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Abstract
Background: Polycystic ovarian syndrome (PCOS) is a complicated endocrine disorder
characterized by metabolic and reproductive disorders. This syndrome is the most
common cause of infertility. The aim of this study was to investigate the effect of
Coenzyme Q10 on anti-Müllerian hormone (AMH) level as an indicator of PCOS patients.
Methods and Methods: We designed an interventional clinical trial study on 30 women
with PCOS. The variables studied were age, marriage status, number of pregnancies and
history of PCOS. All patients were evaluated for AMH by Electrochemiluminescence
Immune assay. Patients with a serum AMH level of 5 and above were treated with CoQ10 pills 100 mg daily for 3 months. Results: The mean age of patients was 23.3 ± 4.7
and the duration of PCOS was 4.76 ± 0.76 years. 55% of patients were single and 78%
of cases referred with Oligomenorrhea. The mean level of AMH in patients with PCOS
showed that Q10 significantly decreased the AMH (2.2 ± 10.36 vs. 1.4 ± 8.57, p value
= 0.02). Conclusion: The effect of Q10 intake as an inexpensive and effective therapy
significantly reduced the level of AMH in patients with PCOS.
Keywords: Anti-Müllerian hormone; Coenzyme Q10; Polycystic ovary syndrome;
Infertility

Introduction
Polycystic ovarian syndrome (PCOS) is a complex condition
characterized by high levels of androgen, menstrual disorder, or small
cysts in one or both ovaries. [1] This complication is a heterogeneous
disorder that affects at least 7% of adult women. [2] According to the
World Health Organization, nearly 5 million pregnant women in the
United States are exposed to PCOS, with a detection and the management
costs of over 4 billion $ a year to identify and manage. [3] In addition,
researches have shown that PCOS increases the metabolic risk factor,
type 2 diabetes and possibly cardiovascular disease. About a third of
patients with PCOS have impaired glucose tolerance. Therefore, the
central role of insulin resistance in the emergence of PCOS manifests
itself as a primary objective for management of this disease. [4] Various
studies have shown that resistance to insulin not only causes metabolic
problems but also plays a role in the development of fertility disorders
in PCOS women. Studies have shown that insulin has a profound effect
on both the levels of ovarian and folic acid stroma. Insulin secretes
androgens in the ovary, and the increase in androgens results in the
analysis of growing follicles and interfere with the appearance of a
dominant follicle. Increasing the number of follicles and increasing the
androgens in PCOS patients leads to an increase in the production of
anti-Müllerian hormone (AMH). [5,6]
AMH is produced from Granulosa cells of the antral ovarian follicles
and its amount represents the size of growing follicles and ovarian
reserve function. Previous studies have shown that the level of AMH
in PCOS is increased by 2-3 times and is associated with various
metabolic, endocrine and reproductive disorders (such as ovarian
dysfunction, hyperandrogenism, and infertility). [7] Evidence suggests
that elevated levels of AMH in women with PCOS are likely to play a
role in the follicular infertility and decrease the sensitivity of growing
follicles to follicular stimulatory hormone. Recently, the determination
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of serum AMH level as a valid indicator of ovarian function has been
suggested for female infertility and PCOS diagnosis, and possibly the
possibility of targeted treatment of infertility. [8-10]
Nowadays, in various studies, the effect of non-pharmacological
therapies through the regimen on reproductive performance and the
reduction of metabolic heart risk factors has been shown. [11] Previous
studies have shown that taking coenzyme Q1O (CoQ10) supplements
with antioxidant effects greatly improves blood glucose control
(glucose concentration, insulin concentration, insulin resistance and
HbA1c), blood pressure, dyslipidemia (TG, chol), ovulation induction
and preserving the ovarian reserve. [12,13] Animal studies have reported
that CoQ10 increases the reproductive life of female rats up to 30%,
and animals that produce more CoQ10 are more likely to ovulate
and improve ovarian responses and hormonal changes in them. [14]
Therefore, due to the high prevalence of PCOS and its complications,
as well as the significant effect of CoQ10 on various disorders in these
patients and the lack of adequate and human studies in this field, we
have investigated the effect of Q10 on AMH levels in patients with PCOS.

Materials and Methods
Study selection
This study was an interventional randomized clinical trial in which the
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effect of coenzyme Q10 on PCOS was measured over a period of 3
months. Patients who participated in this study were selected from all
women with PCOS who were referred to the Kowsar Medical Center
(Arak University of Medical Sciences, Iran). All the patients have
proved to have PCOS according to Rotterdam Criteria. There were 30
women eligible to participate in the study.

Ethical considerations

Inclusion criteria: Have at least 2 of 3 Rotterdam Criteria;

Statistics analysis

• Oligo-ovarian manifestations and ovulation failure
• Clinical or laboratory symptoms of hyperandrogenism and
• Polycystic ovary specimen in ultrasound as a criterion for PCOS)
Exclusion criteria: CoQ10 supplementation in the last 3 months,
Sensitivity to Q10 and lack of consent to participate in the study.
After selecting patients, the variables including age, marriage status,
history of pregnancies and the history of PCOS were extracted from
their medical records. All patients were evaluated for AMH by
Electrochemiluminescence Immune assay (ECLIA) using Cobas e411
instrument.
AMH levels based on current kits include natural ovarian reserve,
AMH >1 and high reserve (often in PCOS patients) with an AMH>
3 and a normal lower limit of 0.10-9.0. Given the constant amount of
AMH over the entire menstrual cycle, this test can be done at any time
from the menstrual cycle.
All the patients with a serum AMH levels of 5 and above were treated with
CoQ10 pills (made in Zist Takhmir Co. Iran) for 3 months at a daily rate
of 100 mg (one tablet). At the end of the third month, the patients returned
to the laboratory and their AMH levels were measured again.
Table 1: Demographic characteristics and measurement of AMH
levels in patients.
Mean ±
Parameters
p-value
SD
Age (years old)
23.3 ± 4.7
Single
55%
Marriage status
Married
45%
PCOS duration (Years)
Before CoQ10
consumption
Serum AMH
level
After CoQ10
consumption
Oligomenorrhea
Referral reason
Fertility problems

4.8 ± 0.76
10.36 ±
2.2
8.57 ± 1.4
78%
22%

0.02

-

Figure 1: Mean AMH level before and after consumption of Q10.

The aim of the study was described for all patients, and then they were
asked to attend the study by filling out the Consent Form. Patients were
also free to withdraw from the study if they had adverse effects due to
drug use or if they did not wish to continue their collaboration.

Data were analyzed using SPSS software (version 20) and also using
statistical tests such as t- test and ANOVA, and the level of significance
was considered to be 0.05.

Results
In this study, 30 patients were selected among PCOS patients referred
to Kawsar Medical Center (Arak, Iran). The mean age of patients was
23.3 ± 4.7 and the mean duration of PCOS was 4.8 years. The marriage
status and the reason for referral were also studied in patients, which
are listed in Table 1. 55% of patients were single and 45% of them were
married. 78% of cases referred due to Oligomenorrhea. The effect of
Q10 on the level of AMH was evaluated in PCOS patients. Results
showed that CoQ10 in patients with PCOS significantly decreases
AMH and the mean AMH level after CoQ10 administration in patients
is obviously reduced [Figure 1].

Discussion
Managing and treating women with the polycystic ovarian syndrome
(PCOS) is one of the major challenges in reproductive medicine.
This syndrome is associated with a wide range of causes and clinical
symptoms, including increased insulin levels, insulin resistance, and
increased androgens. [15] The initial causes of this complication remain
questionable. However, due to the proven role of oxidative stress in
the pathogenesis of PCOS, many studies have been performed on the
effects of antioxidants on biochemical parameters and on the course
of the disease and clinical manifestations of these patients in order to
improve and treat these patients along with other treatments using these
compounds. [16] In this study, we also tried to investigate the role of
antioxidant coenzyme Q10 in evaluating the effect of this coenzyme
on the level of AMH as an indicator hormone in diagnosing patients
with PCOS syndrome. The results of this study showed that CoQ10
consumption along with the treatment regimen of patients with PCOS
significantly decreased AMH level and improved fertility.
Studies have shown that CoQ10 is the most potent endogenous
antioxidant in that inhibits protein, DNA and fat oxidation. The
amount of CoQ10 is reduced in the pathologic conditions associated
with oxidative stress and the aging process. [17] The addition of
CoQ10 supplement to the diet of patients with some disorders such
as cardiovascular disease, metabolic disorders, and immune deficiency
can be useful. [18-20]
The results of previous studies were almost consistent with our study,
in a study by Molyneux et al. numerous studies were reviewed,
and collectively they reported that CoQ10 deficiency leads to
manifestations such as progressive muscle weakness, abnormal
fatigue, and dysfunction of the nervous system. [21] Animal studies
have also reported that COQ10 increases the reproductive life of
mice to 30%, and animals that produce more CoQ10 can produce
more eggs. [14] Several other trials have been conducted on the use of
CoQ10 in various diseases and pathological conditions. One of the
most important studies was performed on the effect of Q10 on the
reduction of myopathic pain associated with statin use. A prospective
observational study titled relationship between serum AMH level and
the number of antral follicles in PCOS women performed by Park A et
al. In that study, all patients with PCOS, had serum AMH levels ranged
between 1.65 to 14.2 ng/ml (an average of 5.61 ± 0.9) and the number
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of antral follicles performed in the MRI was between 14-37 follicles
(An average of 23.9 + - 1.7). Results of this study showed a significant
relationship between serum levels of AMH and the number of antral
follicles in patients with PCOS. [7]
In another study, Refaeey et al. surveyed the effects of clomiphene
citrate and CoQ10 on ovulation induction in patients with clomipheneresistant PCOS. The results of their study were presented as primary
and secondary outcomes. Primary outcomes include the number
of follicles, serum estradiol and progesterone levels, endometrial
thickness, and ovulation and secondary outcomes include pregnancy
and abortion. The overall results indicate a significant effect of
CoQ10 and clomiphene citrate on improving the rate of ovulation and
pregnancy in patients with PCOS and suggested that these components
could be considered as an effective option before treatment with
gonadotrophin and Ovarian Drilling. [12]
Another study titled Protective Effects of CoQ10 on ovarian resistance
against oxidative stress damage in 2016 performed by Özcan P
and colleagues on female rats. Their results indicated that CoQ10
supplementation could have a protective role of ovarian reserve against
the mitochondrial aging process and the planned physiological ovarian
aging process. According to studies, oocytes have the highest number
of mitochondria in each cell (about 2 × 105 copies). The mitochondrial
function affects the quality of the eggs and plays an important role
in the fertility and fetal development process. It has been shown that
impairment of mitochondrial function may be the onset of a metabolic
syndrome such as obesity, insulin resistance, abnormal lipid profile,
and increased risk of postpartum cardiovascular disease. [17-21]

Conclusion
In general, the results of this study were encouraging, however, the
CoQ10 dosage and the optimal duration of treatment should be further
investigated. In addition, the effects of CoQ10 therapy on hormonal
and metabolic profiles, hyperandrogenic symptoms and cardiovascular
risk factors need to be further assessed on whether these risk factors
may change, especially in PCOS. Therefore, it seems that CoQ10 may
be a valuable alternative in developing countries for women over 35
who need faster treatment protocols. CoQ10 seems to be a promising,
inexpensive and safe drug that lowers AMH levels, followed by
improved PCOS.
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