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Abstract 

Background: Bisphenol A (BPA) is most widely chemical produced compounds worldwide. The 
exposure BPA was in different ways such as diet, drinking water, inhalation that is associated with 
reproductive disorders.  

Objective: This study aimed to evaluate the correlation between BPA concentrations in seminal fluid 
and some seminal parameters (sperm concentration, sperm morphology, motility). 

Method: The study was conducted on 70 men included infertile patients and fertile men (control) that 
all enrolled men have the same inclusion and exclusions criteria. The concentrations of BPA in seminal 
plasma were detected by an ELISA assay. Statistical analysis was achieved using least significant 
difference and Z-tests to compare the variances between seminal parameter and BPA concentrations in 
seminal plasma.  

Results: showed the mean of BPA concentration in seminal plasma was 26.13± 13.18 ng/ml. The 
correlation between sperm concentrations and BPA concentrations was negative and significant ( r= - 
0.537, p> 0.01). The similar correlation of BPA concentration with normal sperm morphology (r = -
0.470 and p >0.01). The result revealed the correlation of BPA concentrations and progressive motility 
was a significantly negative (r =-0.540, p>0.01). While, it was not correlation observed between BPA 
concentrations with non-progressive motility, and was observed a positive correlation between BPA 
concentrations and immotile sperm (r= 0.524).  

Conclusions: This study concluded that the concentrations of BPA in seminal plasma were highly and 
there was evidence that BPA could impact on male reproductive. 
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Introduction: 

  Infertility is one of the main issues facing 
the global health community. After a year of 
routine, unprotected sexual contact, a healthy 
couple is unable to conceive (Houda et al., 
2021). Changes in male fertility have been 

linked to some of the most prevalent 
environmental exposures, such as phthalates 
and bisphenol A (BPA) found in plastics 
(Krzastek et al., 2020). One of the most widely 
produced compounds worldwide is BPA 
(Danielsson, 2020). The majority of these 
factors have been shown to affect sperm 
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parameters (Bisconti et al., 2021). It is a 
substance that is frequently used in epoxy 
resins and polycarbonate plastic (INFOSAN, 
2009). Epoxy resins utilized as protective 
linings for canned foods and beverages, as well 
as polycarbonate plastics which used in infant 
bottles and food containers (FAO/WHO, 2010). 
These plastic items are frequently used in the 
packaging of food and beverages, creating a 
pathway for exposure through direct ingestion 
(Preethi et al., 2014). BPA may be found in a 
variety of substances, including the air, water, 
personal care items, dust, and beverages (Gallo 
et al., 2017; Hines et al., 2018; Liu et al., 2019). 
However, BPA amounts were identified in foods 
like sweets, fruits, and vegetables (Chang et al., 
2019; Yao et al., 2020). However, more than 
90% of people in western countries have 
measurable levels of BPA in their urine 
(Castellini et al., 2020). BPA is an endocrine-
disrupting substance that acts similarly to 
estrogen (Mazzotta et al., 2013). Due to its 
endocrine disruptive properties and links to 
numerous ailments, including diabetes, obesity, 
cardiovascular disorders, and reproductive 
toxicity (Iyigündodu et al., 2020; Liguori et al., 
2020). BPA has been linked with deleterious 
effects on male fertility and spermatogenesis 
(Benson et al., 2021). BPA concentration, 
demonstrating a negative correlation between 
seminal fluids parameters and BPA levels 
(Santiago et al., 2021). More study is required 
to examine how environmental toxins and 
lifestyle choices affect male reproductive and 
fertility (Ten et al., 2008). Therefore, it required 
to study effect of BPA on fertility by assessment 
the relationship between seminal plasma BPA 
concentrations with seminal parameters. 

Methods and Materials 

 T he study was included 70 men included 
infertile patients and fertile men (control) at 
the High Institute for Infertility Diagnosis and 
Assisted Reproductive Technologies /Al-
Nahrain University, Babel Teaching Hospital for 
Women and Children and private clinics ( AL-
Zahawi) from January 2022 until April 2022. 
This study had been approved by Local Ethical 
Committee in the High Institute. Detailed 
questionnaire was designed depending on 
history and physical examination. Notably, 
cases were assorted according to certain 
inclusion and exclusion criteria. The inclusion 

criteria pointed to collect samples from patients 
that ranged from (20-42) years old, good 
physical and mental health. The exclusion 
criteria included azoospermia (obstructive and 
non-obstructive), chronic smoker, history of 
drug abuse, chemotheraby, abdomino-pelvic 
surgery, diabetes, varicocele, genital infection, 
genetic infertility (e.g. Klienfelter’s syndrome 
and Y-chromosome microdeletions), and tumor 
syndrome that all were ruled out.  

Seminal Analysis: 

 Semen sample was collected after a 
minimum/maximum of 2–7 days of sexual 
abstinence these semen samples were collected 
in a private room near the laboratory by 
masturbating into a clean, wide-mouth sterile 
plastic. The samples were then liquefied in an 
incubator (37°C). After complete liquefaction, 
the viscosity of the sample can be estimated by 
gently aspirating it into a wide-bore plastic. A 
normal of semen sample has homogeneous, 
grey-opalescent appearance. The pH should be 
measured. A drop of semen is spread evenly 
onto the pH paper. After 3 seconds. The normal 
pH of the semen when the semen is slightly 
alkaline, is between 7.2 and 8. After, the 
macroscopic examination were done according 
to WHO (2010). The microscopic investigation 
of the sample, estimates are included the 
concentration, motility, morphology, 
agglutination of spermatozoa, and presence of 
cellular elements other than spermatozoa. 

Assessment of BPA Concentrations in 
Seminal Plasma:  

  Seminal fluid analysis was performed 
according to World Health Organization 
guidelines (2010) and the remained semen 
sample was centrifuged at 3000 rpm for 10 min 
and the supernatant was separated from pellet. 
The supernatant was placing in eppendorf tube 
and storing at -20°C for measuring BPA. The 
seminal plasma (supernatant) was examined 
BPA concentrations. The estimation of BPA 
concentrations were carried out using an 
Enzyme-Linked Immunosorbent Assay kit 
(ELISA) that made by MyBioSource Company 
(Catalog No MBS167621), USA.   ELISA is a 
commonly used analytical biochemistry assay 
and the sensitivity concentration of BPA was 
0.23 ng/ml. This the double-sandwich ELISA 
technique sandwich kit is for the accurate 
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quantitative detection of human BPA. The kit 
consist plate has been pre-coated with human 
BPA antibody. BPA present in the sample was 
added and binds to antibodies coated on the 
wells. Determine the optical density (OD value) 
of each well immediately using a microplate 
reader set to 450 nm within 10 minutes after 
adding the stop solution. The standard curve for 
BPA by ELISA was ranged between 0.5 and 200 
ng/ml and performed at duplicate. 

Statistical analysis:  

 The statistical analysis was performed using 
the statistical package for social sciences 
(SPSS), version 23. Statistical analysis was 
achieved using least significant difference and 
Z-tests to compare the variances between 
seminal parameter and BPA concentrations in 
seminal plasma. The Data was expressed p 
value of < 0.01 was considered significant. 
Microsoft office Excel 2010 was used to 
calculate a correlation coefficient between the 
BPA in seminal plasma was carried out. The 
relationships of the BPA in seminal plasma with 
sperm concentration, sperm morphology and 
sperm motility were examined using the 
coefficient of correlation (r) at equation: 

 

  

 

Results:  

  The study included 70 men included 
infertile patients and fertile men (control) with 
a mean age of 30.757 ±5.28 years and an age 
range of 20 to 42 years. The mean body mass 
index (BMI) of all registered men was 25.978 ± 
2.46 Kg/m2 and the range was from 21.09 to 
31.55 Kg/m2. The mean of BPA concentration in 
seminal plasma was 26.13 ±13.18 ng/ml. While 
the maximum and minimum of BPA 
concentration were 59.20 and 2.91 ng/ml 
respectively ( Table 1). The frequency 
distribution of concentration of BPA in seminal 
plasma as shown in Figure (1). The high values 
frequency of BPA concentrations were 
observed from 25 to 39.9 ng/ml. In Figure (2A), 
the correlation between sperm concentrations 
and BPA concentrations was negative and 
significant ( r = - 0.537, p > 0.01). The 
correlation of BPA concentration with normal 
sperm morphology were a significant negative 
(r = - 0.470 and p > 0.01) as shown in Figure (2 
B). The result in Figure (3) revealed the 
correlation of BPA concentrations and 
progressive motility was a significantly 
negative (r = - 0.540, p > 0.01) in seminal 
plasma. While, it was not correlation observed 
between BPA concentration with non-
progressive motility and a positive correlation 
between BPA concentrations and immotile 
sperm (r= 0.524). 

Table1: Some characteristics of men enrolled in the current study 

and theirs seminal fluid analysis and BPA concentrations 

 

 Men 

Characteristic Mean ±SD Ranged   

 

 

Correlation 
(r) 

Age (years) 30.757 ± 5.28  20 - 42 

Body Mass Index (Kg/m2) 25.978 ± 2.46 21.09 -
31.55 

 BPA  Concentrations ng/ml 26.13 ± 13.18 2.91- 59.20 

  

Seminal Fluid 

 Analysis  

Sperm Concentration 
(million/ml) 

29.65 ± 29.59 0.5 -104 - 0.537 

Progressive Motility % 27.51 ± 22.54  0 - 80 - 0.480 

Non-Progressive Motility % 24.42 ± 14.41 0.9 -50 - 0.138 

Immotile Sperm % 48.11 ± 24.28  7 - 99  0.524 

Normal Morphology Sperm % 27.34 ± 20.40  1 - 75 - 0.470 
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Figure 1: The frequency distribution of men according to  

concentration of BPA in seminal plasma 

 

  

(A)                                                                                      (B) 

Figure 2: The correlation of BPA concentration with sperm concentration and sperm 
morphology in seminal plasma 

  

 

(A)                                           (B)                                                  (C) 

Figure 3: The correlation of concentration BPA with progressive motility ,non-progressive 
motility and immotile sperm in seminal plasma  
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Discussion 

 It was obvious from the data of study, the mean 
concentrations of the BPA in seminal plasma 
was very highly (26.13 ng/ml). In the study 
carried out by Wiraagni et al. (2019), the BPA 
levels in human blood plasma varied from 0 to 
76.80 ng/mL. Omran et al. (2018) indicated that 
the BPA levels were 20.9 ng/ml and 24.2 ng/ml 
in the urine of fertile controls and infertile 
patients respectively. While, Fialková et al. 
(2021) demonstrated the BPA concentration in 
seminal fluid ranging from 0.04 ng/ml to 1.62 
ng/ml. However, BPA release and presence in 
human bodily fluids such as urine (reaching 
30.3 ng/mL) and saliva (ranging from 0.64 
ng/ml to 30 g/ml) (SCENIHR, 2015).  The data 
of study was showed a high level of BPA 
concentration in seminal plasma, these result 
due to different daily lifestyles in Iraq such as 
eating habits of people, using plastic material 
and environmental pollution. Corrales et al. 
(2015) exhibited that the BPA concentrations 
found in air, sewage, soils, sediments, surface 
waters and wildlife. Adeyi and Babalola (2019) 
observed that the concentrations of BPA in food 
types ranged from 5.88–21.3 ng/g in canned 
chicken, in frozen fish, in canned fish, and in 
processed cheese. While Siddique et al. (2021) 
discovered the meat and fish items have been 
shown to have the highest BPA contamination 
among non-canned foods. The recent studies by 
Ginter-Kramarczyk et al. (2022), concluded that 
the individual concentrations of BPA in bottled 
water were modest (ng/l) at 0.6 mg/kg b. w. 
and the cumulative daily dose in the body could 
be substantially higher than the amounts 
stated. Vasiljevic and Harner, (2021) describe, 
the maximum outdoor BPA concentrations are 
1.1 × 106 pg/m3 close to a low-tech e-waste 
recycling facility. The results of study showed a 
negative significant correlation between BPA 
concentrations in seminal plasma with sperm 
concentration (r = - 0.537, p > 0.01) that 
illustrated in Figure (2 A) and Table (1). 
According to studies by El Salam and Selim, 
(2019), the BPA poses a risk to various degrees 
of male fertility potential in humans, which 
could have an adverse effect on steroidogenesis 
and spermatogenesis as well as sperm function 
and quality. In Figure (2 B) and Table (1), the 
result show significantly negatively correlation 
(r = - 0.470., P < 0.01) the seminal plasma BPA 

with sperm morphology. These results are in 
agreement with Palak et al., ( 2021) who 
obtained that the BPA level in seminal plasma 
correlated negatively with normal semen 
morphology. In another study done by Dabeer 
et al. (2020), they found that male offspring of 
BPA-exposed parents with deformed hooks and 
tail impairments in their sperm. Since sperm 
cells must travel a long, difficult path before 
coming into contact with an ovum and 
successfully fertilizing it, the sperm must be in 
perfect health and quality (Masdiyasa et al., 
2016). In contrast, a higher BPA concentrations 
are not shown to be related with aberrant 
sperm shape or concentration (Pollard et al., 
2019). Due to xenoestrogens' potential to 
damage male reproductive function, 
occupational exposure to pollution, or changes 
in lifestyle, male semen quality may be 
diminishing (Ten et al., 2008). The sperm 
proteome is altered by BPA exposure, which 
alters sperm function and fertility (Rahman et 
al., 2017). The results of study exposed that 
significant negative relationships between 
progressive motility and BPA concentration in 
seminal plasma (r = - 0.480, P < 0.01) (Figure 3 
and Table 1). Whilst, the correlation of BPA 
concentrations in seminal plasma with 
immotile sperm were r = 0.524 ( Figure 3 and 
Table 1). But, it was not appeared clear 
correlation between the concentrations of BPA 
and non-progressive motility (Figure 3 and 
Table 1). The data of present study emphasize 
that many risk to human health due to continue 
BPA exposure. This result is concurred with 
Tomza-Marciniak et al. (2018), who concluded 
that there was more solid evidence of BPA's 
detrimental effects on sperm quality and 
motility. Rahman et al. (2017) exhibited that 
the BPA concentrations in the urine were 
increased the percentage of immature sperm 
and sperm with sex chromosomal disomy, also 
decrease sperm motility, which is linked to 
lower-quality sperm. Moreover, in young adult 
men, there is a correlation between urine BPA 
and semen parameters (Benson et al., 2021). 
The correlation coefficient of semen quality 
parameters (sperm concentration, morphology 
and motility) revealed that BPA exposure has 
hazards on male reproductive.  

 

Conclusions: 
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 This study concluded that the concentrations of 
BPA in seminal plasma were highly when it 
compared with other previous study. The 
results revealed a significant negative 
correlation between the sperm morphology, 
progressive motility and sperm concentration 
with BPA concentrations in seminal plasma. 
This evidence that BPA could impact on male 
reproductive. Hence it essential to change 
lifestyle and reduce plastic containers for kept 
the food and beverages toward the decreasing 
of BPA risk health factors. 
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