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Abstract 
Fertility in the male is dependent on the proper production of sperm cells. This process, called spermatogenesis is very complex and involves 
the synchronization of numerous factors. The presence of pro–inflammatory cytokines play important role in male infertility . Data analysis 
from unexplained infertility (n=50), idiopathic infertile men (Asthenozoospermia (n=50), Oligozoospermia (n=50)), and Normospermia fertile 
men as a control (n=26). Show a significant interleukin 17 level was reduced in unexplained infertility (mean± Std. Error 351.23±8.92 also 
reduced in Asthenozoospermia 286.76±18.61and Oligozoospermia 271.71±18.32 while significant increase was observed in Normospermia 
fertile men 390.74±5.43. 
A negative correlation was found between interleukin 17 level, And the sperms concentration, Sperm Progressive motility percent and sperm 
normal morphology present in idiopathic infertile men respectively (r= -0.589, r = -0.584 and r = -0.544). And A negative correlation was 
found between interleukin 17 level and the sperms concentration , Sperm Progressive motility percent and sperm normal morphology present 
in unexplained infertile men Respectively (r= -0.467 , r = -0.324 and r = -0.307 ). 
The result showed a significant TGFb1 level was reduced in unexplained infertility (mean± Std. Error 71.24± 1.19 also reduced in 
Asthenozoospermia 109.54±6.31and Oligozoospermia 202.22± 5.83 while significant increase was observed in Normospermia fertile men 
68.3±0.52. 
A negative correlation was found between TGFb1 level, And the sperms concentration, Sperm Progressive motility percent and sperm normal 
morphology present in idiopathic infertile men respectively (r= -0.444, r = -0.462 and r = -0.464). And A negative correlation was found 
between TGFb1 level and the sperms concentration , Sperm Progressive motility percent and sperm normal morphology present in 
unexplained infertile men Respectively (r= -0.693 , r = -0.234 and r = -0.399 ). The present study conclude that importance role of cytokines in 
infertile men and it had a negative correlation with sperm parameter.  
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INTRODUCTION 
Sperm functions are an important factor for successful fertility, 
Sperm dysfunction is the most common cause of male infertility 
[1]. More importantly, it has been reported that sperm function is 
associated with the quality of the sperm genome apparatus, show 
high DNA fragmentation [2] Cytokines are secrete by several 
cells, Cytokines are small peptides are involved in different 
immune activities [3]. They bind to receptors of target cells and 
induce a signal transduction, Signal transduction induced by 
cytokines, which regulate cell growth, proliferation, 
differentiation and other functions [4]. Cytokines produced by the 
testes immune cells, interstitial cells, sertoli cells and 
spermatogonia cells all regulate growth and differentiation of 
germ cells, reproductive neuroendocrine and spermatogenesis [5]. 
Impaired cytokine secretion can affect function of the 
reproductive system and may lead to infertility [6].   
Numerous immune regulatory functions have been reported for 
the IL-17 of cytokines, presumably due to their induction of many 
immune signaling molecules. The most notable role of IL-17 is its 
involvement in inducing and mediating proinflammatory 
responses. IL-17 is commonly associated with allergic responses. 
IL-17 induces the production of many other cytokines, 
chemokines  and prostaglandins  from many cell types. IL-17 acts 
with IL-22 (produced by T helper 17 cells) to induce expression 
of antimicrobial peptide by keratinocytes.[7] 
The release of cytokines causes many functions, such as airway 
remodeling, a characteristic of IL-17 responses. The increased 
expression of chemokines attracts other cells including 
neutrophils [8]. IL-17 function is also essential to a subset of 
CD4+ T-Cells called T helper 17 (Th17) cells. As a result of these 
roles, the IL-17 has been linked to many immune/autoimmune 
related diseases including rheumatoid arthritis, asthma, lupus, 
allograft rejection, anti-tumour immunity and recently psoriasis 
[9].  
Transforming growth factor beta 1 or TGF-β1 is a polypeptide 
member of the transforming growth factor beta superfamily of 
cytokines. TGF b1 performs many cellular functions, including 
the control of cell growth, cell proliferation, cell differentiation 

and apoptosis. In humans, it is s encoded by the TGFB1 gene 
[10]. 
TGF-β is a set of peptides with multifunctional properties that 
controls proliferation, differentiation, and other functions in many 
cell types [11].TGF-β acts with TGFA in inducing transformation. 
It also acts as a negative autocrine growth factor. Dysregulation of 
TGF-β activation and signaling can result in apoptosis [12]. Many 
cells synthesize TGF-β and almost all of them cells carry a 
specific receptors for this peptide. TGF-β1, TGF-β2, and TGF-β3 
all function through the same receptor signaling systems [13]. 
The TGF b1 secretion from the testis, which have many cellular 
functions Such as lyding cells testis development and 
spermatogenesis, these TGFb1 cells that are found in the somatic 
cells and germs cells in the testis [14].The tgfb1 Play an important 
role in male reproductive system by providing physiological 
characteristics of the testes.[15]. 
In a study conducted by Sarmistha et.al., 2004 on male subjects 
with spinal cord injury these study include 31 male in a good 
healthy after the injury , semen was collected from the patients 4 
weeks after their injury. Blood was also collected for 
concentration of TGFb1. The study found a decrease in TGFb1 
concentration compared with other healthy male as a control 
group, Promise reason the TGFb1 decrease with inflammatory, 
The study was found an abnormal increase in Sperm morphology 
with increase with White blood cells. 
In another study conducted on males with varicocele to examine 
the concentration of TGFb1. These study included 100 males with 
varicocele and was divided into two groups 
oligoasthenozoospermia and normospermia. In addition 100 male 
subjects were included as control groups. Semen and blood 
samples were collected after 3-5 days of sexual abstains. The 
results show a significant increase between the two groups As 
well as significant difference between the affected and control 
group. The study concluded that this increase is associated with a 
decrease sperm and semen parameter [17]. 

MATERIALS AND METHODS 
Semen and serum specimens were collected from infertile 
normospermic patients (unexplained infertile male), idiopathic 
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unfertile men include (Asthenozoospermia and Oliegozoospermia 
)in addition to control group (Fertile Normozoospermia) that 
attended to fertility center. The average age of infertile patients 
was (32.99±32) years, the samples were collected are 521 and 
sample which tested are 176 samples, the sample which obtained 
from control group (fertile) was 26 samples (Normozoospermia), 
and 50 samples from Asthenozoospermia , 50 sample from 
Oliegozoospermia and 50 samples from unexplained infertile 
male. A biochemical test was performed on (176) samples had 
been measured IL 17 by immunological method (Enzyme-Linked-
Imuno-Sorbent- Assay) by using ELISA reader (Huma Germany 
origin).  All specimens and reagents must be allowed to come to 
room temperature before use. All reagents must be mixed softly 
without foaming. Once the procedure has started, all steps must be 
completed without interruption, and biochemical tests were 
conducted in the laboratories of Biology Department/ faculty of 
Sciences/ University of Kufa. The ELISA kits used in this study 
was (IL 17) (E-EL-H0105) and TGFb1 (DE1864) Elabscience 
Company USA in Origin).   
 

RESULTS 
The result showed a significant interleukin 17 level was reduced 
in unexplained infertility (mean± Std. Error 351.23±8.92 also 
reduced in Asthenozoospermia 286.76±18.61and 
Oligozoospermia 271.71±18.32 while significant increase was 
observed in Normospermia fertile men 390.74±5.43. 
A negative correlation was found between interleukin 17 level, 
And the sperms concentration, Sperm Progressive motility percent 
and sperm normal morphology present in idiopathic infertile men 
respectively (r= -0.589, r = -0.584 and r = -0.544). And A 
negative correlation was found between interleukin 17 level and 
the sperms concentration , Sperm Progressive motility percent and 
sperm normal morphology present in unexplained infertile men 
Respectively (r= -0.467 , r = -0.324 and r = -0.307 ). 
The result showed a significant TGFb1 level was reduced in 
unexplained infertility (mean± Std. Error 71.24± 1.19 also 
reduced in Asthenozoospermia 109.54±6.31and Oligozoospermia 
202.22± 5.83 while significant increase was observed in 
Normospermia fertile men 68.3±0.52. 
A negative correlation was found between TGFb1 level, And the 
sperms concentration, Sperm Progressive motility percent and 
sperm normal morphology present in idiopathic infertile men 
respectively (r= -0.444, r = -0.462 and r = -0.464). And A 
negative correlation was found between TGFb1 level and the 
sperms concentration , Sperm Progressive motility percent and 
sperm normal morphology present in unexplained infertile men 
Respectively (r= -0.693 , r = -0.234 and r = -0.399 ). 
 

 
Figure (1): The comparison of IL17 level in the serum between 

Asthenozoospermia, Oligozoospermia, Unexplained infertile men 
with fertile men (control). b. This mean significant decrease 

(p<0.05) 

 
Figure (2): The correlation between Interleukin 17 with sperm 

concentration in idiopathic infertile male. 

 
Figure (3): The correlation between Interleukin 17 with Sperm 

Progressive Motility in idiopathic infertile male. 

 
Figure (4): The correlation between Interleukin 17 with sperm 

normal morphology in      idiopathic  infertile male. 

 
Figure (5): The correlation between Interleukin 17 with sperm 

concentration in unexplained infertile male. 
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Figure (6): The correlation between interleukin 17 with Sperm 

Progressive motility percent in unexplained infertile male. 

 
Figure (7): The correlation between interleukin 17 with sperm 

normal morphology in unexplained infertile male. 
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Figure (8): The comparison of TGFb1 level in the serum between 
Asthenozoospermia, Oligozoospermia, Unexplained infertile men 

with fertile men (control). b. This mean significant decrease 
(p<0.05) 

 
Figure (9): The correlation between transforming growth factor 

beta 1 with sperm concentration in idiopathic infertile male 

 
Figure (10): The correlation between transforming growth factor 
beta 1 with sperm Progressive motile in idiopathic infertile male 

 
Figure (11): The correlation between transforming growth factor 

beta 1 with sperm normal morphology  in idiopathic infertile male 
 

 
Figure (12): The correlation between transforming growth factor 

beta 1 with sperm concentration in unexplained infertile male. 
 

 
Figure (13): The correlation between transforming growth factor 

beta 1 with sperm Progressive motile in unexplained infertile 
male. 

y = -0.0391x + 78.517 
R² = 0.105 
R= - 0.324 

40

50

60

70

80

90

100

0 200 400 600

sp
er

m
 P

ro
gr

es
si

ve
 m

ot
ile

 

Interleukin 17 

  

y = -0.0378x + 65.506 
R² = 0.0948 
R= - 0.307 

20

30

40

50

60

70

80

0 200 400 600

sp
er

m
 n

or
m

al
 m

or
ph

ol
og

y 

Interleukin 17 

  

y = -0.1675x + 53.955 
R² = 0.1972 
R = - 0.444  

0

20

40

60

80

100

0 100 200 300 400sp
er

m
 c

on
ce

nt
ra

tio
n 

Transforming growth factor beta 1 

  

y = -0.0941x + 36.621 
R² = 0.2149 
R= - 0.462 

0
10
20
30
40
50

0 100 200 300 400sp
er

m
 P

ro
gr

es
si

ve
 m

ot
ile

 

Transforming growth factor beta 1 

  

y = -0.0556x + 33.839 
R² = 0.2163 
R= - 0.464  

0

10

20

30

40

50

60

0 100 200 300 400
sp

er
m

 n
or

m
al

 m
or

ph
ol

og
y 

 

Transforming growth factor beta 1 

y = -0.7296x + 111.97 
R² = 0.481 
R= - 0.693 

20
30
40
50
60
70
80
90

100
110

50 70 90 110 130 150

sp
er

m
 c

on
ce

nt
ra

tio
n 

Transforming growth factor beta 1 

y = -0.1517x + 77.711 
R² = 0.0551 
R= - 0.234 

40

50

60

70

80

90

100

50 70 90 110 130 150

sp
er

m
 P

ro
gr

es
si

ve
 m

ot
ile

 

Transforming growth factor beta 1 

Hayder L. F. AL-Msaid et al /J. Pharm. Sci. & Res. Vol. 10(4), 2018, 808-811

810



Figure (14): The correlation between transforming growth factor 
beta 1 with sperm normal morphology in unexplained infertile 

male. 

DISCUSSION 
The present study Show cytokine level (interleukin 17 and 
TGFb1) was significant decrease in unexplained infertility, 
Asthenozoospermia and Oligozoospermia compare with 
Normospermia fertile men may be due to increase evidence that 
sperm necrosis can adversely affect spermatogenesis [18]. The 
present study also show that cytokine level a negative correlation 
was found between cytokine level, with sperms concentration, 
Sperm Progressive motility and sperm normal morphology in 
idiopathic and unexplained infertile men, these result agree with 
study that show negative correlation was found between cytokine 
level, with sperms concentration, Sperm Progressive motility and 
sperm normal morphology (19).  The cytokine level that effect by 
accompanying with spermatogenesis cause by increase free 
radicals (20). 

REFERENCES 
1- L. Simon, G. Brunborg, M. Stevenson, D. Lutton, J. Mcmanus,

S.E.M. Lewis, Clinical significance of sperm DNA damage in
assisted reproduction outcome,Hum. Reprod. 25 (2010) 1594–1608. 

2- P.J. Chan, J.U. Corselli, W.C. Patton, J.D. Jacobson, S.R. Chan, A.
King, A simple comet assay for archived sperm correlates DNA
fragmentation to reduced hyperactivation and penetration of zona-
free hamster oocytes, Fertil. Steril. 75 (2001) 186–192. 

3- Leask, A. and Abraham, D. J. ('2004). "TGF-1 signaling and the
fibrotic response."FASEB J 18(7): 816-27. 

4- Oku, H., Shimizu, T., et al. (2008). "Antifibrotic action of
pirfenidone and prednisolone: different effects on pulmonary
cytokines and growth factors in bleomycin-induced murine
pulmonary fibrosis." Eur J Pharmacol 590(1-3): 400-408. 

5- Okada, A, Shishido, T, Nakano, K, Ito, K, Tamura, K and Fujiwara,
M (2004). Localization of endothelin receptor subtype-A in the testis
of rats, dogs, and monkeys. JVet Med Sci 66(11): 1441-1445. 

6-  Sanocka D, Jedrzejczak P, Szumała-Kaekol A, et al. (2003): Male
genital tract inflammation: the role of selected interleukins in
regulation of pro-oxidant and antioxidant enzymatic substances in
seminal plasma. J Androl 24: 448-455. 

7- David A. Martin, Jennifer E. Towne, Gregory Kricorian, Paul
Klekotka, Johann E. Gudjonsson, James G. Krueger and  Chris B.
Russell . The Emerging Role of Interleukin-17 in the Pathogenesis of
Psoriasis: Preclinical and Clinical Findings . The Journal of
Investigative Dermatology.2013. 133 (1): 17–26. 

8- Kingston H. G. Mills,(2008) Induction, function and regulation of
IL-17-producing T cells. Eur. J. Immunol; 38: 2636–2649 

9- Sudeepta Aggarwal and Austin L. Gurney . IL-17: prototype member
of an emerging cytokine family. Journal of Leukocyte Biology.
2002 .71:1-8 

10- Crivellato, E., The role of angiogenic growth factors in
organogenesis. Int J Dev Biol, 2011. 55(4-5): p. 365-75. 

11- Nakao A, Afrakhte M, Morén A, Nakayama T, Christian JL, Heuchel
R, Itoh S, Kawabata M, Heldin NE, Heldin CH, ten Dijke P (October 
1997). "Identification of Smad7, a TGFbeta-inducible antagonist of 
TGF-beta signalling". Nature. 389 (6651): 631–5. 

12- Sanderson N, Factor V, Nagy P, Kopp J, Kondaiah P, Wakefield L,
et al. Hepatic expression of mature transforming growth factor beta 1
in transgenic mice results in multiple tissue lesions. Proc Natl Acad
SciUSA 1995;92:2572-2576 . 

13- Massague J, Blain SW, Lo RS (2000). "TGFbeta signaling in growth
control, cancer, and heritable disorders". Cell. 103 (2): 295–309

14- Gonzalez Candela Rocio, Calandra Ricardo Saul and Gonzalez-
Calvar Silvia      Ines (2013)Testicular expression of the TGF-β1 
system and the control of Leydig cell proliferation. Advances in
Bioscience and Biotechnology; 4: 1-7 

15- Dias V., Meachem S., Rajpert-De Meyts E., McLachlan R.,
Manuelpillai U. and Loveland K.L.( 2008) Activin receptor subunits
in normal and dysfunctional adult human testis . Human
Reproduction; 23; 2:412–420. 

16- Sarmistha Basu, Teodoro C. Aballa , Sean M. Ferrell, Charles M.
Lynne and Nancy L. Brackett.( 2004) Inflammatory Cytokine
Concentrations Are Elevated in Seminal Plasma of Men With Spinal
Cord Injuries . Journal of Andrology; 25:250–254 

17- Ucler Kisa M., Murad Bafiar M. and Ferhat Osman C. (2008)
Seminal Plasma Transforming Growth Factor-β (TGF-β) and
Epidermal Growth Factor (EGF) Levels in Patients with Varicocele.
Turk J Med Sci; 38 (2): 105-110 

18- Hedger, M. P. and Meinhardt, A. Cytokines and the immune-
testicular axis. Journal of Reproductive Immunology. 2003 . Vol. 58.
Pp: 1-26. 

19- Blackwell JM, Zaneveld LJ. Effect of abstinence on sperm acrosin,
hypoosmotic swelling, and other semen variables. Fertil Steril.
1992;58(4):798-802. 

20- Agarwal , A.; Saleh , R. and Bedaiwy , M. ( 2003 ) Role of reactive
oxygen species in the pathophysiology of human  reproduction .
Fertil . Steril. ; 79 : 829 – 843 . 

y = -0.3194x + 74.25 
R² = 0.1598 
R= - 0.399 

20

30

40

50

60

70

80

0 50 100 150

sp
er

m
 n

or
m

al
 m

or
ph

ol
og

y 

Transforming growth factor beta 1 

Hayder L. F. AL-Msaid et al /J. Pharm. Sci. & Res. Vol. 10(4), 2018, 808-811

811

http://www.jleukbio.org/search?author1=Sudeepta+Aggarwal&sortspec=date&submit=Submit
http://www.jleukbio.org/search?author1=Austin+L.+Gurney&sortspec=date&submit=Submit



