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Abstract: 
This study aimed to determine the effect of varicocelectomy on sperm 

parameters, oxidant- antioxidant status and chromatin maturity percent. The current 

study has been conducted on 154 infertile patients complaining from varicocele and 

varicocelomized men in addition to 25 fertile men as control. The results revealed 

significant decrease (P<0.05) in sperm concentration, progressive motile sperm 

percent, normal sperm morphology percent, GSH, SOD1, CAT levels and chromatin 

maturity percent and significant increase (P<0.05) in MDA and ROS concentrations 

in infertile patients with varicocele when compared to fertile men. The results 

revealed improvement (P<0.05) of sperm parameters quality, GSH, SOD1, CAT, 

MDA, ROS concentration and chromatin maturity percent in varicoceloctomized men 

compared with infertile men with varicocele. It is concluded that varicocelectomy 

could lead to an improvement of sperm parameters, the oxidant-antioxidant status and 

chromatin maturity percent but does not reach to the same levels in control group.  
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Introduction: 
Varicocele is the most important 

factor that cause male infertility that are 

found in about 15% of general male 

population and 19% to 41% of the 

infertile male [1]. The etiology of 

varicocele is not known, but absence of 

valves within the spermatic veins or 

present a defect on the valves are 

considered to participate to occurrence 

of varococele [2] in addition the increase 

in venous pressure in the left renal vein 

and collateral venous anastomosis [3]. 

Varicocelectomy operation can 

decrease elevated sperm DNA 

fragmentation statement, then increase 

sperm parameters quality, generally 

should improve pregnancy outcomes [4]. 

Previous researches have explained the 
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effects of increased oxidative stress (OS) 

in the serum, seminal plasma, and 

testicular tissues of male with varicocele 

[5, 6]. Elevation of seminal OS levels 

have been correlated with sperm 

dysfunction through various mechanisms 

like impairment of sperm motility and 

lipid peroxidation of the sperm plasma 

membrane and fertilizing capacity [7] 

also varicocele can lead to leydig cell 

dysfunction [8]. This study aimed to 

determine the effect of varicocelectomy 

on sperm parameters and the levels of 

Malondialdehyde (MDA), Reactive 

oxygen species (ROS), Glutathione 

(GSH), and superoxide dismutase1 

(SOD1), Catalase (CAT) and chromatin 

maturity percent in seminal fluid of 

infertile patients with varicocele. 

 

Materials and Methods: 
The current study has been 

conducted on 154 infertile patients 

complaining from varicocele (n=78) and 

varicocelomized men (n=76) [the mean 

of postoperative period (± SD) was 8.48 

± 4.27 months with range 3-19 months] 

in addition to 25 fertile men as control 

who attended to Fertility Center in Al-

Sadr Medical City in An-Najaf Health 

Directorate/Iraq between January 2014 

and February 2015. The clinical 

assessment was evaluated by urologist 

for detecting varicocele, hydrocele, 

cryptorchidism, hernia and other 

congenital abnormalities in addition to 

using testicular ultrasound (sonogram). 

The seminal fluid samples after 3-5 days 

of abstinence were collected directly in a 

dry, clean and sterile disposable 

container by masturbation in a private 

room, then seminal fluid were placed in 

incubator at 37ºC to allow liquefaction 

and analysis was performed according to 

WHO(1999) [9] guidelines to determine 

the sperm parameters include: 

Sperm concentration (million/ml): 

Sperm concentration was calculated 

through the mean number of sperms in 

10 randomly fields per each slide and the 

mean number of sperms multiply by a 

factor of one million (10
6
) and total 

sperm count was obtained by 

multiplying sperm concentration by 

semen volume. 

Progressive sperm motility percent: 
The progressive motile sperm was 

counted by taking the mean number of 

forward progressive motile sperms. 

Normal morphology percent: normal 

sperm morphology was reported 

according the following equation: 

Normal sperm morphology = No. of 

normal sperm / Total sperm count X 

100. 

Evaluation of chromatin maturity: in 

the current study used aniline blue 

staining method for evaluation of 

chromatin maturity percent of sperms. 

The slide was prepared by smearing 5 μl 

of seminal samples. The slides were 

dried in air and maintained 30 minutes in 

glutaraldehyde (3%) (Diluted in 

phosphate buffer saline (PBS)) for 

fixation. Slides were dehydrated then 

smears stained in aqueous aniline blue 

solution 5% (dissolved 5g of aniline blue 

[BDH, England] per 100 ml of PBS) (pH 

3.5) for 5 minutes. The heads of Sperms 

which contain immature nuclear 

chromatin seen as blue color, but sperms 

with mature nuclear chromatin did not 

stain and remained colorless (fig.1). The 

spermatozoal proportion which stained 

with aniline blue is measured by 

counting two hundred sperms in each 

slide by light field microscope [10].  

Biochemical assay: the levels of  GSH, 

SOD1 and CAT measured by 

Elabscience’s assay kit and for 

evaluation of ROS were used Creative 

diagnostic’s assay kit  which determined 

by  Elisa apparatus while the MDA 

concentration measured by modified 

procedure described by Guidet and 

Shah, 1989 [11]. 
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Statistical Analysis: 

Data analysis was performed by 

utilizing SPSS (Version 15.0). The 

results were expressed as mean ± S.D. 

Statistical differences were determined 

by Least Significance Differences (LSD) 

test for multiple comparisons between 

different groups [12]. 

 

Results: 
The results showed significant 

decrease (P<0.05) of sperm 

concentration, progressive motile sperm 

percent and normal sperm morphology 

percent in infertile men with varicocele 

and varicoceloctomized men compared 

to that of fertile men, while there were 

significant increase (P<0.05) in sperm 

concentration, progressive motile sperm 

percent and normal sperm morphology 

percent of varicocelectomized men 

compared to infertile patients with 

varicocele (Table 1). 

The results revealed significant 

increase (P<0.05) of ROS and MDA in 

varicocele and Varicocelectomized men 

compared to fertile men, while there 

were significant decrease (P<0.05) 

shown in variceceloctomized men 

compared to varicocele patients (Table 

2). Same table, also showed significant 

decrease (P<0.05) of GSH, SOD1 and 

CAT levels in patients complaining of 

varicocele and varicocelectomized men 

compared to fertile men, while a 

significant increase (P<0.05) were  

 
Fig. (1) Sperm Cells stained with Aniline 

Blue Stain. A: Sperm with unstained head 

(Mature Chromatin) B: Sperm with blue 

head (Immature Chromatin).  

 

Fig. (2): Percentage of chromatin 

maturity in fertile (n=25), varicocele 

(n=78) and varicocelectomized men 

(n=76). 

 

Table (1): Role of varicoceloctomy in improvement of semen parameters. 

Groups 

Seminal parameters 

Fertile 

N=25 

mean ± SD 

Varicocele 

N=78 

mean ± SD 

Varicoceloctomized 

N=76 

mean ± SD 

Sperm Concentration (million/ml) 76.14±14.55 (a) 29.85±11.3 (b) 49.98±25.215 (c) 

Progressive motile sperm (%) 79.57±8.15 (a) 42.27±7.36 (b) 49.23±21.68 (c) 

Normal sperm morphology (%) 66.42±6.33 (a) 54.34±4.45 (b) 57.77±3.95 (c) 

Different letters denote significant differences (P<0.05) 

showed in varicocelectomized men 

compared to patients complaining of 

varicocele in the mention parameters. 

The results revealed significant 

decrease (P<0.05) of chromatin maturity 

percent in patients complaining of 

varicocele and varicocelectomized men 

compared to fertile men, while 

significant increase (P<0.05) were 

shown in varicocelectomized men 

compared to patients complaining of 

varicocele in the mention parameters 

(fig.2). 
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Discussion: 

The results, of significant 

decrease in the sperm concentration, 

progressive motile sperm percent and 

normal sperm morphology percent of 

infertile patients with varicocele 

compared to the fertile male (control) 

was in agreement with Saleh et al. [13] 

and Erenpreiss et al. [14], whom 

mentioned to decreased sperm 

parameters in varicocele patients. As 

varicocele caused defects of testicular 

tissues includes: elevation of 

temperature as a results of testicular 

microcirculation which lead to 

narrowing the channels of sperm 

passage, or due to high level of nitric 

acid production, increase of toxic oxide 

metabolites, or by preventing the oxygen 

processing to sperms which may affect 

spermatogenesis [15]. Marmar [16] 

suggest that the cause of decline of 

sperm parameters in varicocele patients 

as a result of the increase in the 

concentration of ROS leading to 

increased apoptosis. 

The significant increase of ROS 

level in seminal plasma of infertile men 

with varicocele was in agreement with 

Hendin et al. [17] whom found the 

levels of ROS significantly higher

 

Table (2):  R of varicoceloctomy in improvement of on antioxidant and oxidant 

levels. 
Groups 

Parameters 

Fertile 

N=25, mean ± SD 

Varicocele 

N=78, mean ± SD 

Varicoceloctomized 

N=76, mean ± SD 

ROS (ng/ml) 0.49± 0.15 (a) 0.97± 0.24 (b) 0.64± 0.17 (c) 

MDA (um/l) 4.17± 1.32 (a) 9.5 ± 2.17 (b)   7.6 ± 1.85 (c)   

GSH (ug/ml) 2.67± 0.17 (a) 2.02±0.11 (b) 2.5± 0.07 (c) 

SOD1 (pg/ml) 314.23± 20.4 (a) 235.25± 25.3 (b) 295.77± 18.65 (c) 

CAT(pg/ml) 7.25± 1.98 (a) 2.77± 0.45 (b) 5.55± 1.69 (c) 

Different letters denote significant differences (P<0.05) 

 

in men with varicocele than in controls 

(without varicocele) but they did not 

found significant difference between 

fertile and infertile men with 

varicoceles. 

The results of ROS level in 

varicoceloctomized men agreed with 

that of Mostafa et al. [18] findings after 

3 months of varicocelectomy were 

significant decrease in ROS levels and 

antioxidant level was shown. 

The significant increase in the 

concentration of MDA in infertile male 

with varicocele compared to fertile 

(control), agreed with the findings of 

Mostafa et al. [19], as they found 

significant increase in concentration of 

MDA in infertile males with varicocele 

compared to fertile males, this may be 

due to large quantities of the ROS that 

produce by immature sperms and 

leucocytes in patients with varicocele 

[20]. The significant decreased 

concentration of MDA in 

varicoceloctomized male perhaps given 

reason to the decrease in the number of 

immature sperm and leucoccyte that are 

responsible for the production of ROS in 

varicoceloctomized male [21]. 

The significant decreased SOD1, 

GSH and CAT levels in seminal plasma 

of infertile men complaining of 

varicocele was in agreement with 

previous study that showed significantly 

reduced levels of enzymatic antioxidants 

in the semen of infertile men with 

varicocele [22]. The level of GSH, 

SOD1 and CAT had significant increase 

in varicoceloctomized group compared 

to varicocele group which in agreement 

with Hosseinifar et al. [23] whom 

identified SOD1 significantly lower in 

samples before varicocelectomy 

compared with after surgery. These 

proteins are essential for normal sperm 

production and are affected by the heat 

generated by the existence of a 

varicocele. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Mostafa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11554982
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The current significant decrease 

in the chromatin maturity percent of 

patients with varicocele compared to 

fertile male agreed with previous [24] 

whom found existence of significant 

increase in the percentage of damaged 

DNA of infertile with varicocele 

compared to fertile male. Perhaps due to 

a defect in packaging of sperm 

chromosome and in the process of 

apoptosis or may be to the presence of 

high level of ROS which may leads to 

oxidative stress, thereby increasing the 

damage of chromatin or DNA of sperm 

[25]. 

The significant improvement in 

the percentage of the chromatin maturity 

of varicoceloctomized male compared to 

patients with varicocele may due to a 

decline in the concentration of the ROS 

resulting from a decrease in the 

concentration of leucocyte and the 

immature sperms [26]. 

It was concluded that the 

varicocelectomy can lead to a significant 

improvement in sperm parameters, the 

concentration of MDA, ROS, GSH, 

SOD1, CAT and chromatin maturity 

percent but does not reach to similar 

level that found in control group. 
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معبنم اننطف و انجهذ انتأكسذٌ و نضىج  یتأثُر إستئصبل انقُهة انذوانُة ف

 انكرومبتُن فٍ انسبئم انمنىٌ نذي مرضً انعقم انمصببُن ببنقُهة انذوانُة

 
 فبرس نبجٍ عبىد*                صبحب َحًُ حسن**                    *عهٍ جهبد نبصر

 

 .كهُت انعهىو، جبيعت بببم *

 ** كهُت انطب، جبيعت انكىفت.

 

 انخلاصة:
حبنت الأكسذة يعبنى انُطف و  یهذفج انذساست إنً ححذَذ حأثُش عًهُت اسخئصبل انقُهت انذوانُت ف

انًُىٌ نذي يشضً انعقى انًصببٍُ ببنقُهت انذوانُت.  موانُسبت انًئىَت نُضج انكشويبحٍُ فٍ انسبئ ويضبداحهب

شخص يٍ يشضً انعقى انزٍَ  131أجشَج هزِ انذساست عهً عُُبث انسبئم انًُىٌ انخٍ حى انحصىل عهُهب يٍ 

هت انذوانُت، كًب شًهج انذساست أَضب َعبَىٌ يٍ انقُهت انذوانُت اضبفت انً انزٍَ اجشَج نهى عًهُت اسخئصبل انقُ

خًست وعششوٌ يخطىع يٍ انشجبل انخصبٍُ انزٍَ نذَهى طفم واحذ عهً الأقم . أظهشث انُخبئج اَخفبضب 

( فٍ جىدة يعبنى انُطف )حشكُز انُطف و انُسبت انًئىَت نهُطف راث انحشكت انخقذيُت وانُسبت P <0.05يعُىَب ً )

( SOD1)زدسميوتا اوكسايد سوبر و( GSHكهىحبثبَىٌ )( ويسخىَبث  تانطبُعُ ُبءانًئىَت نهُطف راث انشكه
الأَىاع  ( فٍ يسخىَبثP <0.05يعُىٌ ) اسحفبع و انكشويبحٍُ  ضجانُسبت انًئىَت نُ و (CATكاتاليز )و

فٍ انًجًىعت انًصببت ببنقُهت انذوانُت. كًب  (MDA) دهايدلا داى ونلمالا و (ROS) الاوكسُجُُُت انفعبنت

كهىحبثبَىٌ  والأَىاع و دهايدلا داى ونلمالا أظهشث انُخبئج اٌ هُبك ححسٍ فٍ يعبنى انُطف وحشكُز يسخىَبث

و انُسبت انًئىَت نُضج انكشويىسىو فٍ انًجًىعت انخٍ وكاتاليز  زدسميوتا سوبراوكسايدو الاوكسُجُُُت انفعبنت

أجشَج عهُهى عًهُت إسخئصبل انقُهت انذوانُت يقبسَت يع انًشضً انعقى انزٍَ َعبَىٌ يٍ انقُهت انذونُت ونكٍ 

لاحصم يسخىَبحهب إنً يسخىي يًبثم انزٌ وجذ فٍ انًجًىعت انسُطشة. َسخُخج يٍ هزِ انذساست اٌ عًهُت 

انذوانُت ًَكٍ أٌ حؤدٌ إنً ححسٍ كبُش فٍ يعبنى انُطف و انجهذ انخأكسذٌ و انُسبت انًئىَت  هتانقُإسخئصبل 

 نُضج انكشويبحٍُ ونكٍ لا حصم يسخىَبحهب إنً يسخىي يًبثم انزٌ وجذ فٍ يجًىعت انسُطشة.

 

 .بحٍُيانُسبت انًئىَت نُضج انكشوانجهذ انخأكسذٌ، ، إسخئصبل انقُهت انذوانُتانكهمبت انمفتبحُة: 

 


