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ABSTRACT  

Catsper 1 is an important protein involved in calcium channel synthesis. These channels are essential for the 

hyperactivity of sperm flagellum, chemotaxis towards the egg, capacitation and acrosome reaction. 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). The expression of CatSper1 protein expression in spermatozoa was 

reduced in unexplained infertility (mean± SD. Error 64.32±2.5 and in Asthenozoospermia 46.6±2.1and Oligozoospermia 

53.86±4.1 while significant increase was observed in Normospermia fertile men 115.19±2.3. CatSper1 protein 

expressions was shown to have a positive correlation between sperm concentration, Sperm Progressive motility 

percentage and sperm normal morphology present in idiopathic infertile men respectively (r= 0.822, r = 0.651 and r = 

0.742). A positive correlation was found between CatSper1 protein expression and sperm concentration, Sperm 

Progressive motility percentage and sperm normal morphology present in unexplained infertile men Respectively (r= 

0.845, r = 0.576 and r = 0.582). The present study shows the importance of protein catsper 1 in infertile men and its 

positive correlation with sperm parameters.  
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INTRODUCTION  

Sperm functions are an important factor for successful 

fertility, Sperm dysfunction is the most common cause of 

male infertility1. More importantly, it has been reported 

that sperm function is associated with the quality of the 

sperm genome apparatus, show high DNA 

fragmentation2. The cation channels of sperm also known 

as Catsper channels or CatSper, are ion channels that are 

related to the two-pore channels and distantly related to 

Ca2+ channels3. The four members of this family form 

voltage-gated Ca2+ channels that seem to be specific to 

sperm, As sperm encounter the more alkaline 

environment of the female reproductive tract, Catsper 

channels become activated by the altered ion 

concentration4. A plethora of research has proven that the 

Catsper channel is essential for both human fertility, A 

routine semen analysis in two consanguineous families 

that showed autosomal-recessive male infertility 

discovered that both families suffer from Catsper1 gene 

abnormalities, In different patients, 

asthenoteratozoospermia was diagnosed and found to lack 

the Catsper2 gene5,6. Furthermore, studies have also 

shown that all four Catsper subunits (Catsper1–4) are 

integral for sperm hyperactivated motility and male 

fertility, but lack of Catsper3 or Catsper4 has not 

influence spermatogenesis or initial motility of sperm7. 

Moreover, the number of sperm with progressive motility 

and progesterone induced acrosome reactions is 

significantly lower in Catsper1-suppressived groups than 

that in normal groups8. Normal expression of the Catsper 

channel is associated with progressive motility and 

acrosome reaction, abnormal channel expression may be 

involved in the pathogenesis of Asthenozoospermia, 

Specifically, disruption of the sNHE or Catsper2 genes in 

mice cause male infertility, with findings of immotile 

spermatozoa and failed hyperactivated motility, but no 

other apparent abnormalities9. All of these results suggest 

that Catsper1 and Catsper2 are essential for normal male 

fertility in humans, Interestingly, Catsper3 and 4 play an 

important role in the acrosome reaction and male 

fertility10. Which occurs not only in the testes but also in 

other tissues, On the other hand, Catsper1 and Catsper2 

are only detected in mammalian testes, Collectively these 

results suggest that Catsper1 and Catsper2 are highly 

specialized flagellar proteins that are more important than 

Catsper3 and Catsper4 in sperm11. However, these 

mutations show an abnormal detection of Ca2+ currents 

and hyperactivated motility in spermatozoa12. 

 

MATERIALS AND METHODS  

Semen and serum specimens were collected from infertile 

normospermic patients (unexplained infertile male), 

idiopathic unfertile men include (Asthenozoospermia and 

Oliegozoospermia) in addition to control group (Fertile 

Normozoospermia) that attended the fertility centre at the 

Al-sader hospital in Al-najaf governate. The average age 

of infertile patients was (32.99±32) years, the samples 

were collected are 521 and sample which tested are 176 
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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. Catsper 1 protein was measured on 176  
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Figure 1: The comparison of catsper 1 protein concentration 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 Figure 3: The correlation between catsper1 proteins with sperm catsper1 proteins 

with SpermProgressive concentration in idiopathic infertile male.Motilityin idiopathic infertile male. 

 

  
Figure 4: The correlation between catsper1Figure 5: The correlation between catsper1 Proteinswith sperm normal 

morphology inproteins with sperm concentration in idiopathicinfertile male.unexplained infertile male. 
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Figure 6: The correlation between catsper1Figure 7: The correlation between catsper1 proteins with Sperm 

Progressive motilityproteins with sperm normal morphology in percent in unexplained infertile male unexplained 

infertile male. 

  

samples using   ELISA (Enzyme-Linked-Imuno-Sorbent- 

Assay) by using ELISA reader (Huma Germany origin).  

All specimens and reagents should reach 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 (catsper1) 

(MBS7217719) Elabscience company USA).  

 

RESULTS 

The result showed a significant CatSper1 protein 

expression in spermatozoa was reduced in unexplained 

infertility (mean± Std. Error 64.32±2.5 also reduced in 

Asthenozoospermia 46.6±2.1and Oligozoospermia 

53.86±4.1 while significant increase was observed in 

Normospermia fertile men 115.19±2.3. 

A positive correlation was found between CatSper1 

protein expressions, And the sperms concentration, 

Sperm Progressive motility percent and sperm normal 

morphology present in idiopathic infertile men 

respectively (r= 0.822, r = 0.651 and r = 0.742). And A 

positive correlation was found between CatSper1 protein 

expression and the sperms concentration, Sperm 

Progressive motility percent and sperm normal 

morphology present in unexplained infertile men 

Respectively (r= 0.845, r = 0.576 and r = 0.582). 

 

DISCUSSION 

The present study Shows CatSper1 protein expression in 

spermatozoa was significantly reduced in unexplained 

infertility, Asthenozoospermia and Oligozoospermia 

compared with Normospermia fertile men may be due to 

there is a defect in the Protein synthesis that come from 

defect in the gene that responsible for the protein 

synthesis13. The present study also shows that CatSper1 

protein expression in spermatozoa had a positive 

correlation between CatSper1 protein, sperms 

concentration, Sperm Progressive motility and sperm 

normal morphology in idiopathic and unexplained 

infertile men. Our result agree with several studies that 

show positive correlation found between CatSper1 

protein, with sperms concentration, Sperm Progressive 

motility and sperm normal morphology14. Protein 

synthesis that effect by accompanying with 

spermatogenesis cause by increase free radicals15,16. 

 

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. Marquez B, Ignotz G, Suarez SS. Contributions of 

extracellular and intracellular ca2+ to regulation of 

sperm motility: release of intracellular stores can 

hyperactivate Catsper1 and Catsper2 null sperm. Dev 

Biol. 2007;303(1):214–21. 

4. Davis FM, Goulding EH, D'Agostin DM, Janardhan 

KS, Cummings CA, Bird GS, Eddy EM, Putney JW. 

Male infertility in mice lacking the store-operated 

ca(2+) channel orai1. Cell Calcium. 2016;59(4):189–

97. 

5. Avidan N, Tamary H, Dgany O, Cattan D, Pariente A, 

Thulliez M, Borot N, Moati L, Barthelme A, Shalmon 

L, Krasnov T, Ben-Asher E, Olender T, Khen M, 

Yaniv I, Zaizov R, Shalev H, Delaunay J, Fellous M, 

Lancet D, Beckmann JS. Catsper2, a human 

autosomal nonsyndromic male infertility gene. Eur J 

Hum Genet. 2003;11(7):497–502. 

6. Xia J, Ren D. The bsa-induced ca2+ influx during 

sperm capacitation is Catsper channel-dependent. 

Reprod Biol Endocrinol. 2009;7:119. 

7. Qi H, Moran MM, Navarro B, Chong JA, Krapivinsky 

G, Krapivinsky L, Kirichok Y, Ramsey IS, Quill TA, 

Clapham DE. All four Catsper ion channel proteins 

are required for male fertility and sperm cell 

hyperactivated motility. Proc Natl Acad Sci U S A. 

2007;104(4):1219–23. 

r = 0.576

50
55
60
65
70
75
80
85
90
95

0 100 200

S
p

e
rm

 P
ro

g
re

s
s
iv

e
 m

o
ti
lit

y

catsper1 protein

r = 0.582

20

30

40

50

60

70

80

0 50 100 150

s
p
e
rm

 n
o
rm

a
l 
m

o
rp

h
o
lo

g
y
 

p
re

s
e
n
t

catsper1 protein



Hayder et al. / Study of Catsper1… 

 

                                             IJPQA, Volume 9, Issue 2, April 2018 – June 2018                                          Page 198 

8. Tamburrino L, Marchiani S, Minetti F, Forti G, 

Muratori M, Baldi E. The Catsper calcium channel in 

human sperm: relation with motility and involvement 

in progesterone-induced acrosome reaction. Hum 

Reprod. 2014;29(3):418–28. 

9. Quill TA, Wang D, Garbers DL. Insights into sperm 

cell motility signaling through snhe and the Catspers. 

Mol Cell Endocrinol. 2006;250(1–2):84–92. 

10. Jin JL, O'Doherty AM, Wang S, Zheng H, Sanders 

KM, Yan W. Catsper3 and Catsper4 encode two 

cation channel-like proteins exclusively expressed in 

the testis. Biol Reprod. 2005;73(6):1235–42. 

11. Ren D, Xia J. Calcium signaling through Catsper 

channels in mammalian fertilization. Physiology. 

2010;25(3):165–75. 

12. Chung JJ, Navarro B, Krapivinsky G, Krapivinsky L, 

Clapham DE. A novel gene required for male fertility 

and functional Catsper channel formation in 

spermatozoa. Nat Commun. 2011;2:153. 

13. Mata-Rocha M, Hernandez-Sanchez J, Guarneros G, 

de la Chesnaye E,Sanchez-Tusie AA, Trevino CL, 

Felix R, Oviedo N. The transcriptionfactors sox5 and 

sox9 regulate Catsper1 gene expression. FEBS 

Lett.2014;588(18):3352–60. 

14. Qi H, Moran MM, Navarro B, Chong JA, Krapivinsky 

G, Krapivinsky L et al. (2007) All four CatSper ion 

channel proteins are required for male fertility and 

sperm cell hyperactivated motility. Proc Natl Acad Sci 

USA 104, 1219–1223. 

15. Agarwal, A.; Saleh , R. and Bedaiwy , M. ( 2003 ) 

Role of reactive oxygen species in the 

pathophysiology of human  reproduction . Fertil . 

Steril. ; 79 : 829 – 843 . 

16. MUSTAFA T. ALBALDAWY1 AND 

ALAAULDEEN S. ALSALAMI2 . Study of 

Association among Vitamin D, Testosterone and 

Semen Quality in Fertile and Iraqi Infertile Men 

.(2017) Journal of Pharmaceutical Sciences and 

Research . 9(7): 1067-1071

 


