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Abstract 
Objective: This is a retrospective study to evaluate the effect of using the an-
tioxidants containing coenzyme Q10 (CoQ10) and omega-3 in patients un-
dergoing in vitro fertilization and intracytoplasmic sperm injection 
(IVF-ICSI) for unexplained infertility. Materials Methods: A total of 299 pa-
tients undergoing IVF-ICSI for unexplained infertility at the IVF center of 
Ondokuz Mayıs University were studied. The subject group consisted of 135 
patients who used OMEPA Q10 (Co Q10 100 mg, omega-3 600 mg, ei-
cosapentaenoic acid 300 mg, docosahexaenoic acid 230 mg) for two months 
before ovarian stimulation. A group of 164 patients who did not use the sup-
plement were evaluated as the control group. Results: The pregnancy rate of 
patients using antioxidants was statistically higher than that of those who did 
not use the supplement (p < 0.05). The pregnancy rates of patients in the two 
groups were 32.9% and 49.6% respectively. The pregnancy rate of patients 
using antioxidants was statistically higher than that of those who did not use 
the supplement (p < 0.05) seemed not enough. Conclusion: We concluded 
that using antioxidants that contain Co Q10 and omega-3 in patients under-
going IVF-ICSI for unexplained infertility increased the clinical pregnancy 
rate. We recommend using antioxidants that contain Co Q10 and omega-3 in 
infertile patients. 
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1. Introduction 

Today, despite many advances in infertility treatment, the rate of achieving live 
pregnancy after the first cycle of in vitro fertilization (IVF) is still around 29% 
[1]. Therefore, various alternative treatments are used to increase IVF success. 
Nutritional supplements are one of these alternative treatments. Antioxidants 
are the most important nutritional supports; vitamins C and E, omega-3, poly-
unsaturated fatty acids, melatonin, L-arginine, and coenzyme Q10 (Co Q10) are 
the main antioxidants used [2]. Many in vivo and in vitro free oxygen radicals 
occur during assisted reproduction processes [3]. These radicals prevent oocyte 
maturation [4] and embryo growth [5]. The use of antioxidants can contribute 
to the IVF process by eliminating these oxygen radicals. In unexplained infertil-
ity patients, it has been found that free oxygen radicals increased and some an-
tioxidants decreased in follicular fluid [6]. Co Q10, also referred to as 
ubiquinone, is found in the inner membrane of mitochondria [7] and helps mi-
tochondrial energy production by providing electron transport [8]. This energy 
production is vital for the continuation of normal reproductive function, since 
oocyte maturation, fertilization, and implantation of the embryo into endo-
metrium are energy-dependent processes [9] [10]. Unlike other cells, oocytes 
and early embryos completely derive their energy requirement from oxidative 
phosphorylation [11]. Omega-3 consists of alpha-Linoleic acid (ALA), ei-
cosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). Omega-3 is essen-
tial for the synthesis of cholesterol, the precursor of estradiol synthesis. Studies 
have shown that omega-3 uptake contributes positively to embryo morphology 
[7]. Unexplained infertility diagnoses include patients for whom standard tests 
cannot identify the cause of infertility. Such patients constitute 15% - 30% of the 
infertile patient population [12] [13]. The inability to detect causes of infertility 
with known diagnostic methods supports the idea that molecular-level defects or 
nutrition problems are the main cause of infertility. A lack of several micronu-
trients was detected in patients with unexplained infertility [14]. This deficiency 
may decrease the quality of oocytes by causing an increase of oxygen radicals in 
oocyte microenvironments [15]. Thus, it has been suggested that antioxidant 
supplements may improve the success of IVF by providing a positive effect on 
oocyte quality. This study investigates this suggested effect of omega-3 and Co 
Q10 usage in order to determine whether it can improve IVF success in unex-
plained infertility patients. 

2. Materials and Methods 

This study was carried out on 299 patients with unexplained infertility between 
21 and 40 years of age; all were enrolled at the IVF center of Ondokuz Mayıs 
University between January 2008 and December 2017. The unexplained infertil-
ity diagnoses were made according to the Practice Committee of the American 
Society for Reproductive Medicine (ASRM). Spermiogram and hysterosalpingo-
graphy (HSG) were requested from each couple. Early follicular phase follicle 
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stimulating hormone (FSH) value was measured and antral follicle count was 
performed by vaginal ultrasonography. This study included men with normal 
spermiogram analysis according to WHO2010 [16] criteria and ovulatory 
women below 40 years of age, no pathology on HSG and FSH value < 15. At least 
two cycles of controlled ovarian hyperstimulation and intrauterine insemination 
(COH-IUI) were performed on patients before IVF-ICSI. Patients with polycys-
tic ovary syndrome were excluded from the study. One hundred and thirty five 
patients used OMEPA Q10 (Co Q10100 mg, omega-3 600 mg, EPA 300 mg, 
DHA 230 mg; TAB, Turkey) for two months before ovarian stimulation. These 
were registered as the subject group, while 164 patients who did not take the 
supplement were evaluated as the control group. As all patients recorded to the 
center after 2013 used omega 3 and Co Q10 as antioxidant routinely so they 
were involved in the subject group, patients before the date were included in the 
control group. All patients were examined during the early follicular phase. Re-
combinant FSH (Gonal F 450 IU; Merck Serono, Spain) and human menopausal 
gonadotropin (HMG) (Merional 150 IU; Ali Raif, Turkey) were subcutaneously 
used for ovarian stimulation. Ovarian stimulation was performed with the an-
tagonist protocol. An appropriate gonadotropin dose was administered based 
onantral follicle count, FSH level, patient age, and body mass index. During 
stimulation, FSH, LH, E2, progesterone and serial ultrasonography measure-
ments were made. When a follicle with a diameter of 12 mm or more was de-
tected, the antagonist was given until the day of oocyte pick up (OPU). When 
more than two follicles 17 mm or larger in diameter appeared in serial ultra-
sonography measurements, ovulation was triggered by giving Human chorionic 
gonadotropin (hCG) subcutaneously (Ovitrelle 250 mcg; Merck Serono, Swit-
zerland). OPU was scheduled for 36 hours after hCG injection. Each patient re-
ceived 100 mg of progesterone intramuscularly (Progest an 50 mg; Kocak, Tur-
key) and 8 mg of estradiol orally (Estrofem 2 mg; Novo Nordisk, Denmark) for 
luteal support. We mentioned the only day 5 embryo transfers for this study. 
Considering patient age and embryo quality and number, either one or two em-
bryos were transferred. Clinical pregnancy was defined by the appearance of the 
gestational sac on ultrasonography. The study protocol was approved by the 
Ethical Committee of the Medical Faculty of OndokuzMayıs University 
(OMU-KAEK 2018/16). 

Statistical Analysis 

The data were analyzed with IBM SPSS V.23. The appropriateness of the normal 
distribution of the data was examined by the Shapiro-Wilk test. While compar-
ing non-normal distribution data according to antioxidant usage, a 
non-parametric method, the Mann-Whitney U test, was used. When the cate-
gorical data were analyzed, the chi-square test was used. Quantitative data were 
presented in the form of a median (min-max), while the qualitative data were 
presented as a frequency (percent). The significance level was taken as p < 0.05. 
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Power analysis results estimated that it would be sufficient to take 60 cases in the 
patient group and 120 cases in the control group to have 95% confidence and 
81.3% test power (Gat et al., 2016). 

3. Results 

Two hundred ninety-nine patients were included in the study. While 164 did not 
use any antioxidants, 135 patients used the supplement. There is not a meaning-
ful difference between the groups using and not using antioxidants according to 
age, antral follicle count or basal FSH (p > 0.05) (Table 1). The median value of 
gonadotropin doses was found to be 2550 IU in the patients who used antioxi-
dants and 3600 IU in patients who did not use antioxidants; the difference be-
tween the groups was statistically significant (p < 0.01). There is no significant 
difference between the groups regarding other parameters (p > 0.05) (Table 2). 
The pregnancy rate of the patients using antioxidants was statistically higher 
than those who did not use the supplement (p < 0.05); the rate of pregnancy for 
the antioxidant group was 49.6%, and the rate for the other group was 32.9% 
(Table 3). 

4. Discussion 

The results of this study indicated that clinical pregnancy rate significantly in-
creased when omega-3 and Co Q10 were used as an antioxidant treatment for 
patients with unexplained infertility undergoing IVF-ICSI. In addition, the total 
gonadotropin dose required for stimulation was significantly lower in patients 
using antioxidants. The information available in the literature supports these 
findings. It has been shown that increased oxidative stress is a reason for infertil-
ity [17]. Oxidative stress is the result of antioxidant mechanisms being inade-
quate in clearing increased free oxygen radicals. Free oxygen radicals occur in 
vivo in both the male and female genital tract and in vitro during IVF proce-
dures [3]. While certain levels of oxygen radicals are required for normal repro-
ductive function, increasing levels of the radicals damage reproductive cells [18]. 
Increased free oxygen radicals disrupt nearly all components of the cell proteins, 
lipids, nucleic acids, carbohydrate structures and so on this damages the mito-
chondrial function and therefore reduces energy production. This negatively af-
fects oocyte maturation, which is an energy-dependent process, and therefore  
 
Table 1. Prestimulation assessment. 

 
Non-antioxidant group  

(n = 164) 
Antioxidant group  

(n = 135) 
P 

Age 31 (21 - 39) 32 (22 - 39) 0.058 

Number of antral follicles 5 (5 - 28) 6 (5 - 16) 0.053 

Basal FSH (mIU/ml) 10 (2 - 15) 12 (3 - 15) 0.055 

BMI 24.3 25.9 0.57 

Data expressed as median (min-max). 
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Table 2. Stimulation outcomes for both groups. 

 
Non-antioxidant group  

(n = 164) 
Antioxidant group  

(n = 135) 
P 

Estradiol level at hCG 
day (pg/ml) 

1500 
(184 - 5400) 

1400 
(434 - 6000) 

0.407 

Total amount of  
gonadotropins 
dose (IU/ml) 

3600 
(1400 - 9000) 

2550 
(1000 - 6300) 

<0.001 

Number of oocytes 
collected 

10 (0 - 33) 11 (2 - 29) 0.960 

Metaphase II oocytes 8 (0 - 29) 7 (1 - 20) 0.855 

Number of oocytes 
fertilized 

5 (0 - 21) 5 (0 - 18) 0.362 

Data expressed as median (min-max). 

 
Table 3. Pregnancy rates. 

 Non-Antioxidant group Antioxidant group P 

Number of pregnancy-free 
patients (%) 

110 (67.1) 68 (50.4) 
0.002 

Number of clinical pregnancies 
(%) 

54 (32.9) 67 (49.6) 

 
affects oocyte fertilization. Turi et al. showed that the Co Q10-protein value in 
mature oocytes is higher than in dysmorphic oocytes [19]. Ben-Meir et al. have 
shown that when the process of Co Q10 synthesis is damaged in rats, energy 
production is reduced, leading to infertility caused bymeiotic spindle anomalies 
[9]. Levels of glutathione peroxidase enzyme, an antioxidant, were found to be 
low in the follicular fluid of unexplained infertility patients [6]. It is estimated 
that in these individuals, Co Q10 taken in the diet may clear increased oxygen 
radicals in the follicular microenvironment and increase energy production 
leading to a better oocyte formation. Gat et al. did not find a statistically signifi-
cant increase in pregnancy rates between poor ovarian reserve patients using Co 
Q10 in combination with dehydroepiandrosterone sulfate (DHEA) and those 
using DHEA alone [20]. However, a control group was not used in this study; 
DHEA was routinely given to both groups. On the other hand, Bentov et al. 
showed that use of Co Q10 increased pregnancy rates in patients who underwent 
IVF-ICSI in randomized controlled trials, but this result was not statistically sig-
nificant because of the low number of patients [8]. This finding is in agreement 
with the results of our study. Youssef et al. used antioxidant preparations con-
taining vitamins A, C, and E, zinc, molybdenum, selenium, biotin, and biofla-
vonoids in unexplained infertility groups; these groups showed no difference in 
clinical pregnancy rates [21]. Despite the similar patient group, the significant 
increase in clinical pregnancy rates revealed in the current study may be due to 
the fact that CoQ10 is not only an antioxidant but also an agent that increases 
mitochondrial energy production. Besides increasing the production of mito-
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chondrial energy by providing electron transport, Co Q10 saves the mitochon-
dria from oxidative stress [8]. Considering that oocytes and embryos receive 
their energy needs from oxidative phosphorylation, the presence of adequate and 
necessary energy levels seems essential for quality oocyte and embryo develop-
ment. Studies have implicated that chromosomal disorders, the arrest of oocyte 
maturation, and impaired embryo development occur because of failures in the 
mechanism of oxidative phosphorylation [9] [10] [22]. The study performed by 
Akarsu et al., which measured Co Q10 levels in follicular fluid from patients un-
dergoing IVF-ICSI for unexplained infertility, put forth that higher quality oo-
cytes and embryos and a higher pregnancy rate were found in patients with high 
Co Q10 levels [23]. The high efficiency of Co Q10 as a lipid soluble antioxidant 
is proven by its localization, effective reactivation, and relatively high concentra-
tion [24]. In the present study, the use of antioxidants reduced the total gonad-
otropin dose administered for ovarian stimulation although there is no change 
in stimulation protocols. Similar findings were observed by Gat et al. who found 
that Co Q10 reduced the total gonadotropin dose in patients with poor ovarian 
reserve [20]. The authors argued that Co Q10 could increase the sensitivity of 
follicles to gonadotropins. Turi et al. showed the presence of Co Q10 in the fol-
licular fluid first, and they speculated that it may have distinct roles from that 
found in the mitochondrial inner membrane [19]. This result supports the find-
ings of the present study; particularly in confirming that Co Q10 may enhance 
the sensitivity of follicles to gonadotropins. Endometrial secretions and fluid 
have been shown to be effective in feeding the embryo during the preimplanta-
tion phase [25]. Increased pregnancy rates may also be associated with the 
elimination of oxidants and energy deficiencies in the endometrial fluid. It was 
also found that the implantation potential of the embryo is related to the energy 
content of the embryo [10]. Although this study is retrospective, it may be a 
guide for prospective studies to be performed in this area, since it includes a 
large population of patients. The most important limitation of our study is that 
omega-3 and Co Q10 are used together; therefore, it is not possible to comment 
on which is more effective or whether they have a synergistic effect in increasing 
the pregnancy rate. This study is an observation of an apparent change in clini-
cal pregnancy that coincided with the introduction of a nutritional supplement. 
The interpretation of this needs to be much more cautious as there are many 
other factors that could potentially account for this improvement i.e. laboratory 
experience although we didn’t have any change in protocols for unexplained in-
fertility patients during the time. 

5. Conclusion 

We found that using antioxidants containing Co Q10 and omega-3 in patients 
with unexplained infertility undergoing IVF-ICSI increased the clinical preg-
nancy rate. There is a need for randomized controlled studies in order to pre-
cisely show the effect of CoQ10 and omega-3 when used in the treatment of un-
explained infertility. 
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