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ABSTRACT 
Infertility is an overall issue that portrayed by multifactorial etiology including physiological, hereditary, 
irresistible, ecological factors and in addition autoimmunity. The goal of this investigation is the 
connection between the aggregate cell reinforcement limit level with specific cytokines; interleukin-6 (IL-
6) and interferon gamma (IFN-γ) levels in fundamental liquid and blood of idiopathic Infertility and ripe 
male relationship with original liquid level. Blood and fundamental liquids were gathered from 70 guys 
with idiopathic Infertility and 20 males with demonstrated Infertility and were broke down for the level 
of TAC, IL-6, IFN-γ and original liquid quality. Fundamental TAC levels were p<0.05 and lower in those 
with idiopathic Infertility. A negative relationship was seen between sperm quality parameters and TAC 
levels in idiopathic Infertility men. A fascinating noteworthy height in serum and semen IFN-γ level was 

recognized in idiopathic Infertility men. Furthermore, altogether lifted serum and semen IL-6 level was 

likewise seen in a gathering of idiopathic Infertility men. Inconclusion, TAC level has a critical negative 

impact on sperm quality and subsequently adds to male Infertility. Novel cytokine miniaturized scale 

designs for patients with various sorts of Infertility may be proposed and hence, cytokine level estimation 

of IL-6 and IFN-γ in fundamental plasma is recommended to be incorporated into assessment of particular 

kinds of male Infertility.  
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INTRODUCTION 

The World Health Organization has characterized 

Infertility as the failure to imagine following one 

year of unprotected standard sex. Around 30% of 

cases include guys while around 35% include fem-

ale factor and the rest of the speak to unexplained 

or idiopathic Infertility (WHO, 2010). The etiology 

of male Infertility is clearly a multifactorial one, 

could be physiological, neurotic, nourishing, inad-

vertent or even immunological variables (Khatoon 

et al., 2012). A high level of Infertility men negl-

ects to impregnate their female partner as a result 

of oligozoospermia, asthenozoospermia tetratozo- 

ospermia or azoospermia (Feng et al., 2008). Mai-

nly, the real wellsprings of cytokines in the human 

male conceptive tract are testicles and testicular 

macrophages, albeit a few cytokines, for example, 

IL-1 and IL-6 are additionally created by necessary 

testicular substantial cells, as Leydig and Sertoli 

cells (Fraczek et al., 2012). TNF-α, IFN-γ, IL-6, 

IL-8 notwithstanding a portion of their dissolvable 

receptors display in original liquid are likewise 

emitted by mesenchymal cells, safe cells, and sper-

matogonia (Qian et al., 2011). Aside from the part 

of cytokines in insusceptible adjustment, there is 

confirm that a portion of these polypeptides are 

specifically associated with the control of testicular  

 

capacity and furthermore might be strong modula- 

tors of steroid discharge from the testicles (Inhorn, 

2003, Araoye, 2003). Interleukin-6 is a cytokine 

yield by both lymphoid tissue and in addition non-

lymphoid cells (Hirano et al., 2011). The activity 

of IL-6 in testis is diminishes transferrin discharge 

in Sertoli cells and might represses spermatogene- 

sis process and sperm motility. An expanded level 

of IL-6 in fundamental could be related in male 

Infertility. Interferon-γ is a professional fiery cyto-

kine discharged by initiated T cells and addition-

ally regular executioner cells, which can be raised 

in the fundamental liquid of patients with genitor-

urinary aggravation. IFN-γ is created by Sertoli, 

Leydig, and peritubular cells and has an adminis- 

trative part in Leydig cell steroidogenesis process. 

What's more, IFN-γ is associated with ensuring the 

testis against viral diseases and plays an essential 

safe administrative part by empowering antigen-

particular safe reactions (Carrasquel et al., 2003). 

Primarily, oxidative pressure may think about a 

fundamental danger of obscure men Infertility 

(Valko et al., 2007) which happen as a lopsidedness 

among the yield of responsive oxygen species 

(ROS) and their searching or balance by the cell 

reinforcement framework (Agarw et al., 2014, 

http://www.pjbt.org/
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Aitken et al., 2010). It is trusted that controlled 

levels (physiological levels) of these ROS are imp-

ortant for sperm typical physiology and preparation 

though, uncontrolled creation of ROS (neurotic 

levels) may take an interest in sperm dysfunctions 

(de Lamirande et al., 1997). In ripe male, add up to 

cancer prevention agent limit (TAC) and ROS 

creation stay in harmony or adjust (Saleh et al., 

2002). Normally, cell reinforcements found in ori-

ginal liquid incorporate vitamins, glutathione, sup-

eroxide dismutase and additionally thioredoxin 

(Sanocka et al., 2004). A few examinations have 

alluded to the part of abnormal state fundamental 

ROS in male Infertility (Sharma et al., 1996 and 

Chen et al., 2012). Hence, the correct causes and 

pathway of the cytokines in the human men genital 

tract is still under examination. The relationship 

between original plasma TAC and cytokines, for 

example, IL-6 and IFN-γ and their relationship 

with sperm parameters are controversial, subsequ- 

ently this investigation expected to investigate the 

TAC, IL-6 and IFN-γ levels in the fundamental 

liquid (and serum) in men with idiopathic Infer-

tility and their relationship with fundamental liquid 

quality parameters.  
 

MATERIALS AND METHODS 

SUBJECTS: Nineteen guys were taken an interest 

in the examination; seventy members guys with 

age (18-50 years) were enrolled to the IVF and 

Infertility focus in Kamal Al-Samarae doctor's 

facility in Baghdad and Al-Sadder therapeutic city 

healing facility in Al-Najaf (Iraq) for the period 

from August 2016 to March 2017 griping of Infer-

tility were incorporated into this investigation. 

These were separated into three gatherings; 25 oli- 

gozoospermia, 25 asthenozoospermia and 20 tetra-

tozoospermia. Twenty guys of comparing ages to 

the patients with demonstrated richness were arbi-

trarily chosen as controls. All members were non-

paid volunteers and a composed educated assent 

was acquired from each subject. Exclusion criteria 

were; particular genital diseases (irresistible or 

non-irresistible), un-slid testicles, foundational 

infection and testicular atrophy.  

All original liquid examples were gathered by mas-

turbation in sterile polypropylene holders follow- 

ing 3-5 long periods of restraint. Original liquid 

examples were condensed at 37°C for 30 minutes 

and routine semen examination was performed 

according to WHO rules (Khatoon et al., 2012). 

Fundamental plasma was gotten from full melted 

discharges and were centrifuged at 300 g for 20 

minutes.  

SPECIMEN COLLECTION: A standard semen 

liquid investigation was performed upon liquefac- 

tion as per WHO Manual (WHO, 2010) to quantify 

volume, appearance, pH, smoothness and essential 

sperm parameters. The routine original liquid inve-

stigation was done evaluating sperm thickness, 

motility, reasonability and in addition morphology. 

The rest of the semen test was centrifuged at 1000 

×g for 10 min; the original plasma was isolated for 

three equivalent amounts of and put away at - 70 

°C until the point that further investigations.  

Estimation of IL-6, IFN-γ and TCA in serum 

and fundamental plasma: Solid stage resistant 

examines were utilized for quantitative measure of 

IL-6, IFN-γ (sandwich ELISA units from Pepro- 

Tech, UK) and TAC (aggressive ELISA pack from 

My Bio-source, USA) in serum and original 

plasma.  

Statistical Analysis: Statistical Package for Social 

Sciences (SPSS) variant 20 was utilized to gauge 

mean, standard deviation, standard Error, 95% cer-

tainty interim for mean qualities, and two outra-

geous qualities, least and most extreme. Chances 

proportion was connected for estimating quality of 

affiliation. We set P esteem ≤ 0.05 as noteworthy 

esteem.  
 

RESULTS AND DISCUSSION: 

The TAC level was resolved in original plasma 

though IL-6 and IFN-γ was resolved in serum and 

fundamental plasma from prolific and Infertility 

guys.  

Table 1 speak to all-encompassing introduction of 

the investigation results in all examination gathe- 

rings (oligozoospermia, asthenozoospermia, tera-

tozoospermia and in addition control) concerning 

semen quality parameters, TAC in original plasma, 

and IL-6, IFN-γ in serum and fundamental plasma. 

The mean qualities (U/ml) ± standard deviation 

(SD) of the TAC in these gatherings were 28.47 

±9.66, 23.46±6.62, 14.08±4.21 and 65.75±8.93 

separately. Results demonstrates that the most ele-

vated mean esteem was accounted in charge gath-

ering, and the least mean esteem was in terato- 

zoospermia gathering. A positive connection was 

seen between sperm quality parameters and TAC 

levels in all examination gatherings. For IL-6 resu-

lts in serum, the most elevated mean focus (pg/ml) 

was seen in the asthenozoospermia subgroup of the 

idiopathic Infertility men 20.53±5.89, though the 

least fixation (pg/ml) was seen in the ripe men 

aggregate 9.04±1.10. Concerning the mean group-

ing of IL-6 in original plasma, the example resem-

bled that of the IL-6 mean focus in serum. The 

example of the IFN-γ mean fixation (pg/ml) in both 

serum and fundamental plasma was comparative as 

the most noteworthy was seen in the oligozoosper-

mia subgroup of the idiopathic Infertility men in 
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serum 20.71±7.60, and 13.36±3.46 in original 

plasma contrasted with the least focus which was 

seen in the ripe men gather 9.31±0.62 in serum and 

7.56±0.85 in fundamental plasma. 
 

         Table 1: Semen parameters, TAC, IL-6 and INF- γ mean values in study groups. 

Semen Parameters 

and study markers  

Men with Idiopathic Infertility Fertile Men 

(n=20) 

Mean±SD 

P-value *Olig (n = 25) 

Mean± SD 

**Asth(n = 25( 

Mean± SD 

***Terato)n = 20( 

Mean± SD 

Volume (ml) 2.03±0.71 

 

2.18±0.58 

 

2.85±0.93 

 

3.70±0.85 

 
HS* 

Sperm Count (×106) 5.32±2.08 

 

47.16±15.97 

 

41.55±12.28 

 

48.60±12.95 

 
HS* 

Active linear progre-

ssive motility (%) 

 

43.24±8.61 

 

10.60±4.16 

 

41.35±5.23 

 

41.55±5.59 

 

HS* 

Sperm with normal 

morphology ( % ) 

57.60±12.59 

 

59.00±12.25 

 

3.3±0.66 

 

65.75±8.93 

 

HS* 

 

TAC in ****SP(U/ml) 28.47±9.66 

 
23.46±6.62 

 

14.08±4.21 

 

60.36±10.73 

 

HS* 

 IL-6 in serum (pg/ml) 15.11±6.77 

 

20.53±5.89 

 

14.63±8.01 

 

9.04±1.10 

 

 

HS* 

 
IL-6 in SP (pg/ml) 25.56±7.89 

 

28.00±6.63 

 

22.93±7.94 

 

22.00±45.4 

 
S** 

INF-γ in serum (pg/ml) 20.71±7.60 16.60±6.89 17.92±7.02 9.31±0.62 HS* 

INF-γ in SP (pg/ml) 13.36±3.46 

 

13.28±3.07 

 

12.76±4.51 

 

7.56±0.85 

 

  HS      

 *Olig= Oligozoospermia, **Asth=Asthenozoospermia, ***Terato=Teratozoospermia, ****SP= Seminal plasma 
 

Figures1, 2, 3, 4 and 5 represents graphically and stem-leaf plot the mean values for studied readings of TAC 

(U/ml) in seminal plasma, IL-6 (pg/ml) in serum, IL-6 (pg/ml) in seminal plasma, IFN-γ in serum and IFN-γ 

in seminal plasma respectively in idiopathic infertile subgroups and control. 
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Figure 1: Mean values and Stem – Leaf plot of TAC (U/ml) in seminal plasma of different groups 
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Figure 2: Mean values and Stem – Leaf plot of IL-6 (pg/ml) in serum in different groups 
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Figure 3: Mean values and Stem - Leaf plot of IL-6 (pg/ml) in seminal plasma in different groups 
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Figure 4: Mean values and Stem - Leaf plot of IFN-γ (pg/ml) in serum in different groups 
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Figure 5: Mean values and Stem – Leaf plot of IFN-γ (pg/ml) in seminal plasma in different groups 

 

In the present data, bring down levels of TAC were 

seen in men with idiopathic infertility than in 

fruitful men. A positive connection was appeared 

between ordinary sperm, motility, morphology, 

and TAC levels in all investigation gatherings. This 

outcome would affirm numerous other prior 

investigations which likewise finished up the 

positive relationship between the TAC and the 

semen quality parameters (Hosseinzadeh et al., 

2013, Mahfouz et al., 2009, Pahune et al., 2013, 

Koca et al., 2003, Appasamy et al., 2007). Such 

consistency in this issue let us to report it as a 

reality and to consider it as the main factor in the 

inclination towards men idiopathic Infertility. As 
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needs be, TAC might be utilized as one of a kind 

biomarker for examining the oxidative worry in 

sperms.  

Men Infertility thought about a genuine medical 

issue and, in spite of significant advances in its 

conclusion and treatment, its specific etiology stays 

obscure. Be that as it may, it is trusted that original 

oxidative pressure could be one of the primary 

factors in the pathogenesis of idiopathic Infertility 

(komran et al., 2013, Yousif et al., 2011). Primar-

ily, high levels of fundamental ROS may prompt 

sperm DNA harm and lipid peroxidation, and in the 

end loss of sperm motility (Pasqualotto et al., 2008, 

Khosrowbeygi et al., 2004). For this situation high 

measures of polyunsaturated unsaturated fats are 

gathered in the spermatozoa plasma films, which 

would predispose to oxidative damage. Not with 

standing that, ROS could likewise prompt base 

modifications, DNA cross-joins, DNA strand breaks 

and in addition chromosomal adjustments (Zini et 

al., 2009, Iwasaki et al., 1992). Thus, a few investi-

gations have endeavored to think about the impacts 

of cancer prevention agent supplements on male 

Infertility (Kemal et al., 2000, Keskes-Ammar et 

al., 2003). In spite of the fact that the impacts of 

various dosages and sorts of oral cancer prevention 

agents in endeavors to enhance original liquid para-

meters have not been set up, it is trusted that cell 

reinforcement treatment has valuable effects on 

male Infertility (Dawson et al., 1992, Greco et al., 

2005). Additionally, the consequences of cell rein-

forcement treatment alone or in blend are contro-

versial. For instance, a few examinations have wat-

ched that vitamin C, vitamin E, folic corrosive, 

selenium, and zinc alone or in blend could enhance 

fundamental liquid parameters, especially sperm 

motility and sperm DNA uprightness (Wong et al., 

2002, Havrylyuk et al., 2015). The outcomes allu-

ded to general height in the mean focus worried of 

both IL-6 and IFN-γ in all idiopathic Infertility men 

bunches in correlation with the rich men gathering. 

This height was clearer in the serum for IL-6 

chiefly in the asthenozoospermia gathering, while 

this rise was seen in both serum and original plas-

ma mostly in the oligozoospermia gathering. Aro-

und comparable outcomes were accounted for by 

different investigations (Paradisi et al., 1996, Dou-

sset et al., 1997). that affirm the nearness of these 

cytokines in fundamental plasma and alluded to a 

conceivable relationship between these professio-

nal incendiary cytokines and expanding levels of 

oxidative worry and also sperm quality parameters. 

The relationship amongst cytokines and disabled 

proliferation speaks to an intriguing issue in light 

of their application in different parts of fruitfulness 

control, including gonadal and sperm capacities. 

The human original plasma contains a collection of 

cytokines including epidermal development factor 

(EGF), TGF, TNF-α, different interleukins and 

huge numbers of their solvent receptors. The suffi-

ciency of negative relationship between's original 

plasma cytokines and sperms quality parameters 

including lessen the ova-entering capacity of sper-

matozoa and ROS is as yet subject to discuss 

(Hedger et al., 2003, Yousif et al., 2013). Then 

again, a conceivable part of cytokines in nearby 

direction of sex hormones and paracrine control of 

proliferation forms, including spermatogenesis 

process is still under scrutiny. One illustration is 

the impact of IL-6 on spermatogonial multipli-

cation; Sertoli cells stereidogenesis, germ cells sep-

aration (Hukkanen et al., 1995). Some in vitro pon-

ders, confirmed that cytokines can prompt ROS 

generation as delivered of inducible NOS by mouse, 

rodent and human osteoblast-like cells with no 

obviously characterized instrument (Martínez et 

al., 2007, Slimani et al., 2014). Other examination 

(Naz et al., 2000), demonstrates that cytokines can 

influence straightforwardly on spermatozoa to 

animate their level of lipid peroxidation process, 

showing a direct receptive oxygen animal varieties 

creation by the spermatozoa. The intriguing finding 

is that two receptors for cytokines were situated on 

human spermatozoa, IFN-γ receptors (Laflamme et 

al., 2005), and additionally IL-6 receptors, both 

particular ligands for the authoritative of the gp80 

subunit (IL6-Ra) (Yoshida et al., 2004), and for the 

flag transducing protein gp-130 (IL-6Rb) (Havryl-

yuk et al., 2015). A few creators expressed that the 

impact of cytokines on ROS level and in the long 

run sperm quality parameters is a measurements 

subordinate system (Tsuchimoto et al., 2015).  

To distinguish the real effect of cytokines in male 

idiopathic Infertility, facilitate pre-clinical and 

creature display contemplates are required inside 

the field of immunology and sub-atomic science to 

research the impact of cytokine-hindering on enha-

ncing the sperms quality and execution in such pat-

ients. A few creators recommending the expansion 

of these aftereffects of immunological information 

tending to the discovering whether these elements 

may profile male Infertility with particular cytok-

ine micropattern for every Infertility issue enabling 

them to be better separated and all the more une-

quivocally analyzed and after that treated utilizing 

more refresh way (Camejo et al., 2001). Appraisal 

of original plasma cytokine level is as yet not a 

normal practice (Arunkumar et al., 2018).  

All in all, a positive connection was uncovered 

between sperm check, sperm motility, and ordinary 

sperm morphology, with TAC levels in both idio-

pathic Infertility men and prolific men. In this way, 
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TAC could be utilized as oxidative pressure mar-

kers, and their tests could be valuable in the asse-

ssment of idiopathic infertility. What's more, these 

markers may manage us in antioxidant treatment. 

What's more, this information may endorse a novel 

cytokine miniaturized scale designs for male dive-

rse reasons for Infertility. Original plasma cytok-

ines; IL-6 and IFN-γ ought to be incorporated into 

assessment of particular kinds of male Infertility. 

By and large, this investigation has watched note-

worthy control in cytokines small scale design con-

cerning diverse companions of Infertility patients, 

with idiopathic Infertility.  

CONCLUSION 

In light of the outcomes acquired, the information 

proposes broadening infertility research by assess- 

ing IL-6 and IFN-γ in blood serum and in fundame-

ntal plasma that clear up whether these elements 

may have novel key to the clinical work-up of male 

infertility administration. 

ACKNOWLEDGEMENTS 

The authors appreciated all the aids provided by the 

staff in IVF & Infertility center of Kamal Al-

Samarae hospital in Baghdad and Al-Sadder 

medical City in Al-Najaf and Al-Afaq laboratory in 

Wasit (Iraq). 

COMPETING INTEREST: Authors declare that 

they have no competing interest. 
 

REFERENCES 

Agarwal A., Virk G. and C.  Ong, du Plessis SS. 

Effect of oxidative stress on male reproduc- 

tion. World J Mens Health 32(1):1-17 (2014). 

Aitken RJ., De Iuliis GN., Finnie JM., Hedges A. 

and R.L. McLachlan, Analysis of the relation-

ships between oxidative stresses, DNA damage 

and sperm vitality in a patient population: 

development of diagnostic criteria. Hum Rep-

rod 25(10):2415-26 (2010).    

Appasamy M., Muttukrishna S., Pizzey A.R., 

Ozturk O., Groome NP., Serhal P., et al., Rela-

tionship between male reproductive hormones, 

sperm DNA damage and markers of oxidative 

stress in infertility. Reprod Biomed Online 

14(2):159-65 (2007).   

Araoye MO., Epidemiology of infertility: social 

problems of the infertile couples. West. Afr. J. 

Med 22(2):190-196 (2003). 

Arunkumar R. and N. Balakrishnan, Medical 

image classification for disease diagnosis by 

dbn methods. Pak. J. Biotechnol 15(1):107-110 

(2018).      

Camejo M., Segnini A. and F. Proverbio, Inter-

leukin-6 (IL-6) in seminal plasma of infertile 

men, and lipid peroxidation of their sperm. 

Archives of Andrology 47(9); 97-101 (2001). 

Carrasquel G., Camejo M., Michelangeli F. and 

M.C. Ruiz, IFN-γalter the human sperm mem-

brane permeability to Ca2+. Syst.Biol. Reprod. 

Med., Early Online 1-7, PP: 1 (2003). 

Chen H., Zhao HX., Huang XF., Chen GW., Yang 

ZX., Sun WJ., et al., Does high load of oxidants 

in human semen contribute to male factor 

infertility? Antioxid Redox Signal 16(8):754-9 

(2012). 

 Dawson E.B., Harris W.A., Teter M.C. and L.C. 

Powell, Effect of ascorbic acid supplemen-

tation on the sperm quality of smokers. Fertil 

Steril 58(5):1034–9 (1992).  

 de Lamirande E., Jiang H., Zini A., Kodama H. 

and C. Gagnon, Reactive oxygen species and 

sperm physiology. Rev Reprod 2(1):48- 54 

(1997).    

 Dousset B., Hussenet F., Daudin M., Bujan L., 

Foliguet B. and P. Nabet, Seminal cytokine 

concentrations (IL-1b, IL-2, IL-6, sRIL-2, sR 

IL-6), semen parameters and blood hormonal 

status in male infertility, Human Reproduction 

12(7):1476-1479 (1997).    

Feng H.L., Han Y.B., Sparks A.E.T. and J.L. 

Sandlow, Characterization of Human Sperm 

Antigens Reacting with Anti-Sperm Antibo- 

dies from an Infertile Female Patient’s Serum. 

J. Andrology 29(4): 440-448 (2008). 

Fraczek M., Czernikiewicz A. and M. Kurpisz, 

Cytokines and Oxidative Stress in the Germ 

Line. Chapter 9 in A. Agarwal et al. (eds). Stu-

dies on Men’s Health and fertility, Oxidative 

Stress in Applied Basic research and Clinical 

Practice. Springer Science + Business Media 

LLC 179-205 (2012). 

Greco E., Iacobelli M., Rienzi L., Ubaldi F., 

Ferrero S. and J. Tesarik, Reduction of the inci-

dence of sperm DNA fragmentation by oral 

antioxidant treatment. J. Androl. 26(3): 349–53 

(2005).    

Havrylyuk A., Chopyak V., Boyko Y., Akrll I. and 

M. Kurpisz, Cytokines in the blood and semen 

of infertile patients. Central European Journal 

of Immunology 40(3): 337-344 (2015).  

 Havrylyuk A., Chopyak V., Boyko Y., Kril I. and 

M. Kurpisz, Cytokines in the blood and semen 

of infertile patients. Cent. Eur. J. Immunol. 40 

(3): 337-344 (2015).    

 Hedger M.P. and A. Meinhardt, Cytokines and the 

immune-testicular axis. J. Reprod. Immunol. 

58: 1-26 (2003).  

Hirano T. and T. Kishimoto, Interleukine-6, in 

peptide Growth factor and their Recetors, part 

1(eds: M.B Sporn and A.B Roberts), Springer-

Verlag. New York 633-666 (2004). 

https://www.researchgate.net/journal/0148-5016_Archives_of_Andrology


Vol. 15 (3) 2018                                                                                            Assessment of total antioxidant …………. 749 

Hosseinzadeh A., Karimi F. and S.G. Jorsaraei, 

Correlation of sperm parameters with semen 

lipid peroxidation and total antioxidants levels 

in astheno- and oligoastheno-teratospermic 

men. Iran Red Crescent Med. J. 15(9):780–5 

(2013). 

Hukkanen M., Hughes F.J., Buttery L.D., Gross 

S.S., Evans T.J., Seddon S., et al., Cytokine-

stimulated expression of inducible nitric oxide 

synthase by mouse, rat, and human osteoblast-

like cells and its functional role in osteoblast 

metabolic activity. Endocrinology 136: 5445-

5453 (1995).    

Inhorn M.C., Global infertility and the globali-

zation of new reproductive technologies: illus-

trations from, Egypt. Soc. Sci. Med. 56(9): 

1837-1851 (2003).  

Iwasaki A. and C. Gagnon, Formation of reactive 

oxygen species in spermatozoa of infertile 

patients. Fertil. Steril. 57(2): 409–16 (1992). 

Kemal N., Morshedi M. and S. Oehninger, Effects 

of hydrogen peroxide on DNA and plasma 

membrane integrity of human spermatozoa. 

Fertil. Steril. 74(6): 1200-7 (2000). 

 Keskes-Ammar L., Feki-Chakroun N., Rebai T., 

Sahnoun Z., Ghozzi H., Hammami S., et al, 

Sperm oxidative stress and the effect of an oral 

vitamin E and selenium supplement on semen 

quality in infertile men. Arch Andrology 49(2): 

83–94 (2003).     

Khatoon M., Chaaudhari A.R. and R. Singh, Effect 

of gender on anti-sperm antibodies in infertile 

couple in central India. Indian Journal of 

Physiology and Pharmacology 56(3): 262-266 

(2012). 

Khosrowbeygi A., Zarghami N. and Y. Deldar, 

Correlation between Sperm Quality Parame-

ters and Seminal Plasma Antioxidants Status. 

Iranian Journal of Reproductive Medicine 2 

(2): 58-64 (2004).    

Koca Y., Ozdal OL., Celik M., Unal S. and N. 

Balaban, Antioxidant activity of seminal pla-

sma in fertile and infertile men. Arch Andro-

logy 49(5): 355–9 (2003).  

komran H.M., Bakhiet M. and M.G. Dashti, DNA 

integrity is a critical molecular indicator for the 

assessment of male infertility. Mol. Med. Rep. 

7(5): 1631-5 (2013).  

Laflamme J., Akoum A. and P. Leclerc, Induction 

of human sperm capacitation and protein 

tyrosine phosphorylation by endometrial cells 

and interleukin-6. Mol. Hum. Reprod. 11: 141-

150 (2005).    

Mahfouz R., Sharma R., Sharma D., Sabanegh E. 

and A. Agarwal, Diagnostic value of the total 

antioxidant capacity (TAC) in human seminal 

plasma. Fertil. Steril. 91(3): 805-11(2009). 

Martínez P., Proverbio F. and M. Camejo, Sperm 

lipid peroxidation and pro-inflammatory cyto-

kines. Asian Journal of Andrology 9(1): 102-

107 (2007).          

Naz R.K., Chauhan S.C. and L.P. Rose, Expression 

of alpha and gamma interferon receptor in the 

sperm cell. Mol. Reprod. Dev. 56: 189-197 

(2000).     

Pahune P.P., Choudhari A.R. and P.A. Muley, The 

total antioxidant power of semen and its 

correlation with the fertility potential of human 

male subjects. J. Clin. Diagn. Res. 27(6): 991–

5 (2013). 

 Paradisi R., Capelli' M., Mandini' M., Bellavia E. 

and C. Flamigni, Increased levels of interferon-

gamma in seminal plasma of infertile men. 

Andrologia 28: 157-161 (1996).    

Pasqualotto F.F., Sharma R.K., Pasqualotto E.B. 

and A. Agarwal, Poor semen quality and ROS-

TAC scores in patients with idiopathic infer-

tility. Urol. Int. 81(3): 263–70 (2008). 

Qian L., Sun G., Zhou B., Wang G., Song J. and H. 

He, Study on the relationship between different 

cytokines in the semen of infertility patients. 

Am. J. of Reprod. Immunol. 66: 157-161 

(2011).  

Saleh R.A., Agarwal A., Sharma R.K., Nelson D.R. 

and A.J. Thomas, Effect of cigarette smoking 

on levels of seminal oxidative stress in infertile 

men: a prospective study. Fertil. Steril. 78(3): 

491-9 (2002). 

Sanocka D. and M. Kurpisz, Reactive oxygen spec-

ies and sperm cells. Reprod. Biol. Endocrinol. 

2: 12 (2004). 

Sharma R.K. and A. Agarwal, Role of reactive oxy-

gen species in male infertility. Urology 48(6): 

835-50 (1996).   

Slimani H., Yousif N.G., Ao L., et al., Enhanced 

monocyte chemoattractant protein-1 product-

ion in aging mice exaggerates cardiac depress-

ion during endotoxemia. Critical Care 18 (5): 

527(2014). 

Valko M., Leibfritz D., Moncol J., Cronin M.T., 

Mazur M. and J. Telser, Free radicals and anti-

oxidants in normal physiological functions and 

human disease. Int. J. Biochem. Cell Biol. 39 

(1): 44-84 (2007). 

WHO., Laboratory Manual for the examination of 

human semen and semen cervical mucus 

counteraction. WHO. Cambridge University 

Press, 3rd Edition (2012). 

Wong W.Y., Merkus H.M., Thomas C.M., 

Menkveld R., Zielhuis G.A. And R.P.  Steegers 

-Theunissen, Effects of folic acid and zinc 



             M.M. Saleh et al.,                                                                                                                                Pak. J. Biotechnol. 750 

sulfate on male factor subfertility: a double-

blind, randomized, placebo-controlled trial. 

Fertil. Steril. 77(3): 491–8 (2002).  

Tsuchimoto Y., Hwang R., Chen S. and X. LiuI, 

IFN-γ-promote innate defense against gonoco-

ccal infection via producing B cells. American 

Journal of BioMedicine 3(5): 295-312 (2015).  

Yoshida S., Harada T., Iwabe T., Taniguchi F., 

Mitsunari M., Yamauchi N., et al., A combi-

nation of interleukin-6 and its soluble receptor 

impairs sperm motility: implications in 

infertility associated with endometriosis. Hum. 

Reprod. 19: 1821-1825 (2004).    

Yousif N.G., Al-Amran F.G., Lee J. and J. 

Adrienne, Expression of IL-32 modulates NF-

κB and p38 MAP kinase pathways in human 

esophageal cancer. Cytokine 61(1): 223-7 

(2013). 

Yousif NG. and F.G.  Al-amran, Novel Toll-like 

receptor-4 deficiency attenuates trastuzumab 

(Herceptin) induced cardiac injury in mice. 

BMC Cardiovasc Disord. 11: 62 (2011). 

Zini A., San Gabriel M. and A. Baazeem, Antioxi-

dants and sperm DNA damage: a clinical pers-

pective. J Assist. Reprod. Genet. 26(8): 427– 

32 (2009).  

 


