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Background: Obesity is among the most common causes of male infertility. 

Infertility rates have risen in recent years among men, particularly those with 

concomitant health issues besides obesity, such as varicocele or diabetes, in 

couples who underwent in vitro fertilization (IVF) or intracytoplasmic sperm 

injection (ICSI). Objective The goal of this study was to see how varicocele 

and diabetes affected semen quality, hormonal profile, the rate of fertilization, 

the quality of the embryo, and the pregnancy rate after intracytoplasmic sperm 

injection (ICSI) in overweight men. Patients and methods: The study 

involved 150 couples who were recruited from the assisted reproductive unit 

at Al-Azhar University. International Islamic Center for Population Studies 

and Research. Control (C), overweight with varicocele (OW & V), and 

overweight with diabetes (OW & D) were the three groups (each with 50 

participants). For each case, the biochemical, antioxidants, and sperm 

parameters were examined. Then, during and after the ICSI procedure, 

fertilization, cleavage, embryo quality, and pregnancy rates were all checked 

and recorded. The percentages of fertilization rate and high-quality embryos 

in the OW & V and OW & D groups were significantly less than in the control 

group (p<0.001). However, it was noted that abnormal sperm morphology 

increased and the percentage of positive pregnancy tests was reduced by 50% 

in OW and V, followed by OW and D (55%). Conclusion: The overweight 

males with varicocele and the overweight with diabetes males had 

considerably worse semen parameters and hormone profiles, as well as 

decreased rates of fertilization, pregnancy, and embryo quality. 

 

     INTRODUCTION 

 

             Obesity is a significant contributing factor to male infertility (Amiri and Tehrani 

et al., 2020). It lowers sperm quality and changes the morphological and chemical structure 

of testicular germ cells, reducing male reproductive capacity and leading to the creation of 

immature sperm cells (Teerds et al., 2011). Oxidative stress and a disturbance of the 
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hypothalamic-pituitary-gonadal axis are linked to obesity (Stefan et al., 2013). Unbalanced 

sex hormones can significantly affect spermatogenesis and other aspects of male 

reproduction (Shukla et al., 2009). Obesity is an increasing public health problem, 

according to Wolf and Woodworth (2009). According to the study, more than 1 billion 

people worldwide are overweight (BMI 25.0–29.9) and 300 million adults worldwide are 

obese (BMI > 30.0).  

             The World Health Organization (WHO) defines obesity as having a body mass 

index (BMI) ≥30 kg/m2. Obesity is a medical condition where there is too much body fat, 

which raises the risk of non-communicable diseases, which has a negative impact on 

morbidity and mortality (Begg et al., 2008). There have been few studies on the impacts of 

paternal BMI on foetus health and live birth outcomes (Tola and Oral, 2019), despite the 

fact that the impact on sperm function has been examined (Bakos et al., 2011).  In vitro 

fertilisation (IVF) following maternal obesity has been associated with oocyte alterations 

that damage the embryo's growth and decrease the likelihood of a subsequent pregnancy 

(Pinborg et al., 2011). Male obesity has a deleterious effect on a man's ability to reproduce, 

specifically modifying the morphological and molecular characteristics of the testicular 

germ cells, and eventually mature sperm (Palmer et al., 2012). 

        Reduced sperm concentration, aberrant sperm morphology, reduced chromatin 

reliability, and irregular motility is all problematic sperm factors linked to obesity (Puri et 

al., 2020).  

           Congenital abnormalities (Klinefelter's disease, Y chromosome deletions), germ cell 

aplasia, anorchia, testicular dysgenesis, cryptorchidism and spermatogenic arrest are all 

possible causes of spermatogenic failure (Colpi et al., 2005). Obesity, alcohol misuse, 

excessive smoking, anabolic steroids, elevated scrotal temperature and a variety of 

medicines that alter spermatogenesis can all have an effect on sperm quality (Jungwirth et 

al., 2012).                                                                                                                            

            Varicocele is a very common ailment. It results in unilateral testicular growth and 

development failure, as well as pain, discomfort, and diminished fertility (Evers and 

Collins, 2003). If the male partner is overweight or obese, this effect appears to be 

connected to decreased blastocyst size, sperm binding, and fertilisation rates during in vitro 

fertilisation (IVF). (Hwang et al., 2011).  

           Oxidative stress affects how quickly male infertility develops. Reactive oxygen 

species (ROS) can impair spermatozoa motility by inducing lipid peroxidation, which 

damages spermatozoa and fragments of DNA. (Tremellen et al., 2007).   According to 

several studies, a larger accumulation of bioactive lipids and a pro-oxidant/antioxidant 

balance may be the cause of metabolic disorders associated with obesity (Choromanska et 

al., 2020).  

         Type 2 diabetes and cardiovascular disease are both risks that are increased by the 

long-term condition of obesity (CVD). The disorder known as metabolic syndrome, which 

is characterised by hypertension, insulin resistance, and dyslipidemia, is more common in 

overweight or obese people than in those of normal weight (Powell-Wiley et al., 2021). 

Aim of the Work: 

         This study aimed to investigate the effect of varicocele and diabetes on semen quality, 

fertilization, embryo quality, and their impact on pregnancy after intracytoplasmic sperm 

injection (ICSI) in overweight men. 

 

       MATERIALS AND METHODS 

 

               In this prospective trial, 150 patients were included, and they were split into three 

groups: control (C), overweight with varicocele (OW & V), and overweight with diabetes 



Effect of Varicocele and Diabetes on the Semen Quality and Intracytoplasmic Sperm Injection 

 

361 

(OW & D) (each with 50 participants). From March to September 2019, the study was 

carried out in the assisted reproductive technology (ART) unit. Al-Azhar University. Cairo, 

Egypt. International Islamic Center for Population Studies and Research. Inclusion criteria: 

comprised of Body mass index (BMI) < 30 kg/m2 and >25 kg/m2 in the control group to 

achieve a normal fertility response and > 30 kg/ m2 in the other groups. The males age less 

than 45 years old and the female partners were less than 38 years old free of a medical 

disorder and have normal reproductive functions (no tubal disorders or endometriosis) no 

reason caused their non-pregnant. Normal quality of sperm in their husbands in the control 

group. The two other groups include men with diabetes and varicocele. Exclusion criteria: 

comprised Patients with oligozoospermia, aspermia, a history of cryptorchidism, 

Klinefelter syndrome, and BMI < 25 kg/m2 and age more than 45 years old. Patients on 

oral hormonal therapy and patients on weight loss programs.   

1. Study Procedures: The following conditions were applied to the cases in this study: 

1 A: Complete history-taking involves a urinogenital examination and a personal history.  

1 B: Blood Analysis Entails Determining the Following Factors: 

            The random glucose level was determined in serum using the approach of Trinder 

(1969) and glycated haemoglobin (HbA1C) according to Pundir and Chawla (2014). Urea 

and creatinine levels were determined using Tabacco et al. (1979) and Ratels et al. (1971) 

procedures, respectively. Assay for liver function utilising the Schumann and Klauke 

(2003) technique aspartate aminotransferase and alanine aminotransferase. Cholesterol was 

determined according to the method of Richmond (1973), triglycerides according to Bakker 

and Mücke (2007), low-density lipoproteins (LDL) according to the method of Belcher et 

al. (1995) high-density lipoproteins (HDL) The LDL/HDL ratio was calculated using the 

method provided by Seguchi et al. (1995). 

1 C: Antioxidants and oxidative stress estimation:  Using the Ellman method 

(1959), reduced glutathione (GSH) was colorimetrically detected at 412 nm   The activity 

of catalase (CAT) was measured using the Cohen et al. (1970) technique. (Mesbah et al., 

2004) method for determining malondialdehyde (MDA) as a lipid peroxidation marker at 

534 nm was used, and the (Green et al.,1982) protocol for determining nitric oxide level 

(NO) was used       

1 D: Sex hormone estimation: The method described by (Rose et al., 2000) was applied 

to estimate follicle-stimulating hormone (FSH) levels. Luteinizing and testosterone 

hormones were determined according to the methods of Knobil (1980) and McCann and 

Kirkish (1985), respectively.  

2 A: Complete semen analysis: was carried out in accordance with WHO (2010) 

guidelines (Catanzariti et al., 2013). Semen volume, sperm count, and sperm morphology 

are among the parameters assessed.  

2 B: Sperm preparation: 

           After microscopic examination, sperm samples were prepared for intracytoplasmic 

sperm injection (ICSI). 1 ml of sperm gradient medium was added to the fresh sample, and 

it was centrifuged for ten minutes at 1800 rpm. followed by the removal of the supernatant. 

After this, the addition of 2 mL of the washing solution to the sperm in the resulting pellet 

was done. Then, it was then centrifuged once more for 10 minutes at 1800 rpm to obtain 

the required quantity of sperm cells that are mobile and anatomically normal for assisted 

reproduction, according to the Catanzariti et al. (2013) procedure.  

2 C: ICSI procedure: 

              Samples were incubated until the moment of injection after semen analysis and 

sperm preparation as previously described. A single spermatozoon that was mechanically 

trapped in polyvinyl pyrrolidone (PVP) and had a grossly normal morphology was inserted 

into each oocyte. ICSI-subjected individual sperm were analysed and assessed. A holding 



Salha Abd El Fatah Saad et al. 362 

pipette and injection needle were used for the injection procedure, which was completed 

in a sterile dish. The mature oocyte was put in a 10 µl drop of global total w/HEPES Buffer 

(Life Global, Europe) at 37 ºC in a 6% Co2 in a (90 - 95%) humidity environment 

equilibrated and covered by mineral oil; sperm was added to 10 µl drop of global total 

w/HEPES Buffer (Life Global, Europe) after that we select the best sperm for injection & 

mechanically immobilized in the PVP drop.                                                                          

              Intra cytoplasmic sperm injection was done in accordance with Van-Steirteghem 

et al. (1995). Ax Overt 135 was used for the injection operation, which was outfitted with 

Hoffman optics, 10x, 20x, and 40x objectives with 10x eyepieces, as well as naurishigea 

micromanipulators. The holding pipette was used to affix the oocyte with a small negative 

pressure. One sperm was placed right at the tip of the microinjection needle while the 

injection needle with the sperm in polvinylpyrrolidone (PVP) was brought into the focal 

plane. During metaphase 2, the next action was a gradual, constant migration into the 

oocyte's cytoplasm (MII). The sperm was then placed into the cytoplasm along with 1 to 

3 µl of media. The injected oocyte was then cleaned and placed in sterile, warm, 

equilibrated global oil in a culture dish with global complete media (Life Global, Europe) 

till fertilisation on a culture dish coated with sterile, warm, equilibrated global oil (Life 

Global, Europe) at 37 ºC in a 6% Co2 in (90 - 95%) humidity environment.                                                                                                                                                

2 D: Fertilization and Embryonic Cleavage After ICSI:                              

              The integrity and fertilization of injected oocytes were assessed 16–18 hours 

following ICSI. Oocytes were judged to be fully fertilized when two pronuclei (2PN) and 

the ejection of the second polar body were present. 

2 E:  Embryo Grading, Transfer, And Determination of Pregnancy:       

             The percentage transformation of microinjected oocytes into two pronuclei was 

used to calculate the Fertilization rate (FR). About 90% of 2PN oocytes acquired by ICSI 

enter cleavage after fertilization, resulting in multicellular embryos. Zygotes reached the 

two - or four-cell stage after 48 hours, 1-2 of the highest quality embryos are then 

transplanted into the mother's uterus. 15 days after ICSI collection, patients underwent a 

pregnancy test utilising a serum beta-human chorionic gonadotropin (HCG) titre. 

3.  Statistical Analysis:  

          For statistical analysis, SPSS version 20 for Windows was utilized (SPSS Inc, 

Chicago, IL). The means and standard deviations of the quantitative variables were 

compared to those of the control group using the Student's T-test. For nominal and 

frequency data, the Chi-square test was performed, and P <0.05 was considered 

statistically significant. 

 

    RESULTS AND DISCUSSION  

 

             Serum random glucose levels and the mean values of glycated haemoglobin 

(HbA1C) were measured as a biochemical marker of diabetes (Table 1). Serum random 

glucose levels increased significantly (p<0.001) in the obese with varicocele (OW & V) 

and the obese with diabetes (OW & D). However, mean values of glycated haemoglobin 

(HbA1C) significantly increased only in OW and D versus control (p <0.001). Urea and 

creatinine indicated no significant changes when compared to the control group. While the 

results indicated a decrease in the liver functions with the increased activities of serum 

ALAT and ASAT in OW & V and OW & D (p <0.001) compared to the control, which 

had indirect effects on the fertility parameters. The lipid profile levels showed that 

triglycerides, total cholesterol, LDL levels, and the LDL/HDL ratio recorded an extremely 

significant rise (p <0.001) in OW & V and OW & D when compared to the control. In 

contrast, HDL levels, on the other hand, were statistically significant in OW and V but 
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non-significant in OW and D. 

 

Table 1:  Biochemical analysis (glucose, kidney, liver functions and lipid profile) in the 

different groups. 

 
Data are expressed as mean ± standard deviation (S.D.), P <0.001**: highly significant; C- 

control, OW – overweight, OW & V – overweight with varicocele, ASAT, aspartate 

aminotransferase, ALAT, alanine aminotransferase; HbA1C – glycated hemoglobin, HDL – high-

density lipoproteins and LDL – low-density lipoproteins.  

 

             Results in Table (2) show the effect of antioxidants and oxidative stress 

disturbances on fertility parameters in the overweight with varicocele (OW & V) and 

overweight with diabetes (OW & D) groups, where catalase (CAT) activity and the mean 

blood reduced glutathione (GSH) level were highly significantly decreased in comparison 

with the healthy control (C) group which was accompanied by an increase in the MDA 

and NO levels in OW & V and OW & D when compared to the control (p <0.001). 
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Table (2):  Antioxidant and oxidative stress levels in the various groups. 

 
Data are presented as mean ± standard deviation (S.D), P <0.001**: highly significant, C 

– control, OW & V – overweight with varicocele, OW & D – overweight with diabetes, 

GSH – glutathione, CAT – catalase, MDA – malondialdhyde, NO – nitric oxide. 

 

                Table 3 shows the estimated parameters for the hormonal profiles and sperm. 

When comparing the OW & V and OW & D groups to the control, the level of testosterone 

in the OW & V and OW & D groups was considerably lower (p<0.001). The pituitary 

gland, on the other hand, did not respond to biochemical and physiological changes in 

blood content, as the mean levels of FSH and LH did not alter significantly. The mean 

values of the fertility parameters (volume of the sperm, sperm count, and percentage of 

sperm motility) were significantly reduced in OW and V and OW and D versus the control 

group (p<0.001). However, when compared to the control, the prevalence of abnormal 

sperm morphology increased significantly (p<0.001) in OW & V and OW & D. 

 

  Table (3): Hormonal profiles and sperm parameters in the control and other different 

groups. 

 
All data are presented as mean ± S.D, **P < 0.001 highly significant, C –  control; OW&V – 

overweight with Varicocele group, OW&D – overweight with diabetes group, N –  number, LH – 

luteinizing hormone; FSH – follicle stimulating hormone. 
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             The percentage of fertilization rate was considerably lower in the OW & V and 

OW & D groups (p<0.001) in comparison with the control group and, all the zygotes were 

successfully cleaved after fertilization in all groups (100%) (Fig.1). At the same time, the 

percentage of low-quality embryos was noticeably higher while high-quality embryos 

were considerably lower in the OW & V and OW & D versus the control (p<0.001) (Fig.2). 

Also, the positive pregnancy test was recorded at the lowest percentage in the OW & V 

group (50%), followed by OW & D (55%) (Fig. 3). 

 

 
Fig. 1. Comparison between the fertilization rates and cleavage rate in the control 

(C), overweight with varicocele (OW & V), and overweight with diabetes (OW & 

D) groups. 

 

 
Fig. 2. Comparison between the qualities of embryos in the control (C), overweight with 

varicocele (OW & V), and overweight with diabetes (OW & D) groups. 
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Fig. 3. Comparison between the pregnancy tests in the control (C), overweight with 

varicocele (OW & V), and overweight with diabetes (OW & D) groups 

 

    DISCUSSION  

 

             According to the current study, overweight people with varicocele (OW & V) 

and overweight people with diabetes (OW & D) experienced more infertility symptoms 

than the healthy control group. The random glucose level and HbA1C were shown to be 

much higher than the control values. Also, the liver functions were greatly reduced, which 

had an indirect effect on reproductive parameters, as the serum ALAT and ASAT 

activities were significantly enhanced in OW & D and OW & V. This is in line with the 

discoveries of Gray et al. (2013), who revealed that glycosylated haemoglobin (HbA1C) 

and insulin resistance scores in obese people were all linked to liver function parameters. 

In addition, they agree with Beiglbock et al. (2020), who observed increased levels of 

ALAT and ASAT in obese males with pre-operative hypogonadism. Furthermore, 

Maresch et al. (2017) [39] concluded that long-term hyperglycemia exposure is linked to 

progressive testicular disruption in a mouse model, indicating that hyperglycemia disrupts 

spermatogenesis via the main diabetes pathogenesis pathways. 

               The researchers found that higher ALAT and ASAT activities indicate higher 

fat buildup in the liver, which is linked to central obesity, insulin resistance, hypertension, 

dyslipidemia, and diabetes, among other cardiovascular risk factors (Islam et al., 2020).  

             The liver is an important organ for metabolism because it helps to maintain 

glucose homeostasis (Wang et al., 2016). An effective organ for lipid metabolism is the 

liver because it generates high-density lipoproteins (HDL), and low-density lipoproteins 

(LDL), and stores fat in itself and in adipose tissues ( Heeren and Scheja, 2021).  

            The current findings revealed highly significant increases in triglycerides, total 

cholesterol, LDL, and the LDL/HDL ratio in OW & V and OW & D compared to the 

standard control. This is consistent with Sheriff (2009), who found a large rise in 

triglycerides and cholesterol in varicocele patients' testes, with the aetiology possibly 

related to cholesterol not being used for testosterone production. It's possible that 

varicocele sperm suffer from a dysmetabolic syndrome as a result of inefficient enzymatic 

activities, resulting in triglyceride accumulation. As a result, during the dysmetabolic 

syndrome, a substantial connection between testosterone and lipogenesis has been 

reported at the systemic level (Salam et al., 2012). This study agrees with Hussain et al. 

(2019), who revealed a strong negative association between BMI and HDL-C, but an 

https://pubmed.ncbi.nlm.nih.gov/?term=Gray+B&cauthor_id=24074735
https://link.springer.com/article/10.1007/s11695-020-04761-4#auth-Hannes-Beiglb_ck
https://www.sciencedirect.com/science/article/pii/S2212877821000831#!
https://www.sciencedirect.com/science/article/pii/S2212877821000831#!
https://pubmed.ncbi.nlm.nih.gov/?term=Hussain+A&cauthor_id=31258559
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insignificant correlation between BMI and LDL-C. 

              Recent studies have discovered a significant association between oxidative stress 

biomarkers and BMI (Gusti et al., 2021). Changes in the pro-oxidant/antioxidant balance 

play a key role in the development of obesity and its consequences (Choromanska et al., 

2020). A pro-inflammatory and pro-oxidant state can be brought on by abnormal fat 

accumulation by a number of biochemical and physiological processes (Colak and Pap, 

2021). Increased reactive oxygen species and oxidative stress were found to promote 

adipocyte proliferation, differentiation, and growth (Higuchi et al., 2013). In the current 

investigation, antioxidants and oxidative stress levels were found to be imbalanced. 

Compared to the control, glutathione (GSH) levels were found to be considerably lower 

in OW & V and OW & D (p< 0.001). This result agreed with that of Adeoye et al. (2018), 

who found that a glutathione shortage causes the midpiece of the spermatozoa to become 

unstable, resulting in motility problems. Also, compared to the control, catalase (CAT) 

activity was considerably reduced in OW & V and OW & D (p< 0.001). This finding 

agrees with Gusti et al. (2021), who discuss decreased CAT activity in a Saudi obese 

community. 

             Reactive oxygen species (ROS) damage sperm motility and oxidative stress play 

a crucial role in male infertility because it can cause lipid peroxidation and DNA breakage 

(Alahmar, 2019). The germinal epithelium's capacity to produce hormones and the 

Leydig cells' capacity to produce steroids are both compromised by ROS (Hales et al., 

2005). Patients with varicoceles in their spermatic veins and seminal plasma have higher 

nitric oxide levels. NO has been shown to influence sperm function in several studies. 

Exogenous NO donors at low concentrations have been demonstrated to improve the 

motility and viability of human sperm, and zona pellucida binding (Agarwal and Dutta, 

2020).  

         When compared to the control group in this study, OW & V and OW & D had 

significantly higher MDA levels (p< 0.001). This is in line with the conclusions made by 

Yesilli et al. (2005), who found that infertile males with varicocele have increased 

malondialdehyde levels in their sperm.  Higher nitric oxide (NO) levels in OW & V and 

OW & D are consistent with those of Keyhan et al. (2012), who found that a rise in NO 

in the seminal fluid of infertile men reduces sperm motility and results in sperm toxicity. 

         The pituitary gland did not respond to biochemical and physiological changes in the 

blood contents in this study, whereas the mean levels of the sexual hormones when 

compared to the control value, FSH and LH exhibited no significant changes, which is 

consistent with the prior study's findings (Blache et al., 2003). While, testosterone 

hormone levels in the OW & V and OW & D groups revealed a highly significant decrease 

in comparison with the control (p< 0.001); which is consistent with previous findings 

(Caprio et al., 1999) who suggested that in obesity, increased leptin secretion could 

impede testosterone synthesis by Leydig cells. Increased adipose tissue deposition causes 

an increase in testosterone to estradiol conversion (Hammoud et al., 2006). In addition, 

in obese men, hyperinsulinemia, fat accumulation, and low testosterone levels are 

inversely connected to subcutaneous and intra-abdominal fat percentage, while high 

oestrogen levels are directly related to both (Du Plessis et al., 2010). Consequently, a 

higher BMI was associated with diminished quality, concentration, and motility (Be lloc 

et al., 2014). The study's conclusions are likewise consistent with those of (Puri et al., 

2020). According to the researchers, overweight and obese males have been associated 

with an increased incidence of oligozoospermia, azoospermia, and teratozoospermia. 

         According to the present findings, obesity's effect on varicocele and diabetic 

patients has an adverse effect on all sperm parameters (the volume of semen, sperm count, 

and the percentage of sperm motility). As a result, in comparison with the control group, 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Alahmar%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=31007461
https://www.researchgate.net/profile/Dale-Buck-Hales
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the mean aberrant sperm morphology percentage in OW & V and OW & D increased 

significantly. According to a recent study, the presence of spermatic varicose veins makes 

spermatogenesis difficult. Increased levels of circulating reactive oxygen species (ROS) 

cause sperm DNA fragmentation, which reduces sperm quality and quantity and, in 

exceptional cases, completely eliminates sperm production (Malasevskaia et al., 2021). 

Most investigations failed to find a connection between obesity and sperm morphology 

(Chavarro et al., 2010). 

            According to this study, the percentage of fertilization rate was considerably lower 

in the OW & V and OW & D groups in comparison with the control group, and all the 

zygotes were successfully cleaved after fertilization in all groups (100%). At the same 

time, the percentage of low-quality embryos was noticeably higher, while high-quality 

embryos were considerably lower in OW & V and OW & D versus the control. Also, the 

positive pregnancy test was recorded at the lowest percentage in the OW & V group 

(50%), followed by OW & D (55%).  

            These findings concur with those made by (Xue et al., 2020), who discovered an 

inverse relationship between body weight and cumulative live birth rate, as well as a 

reduction in oocyte output rate as BMI increased. In couples who have done IVF or ICSI, 

male obesity can influence the quality of the embryo, blastocyst development, rates of 

live birth, and clinical pregnancy (Tola E and Oral, 2019). 

Conclusion:  

            Male obesity, varicocele, and diabetes have a deleterious impact on sperm 

parameters, hormonal profiles, fertilization, embryo quality, and pregnancy rate. 

Ethics Approval: The study protocols and procedures used in this study were approved 

by the International Islamic Center for Population Studies and Research, ART unit, Al 

azhar university, Egypt, on 150 adult patients with male infertility that were selected from 

the study with full counselling and approved in the andrology clinic 

Conflict of Interest: 

           This study has no conflicts of interest. 

Acknowledgment:  

            We appreciate the work of the whole staff at the Al-Azhar University-based 

International Islamic Center for Population Studies and Research.       

 

    REFERENCES  

 

Adeoye, O., Olawumi, J., Christiania, O. (2018): Review on the role of glutathione on 

oxidative stress and infertility. JBRA Assisted  Reproduction, 22(1), 61–66.  

Agarwal, A., and Dutta, S. (2020): Obesity. In S. Parekattil, S. C. Esteves, and A. Agarwal 

(Eds.), Male infertility: Contemporary clinical approaches, andrology, ART and 

antioxidants (pp. 497–508). Cham, Switzerland: Springer. 

Alahmar, A.T. (2019): Role of Oxidative Stress in Male Infertility: An Updated Review.  

Journal of Human Reproductive Sciences, 12(1), 4–18. 

Amiri, M., and Tehrani, R. (2020): Potential Adverse Effects of Female and Male Obesity 

on Fertility: A Narrative Review. International Journal of Endocrinology and 

Metabolism, 18(3), e101776. 

Bakker, A.J., and Mücke, M. (2007): Gammopathy interference in clinical chemistry 

assays: mechanisms, detection and prevention. Clinicak Chemistry Laboratory 

Medicine, 45(9), 1240-1243. 

Bakos, H., Henshaw, R., Mitchell, M. et al. (2011): Paternal body mass index is associated 

with decreased blastocyst development and reduced live birth rates following 

assisted reproductive technology. Fertility and Sterility, 95(5), 1700–1704. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Adeoye%20O%5BAuthor%5D&cauthor=true&cauthor_uid=29266896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Olawumi%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29266896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Christiania%20O%5BAuthor%5D&cauthor=true&cauthor_uid=29266896
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5844662/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alahmar%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=31007461


Effect of Varicocele and Diabetes on the Semen Quality and Intracytoplasmic Sperm Injection 

 

369 

Begg, S.J., Vos, T., Barker, B., Stanley, L., Lopez, A.D. (2008): Burden of disease and 

injury in Australia in the new millennium: measuring health loss from diseases, 

injuries and risk factors. The Medical Journal of Australia, 188(1), 36–40 

Beiglböck, H.,  Fellinger, P., Ranzenberger-Haider, T., Itariu, B., Prager, G., Kautzky-

Willer, A., Krebs, M., Wolf, P. (2020):  Pre-operative Obesity-Associated 

Hyperandrogenemia in Women and Hypogonadism in Men Have No Impact on 

Weight Loss Following Bariatric Surgery. Obesity Surgery, 30, 3947–3954. 

Belcher, J.D., McNamara, J., Grinstead, G.F., Rifai, N., Warnick, G.R., Bachorik, P., 

Frantz, I. (1991): Measurement of low-density lipoprotein cholesterol 

concentration. In: Methods for Clinical laboratory Measurements of Lipid and 

Lipoprotein Risk Factors. Rifai N, Warnick GR (eds) AACC Press, Washington; 

pp 75-86. 

Belloc, S., Cohen-Bacrie, M., Amar, E., Izard, V., Benkhalifa, M., Dalléac, A., de Mouzon, 

J. (2014): High body mass index has a deleterious effect on semen parameters 

except morphology: results from a large cohort study. Fertility and Sterility, 102, 

1268–1273. 

Blache, D., Zhang, S., Martin, G. (2003): Fertility in male sheep: Modulators of the acute 

effects of nutrition on the reproductive axis of male sheep. Reproduction, 61(3), 

87– 402. 

Caprio, M., Isidori, A. M., Carta, A. R., Moretti, C., Dufau, M. L., Fabbri, A. (1999): 

Expression of functional leptin receptors in rodent Leydig cells. Endocrinology, 

140(11), 4939–4947. 

 Catanzariti, F., Cantoro, U., Lacetera, V. et al. (2013): Comparison between WHO (World 

Health Organization) 2010 and WHO 1999 parameters for semen analysis – 

interpretation of 529 consecutive samples. The Archives of Italian Urology and 

Andrology, 85 (3), 125-128. 

Chavarro, J., Toth, T., Wright, D., et al. (2010): Body mass index in relation to semen 

quality, sperm DNA integrity, and serum reproductive hormone levels among men 

attending an infertility clinic. Fertility and Sterility, 93(7), 2222–2253.  

Choromanska, B., Mysliwiec, P., Łuba, M., Wojskowicz, P., Mysliwiec, H., Choromanska, 

K., Zendzian-Piotrowska, M., Dadan, J., Zalewska, A., Maciejczyk, M. (2020): 

Impact of Weight Loss on the Total Antioxidant/Oxidant Potential in Patients with 

Morbid Obesity-A Longitudinal Study. Antioxidants, 9 (376) doi: 

10.3390/antiox9050376. 

Colak, E., and Pap, D. (2021): The Role of Oxidative Stress in the Development of Obesity 

and Obesity-Related Metabolic Disorders. Journal of Medical and Biochemistry, 

40, 1–9. 

Colpi, G.M., Piediferro, G., Nerva, F., Giacchetta, D., Colpi, E.M., Piatti, E. (2005): Sperm 

retrieval for intra cytoplasmic sperm injection in non-obstructive azoospermia. 

Minerva urology and nephrology, 57(2), 99-107. 

Du Plessis, S. S., Cabler, S., McAlister, D. A., Sabanegh, E., Agarwal, A. (2010): The 

effect of obesity on sperm disorders and male infertil-it y. Nature Reviews 

Urology, 7(3), 153–161.  

Ellman, G.L. (1959): Tissue Sulfhydryl Groups. Archives of Biochemistry and Biophysics, 

28(1),70-77. 

Evers, J. L., and Collins, J.A. (2003) Assessment of efficacy of varicocele repair for male 

subfertility: a systematic review Lancet, 361(9372):52. 

Gray,    B  .,  Muhlhausler, B. S.,  Davies, P. S., Vitetta, L. (2013) :  Liver enzymes but not 

free fatty acid levels predict markers of insulin sensitivity in overweight and 

obese, nondiabetic adults. Nutrition Research, 33(10), 781-8. 

https://link.springer.com/article/10.1007/s11695-020-04761-4#auth-Hannes-Beiglb_ck
https://link.springer.com/article/10.1007/s11695-020-04761-4#auth-Paul-Fellinger
https://link.springer.com/article/10.1007/s11695-020-04761-4#auth-Tamara-Ranzenberger_Haider
https://link.springer.com/article/10.1007/s11695-020-04761-4#auth-Bianca-Itariu
https://link.springer.com/article/10.1007/s11695-020-04761-4#auth-Gerhard-Prager
https://link.springer.com/article/10.1007/s11695-020-04761-4#auth-Alexandra-Kautzky_Willer
https://link.springer.com/article/10.1007/s11695-020-04761-4#auth-Alexandra-Kautzky_Willer
https://link.springer.com/article/10.1007/s11695-020-04761-4#auth-Michael-Krebs
https://link.springer.com/article/10.1007/s11695-020-04761-4#auth-Peter-Wolf
https://www.sciencedirect.com/journal/archives-of-biochemistry-and-biophysics
https://pubmed.ncbi.nlm.nih.gov/?term=Gray+B&cauthor_id=24074735
https://pubmed.ncbi.nlm.nih.gov/24074735/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Muhlhausler+BS&cauthor_id=24074735
https://pubmed.ncbi.nlm.nih.gov/?term=Davies+PS&cauthor_id=24074735
https://pubmed.ncbi.nlm.nih.gov/?term=Vitetta+L&cauthor_id=24074735


Salha Abd El Fatah Saad et al. 370 

Green, L.C., Wagner, D.A., Glogowski, J., Skipper, P.L., Wishnok, J.S., Tannenbaum, S.R. 

(1982): Analysis of Nitrate, Nitrite, and [15N] Nitrate in Biological Fluids. 

Analytical Biochemistry, 126, 131–138. 

  Gusti, A.M.T., Qusti, S.Y., Alshammari, E.M., Toraih, E.A., Fawzy, M.S. (2021): 

Antioxidants-Related Superoxide Dismutase (SOD), Catalase (CAT), Glutathione 

Peroxidase (GPX), Glutathione-S-Transferase (GST), and Nitric Oxide Synthase 

(NOS) Gene Variants Analysis in an Obese Population: A Preliminary Case-

Control Study. Antioxidants; 10: 595. 

Hales, D.B., Allen, J., Shankara, T.,  Janus, P. (2005): Mitochondrial Function in Leydig 

Cell Steroidogenesis. Annals of the New York Academy of Sciences, 1061(1), 120-

34. 

Hammoud, A. O., Gibson, M., Peterson, C. M., Hamilton, B. D., Carrell, D.T. (2006): 

Obesity and male reproductive potential. Journal of Andrology, 27(5), 619–626.  

Heeren, J., and Scheja, L. (2021): Metabolic-associated fatty liver disease and lipoprotein 

metabolism. Molecular Metabolism,  50, 101238 

Higuchi, M., Dusting, G.J., Peshavariya, H., Jiang, F., Hsiao, S.T., Chan, E.C., Liu, G.S. 

(2013): Differentiation of Human Adipose-Derived Stem Cells into Fat Involves 

Reactive Oxygen Species and Forkhead box O1 Mediated Upregulation of 

Antioxidant Enzymes. Stem Cells and Development, 22, 878–888. 

Hussain,  A., Ali, I.,     Kaleem, W, A.,  Yasmeen, F. (2019) :  Correlation between Body 

Mass Index and Lipid Profile in patients with Type 2 Diabetes attending a tertiary 

care hospital in Peshawar. Pakstin  Journl of Medical Science, 35(3), 591-597. 

Hwang. K., Walters. R.C., Lipshultz. L. I. (2011): Contemporary concepts in the evaluation 

and management of male infertility. Nature Reviews Urology, 8:86–94. 

doi: 10.1038/nrurol.2010.230. 

Islam, S.,  Rahman, S.,  Haque ,T.,  Sumon, A., H.,   Ahmed, A. M., Ali, N. ( 2020) : 

Prevalence of elevated liver enzymes and its association with type 2 diabetes: A 

cross‐sectional study in Bangladeshi adults. Endocrinology, Diabetes & 

Metabolism,3(2), e00116. 

Jungwirth, A., Giwercman, A., Tournaye, H., Diemer, T., Kopa, Z., Dohle, G., Krausz, C. 

(2012): European Association of Urology Working Group on Male Infertility. 

European Urology, 62(2), 324-32.  

Keyhan, H., Dadvar, A.,  Ansari, M.,  Rafiee, K. (2012) : Comparison of Before and After 

Varicocelectomy Levels of Nitric Oxide in Seminal Fluid of Infertile Men. 

Nephro-Urology Monthly, 4(4), 629–632. 

Knobil, E. (1980): The neuroendocrine control of the menstrual cycle. Recent Progress in 

Hormone Research, 36, 52-88. 

Malasevskaia, I., Al-Awadhi, A. A., Raza. F.A. (2021): Fertility outcomes after Varicocele 

repair: are there any benefits? a traditional review. Fortune Journal of Health 

Sciences, 4 (2), 284-298. 

Maresch. C., Stute. D.C., Ludlow. H.,  Hammes. H., Mark, P H., Linn..T. (2017): 

Hyperglycemia is associated with reduced testicular function and activin 

dysregulation in the Ins2 Akita+/- mouse model of type 1 diabetes. Molecular and 

Cellular Endocrinology, 5 (446), 91-101. 

McCann, D. S., Kirkish, L., S. (1985): Evaluation of free testosterone in serum. Journal of 

Clinical Immunoassay, 8: 234 –236. 

 Mesbah, L., Soraya, B., Narimane, S., Jean, P.F. (2004): Protective Effect of Flavonides 

against the Toxicity of Vinblastin Cyclophosphamide and Paracetamol by 

Inhibition of Lipid–Peroxydation and Increase of Liver Glutathione. 

Haematology, 7, 59–67. 

https://www.researchgate.net/profile/Dale-Buck-Hales
https://www.researchgate.net/profile/John-Allen-59
https://www.researchgate.net/scientific-contributions/Tristan-Shankara-32860194
https://www.researchgate.net/profile/Paul-Janus
https://www.researchgate.net/journal/Annals-of-the-New-York-Academy-of-Sciences-1749-6632
https://www.sciencedirect.com/science/article/pii/S2212877821000831#!
https://www.sciencedirect.com/science/article/pii/S2212877821000831#!
https://www.sciencedirect.com/journal/molecular-metabolism
https://www.sciencedirect.com/journal/molecular-metabolism/vol/50/suppl/C
https://pubmed.ncbi.nlm.nih.gov/?term=Hussain+A&cauthor_id=31258559
https://pubmed.ncbi.nlm.nih.gov/?term=Ali+I&cauthor_id=31258559
https://pubmed.ncbi.nlm.nih.gov/?term=Kaleem+WA&cauthor_id=31258559
https://pubmed.ncbi.nlm.nih.gov/?term=Yasmeen+F&cauthor_id=31258559
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rahman%20S%5BAuthor%5D&cauthor=true&cauthor_uid=32318634
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haque%20T%5BAuthor%5D&cauthor=true&cauthor_uid=32318634
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sumon%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=32318634
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=32318634
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ali%20N%5BAuthor%5D&cauthor=true&cauthor_uid=32318634
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dadvar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23573504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ansari%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23573504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rafiee%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23573504
https://pubmed.ncbi.nlm.nih.gov/?term=Maresch+CC&cauthor_id=28214591
https://pubmed.ncbi.nlm.nih.gov/?term=Stute+DC&cauthor_id=28214591
https://pubmed.ncbi.nlm.nih.gov/?term=Ludlow+H&cauthor_id=28214591
https://pubmed.ncbi.nlm.nih.gov/?term=Hammes+HP&cauthor_id=28214591
https://pubmed.ncbi.nlm.nih.gov/?term=Hedger+MP&cauthor_id=28214591
https://pubmed.ncbi.nlm.nih.gov/?term=Linn+T&cauthor_id=28214591


Effect of Varicocele and Diabetes on the Semen Quality and Intracytoplasmic Sperm Injection 

 

371 

Palmer, N.O., Bakos, H.W., Fullston, T., and Lane, M. (2012): Impact of obesity on male 

fertility, sperm function and molecular composition. Spermatogenesis,  2(4), 253–

263. doi: 10.4161/spmg.21362 

Pauli, E., Legro, R., Kunselman, A.  (2008): A et al. Diminished paternity and gonadal 

function with increasing obesity in men. Fertility and Sterility, 90 (2), 346–351.  

Pinborg, A., Gaarslev, C., Hougaard, C. O., Nyboe, A., Andersen, P.K., Boivin, J. (2011): 

lnfluence of female bodyweight on IVF outcome: a longitudinal multicentre 

cohort study of 487 infertile couples. Reproductive Biomedicine Online. 23(4) 

490-499.  

 Powell-Wiley, T.M.,  Poirier, P., Lora, E., Burke, L.E.,  Després, J.P.,  Gordon-Larsen, P.,  

Lavie, C. J., Lear, S. Ndumele, C. E., (2021) : Obesity and Cardiovascular 

Disease: A Scientific Statement From the American Heart Association. 

Circulation, 143 (21), e984–e1010 

Pundir, C. S., and Chawla, S. (2014):  Determination of glycated hemoglobin with special 

emphasis on biosensing methods. Analytical Biochemistry, 444, 47-56.   

Puri, V., Sharma, S., Gaur, K., Sharma, S., Shukla, S. (2020): Association between male 

body mass index and semen parameters. Indian Journal of Medical 

Sciences (IJMS), 71 (3),109-112. 

Rartels, H., Böhmer, M., Mikromethode, E., (1971): Kreatinin best immung. Clinica 

Chimica Acta, 32, 81–85.   

Richmond, W. (1973): Qualitative Determination of Cholesterol in Serum or Plasma by 

Enzymatic Method. Clinical Chemistry, 19 (12) 1350. 

Rose, M. P., Gaines Das, R. E., Balen, A. H. (2000): Definition and Measurement of 

Follicle Stimulating Hormone. Endocrine Reviews; 21 (1), 5-22. 

Salam, R., Kshetrimayum, A.S., Keisam, R. (2012): Testosterone and metabolic 

syndrome: the link. Indian Journal of Endocrinology and Metabolism, 16:12–19.  

Schumann, G., and Klauke, R. (2003): Determination of ALAT and ASAT. Clinica 

Chimica Acta, 327:69-79. 

Seguchi, H., Uji, Y., Okabe, H., Irie T., Uekama, K., Kayahara, N. (1995): Direct 

measurement of high-density lipoprotein cholesterol in serum with polyethylene 

glycol-modified enzymes and sulfated ∝-cyclodextrin. Clinical Chemistry, 41: 

717-23. 

Sheriff, D.  (2009): Further Studies on Testicular Lipids and Glycogen in Human Patients 

with Unilateral Varicocele. Andrologia, 16(5) 442-5.  

Shukla, K. K., Mahd,i A. A., Ahmad, M. K., Shankhwar, S.N., Rajender ,S., Jaiswar S.P. 

(2009) : Mucuna pruriens improves male fertility by its action on the 

hypothalamus-pituitary-gonadal axis. Fertility Sterility, 92, 1934–1940. 

Stefan, N., Haring, H.U., F.B., Schulze, M.B. (2013): Metabolically healthy obesity: 

epidemiology, mechanisms, and clinical implications. Lancet Diabetes 

Endocrinology, l2, 152–162. 

Tabacco, A., Meiattini, F., Moda, E., Tarli, P. (1979) Simplified Enzymatic/Colorimetric 

Serum Urea Nitrogen Determination. Clinical Chemistry, 25, 336–337.  

Teerds, K., De Rooij, D., Keijer, J. (2011): Functional relationship between obesity and 

male reproduction: from humans to animal models. Human Reproduction 

Update; 17(5), 667-683. 

 Tola, E.N., and Oral, H.B. (2019): The role of paternal obesity on the success of 

intracytoplasmic sperm injection cycle a tertiary IVF center in Turkey.   Journal 

of Pakistan Medical Association, 69 (5), 640–6 

Tremellen, K., Miari, G., Froiland, D., Thompson, J. A. (2007): randomised control trial 

examining the effect of an antioxidant (Menevit) on pregnancy outcome during 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3521747/
https://doi.org/10.4161%2Fspmg.21362
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000973
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000973
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000973
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000973
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000973
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000973
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000973
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000973
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000973
https://www.ahajournals.org/journal/circ
https://www.sciencedirect.com/science/article/abs/pii/S0003269713004533#!
https://www.sciencedirect.com/science/article/abs/pii/S0003269713004533#!
https://www.sciencedirect.com/journal/analytical-biochemistry
javascript:;
javascript:;
javascript:;
https://www.researchgate.net/journal/Andrologia-1439-0272


Salha Abd El Fatah Saad et al. 372 

IVF-ICSI treatment. The Australian and New Zealand Journal of Obstetrics and 

Gynaecology, 47:216-221. 

Trinder, P. (1969): Enzymatic method of glucose estimation. Annals of Clinical 

Biochemistry, 6: 24-33. 

Van-Steirteghem, A., Tournaye, H., Vander Elst, J. E.T. AL., (1995): Intracytoplasmic 

sperm injection three years after the birth of the first ICSI child. Human 

Reproduction, 10, 2527-8. ` 

Wang, Y.L., Koh, W.P., Yuan, J.M., and Pan, A. (2016): Association between liver 

enzymes and incident type 2 diabetes in Singapore Chinese men and women. BMJ 

Open Diabetes Research & Care, 4(1), e000296.  

Wolf, A.M., and Woodworth, K.A. (2009): Obesity prevention: recommended strategies 

and challenges. American Journal of Medicine, 122(4 Suppl 1): S19-23. 

Xue, X., Shi, W., Zhou. H., Tian, L., Zhao, Z., Zhou, D., Shi, J. (2020): Cumulative Live 

Birth Rates According to Maternal Body Mass Index After First Ovarian 

Stimulation for in vitro Fertilization: A Single Center Analysis of 14,782 

Patients. Frontier in. Endocrinology, 11: 149.doi:10.3389/fendo.2020.0014. 

Yesilli, C., Mungan, G., Seckiner, I., Akduman, B., Acikgoz, S., Altan, K., Mungan, A. 

(2005): Effect of varicocelectomy on sperm creatinekinase, HspA2 chaperone 

protein, LDH, LDH-X, and lipid peroxidation product levels in infertile men with 

varicocele. Urology, 66:610–5. 

 

 

https://journals.sagepub.com/home/ACB
https://journals.sagepub.com/home/ACB

	5a3a1f73bef530dc22163ff2e8da0e909d53a68559cb2ebba56e0697e8ae5ceb.pdf
	5a3a1f73bef530dc22163ff2e8da0e909d53a68559cb2ebba56e0697e8ae5ceb.pdf

