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Introduction

Polycystic cystic ovary syndrome (PCOS),
being regarded as the most prevalent reason for
anovulatory infertility(1, 2), is deemed as a usual
women’s health issue throughout the reproduction
age(1, 2, 4). It is from among the major causes of
infertility(5, 6). PCOS is regarded as a heterogeneous
syndrome both in its clinical presentation and in
its laboratory form(28, 29). The major disorders in this
type of syndrome include hyperinsulinemia,
abnormal steroidogenesis and abnormal ovarian
morphology(2, 28).

The critical issue is that PCOS is a functional
problem where chronic anovulation leads to poly-
cystic ovaries(29, 30). From among the most prevalent
causes of infertility, one can allude to chronic
anovulation(2). Infertile anovulatory women who
tend to become pregnant are volunteers of ovula-
tion induction(7, 8). The foremost option of therapy
for ovulation induction in women afflicted with
PCOS must be Clomiphene Citrate (Clomid,
Serophene)(9, 10). The introduction of Clomiphene
Citrate indicated a major progress in the medical
management of ovulation induction(11, 12). To identi-
fy whether pregnancy occurs making use of
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ABSTRACT

Background and objective: Polycystic Ovary Syndrome [PCOS] is regarded as the most prevalent endocrine disorder and
is often (but not always) featured by ovulatory dysfunction resulting in amenorrhea or oligo (Rotterdam 2003 consensus). The
current study is carried out to compare the effects of oxytocin and chorionic gonadotropin (HCG) in inducting pregnancy and
ovulation in women afflicted with the polycystic ovary syndrome. 

Even though clomiphene is still regarded as the major treatment in patients afflicted with the polycystic ovary syndrome, the
failure of ovulation in clomiphene-resistant women is considered as a significant and serious clinical topic.

Materials and methods: In a prospective research, 150 infertile clomiphene-resistant patients admitted to Akbarabadi hos-
pital in Tehran from 2015 until 2018 were parted into three groups at random and received (100 mg clomiphene-citrate + 8 units
of oxytocin), (100mg clomiphene-citrate + 10000 units of HCG) and (100mg clomiphene-citrate + 8 units of oxytocin and 10000
units of HCG). The treatment progress was determined by the number and size of follicles imaged using Transvaginal ultrasonog-
raphy. To verify ovulation, the progesterone serum concentration was estimated. The rates of biochemical pregnancy and ovula-
tion were compared in the mentioned three groups.

Results: 150 patients went through the study. There was no major difference among the groups regarding the ovulation rate
or the number of follicles [p>0.05], neither was there any significant side effects observed in any groups. 

Conclusion: Based on the findings of the current study, it can be concluded that because there is no difference in ovulation,
OT can play a role in human ovulation either separately or coactively with other ovulatory mechanisms, and that the secretion of
OT may be controlled by progesterone and ovarian estradiol. Moreover, the findings suggest that in clomiphene-resistance
patients, OT might perform some role in regulating luteolysis.
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clomiphene-citrate, a period of three to six ovula-
tory cycles is enough prior to passing on to a more
complicated treatment, since around 75% of preg-
nancies occurred using clomiphene took place in
the first three cycles of treatment(2, 28). About 20%
to 25% of anovulatory women afflicted with
PCOS show no response to clomiphene-citrate, so
they are regarded as clomiphene-resistant.

Some methods have been proposed to cause
ovulation in CC-resistant anovulatory women
(Mitwally and Casper, 200; Malkawi et al., 2002;
Braian and Estes, 2003; George et al., 2003; Keay
and Jenkins, 2003), yet there are no proof-based
algorithms to direct the primary and following
choices of the ovulation induction methods for
such patients (Dyer, 2002). Even though there is a
dearth of data to show its value, exogenous HCG
has been utilized in a common way as an alterna-
tive LH surge to induce ovulation in the cycles
induced by clomiphene.

Anovulatory women do not ovulate in reac-
tion to only clomiphene, so adjuvant HCG treat-
ment relies upon the assumption that clomiphene
could be effective in stimulating the development
of a pre-ovulatory follicle; however, it ultimately
does not lead to an endogenous LH surge, neither
does it induce ovulation. Hillier (2009) demon-
strated that the oocyte quality is planned by
autocrine and local paracrine that signal events
throughout the folliculogenesis period, and that it
may be negatively affected by inapt gonadotrophic
stimulation. Therefore, it is necessitated to find a
suitable treatment strategy. Oxytocin (OT) can be
regarded as a good choice. Being regarded as a
natural hormone, Oxytocin has some receptors and
gets synthesized by some reproductive organs.

The pre-ovulatory existence of mRNAs, the
oxytocin receptor, in granulosa cells indicates the
role played by oxytocin in the follicular develop-
ment.  It has been demonstrated that OT plays a
probable role in the ovulation process
(Ochsenkühn et al., 2010). Moreover, in a pilot
study, the current researchers found out that the
combination of CC and OT is efficient in women
whose condition is resistant to CC + hCG.

Recent studies suggest that oxytocin is also
synthesized in corpus luteum and endometrial
epithelial cells.  It has been demonstrated that the
mentioned hormone has some receptors on granu-
losa cells, including luteal cells, cumulus cells and
endometrial cells(8-11).

The appearance of mRNA, the oxytocin
receptor, in granulosa cells prior to ovulation
shows that oxytocin may be engaged in the follic-
ular development process(12). Some evidences are
also available indicating that oxytocin plays a cru-
cial role in regulating GnRH secretion, releasing
and synthesizing LH(8, 13-16) as well as facilitating
progesterone secretion(15,17). Despite the evidences
indicating that oxytocin is engaged in the repro-
duction process, the role played by this hormone
in endometrial maturation and growth has not yet
been exactly known. Furthermore, its impact on
follicular ovulation and development is unidenti-
fied.

The present study is mainly aimed at making
a comparison of the effects of human chorionic
gonadotropin and oxytocin on ovulation in PCOS
patients admitted to Akbarabadi hospital from
2015 until 2018. In case pregnancy and ovulation
rates improve making use of oxytocin treatment
compared with prevalent treatments, such proto-
cols can be regarded as a therapeutic procedure.

Materials and methods

The current study is a clinical trial one con-
ducted using the convenience sampling method at
Akbarabadi hospital, Tehran, from 2015 until
2018; the participants included 150 infertile
women, with the mere reason for their infertility
being PCOS.

Inclusion criteria: The selecting of patients
was carried out on the basis of the most recent
definition of Rotterdam European society, includ-
ing at minimum two criteria of the following
items: Oligo on an ovulation, semen analysis nor-
mal, hyper-androgenism, thyroid function normal,
polycystic ovaries, prolactin normal, with women
aged 19-39. 

Exclusion criteria: Theses criteria included
reports of any negative effects during hospitaliza-
tion, hyper prolactenemia, cases of CAH or andro-
gen-secreting tumors or cushing, blood  pressure
≤90/60, sensitivity to oxytocin, heart diseases, thy-
roid and diabetes diseases, uterine abnormality,
taking any drug affecting the normal physiology
cycle of the hypothalamus, pregnancy during the
study, Abnormal Karyotype, abnormal sperm
analysis, pituitary gland, gonads, drug intolerance,
gastrointestinal disorders and OHSS, and finally
where patients were unwilling to cooperate with
the researcher for whatever reason. 
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Oxytocin role in ovulation process
As it is already witnessed in other studies,

since ovulation is a major issue to the majority of
infertile women beset with CC resistance, identi-
fying a successful technique that works normally
with no side effects mentioned motivated the cur-
rent researchers to conduct controlled trials at ran-
dom to examine the goals of the current study and
also to elucidate the probable role of OT in preg-
nancy and ovulation in CC anovulatory women,
with the results compared with HCG.

Nevertheless, some new studies have
increased our knowledge of the role of OT in ovu-
lation(13, 14, 24). The role played by OT in regulating,
timing and initiating ovulation is a controversial
issue(20, 8).

Being a neuropeptide, Oxytocin is primarily
generated in two hypothalamic nuclei where it is
discharged into CSF, directly to the circulation,
anterior pituitary and portal system, and it affects
the gonadotropin secretion(35).

A lot of novel treatment modalities have been
presented in recent years with no suitable assess-
ment of their efficacy and safety(26; 11, 7.9).

Research Procedure
Some examinations were carried out to deter-

mine the role of OT in the peripheral and central
tissues, including testis, placenta, uterus, corpus
luteum, amnion and heart(22). Oxytocin present in
the corpus luteum and preovulatory follicles might
have direct effects on ovary, pituitary, fallopian
tubes and uterus during ovulation(21, 8, 34).

Moreover, recent studies have demonstrated
that OT and hormones like that expedite reproduc-
tion in the entire vertebrates at various levels(22, 20).

The patients’ written consents were obtained,
and using stratified block randomization, they got
divided into three groups. They indiscriminately
received envelopes including treatment codes and
took their medicines in accordance with the codes.
The entire pertinent patients’ data were registered
discretely on data collection forms.

On the 2nd and 6th days of the cycle, all
patients were administered with 100 mg
clomiphene citrate; on the 13th day, the size and
diameter of follicles as well as their endometrial
thickness were measured using Transvaginal
Ultrasound. If any follicle with the diameter
exceeding 18 mm existed, 5 oxytocin units would
be administered to 50 subjects, 10000 HCG units
to 50 other subjects, and the combination of HCG

and oxytocin to the other 50 ones. The level of
serum progesterone was controlled, and ovulation
would be re-verified using ultrasound, a week fol-
lowing the injection. Patients were juxtaposed
with one another regarding the diameter and num-
ber of follicles, progesterone level, endometrial
thickness, ovulation rate, pregnancy experience
and non- pregnancy.

Data analysis method
Some examinations were carried out to deter-

mine the role of OT in the peripheral and central
tissues, including testis, placenta, uterus, corpus
luteum, amnion and heart(22). Oxytocin present in
the corpus luteum and preovulatory follicles might
have direct effects on ovary, pituitary, fallopian
tubes and uterus during ovulation(21, 8, 34).

Moreover, recent studies have demonstrated
that OT and hormones like that expedite reproduc-
tion in the entire vertebrates at various levels(22, 20).

Data analysis was carried out using the
Intention to Treat [ITT] method, making use of
SPSS V.19 software. To explain the data, the key
indicators of standard deviation, mean, inter-quar-
tile range and median were utilized. To assess the
data obtained, the statistical tests of Chi2 and
ANOVA were utilized. Numerical variables were
presented in the form of mean ± standard devia-
tion, and qualitative variables were presented in
the forms of frequency percent and frequency. The
significance level was set at 0.05

Results

In the current study, 150 subjects afflicted
with infertility and PCOS participated. They got
placed into three groups at random [i.e. the
receivers of (100 mg clomiphene-citrate + 10000
units of HCG), (100 mg clomiphene-citrate +8
units of oxytocin), and concurrently 10000 units
of HCG and 8 units of oxytocin +100 mg
clomiphene-citrate).

A few subjects were excluded from the study
for various reasons. In the end, 38, 41 and 43 sub-
jects were left in the oxytocin group, HCG group
and combination group, respectively. The patients’
ages ranged from 19 to 39 years, with the mean
age being 4.48 ±29. 70% to 75% of the patients
were primarily infertile. Around 40% of the
patients got pregnant biochemically following the
receiving of the medicines mentioned in the proto-
col. The average infertility duration of the patients
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was 1.91 ±3.17. Patients were examined in terms
of the levels of FSH and prolactin, with their
means estimated at 2±5.63 and 223±225.17,
respectively.

In accordance with the Chi2 test, no signifi-
cant difference was observed among the three
groups a week following the injection, in terms of
the infertility type, infertility duration mean, pro-
lactin level, FSH level mean, follicle number
mean, and progesterone level mean (Table 1). 

Recent progresses in endocrinology have led
to the clinical utilization of hormonal therapy in
treating infertility(6). The occurrence of ovulation
in anovulatory infertile women resistant to
clomiphene citrate has been regarded as a critical
clinical problem(31, 13). Several researches have
investigated the roles of different protocols used in
ovulation and occurrence of fertil i ty in
clomiphene citrate-resistant women; such
researches have advised the use of a combination
of therapies to induce oocyte maturation and
endogenous LH surge(13, 30). New treatment modali-
ties have been introduced irrespective of the favor-
able effects and probable unfavorable occurrences
in recent years.

For many years, Human chorionic
gonadotropin [HCG] along with clomiphene cit-
rate have been utilized as the substitute for LH
trigger(30, 32). This procedure has been regarded as a
standard method of prompting the last stages of
oocyte maturation(33). HCG is such an expensive
drug that requires monitoring, and along with its
high consumption levels, there is a controversial
issue about it that must be taken into account.
Moreover, HCG may raise the risk of OHSS as
well(46, 29).

Presently, HCGs are from among the various
protocols still regarded as the conventional
method of prompting the last stages of oocyte mat-
uration. However, due to the expensiveness of the
medicine and the need for its accurate monitoring
as well as the risk of OHSS, other treatment meth-
ods have been taken into account.

Akerlund [2004] stated that a source of
mRNA can be uterus that is created during ovula-
tion at very high rates in non-pregnant women’s
endometrial(27).

Oxytocin can also be observed in the follicu-
lar liquid. Based on the study conducted by Saller
et al. [2010], oxytocin intensifies the impacts of
agents that stimulate HCG-AMP path using the
cholesterol efflux and impedes progesterone
metabolism.

Their study results indicated that oxytocin
would not merely induce the progesterone synthe-
sis, yet it may be engaged in the continual dis-
charge of progesterone. Other researches have
demonstrated that oxytocin can act as a LTH hor-
mone(49, 29).

In accordance with the study conducted by
Maas et al. [1992], the intra-luteal utilization of
oxytocin in corpus lutuem prompts the production
of the net progesterone. Even though oxytocin and
its receptor are identified in human ovaries, the
regulatory role of oxytocin in corpus lutuem or
granulose cells has not yet been discovered(30, 1).

Furuya et al. [1995] indicated the existence
of oxytocin in mammals’ granulose-gluteal cells
following ovulation(20); they demonstrated the pres-
ence of OT gene and its receptor in mice and
humans. Such findings indicate that ovarian OT
may play a physiological role in the primary phas-
es of the embryonic development(20).

Another research demonstrated the probable
role of oxytocin in humans’ sexual reactions.
Carmichael et al. [1994] demonstrated the correla-
tion between the orgasm intensity and the oxy-
tocin level; it is likely that OT prompts the con-
traction of muscles during orgasm(6). The secreting
OT is irregular and normally discharged trice,
each time for 10 minutes. Prompted by Ferguson
reflex, Oxytocin is possibly released during the
sexual intercourse [ cervical and vaginal stimula-
tion] and also by means of sight, smell and hear-
ing routes(10).
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Drug taking
group

Cases excluded from the study 

Cases analyzed TotalInadequacy of
laboratory

samples

Propensity to use
other fertility

methods

Occurrence of
pregnancy after
drug injection

Gastrointestinal
disorder or drug

intolerance

Unwillingness to
continue the study

Oxytocin 2[4%] 2[4%] 2[4%] 2[8%] 2[4%] 38[76%] 50

hCG 2[4%] 1[2%] 2[4%] 2[4%] 2[4%] 41[82%] 50

hCG+OT 0 1[2.0%] 2[4%] 2[4%] 2[4%] 43[86%] 50

Table1: Statistical distribution of the study.



Laboratory proofs concentrate on the role of
oxytocin in having impacts on the hormones of the
anterior pituitary as a hypothalamus regulating
factor.  Since the release of oxytocin and
gonadotropin hormones functions as rivaling sub-
strates for hypothalamus-degrading enzymes, it is
assumed that OT secretion in the midst of the
monthly period in the portal blood can impede
GnRH metabolism and raise the level of GnRH
present.

Oxytocin may increase the level of LH ando-
gen(10). Except for some minor abdominal pains in
the groups that got either HCG alone or along with
oxytocin, the group which received oxytocin
underwent less side effects. Furthermore, no
hyper-stimulation disorder was observed in the
groups which got either oxytocin alone or along
with HCG. Besides, an 8-unit portion of oxytocin
is simple, safe, and accessible on an international
scale, and economically rational(33).

Such treatment methods may significantly
lower the OHSS incidence rate and could be sug-
gested for patients experiencing IVF as an alterna-
tive(10).

Conclusion

Recent progresses in endocrinology have led
to the clinical utilization of the hormonal therapy
in treating infertility. Ovulation induction in
anovulatory infertile CC treatment-resistant
women is a serious clinical challenge(47). Some
studies have investigated the impacts of different
protocols on pregnancy and ovulation rates in CC
treatment-resistant infertile women, and some
combined methods have been suggested for the
prompting of an endogenous LH surge and the last
steps of the oocyte maturation in relevant
patients(5, 38, 45, 18).

Over the recent years, several new treatment
methods have been suggested without any proper
assessment of their safety and efficacy(7, 9).

Oxytocin is likely to control ovulation,
prompt an endogenic LH increase, prompt the last
steps of oocyte maturation, lead to follicle rupture
and preserve corpus luteum. Generally speaking,
OT is regarded as a suitable regulating factor of
reproduction, and the OT system has been exam-
ined more often for the action mechanisms.
Oxytocin seems to be promising as a new therapy
modality for infertile women, and it can be
reserved for patients resistant to CC.

In general, it is concluded that using oxytocin
along with clomiphene citrate is as efficient as
HCG, and that it could be utilized as a substitute
to prompt ovulation in patients resistant to
clomiphene citrate. Oxytocin simulates the physio-
logical condition. The current findings demon-
strate the role played by oxytocin in ovulation.
Oxytocin is capable of regulating ovulation,
increasing LH androgen, inducing the last steps of
oocyte maturation, facilitating the follicle rupture,
and maintaining the corpus lutuem. 

Oxytocin (OT) can be considered as a suit-
able option. It is demonstrated that OT plays a
probable role in the process of ovulation.
Moreover, in a pilot study carried out by the
researchers of this paper, it was identified that the
combination of CC and OT is efficient in women
who are resistant to CC + hCG. 

Taking into account the fact that there is no
considerable difference in this regard, it may be
stated that for women with clomiphene-resistance,
one of the choices may be OT, yet more research
is required to be conducted.

To conclude, the results demonstrated that
CC plus OT is as efficient as CC plus HCG.
Hence, they can be recommended to be used for
HCG to prompt ovulation in CC-resistant women.
Oxytocin simulates physiologic conditions. Such
findings indicate a role for OT in ovulation.
Oxytocin is likely to control ovulation, prompt an
endogenic LH increase, prompt the last steps of
oocyte maturation, lead to follicle rupture and pre-
serve corpus luteum. Generally speaking, OT is
regarded as a suitable regulating factor of repro-
duction, and the OT system has been examined
more often for the action mechanisms. Oxytocin
seems to be promising as a new therapy modality
for infertile women, and it can be reserved for
patients resistant to CC.

In general, it is concluded that using oxytocin
along with clomiphene citrate is as efficient as
HCG, and that it could be utilized as a substitute
to prompt ovulation in patients resistant to
clomiphene citrate. Oxytocin simulates physiolog-
ical conditions. The current findings demonstrate
the role played by oxytocin in ovulation. Oxytocin
is capable of regulating ovulation, increasing LH
androgen, inducing the last steps of oocyte matu-
ration, facilitating the follicle rupture, and main-
taining the corpus lutuem. 
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