ejaculation,
bull [21], buffalo [16], ram [22,34], rabbit [23] and rats caused to
an increase in the number of sperm in the ejaculate. While
a study [39] reported that, administration of 7 IU oxytocin
5 min before ejaculation has been found to increase
the number of spermatozoa in rams, Berndtson and

Igboeli [21], suggested that, 50 IU iv oxytocin injection has
no positive effect on spermatological characteristics in
the bull. In another study, after administration of 10 IU
of oxytocin in the male do had no effects on ejaculate
characteristics [29]. Knight and Lindsay [36] reported that
exogenous administration of oxytocin hormone 10 min.
prior to semen collection had resulted with an increase of
sperm concentration. Moreover, in vitro addition of oxytocin
did not improve motility or abnormal spermatozoa rate [40].
This conflict may be due to oxytocin dose and the specific
time of hormone administration.
The neuropeptide oxytocin can be found in the mammalian
testis and cauda epididymis and it enhances sperm
transport by improving seminiferous tubular and testicular
capsule contractile activity. It has been shown in vitro
that in the absence of oxytocin contractile activity of
seminiferous tubules is reduced [41]. However, it can be
restored by addition of exogenous oxytocin [42]. The
increase of spermatozoa number in the ejaculate after
oxytocin administration is assumed that can be related to
the forceful contraction of the efferent tubules and testes.
Oxytocin increases the seminiferous tubules rhythmic
contractions which taken forward the spermatozoa from
lumen towards the rete testicles [17,43]. Effect of oxytocin
is partly mediated via stimulation of an increase in the
synthesis of prostaglandins by the seminal vesicles. It
influences the secretion rate of the male accessory glands,
which, may account for the increased volume seen in the
ejaculate of rams and buffalo following administration.
Within the prostate, both directly and via interactions with
androgen metabolism, it has been shown to affect gland
growth [32].
In the present study, the concentration of spermatozoa
number did not increase statistically after with 10 IU
oxytocin administration however with 20 IU a significant
increase was observed. In other words, this can be related
to epididymal contraction dose as well. Motility and
semen pH was not affected by the treatment and showed
similar results with the control group [29,40]. With 10 IU
oxytocin group, there was a slight increase in abnormal
spermatozoa rate.
It is a well-known fact that PGF2α is a component of the
seminal fluid in many species. This hormone is related to
the increase of contractility in both the male and female
genital tracts. It is also believed that prostaglandins are
involved in the ejaculation process and may have some
effect on libido [44]. Exogenous PGF2α has been shown to
cause masturbation, spontaneous erection and ejaculation
in the stallion. It has also been used for ex-copula ejaculation
in stallions [18]. In the rabbit corpus cavernosum smooth
muscle, endogenous prostaglandins have a local effect
on reinforcement of neurally mediated and spontaneous
contractions and enhancing the detumescence of the
penis [45]. In contrast to our study, in the ejaculate of bulls,
rabbits, rams and stallions PGF2α has been reported to
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increase both the volume and spermatozoa concentration [46].
PGF2α is also believed to cause contractions on the
male reproductive system. In the boar, spermatozoa
concentration did not affect by PGF2α administration,
although an increase in the volume of the semen has been
reported [47]. The mechanism behind this increase has not
been fully understood yet. Nevertheless, in the present
study, PGF2α has shown detrimental effects on semen
quality, especially with a high dose on intact membrane
rate. In addition to that, libido score was decreased
following the PGF2α administration. Among the livestock
species, goats are more vulnerable due to their sensitive
behavioural pattern. In this study, we also observed that
administration of PGF2α has increased the reaction time
before ejaculation, comparing to oxytocin group. Our
observation is highly associated with the libido results,
which suggest that prostaglandins are involved in the
development of hyperthermia and the ACTH response
induced by psychological stress.

8. Mylonas CC, Duncan NJ, Asturiano JF: Hormonal manipulations for
the enhancement of sperm production in cultured fish and evaluation of
sperm quality. Aquaculture, 472, 21-44, 2017. DOI: 10.1016/j.aquaculture.
2016.04.021

In conclusion, administration of 20 IU oxytocin twenty
min before the semen collection have increased both the
semen volume and the concentration of spermatozoa in
bucks. Administration of oxytocin has increased the libido
although there were not any improvements in semen
quality. In contrast to oxytocin, PGF2α administration has
led to a decrease of libido and has detrimental effects
on semen quality. We concluded that administration of
oxytocin stimulates sexual behaviour and performance
in bucks.

14. Saeed SA, Anwar N, Khan KM, Sarfraz N: Effect of chronic treatment
with a cyclooxygenase inhibitor on reproductive parameters in male rat.
J Ayub Med Coll, 21 (3): 66-71, 2009.
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