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Abstract

Oxytocin is a neuropeptide that is mostly recognized for its role in
parturition and lactation. Oxytocin and its receptor are also present
in the reproductive tracts of males and females and is understood
to support sperm transport in both as well. However, there is little to
no information on seminal oxytocin levels and pregnancy outcomes,
therefore this study compared oxytocin content in seminal fluid and
Intrauterine Insemination (IUl) with known pregnancy outcomes.
Retrospective analysis of seminal flid oxytocin levels from the male
partner of couples undergoing Ul and pregnancy outcomes. Sem-
inal fluid was obtained following semen washing (90% density cen-
trifugation) prior to IUl. Seminal fluid was collected and frozen prior
to being thawed and assayed. Oxytocin levels in saved seminal fluid
were measured using a commercially available ELISA kit per manu-
facturer’s instructions. Seminal oxytocin levels between non- preg-
nant and pregnant IUIl groups were compared using Students’ t-test.
There were significantly (P<0.01) lower seminal oxytocin levels in
the pregnant (1.55 pg/mL) IUI group than the non-pregnant (3.76
pg/mL) IUI group. This study demonstrates that oxytocin is present
in seminal fluid and patients with a successful IUl pregnancy out-
come had significantly less oxytocin. The role of oxytocin, while not
fully understood, may primarily facilitate sperm transport in the re-
productive tracts in both sexes. Conflicting conclusions have been
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reported regarding the relationship between seminal oxytocin levels
and sperm parameters. Further studies are required to elucidates
the role seminal oxytocin has in male/female reproduction.
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nal fluid

Introduction

To facilitate spermatozoa survival, semen consists of secretions
from the testes and the male secondary sex glands, i.e., seminal vesi-
cles, prostate and the bulbourethral gland [1]. Some of the substances
within the seminal fluid include fructose, prostaglandins, proteases
and hormones. Fructose is broken down to pyruvate and lactate to
provide energy for spermatozoa for survival and motility [2]. Of the
various kinds of prostaglandins, PGE, 19-hydroxyl PGE1 and 19-hy-
droxyl PGF are some of the forms which have been demonstrated to
have effects on sperm motility [3,4]. It has been shown that increased
or decreased levels of PGE and 19- hydroxyl PGE decreased sperm
motility [4]. While the addition of 19-hydroxyl PGF to semen reduced
sperm motility [3]. Seminal fluid also contain proteases, which are
primarily secreted by the prostate and have proteolytic effects that
govern semen liquefaction [5].

Oxytocin is also found within seminal fluid. Oxytocin and oxyto-
cin-like peptides are neuropeptides that occur in almost all vertebrate
species [6]. Oxytocins also derived from the testes and play a role
in male reproduction if affecting steroidogenesis and sperm transport
[7]. In the female, oxytocin is known to stimulate uterine contrac-
tions, and has also been shown to play a role in other processes like
proliferation of malignant cells and metabolism [8,9]. It had previous-
ly been postulated that seminal oxytocin may also have direct effects
on sperm motility and transport [10]. The reason for the wide array
of effects shown by oxytocin may lie in the high homology oxyto-
cin shares with other neuropeptides, allowing for signaling crosstalk
in different target tissues [10]. More knowledge on the role oxytocin
plays in sperm transport may aid in intrauterine insemination practic-
es.

Intrauterine Insemination (IUI) involves the direct transfer washed
spermatozoa directly into the uterus. It bypasses the normal process of
sperm transportation through the vagina and cervix from the seminal
fluid in order to reach the uterus. Washing spermatozoa free of any
seminal fluid prior to IUI effectively minimizes the peristaltic effect
that a woman’s reproductive tract would normally undergo in re-
sponse to seminal fluid since seminal prostaglandins and oxytocin are
no longer present. The adequacy and technique utilized for seminal
fluid washing and preparation may influence IUI success [11]. Addi-
tionally, IUI success can be affected by numerous factors, including
female anatomy, partner age, infertility duration and type as well as
the ovarian stimulation protocol [12].

The purpose of this pilot study was to analyze oxytocin content in
seminal plasma and compare levels in patients whose IUI was suc-
cessful versus those that were unsuccessful.
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Materials and Methods

This retrospective cohort study, analysed seminal oxytocin con-
tent between positive and non-positive pregnancies following IUIL. A
total of 16 semen samples (deidentified) were evaluated in the manner
described following. After an initial recording of semen volume, lig-
uefaction, degree of viscosity and pH an aliquot (5 uL) of semen was
loaded onto a disposable counting sperm chamber and evaluated for
sperm concentration and motility. Sperm were washed free of seminal
fluid via centrifugation (300g) prior to IUIL. An aliquot (0.5-2.0 mL)
of the sperm-free semen (post washed) was saved, and stored at -
800C until analyzed. Seminal oxytocin content was determined by a
commercial available ELISA (Enzo Life Sciences, Farmingdale, NY,
USA) per manufacturer’s instructions.

Statistics

Oxytocin content and IUI pregnancy outcomes (deidentified) were
compared by Students’ t-test. Data on patient demographics (deiden-
tified), or other factors affecting the samples were not investigated for
purposes of this study.

Results

The overall pregnancy rate was 62.5% (10/16). We noted a statis-
tically significant difference in oxytocin levels between the pregnant
group and the non-pregnant group, t(15)=5.82, p<0.01. Patients who
became pregnant had a significantly lower oxytocin level of 1.55 pg/
mL (SD=0.70), when compared to non-pregnant patients, who had an
oxytocin level of 3.76 pg/mL (SD=1.69) (Figure 1).

Figure 1: Seminal oxytocin and IUI outcomes.

Discussion

Successful pregnancy outcomes has a myriad factors related to
both male and female components, with approximately half of all
infertile cases are found to be “male factor” in origin [13]. Male fac-
tor infertility can be caused by impaired testicular function due to
chromosomal abnormalities, isolated spermatogenic impairment due
to Y chromosome microdeletions, and congenital absence of the vas
deferens due to cystic fibrosis transmembrane conductance regulator
(CTFR) gene mutation [14]. Other, non-spermatogenesis factors, may
result in male factor such as abnormal oxytocin secretions.

Oxytocin plays a diverse role in human biology across a plethora
of physiological systems. In addition to numerous non-reproductive
roles, oxytocin may aid in facilitating delivery of sperm to the site
of fertilization via peristaltic contractions of the female reproductive
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tract [8], as well as supporting of sperm motility. We are now learning
more about the role that oxytocins play by means of acting directly
on male spermatozoa. Previous research has demonstrated the impact
that oxytocins have on human sperm function with regards to motility
[10].

Conclusion

Results from this pilot study do suggest that seminal oxytocin may
be linked to the pregnancy potential of the spermatozoa used in intra-
uterine insemination. Our preliminary findings seem to point toward
an association between improved IUI pregnancy outcomes and a low-
er oxytocin content. While this information is promising for better
understanding the role oxytocin plays in fertility potential, additional
studies will aid in the determination of just the role of seminal oxyto-
cin has to ensure sufficient sperm motility, transport, and successful
fertilizations. Further studies may lead us to a better understanding of
why seminal oxytocin levels differ across males and samples given,
as well as interventions that impact seminal oxytocin, and how to op-
timize levels prior to attempting pregnancy.
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