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Abstract 
     This study was designed to evaluate the effect of intramuscular administration of Glutathione (100, 200, 300 

mg/person) daily for 3 months on seminal fluid analysis parameters prepared by simple layering technique and 

centrifugation swim up technique in infertile subjects affected with oligoasthenozoospermia. Thirty infertile men 

enrolled in this study and semen samples were analyzed before and after injection with Glutathione and semen 

processed by standard semen parameters. Furthermore, sperm concentration, sperm motility, progressive sperm motility, 

sperm agglutination, and normal sperm morphology were evaluated according to standard WHO criteria (2010). For 

preparation technique, sperm prepared and incubated for 30 minute in 5% CO2 at 37ºC. The results of the present study 

indicate a highly significant (P<0.001) differences in all sperm functions after injection with Glutathione in all infertile 

patients and concluded that sperm functions improved and enhanced whenever increase the dose of antioxidants and the 

simple layering technique gave the best results as compared with centrifugation swim up technique. Further studies are 

recommended to assess the detrimental effect of CSUT on sperm DNA damage and embryo quality after in vitro 

fertilization and embryo transfer (IVF-ET). 
 

عن طريق العضمة كمضاد اكسدة عمى متغيرات السائل المنوي لمرضى العقم المصابين  Glutathioneتاثير اعطاء الـ 
 بمتلازمة قمة حركة النطف وعددها

 
 ضياء عبد عودة جازع**                                 باسم خميس كوتي *

 قسم العموم الطبية الاساسية -كمية التمريض -جامعة ذي قار**            عموم الحياة قسم -كمية العموم -جامعة ذي قار*
 الخلاصة

ممغم/شخص( يومياً ولمدة ثلاثة اشهر 033,033,033عن طريق العضمة وبجرع  Glutathioneصممت الدراسة الحالية إلى تقييم تاثير اعطاء الـ        
تضمنت باستعمال النظرية الطباقية البسيطة والنبذ المركزي لمرضى العقم المصابين بمتلازمة قمة حركة النطف وعددها. عمى متغيرات تحميل السائل المنوي 

أن فحوصات كفاءة النطف والتي تضمنت تركيز النطف, حركة  وبعده.Glutathione الـ  مريضاً وعينات السائل المنوي تم تحميمها قبل اعطاء 03الدراسة 
( حيث تم WHO2010النطف, الحركة التقدمية لمنطف, تلازن النطف, والنسبة المئوية لمنطف السوية قُيمت وفقاً الى مقررات منظمة الصحة العالمية )

معنوياً عالياً في معايير السائل المنوي بعد   (P<0.01)فرقاً  هرت النتائجاظ .هم 03ثنائي أوكسيد الكاربون وبدرجة  %5دقيقة في  03 حضن النطف لفترة 
( ولجميع مرضى العقم. نستنتج من خلال الدراسة ان جميع فحوصات كفاءة النطف تظهر تحسناً واضح Glutathioneحقن المريض بمضاد الاكسدة )

. البسيطة لتحضير السائل المنوي اعطت افضل النتائج مقارنة بطريقة النبذ المركزيكمما ازدادت جرعة مضاد الاكسدة كما ان النظرية الطباقية  وممحوظ
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ونوعية التطورات الجنينية بعد اجراء تقنيات  DNAفي ضرر الـ  طريقة النبذ المركزي نوصي في الدراسات المستقبمية بتقييم التاثير الضار باستعمال
 الاخصاب الخارجي ونقل الاجنة.

 

Introduction 
      The successive beginning of assisted reproduction 

in human, scientists and clinicians were more advice to 

improve sperm separation techniques as percentage of 

andrological cases increased rapidly (1). However, the 

increasing number of men showing poor semen quality 

encouraged the development of a wide array of 

different laboratory techniques focusing on selection 

and enrichment of motile and functionally competent 

spermatozoa from ejaculate (2). The methods were 

developed to improve sperm functions like motility, 

protected sperm functions, and reduced detrimental 

effects of environmental impact like reactive oxygen 

species (ROS) (3). Finally, the ideal sperm separation 

technique should (a) be quick, easy and cost-effective, 

(b) isolate as much motile spermatozoa as possible, (c) 

not cause sperm acrosomal damage or non 

physiological alterations of separated sperm cells, (d) 

eliminate dead spermatozoa and other cells, including 

leukocytes and bacteria, (e) eliminate toxic or bioactive 

substances like decapacitation factors or ROS, and (f) 

allow processing of larger volumes of ejaculates (4The 

ROS are free radicals that play a significant role in 

many of sperm physiological processes such as 

capacitation, hyperactivation, and sperm-oocyte fusion 

(5). However, they also trigger many pathological 

processes in male reproductive system, and these 

processes have been implicated in cancers of the 

bladder and prostate, as well as in male infertility (6). 

Moreover, the sperm plasma membrane contains lipids 

in the form of polyunsaturated fatty acids, which are 

vulnerable to attack by ROS. The ROS, in the presence 

of polyunsaturated fatty acids, triggers a chain of 

chemical reactions called lipid peroxidation (7). ROS 

can also damage DNA by causing deletions, mutations, 

and other lethal genetic effects (8). It is difficult to 

block the oxidative stress (OS) induced injury to cells 

or tissues because ROS are continuously produced by 

cellular aerobic metabolism (9). There are two main  

sources of ROS in semen: leukocytes and immature 

spermatozoa and leukocytes are considered to be 

primary source (10). Leukocytes, particularly 

neutrophils and macrophages, have been associated 

with excessive ROS production that ultimately leads to 

sperm dysfunction (11). Spermatozoa produce ROS 

mainly when a defect occurs during spermiogenesis that 

results in retention of cytoplasmic droplets (12). The 

two main sites of ROS production are the 

mitochondrion and the sperm plasma membrane. The 

mitochondrion is the powerhouse of respiration. Hence, 

it is the major site of ROS generation, which is 

produced through nicotinamide adenine dinucleotide-

dependent oxido-reductase pathway (13). When levels 

of ROS engulf the body’s antioxidant defence system, 

oxidative stress (OS) occurs. OS is a condition in which 

the elevated levels of ROS damage cells, tissues, or 

organs and ROS can also damage DNA by causing 

deletions, mutations, and other lethal genetic effects. It 

is difficult to block the OS induced injury to cells or 

tissues because ROS are continuously produced by 

cellular aerobic metabolism (14). Antioxidants are the 

main defence against OS induced by free radicals. 

There are prevention antioxidants and scavenger 

antioxidants. Prevention antioxidants such as metal 

chelators and metal-binding proteins block the 

formation of new ROS, whereas scavenger antioxidants 

remove the ROS that have already formed 

(15).Glutathione play an important role in sperm 

metabolism and antioxidative defence, it is a natural, 

highly effective reducing agent, and this substance has 

been tried as a tool to treat male infertility. There are 

significant increases in sperm motility, percentage of 

progressive motility, and normal sperm morphology for 

in vitro treatment of spermatozoa with glutathione 

during sperm separation (16). Following swim-up 

preparation of human spermatozoa in the presence of 

glutathione found an improved acrosome reaction and 

24 hours-motility on the same level as for Percoll® 

gradient centrifugation and suggest that glutathione has 

a therapeutic potential (17). In contrast, another author 

provided data indicating that this drug has no 

significant effect on progressive motility, neither by 

itself, nor in combination with hypotaurine. However, 

the treatment still afforded a significant protection 

against ROS-induced DNA damage (18). 
 

2. Materials and Methods 
1. Subjects  
Thirty infertile couples were enrolled in this study and 

semen samples were obtained from Al-Hussein 

Teaching Hospital hi-qar health directorate/laboratories 

section. The mean age of infertile subjects was 31.35 ± 

0.66 years old with range from 18-49 years and 

duration of infertility was 5.66 ± 0.33 years with range 
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from 2-16 years. The semen samples were collected by 

masturbation after 3-5 days abstinence and allow 

liquefying at 37ºC in 5% CO2 for 30 minutes and 

evaluated before and after in vitro sperm preparation 

and treatment with glutathione. Sperm function tests 

including sperm concentration, sperm motility, 

progressive sperm motility, sperm agglutination, and 

normal sperm morphology were evaluated according to 

WHO criteria.  

2. Semen preparation techniques 

(a) Simple layering technique 
      The semen was prepared by using 1ml of prepared 

culture medium was added to test tube, and then 1ml of 

liquefied semen was layered beneath a culture medium. 

After incubation for 30 minute in 5% CO2 at 37ºC, 

10µl. of the mixture was aspirated by pasture pipette 

and examined under light microscope at 400X 

magnification for assessment parameters of sperm 

functions in infertile patients. 

(b) Centrifugation swim-up technique 
      One of the two portions of liquefied semen (1ml) 

was diluted and mixed gently with 1ml of culture 

medium by a Pasteur pipette for a several times and run 

in a centrifuge at 2250 rpm for 6 minutes. Then after 

supernatant was discarded and 1ml of culture medium 

was added to pellet with care and again incubated for 

30 minute. Then, a drop (10µl.) was taken and put on a 

slide and cover with a cover slip and examined at a 

microscope under 400X objective for assessment of 

sperm functions. 

(c) Statistical analysis of the data  
       Statistical analysis was performed with the SPSS 

version 12.00 (1998) by Statistical Package for Social 

Sciences Software. The data analysis was done using 

paired sample t-test to assess statistical differences in 

results of SFTs. Mean and standard error of mean 

(S.E.M) was obtained from crude data to compare 

between seminal fluid analysis parameters. P-value < 

0.05 was used as a level of statistically significant. 
 

3. Results  
      After sperm processing using culture medium 

prepare with simple layering and centrifugation swim-

up technique and treatment with glutathione, sperm 

concentration and sperm agglutination were 

significantly decreased (P<0.01)  as compared to pre-

processing, while sperm motility (%), progressive 

sperm motility (%), normal sperm morphology (%), 

were significantly (P<0.01) increased post-in vitro 

sperm processing as compared to pre-processing (Table 

1,2 and 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Values are Mean ± S.E.M 

 

a: means a highly significance (P<0.01) different from 

pre-treatment with glutathione No. of infertile 

patients=30 for both layering and centrifugation 

technique Mean of age ± S.E.M for infertile subjects 

prepare with simple layering technique (30.05 ± 4.87 

years) Mean of age ± S.E.M for infertile subjects 

prepare with centrifugation technique (31.75 ± 6.10 

years) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Values are Mean ± S.E.M 

 

a: means a highly significance (P<0.01) different from 

pre-treatment with glutathione No. of infertile 

patients=30 for both layering and centrifugation 

technique Mean of age ± S.E.M for infertile subjects 

prepare with simple layering technique (30.05 ± 4.87 

years) Mean of age ± S.E.M for infertile subjects 

prepare with centrifugation technique (31.75 ± 6.10 

years) 

Table (1) In vitro sperm processing using simple layering 

and centrifugation swim-up technique in 

oligoasthenozoospermic patients injected with 100 mg 

 of glutathione  intramuscularly in first months. 
 

Table (2): In vitro sperm processing using simple layering 

and centrifugation swim-up technique in 

oligoasthenozoospermic patients injected with 200 mg of 

glutathione intram uscularly in second months. 
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Values are Mean ± S.E.M 

 

a: means a highly significance (P<0.01) different from 

pre-treatment with glutathione No. of infertile 

patients=30 for both layering and centrifugation 

technique Mean of age ± S.E.M for infertile subjects 

prepare with simple layering technique (30.05 ± 4.87 

years) Mean of age ± S.E.M for infertile subjects 

prepare with centrifugation technique (31.75 ± 6.10 

years) 
 

Discussion 

      The markedly reduction in sperm concentration and 

sperm agglutination was observed following both sperm 

processing techniques after injection intramuscularly 

with glutathione for all infertile men. These results may 

be due to beneficial effect of preparation technique by 

removal of dead, immotile spermatozoa, and semen 

debris in such away only superior quality motile 

spermatozoa were harvested and unfortunate quality 

spermatozoa (19). Conversely, the results indicate that 

sperm agglutination is not specifically immune 

reaction; it may be due to the cytotoxic materials which 

secreted from the inflammatory cells which causes 

clumping and agglutination. In addition, sperm 

agglutination either specific or non specific causes 

sperm clustering which prevent the sperm motility and 

activity (20). The percentages of sperm motility, 

progressive sperm motility, and normal sperm 

morphology were significantly increased after sperm 

processing. Really, the enhanced sperm functions were 

a normal response for sperm biology after removal of 

seminal plasma and sperm agglutination by sperm 

preparation techniques (21). The best improvement in 

sperm function was achieved by using simple layer 

technique as compared to centrifugation swim-up 

techniques. The selection of sperm preparation methods 

depend on quality of ejaculates. The ejaculates with 

ROS production by spermatozoa and leukocytes should 

not be separated by centrifugation method due to 

severely damage the spermatozoa (22). When semen 

samples were prepared by centrifugation, functional 

spermatozoa can come into close cell-to-cell contact 

with defective sperm, leukocytes, and cell debris 

contained by centrifugation force causing massive 

oxidative damages of sperm plasma membrane via 

production of very high levels of ROS by pelleting of 

semen with impairment of sperm functions and 
decrease in normally chromatin-condensed spermatozoa 

(23). However, problem caused by ROS can resolve by 

performed directly from the liquefied semen underneath 

an overlay of culture medium and aspirate directly from 

the interface region with total number of spermatozoal 

recovery (24). Also, the centrifugation force adversely 

affects sperm motility and impairment of acrosome 

reaction, sperm plasma membrane in men with 

abnormal and normal semen analyses in comparison to 

density gradient centrifugation (25). It was reported that 

common laboratory factors like centrifugation, washing, 

temperature fluctuation, and processing delay harmfully 

affect response pattern of human spermatozoa both 

positively and negatively due to direct influence of 

laboratory interventions on 

cytoskeletonassemblies(26).Spermatozoaare articularly 

susceptible to the damage induced by excessive ROS 

because their plasma membranes contain large 

quantities of polyunsaturated fatty acids and their 

cytoplasm contains low concentrations of scavenging 

enzymes (27). In addition, the intracellular antioxidant 

enzymes cannot protect the plasma membrane that 

surrounds the acrosome and the tail, forcing 

spermatozoa to supplement their limited intrinsic 

antioxidant defenses by depending on the protection 

afforded by the seminal plasma (28). The use of 

specific sperm preparation techniques has greatly 

reduced the oxidative stress associated with sperm 

handling and cryopreservation. Sperm separation 

techniques significantly reduce the level of ROS by 

removing leukocytes, which are the major source of 

ROS (29). The spermatozoa are affected in different 

ways by OS; there are sufficient antioxidant protections 

that can decrease the progressive damage. However, 

when an imbalance exists between levels of ROS and 

the natural antioxidant defences, various measures can 

be used to protect spermatozoa against the OS-induced 

injury (30). In vitro supplements used during sperm 

Table (3): In vitro sperm processing using simple layering 

and centrifugation swim-up technique in 

oligoasthenozoospermic patients  injected with 300 mg of 

glutathione intramuscularly in third months. 
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preparation and assisted reproductive technique also 
help to protect spermatozoa against ROS. Moreover, 

adding antioxidants to culture media neutralizes ROS 

produced by the leukocytes and immature spermatozoa 

and improves sperm-oocyte fusion (31). It has been 

found that adding glutathione and hypotaurine protects 

spermatozoa against oxidative damage induced by H2O2 

(32). Glutathione is the most abundant antioxidant 

found in the body. It plays an important role in 

protecting lipids, proteins, and nucleic acids against 

oxidative damage. It combines with vitamin E and 

selenium to form glutathione peroxidase enzyme. 

However, Glutathione therapy significantly increased 

sperm motility, particularly forward progressive 

motility (33). 
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