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 NE of the primary causes of male infertility is the asthenozoospermia (AZS) which is 

characterized by defective sperm motility. More genes have been recently associated with 

AZS. Oxidative stress is also another notable cause for AZS. This study aimed to investigate 

the biochemical (oxidant/antioxidant status) and molecular (AZS-associated genes) changes in 

asthenozoospermic patients. To achieve this goal, we utilized spectrophotometry and real time PCR 

(qPCR) assays on semen samples collected from AZS patients (n = 50) and normozoospermia men (n 

= 25). Semen samples were categorized into these two categories based on the sperm physical 

characters, motility, viability, and morphological parameters. The examined parameters included the 

oxidative peroxide malondialdehyde (MDA), the antioxidant enzymes superoxide dismutase (SOD), 

catalase (CAT), and glutathione peroxidase (GPx), and asthenozoospermic genes (CATSPER1, 

SEPT12, CFAP43, and CFAP44). Semen of AZS patients exhibited significantly (P <0.05) higher 

MDA levels, significantly (P <0.05) reduced expression of CATSPER1, SEPT12, CFAP43, and 

CFAP44 and activities of CAT, SOD, and GPx compared to semen of the control (normozoospermia) 

group. Among the four genes, only CATSPER1 and SEPT12 expression showed a significantly (P 

<0.05) negative correlation with abnormal sperm forms and seminal MDA levels and a significantly 

positive correlation with sperm motility and count and seminal levels of the antioxidant enzymes. 

These findings provided empirical proof that decreased CATSPER1 and SEPT12 expression and 

increased seminal oxidative stress are associated with asthenozoospermia. 

Keywords: Asthenozoospermia, Male infertility, CATSPER1, SEPT12, Oxidative stress. 

Introduction 

There is currently no treatment or cure for 

infertility, despite its prevalence across the globe. 

It's believed that 8-12% of couples in the 

reproductive age range are afflicted by infertility, 

and that both sexes are similarly impacted [1]. 

About 30% of infertile couples have no underlying 

reason identified (named idiopathic infertility), 

demonstrating that our understanding of infertility 

is far from comprehensive. Asthenozoospermia 

(AZS), or low sperm motility (below 34% 

progressive forward motility), is a common male 

factor in infertility, affecting an estimated 20% of 

infertile men [2]. The sperm tail (flagella) is driven 

by ATP, which is synthesized in the mitochondria 

located in the middle piece of the sperm [3]. 

Spermatozoa need to be highly motile so that they 

can pass through the female reproductive system till 

reaching the oocytes. Two types of sperm motility 

can be recognized in normozoospermic (i.e. normal 

motile sperms) individuals: activated motility 

occurred in the ejaculated semen, and 

hyperactivated motility detected near oocytes at the 

fertilization site and is necessary for sperm 

capacitation and the acrosome reaction [4]. 

Multiple metabolic pathways and regulatory 

mechanisms involved in the normal motility of 

spermatozoa. Furthermore, poor sperm motility and 

consequent sterility may be attributable to the 

particular gene deficiency association and any 

abnormalities of these components [4].  

 

There has been a lot of research done recently 

on the part oxidative stress (OS) plays in the 

etiology of male infertility. Reactive oxygen 

species (ROS) and other free radicals are produced 

in excess in people with OS, and reduced 

antioxidant defences. About 35% of infertile men 

have higher OS in their semen, and increased levels 

O 
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of seminal ROS have been linked to a variety of 

diseases affecting the male reproductive system [5]. 

The male germ cell is especially susceptible to 

excessive levels of ROS due to its distinctive 

design, which includes an abundance of oxidizable 

substrates and inadequate internal antioxidant 

defenses. These OS then contribute to the 

malfunction and eventual apoptosis of germ cells 

[6]. As a result, low sperm motility is often seen in 

individuals with elevated seminal ROS levels [7]. 

Indeed, studies of asthenozoospermic people 

consistently report higher levels of seminal ROS [8-

10]. Asthenozoospermia is often caused by OS-

induced dysregulation of motility-associated 

signaling pathways [11].  

 

A number of genes, such as CATSPER1, 

SEPT12, CFAP43, and CFAP44, have been 

associated with asthenozoospermia [1,4,12,13]. 

CATSPER1 expression is localized to the sperm 

plasma membrane just above the fibrous sheath in 

the principal tail piece and plays a crucial role in 

the induction of sperm hyperactivity-dependant 

capacitation through opening flagellum Ca
2+

 

channels during passing through female genital 

tract especially near the fertilization site [12,13]. 

Therefore, lack of this protein inhibits sperm 

capacitation thereby leading to asthenozoospermia 

[14]. Moreover, SEPT12 is one of the main 5 septin 

proteins that form the annulus, a terminal ring of 

protein localized between the midpiece and the 

principle piece of the spermatozoon [15]. Lack of 

annulus formation due to decreased septin proteins, 

especially SEPT4 and SEPT12, causes an aberrant 

flagellum and sperm motility [16,17]. On the other 

hand, cilia and flagella-associated protein (CFAP) 

producing genes CFAP43 and CFAP44 also play 

important roles in sperm motility and their 

mutations associated with lack of movement and 

asthenozoospermia  [18]. 

Little is known regarding the correlation 

between the expression levels of AZS-related genes 

(CATSPER1, SEPT12, CFAP43, and CFAP44) and 

the semen quality parameters and oxidant/ 

antioxidant status in semen of AZS patients. 

Therefore, this study was conducted to investigate 

this correlation. 

Material and Methods 
 

Sampling and Semen Analysis 

 

A total of 75 semen samples were collected from 75 

patients (ages between 29 and 41 years) at a private 

center for male infertility in Mansoura, Egypt.[ We 

got an ethical approval (KFS-IACUC/113/2021) 

from Kafrelsheikh University Ethical Committee] 

Samples were collected by masturbation after 3 – 5 

days of sexual abstinence. All patients signed 

informed consents before taking seminal samples. 

Semen samples were examined microscopically to 

determine sperm count (10
6
/ ejaculate), progressive 

motility (%), viability (%), and morphology (% 

abnormal forms) by computer-assisted sperm 

analyzing (CASA) system using protocols and 

following guidelines of World Health Organization 

(WHO) (2010). We excluded any abnormal 

samples such as highly viscous samples. 

 

Experimental Design 

 

The samples were divided into two groups: the 

asthenozoospermic (n = 25) and normozoospermic 

(n=25) group. The samples were classified 

according to their progressive motility, which is the 

ability of sperm to move forward in a straight line. 

Samples with progressive motility below 32% were 

categorized as asthenozoospermic, meaning they 

had low sperm motility. Samples with progressive 

motility above 32% were categorized as 

normozoospermic, meaning they had normal sperm 

motility. 

 

Determination of MDA Levels in Semen 

The level of lipid peroxidation was measured by 

the amount of malondialdehyde (MDA), a by-

product of lipid breakdown using commercially 

available kit (Biodiagnostic, Cairo, Egypt) and as 

previously described [19,20]. MDA reacted with 

thiobarbituric acid (TBA) in an acidic solution, 

forming a red-colored compound. The intensity of 

the red color was measured by a spectrophotometer. 

Determination of Antioxidant Activities in Semen 

The activities of the antioxidant enzymes: 

superoxide dismutase (SOD), catalase (CAT), and 

glutathione peroxidase (GPx) were determined in 

semen samples following manufacturer protocols 

(Biodiagnostic, Cairo, Egypt) and in accordance 

with our previous description [19,21]. SOD 

prevents the change of epinephrine to 

adrenochrome at a pH of 10.2, which makes it 

possible to measure its concentration [22]. The 

speed of H2O2 breaking down at 240 nm was used 

to calculate CAT activity [23]. 

Real time PCR (qPCR) 

We used qPCR to measure the expression of 

genes related to asthenozoospermia (CATSPER1, 

SEPT12, CFAP43, and CFAP44) in semen samples. 

We extracted total RNA from semen samples with 

Trizol (Invitrogen). Then, we converted the RNA to 

cDNA with reverse transcriptase (RevertAid H 

Minus Reverse kit, Thermo Scientific) and 

measured the cDNA with a Nanodrop. We 

performed the qPCR with a Piko qPCR thermal 

cycler (Thermo Scientific) and analyzed the data 

with its software. We added Syber Green (Thermo 

Scientific) to the PCR mixture with cDNA and 

primers. We followed the manufacturer’s 

recommended temperature range as described 

before [24-26]. We used the 2
−ΔΔCt

 method to 
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calculate the gene expression change relative to the 

B-actin gene. 

 

Statistical Analysis  

 

GraphPad Prism 8.0 (San Diego, CA) was 

utilized to analyze the data statistically. We 

compared the groups with the student  t  test. The 

strength of the relationships between the variables 

was measured using Pearson’s correlation 

coefficient. The significance level was set at P 

<0.05, and data were reported as mean±SEM. 

 

Results 

 

Semen analysis of NZS and AZS patients 

 

The semen quality parameters, including total 

and forward progressive motility, sperm count and 

abnormal sperm forms, in the normozoospermic 

(NZS) and asthenozoospermic (AZP) groups are 

shown in Figure 1. All semen quality parameters 

were significantly (p ≤ 0.05) lower in the AZS 

group than the NZS group, except the morphology 

which denoted significantly (p ≤ 0.05) higher % of 

the abnormal sperm forms in the AZS group than 

the NZS group. 

 

Oxidant and Antioxidant Status in NZS and AZS 

semen 

 

Figure 2 compares oxidative (MDA) and 

antioxidant (SOD, Cat, and GPx) status in NZS and 

AZS semen. Semen of the AZS patients had 

significantly (P<0.05) elevated MDA levels and 

significantly (P<0.05) declined activity of SOD, 

CAT, and GPx enzymes, with lowest levels for 

SOD followed by Cat then GPx, compared to the 

NZS group.  

 

Molecular Analysis of NZS and AZS Semen 

 

Figure 3 illustrates the relative expression of 

genes related to asthenozoospermia (CATSPER1, 

SEPT12, CFAP43, and CFAP44) in semen 

samples. Semen of AZS patients exhibited 

significantly (p ≤ 0.05) downregulated expression 

of CATSPER1, SEPT12, CFAP43, and CFAP44 

relative to semen of the NZS group. Comparing the 

four genes, SEPT12, CFAP43 expression was 

lower than CFAP43, and CFAP44 in the AZS 

group. 

 

Correlation Between Gene Expression and Semen 

Quality Parameters 

 

Table 1 shows the correlation between the 

expression of four genes related to 

asthenozoospermia (CATSPER1, SEPT12, 

CFAP43, and CFAP44) in the semen of AZS 

patients and their sperm parameters. The gene 

expression was positively correlated with total 

sperm motility (r = 0.096 – 0.210), progressive 

sperm motility (r = 0.210 – 0.437), and sperm count 

(r = 0.024 – 0.158). The gene expression was 

negatively correlated with abnormal sperm forms (r 

= - 0.523 - 0.142). Only the CATSPER1 and 

SEPT12 genes showed significant (P<0.05) 

correlations, both positive and negative, with the 

sperm parameters. 

 

Correlation Between Gene Expression and 

Oxidant/Antioxidant Status 

 

As shown in Table 2 expression of CATSPER1, 

SEPT12, CFAP43, and CFAP44 genes in the semen 

of AZS patients was negatively correlated with 

seminal MDA levels (r = - 0.190 – 0.366) and 

positively correlated with seminal levels of the 

antioxidant enzymes SOD, CAT and GPX (r = 

0.329 – 0.650). Again, only the CATSPER1 and 

SEPT12 genes showed significant (P<0.05) 

correlations, both positive and negative, with the 

oxidant and antioxidant parameters, respectively. 

 

Discussion 

 

About 40% of couples who cannot conceive 

have a male partner with infertility, which is a 

global medical and social issue [2]. 

Asthenozoospermia (AZS) is characterized by low 

sperm motility that may result from problems in the 

development of the sperm tail or the energy 

production system that is needed for progressive 

movement [1]. Some genes that have been linked to 

AZS are CATSPER1, SEPT12, CFAP43, and 

CFAP44 [1,4,12,13]. Little is known regarding the 

correlation between the expression levels of these 

genes and both the semen quality parameters and 

oxidant/antioxidant status in the semen of AZS 

patients. This prompts us to investigate this 

correlation. Our data confirmed those obtained by 

Abd Elrahman, et al. [27] and showed that AZS 

men had lower total and progressive sperm 

movement and higher abnormal sperm shape than 

men with normal sperm motility (NZS). 

Sperm dysfunction in male infertility can be 

caused by oxidative stress (OS), which affects the 

quality and fertilizing ability of sperm. ROS are 

needed for sperm function in small amounts, but 

too much can harm the sperm. In agreement, we 

also found a significantly higher OS (as revealed by 

decreased seminal MDA levels) in semen of AZS 

patients compared to the NZS men. Our results 

agree with many previous studies. High levels of 

ROS in the semen can cause sperm to move slowly 

or not at all [7]. People with asthenozoospermia 

have more ROS in their semen than normal [8-10]. 

OS can often impair the signaling pathways related 

to motility, leading to asthenozoospermia [11]. 
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MDA is a marker of oxidative stress that shows 

lipid peroxidation [28-31], which is the damage of 

lipids in the sperm membranes by ROS. High MDA 

levels may mean more ROS production and more 

oxidative damage in infertile men. This can affect 

sperm movement and cause other problems for the 

sperm cells, such as dysfunction and apoptosis [6]. 

Our result agrees with  Abd Elrahman, et al. [27] 

and Masroor et al. [32], who found higher MDA 

levels in men with low sperm motility than in men 

with normal sperm motility. Some studies 

suggested that low sperm motility may be related to 

faulty mitochondria and reduced energy production 

in the sperm cells as a result of OS [33,34]. On the 

other hand, we found significantly lower activities 

of the antioxidant enzymes (SOD, CAT, and GPx) 

in semen of AZS patients than in the NZS men. 

These enzymes reflect of the activity of the 

endogenous intracellular antioxidant enzymes in 

sperms and in the seminal plasma, which can 

protect the sperm from OS. Consistent with our 

findings, several other studies reported declined 

antioxidant activities in AZS men and attributed 

this negative impact to high ROS production and 

sperm abnormalities [27,32, 35,36]. 

In the present study, we found that AZS patients 

had significantly (p ≤ 0.05) lower CATSPER1, 

SEPT12, CFAP43, and CFAP44 mRNA levels than 

the NZS group. Similarly, several other previous 

studies reported downregulated expression in 

semen of AZS patients and considered these genes 

as molecular markers for asthenozoospermia [1,4, 

12,13]. Among these four genes, only the 

CATSPER1 and SEPT12 genes showed significant 

(P<0.05) positive correlation with total sperm 

motility, progressive sperm motility, sperm count 

and seminal levels of the antioxidant enzymes 

SOD, CAT and GPX, but with a significant 

(P<0.05) negative correlation with abnormal sperm 

forms and seminal MDA levels.  CATSPER1 is a 

protein that is found on the sperm membrane in the 

principal piece of the tail and helps the sperm to 

become more active and ready to fertilize the 

oocyte by opening calcium channels in the 

flagellum when the sperm travels through the 

female reproductive tract, especially near the site of 

fertilization [12,13]. Therefore, if this protein is 

missing, the sperm cannot fertilize the oocyte and 

causes asthenozoospermia [14]. In addition, 

SEPT12 is one of the five septin proteins that make 

up the annulus, a ring of protein that separates the 

middle and the main segments of the sperm tail 

[15]. If the annulus is not formed properly due to 

low levels of septin proteins, especially SEPT4 and 

SEPT12, the flagellum becomes abnormal and the 

sperm movement is impaired [16,17]. Furthermore, 

genes that produce cilia and flagella-associated 

proteins (CFAP), such as CFAP43 and CFAP44, 

also have important roles in sperm movement and 

their mutations are linked to lack of movement and 

asthenozoospermia [18]. 

The study had some limitations, such as the 

small number of participants and the focus on the 

Egyptian men with low sperm movement. 

Therefore, it was difficult to verify the impact of 

changes in the CATSPER1 and SEPT12 expression 

on male infertility. However, the results suggested 

some scientific signs that some of the cases tested 

had a link between CATSPER1 and SEPT12 

expression and asthenozoospermia. More research 

is needed with more patients, and genes, to help us 

understand how different gene expression affect the 

development of asthenozoospermia and other forms 

of male infertility. 
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Fig. 1. Semen quality parameters (total and progressive sperm motility, sperm count, sperm abnormal 

forms) in AZS and NZS men. Data was presented as mean ± SEM. Columns (means) and error 

bars (SEM) had different letters indicate statistical differences at p < 0.05. NZS, normnozoospermic 

group and AZS, asthenozoospermic group. 

 

Fig. 2. Semen of the AZS group had higher oxidative stress and lower antioxidant enzymes activities than 

the NZS group. Data was presented as mean ± SEM. Columns (means) and error bars (SEM) had 

different letters indicate statistical differences at p < 0.05. NZS, normnozoospermic group and AZS, 

asthenozoospermic group. 
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Fig. 3. Altered expression of genes related to asthenozoospermia (CATSPER1, SEPT12, CFAP43, and 

CFAP44) in the semen samples of the NZS and AZS groups as detected by qPCR. The relative gene 

expression was presented as mean ± SEM. Columns (means) and error bars (SEM) had different 

letters indicate statistical differences at p < 0.05. NZS, normnozoospermic group and AZS, 

asthenozoospermic group. 

 

TABLE 1. Correlation between gene expression and semen quality parameters. 

 
Gene expression, r (p value) 

CATSPER1 SEPT12 CFAP43 CFAP44 

Total motility 0.210 (0.032) 0.196 (0.037) 0.096 (0.091) 0.118 (0.085) 

Progressive motility 0.437 (0.019) 0.390 (0.028) 0.210 (0.079) 0.264 (0.082) 

Sperm count 0.158 (0.011) 0.142 (0.020) 0.024 (0.152) 0.040 (0.127) 

Abnormal sperm forms - 0.142 (0.040) - 0.176 (0.047) - 0.523 (0.077) - 0.487 (0.081) 

r, Pearson’s correlation 

 

TABLE 2. Correlation between gene expression and oxidant/antioxidant status. 

 
Gene expression, r (p value) 

CATSPER1 CATSPER1 CATSPER1 CATSPER1 

Seminal MDA levels - 0.190 (0.010) - 0.208 (0.021) - 0.366 (0.119) - 0.341(0.096) 

Seminal SOD levels 0.650 (0.048) 0.500 (0.050) 0.329 (0.090) 0.340 (0.074) 

Seminal CAT levels 0.579 (0.027) 0.518 (0.031) 0.370 (0.085) 0.392 (0.079) 

Seminal GPx levels 0.522 (0.040) 0.490 (0.044) 0.352 (0.103) 0.364 (0.086) 

r, Pearson’s correlation 

  



BIOCHEMICAL AND MOLECULAR CHANGES ASSOCIATED WITH ASTHENOZOOSPERMIA 

Egypt. J. Vet. Sci. Vol. 55, No. 4 (2024) 

711 

Conclusions 

To the best of our knowledge, this is the first study 

on the Egyptian patients reported that seminal 

CATSPER1 and SEPT12 expression is positively 

correlated with spermatozoa motility, count and 

seminal levels of the antioxidant enzymes and 

negatively correlated with abnormal sperm forms 

and seminal MDA levels. These results confirmed 

that downregulated seminal CATSPER1 and 

SEPT12 expression and elevated seminal oxidative 

stress are associated with asthenozoospermia. 

 

Conflicts of interest 

“There are no conflicts to declare”. 

Funding statement 

“There is no funding statement to declare”. 

Author`s contributions 

“Authors contribute equally in this work” 

Ethical approve: We got an ethical approval (KFS-

IACUC/113/2021) from Kafrelsheikh University 

Ethical Committee. 

References 

1. Pereira, R. and Sousa, M. Morphological and 

Molecular Bases of Male Infertility: A Closer Look at 

Sperm Flagellum. Genes (Basel), 14, 383(2023). 

2. Zheng, J., Lu, Y., Qu, X., Wang, P., Zhao, L., Gao, M., 

Shi, H. and Jin, X. Decreased Sperm Motility 

Retarded ICSI Fertilization Rate in Severe 

Oligozoospermia but Good-Quality Embryo Transfer 

Had Achieved the Prospective Clinical Outcomes. 

PLoS One, 11, e0163524(2016). 

3. Srivastava, S. Emerging therapeutic roles for NAD+ 

metabolism in mitochondrial and age-related 

disorders. Clinical and Translational Medicine,  5, 1-

11(2016). 

4. Pereira, R., Sá, R., Barros, A. and Sousa, M. Major 

regulatory mechanisms involved in sperm motility. 

Asian Journal of Andrology, 19, 5 (2017). 

5. Kurfurstova, D., Bartkova, J., Vrtel, R., Mickova, A., 

Burdova, A., Majera, D., Mistrik, M., Kral, M., 

Santer, F.R. and Bouchal, J. DNA damage signalling 

barrier, oxidative stress and treatment-relevant DNA 

repair factor alterations during progression of human 

prostate cancer. Molecular Oncology, 10, 879-894 

(2016). 

6. Walters, J.L., De Iuliis, G.N., Nixon, B. and 

Bromfield, E.G. Oxidative stress in the male 

germline: A review of novel strategies to reduce 4-

hydroxynonenal production. Antioxidants, 7, 132 

(2018). 

7. Agarwal, A., Mulgund, A., Sharma, R., Sabanegh, E. 

Mechanisms of oligozoospermia: an oxidative stress 

perspective. Systems Biology in Reproductive 

Medicine, 60, 206-216(2014). 

8. Nowicka-Bauer, K., Lepczynski, A., Ozgo, M., 

Kamieniczna, M., Fraczek, M., Stanski, L., 

Olszewska, M., Malcher, A., Skrzypczak, W. and 

Kurpisz, M. Sperm mitochondrial dysfunction and 

oxidative stress as possible reasons for isolated 

asthenozoospermia. Journal of Physiology and 

Pharmacology, 69, 403-417(2018). 

9. Bonanno, O., Romeo, G., Asero, P., Pezzino, F.M., 

Castiglione, R., Burrello, N., Sidoti, G., Frajese, G.V., 

Vicari, E.and D’Agata, R. Sperm of patients with 

severe asthenozoospermia show biochemical, 

molecular and genomic alterations. Reproduction, 

152, 695-704(2016). 

10. Chen, Y., Liao, T., Zhu, L., Lin, X., Wu, R. and Jin, 

L. Seminal plasma cell-free mitochondrial DNA copy 

number is associated with human semen quality. 

European Journal of Obstetrics & Gynecology and 

Reproductive Biology, 231, 164-168(2018). 

11. Baker, M.A., Weinberg, A., Hetherington, L., 

Villaverde, A.-I., Velkov, T., Baell, J. and Gordon, 

C.P. Defining the mechanisms by which the reactive 

oxygen species by-product, 4-hydroxynonenal, affects 

human sperm cell function. Biology of Reproduction, 

92, 108, 101-110(2015). 

12. Avenarius, M.R., Hildebrand, M.S., Zhang, Y., 

Meyer, N.C., Smith, L.L., Kahrizi, K., Najmabadi, H. 

and Smith, R.J. Human male infertility caused by 

mutations in the CATSPER1 channel protein. The 

American Journal of Human Genetics, 84, 505-510 

(2009). 

13. Ren, D., Navarro, B., Perez, G., Jackson, A.C., Hsu, 

S., Shi, Q., Tilly, J.L. and Clapham, D.E. A sperm ion 

channel required for sperm motility and male fertility. 

Nature, 413, 603-609(2001). 

14.Carlson, A.E., Westenbroek, R.E., Quill, T., Ren, D., 

Clapham, D.E., Hille, B., Garbers, D.L. and Babcock, 

D.F. CatSper1 required for evoked Ca2+ entry and 

control of flagellar function in sperm. Proc. Natl. 

Acad. Sci. U S A, 100, 14864-14868 (2003). 

15. Kuo, Y.-C., Shen, Y.-R., Chen, H.-I., Lin, Y.-H., 

Wang, Y.-Y., Chen, Y.-R., Wang, C.-Y. and Kuo, P.-

L. SEPT12 orchestrates the formation of mammalian 

sperm annulus by organizing core octameric 

complexes with other SEPT proteins. Journal of Cell 

Science, 128, 923-934(2015). 

16. Hosseinifar, H., Shafipour, M., Modarresi, T., Azad, 

M., Sadighi Gilani, M.A., Shahhosseini, M. and 

Sabbaghian, M. Relationship between absence of 

annulus and asthenozoospermia in Iranian men. 

Journal of Assisted Reproduction and Genetics, 31, 

1681-1685(2014). 

17. Shen, Y.-R., Wang, H.-Y., Kuo, Y.-C., Shih, S.-C., 

Hsu, C.-H., Chen, Y.-R., Wu, S.-R., Wang, C.-Y. and 

Kuo, P.-L. SEPT12 phosphorylation results in loss of 

the septin ring/sperm annulus, defective sperm 



 OMNIA ABDALLAH et al. 

Egypt. J. Vet. Sci. Vol. 55, No. 3 (2024) 

712 

motility and poor male fertility. PLoS Genetics, 13, 

e1006631(2017). 

18. Tang, S., Wang, X., Li, W., Yang, X., Li, Z., Liu, W., 

Li, C., Zhu, Z., Wang, L., Wang, J., Yang, 

S.  and  Zhang, F . Biallelic Mutations in CFAP43 and 

CFAP44 Cause Male Infertility with Multiple 

Morphological Abnormalities of the Sperm Flagella. 

Am. J. Hum. Genet, 100, 854-864(2017). 

19. El-Magd, M.A., Kahilo, K.A., Nasr, N.E., Kamal, T., 

Shukry, M. and Saleh, A.A. A potential mechanism 

associated with lead-induced testicular toxicity in rats. 

Andrologia, 49, e12750(2016). 

20. El-Demerdash, F.M., El-Magd, M.A. and El-Sayed, 

R.A. Panax ginseng modulates oxidative stress, DNA 

damage, apoptosis, and inflammations induced by 

silicon dioxide nanoparticles in rats. Environmental 

Toxicology, 36, 362-1374 (2021). 

21. Sallam, A.A., Ahmed, M.M., El-Magd, M.A., Magdy, 

A., Ghamry, H.I., Alshahrani, M.Y. and Abou El-

Fotoh, M.F. Quercetin Ameliorated Multi-Walled 

Carbon Nanotubes-Induced Immunotoxic, 

Inflammatory, and Oxidative Effects in Mice. 

Molecules,  27(7), 2117 (2022). 

22. Ibrahim, H.M., Mohammed-Geba, K., Tawfic, A.A. 

and  El-Magd, M.A. Camel milk exosomes modulate 

cyclophosphamide-induced oxidative stress and 

immuno-toxicity in rats. Food & Function, 10, 7523-

7532(2019). 

23. Khamis, A.A.A., Ali, E.M.M., El-Moneim, M.A.A., 

Abd-Alhaseeb, M.M., El-Magd, M.A. and Salim, E.I. 

Hesperidin, piperine and bee venom synergistically 

potentiate the anticancer effect of tamoxifen against 

breast cancer cells. Biomedicine & Pharmacotherapy, 

105, 1335-1343(2018). 

24. Saleh, A.A., Amber, K., El-Magd, M.A., Atta, M.S., 

Mohammed, A.A., Ragab, M.M. and Abd El-Kader, 

H. Integrative effects of feeding Aspergillus awamori 

and fructooligosaccharide on growth performance and 

digestibility in broilers: promotion muscle protein 

metabolism. Biomed. Res. Int., 2014, 946859 (2014). 

25. Elkeiy, M., Khamis, A., El-Gamal, M., Abo Gazia, 

M., Zalat, Z. and El-Magd, M. Chitosan nanoparticles 

from Artemia salina inhibit progression of 

hepatocellular carcinoma in vitro and in vivo. 

Environ. Sci. Pollut. Res. Int., 27, 19016-19028 

(2018). 

26. El-Magd, M.A., Khalifa, S.F., A. Alzahrani, F.A., 

Badawy, A.A., El-Shetry, E.S., Dawood, L.M., 

Alruwaili, M.M., Alrawaili, H.A., Risha, E.F., El-

Taweel, F.M., and  Hany E Marei . Incensole acetate 

prevents beta-amyloid-induced neurotoxicity in 

human olfactory bulb neural stem cells. Biomedicine 

& Pharmacotherapy, 105, 813-823(2018). 

27. Abd Elrahman, M.M., El Makawy, A.I., Hassanane, 

M.S., Alam, S.S., Hassan, N.H.A. and Amer, M.K. 

Assessment of correlation between 

asthenozoospermia and mitochondrial DNA mutations 

in Egyptian infertile men. J. Genet. Eng. Biotechnol., 

19, 11(2021). 

28. Abu Gazia, M. and El-Magd, M.A. Ameliorative 

Effect of Cardamom Aqueous Extract on 

Doxorubicin-Induced Cardiotoxicity in Rats. Cells, 

Tissues, Organs, 206, 62-72, (2018). 

29. Abu Gazia, M. and El-Magd, M.A. Effect of pristine 

and functionalized multiwalled carbon nanotubes on 

rat renal cortex. Acta Histochemica, 121(2):, 207-

217(2018). 

30. El-Magd, M.A., Khamis, A., Nasr Eldeen, S.K., 

Ibrahim, W.M. and Salama, A.F. Trehalose enhances 

the antitumor potential of methotrexate against mice 

bearing Ehrlich ascites carcinoma. Biomedicine & 

Pharmacotherapy, 92, 870-878 (2017). 

31. El-Magd, M.A., Abdo, W.S., El-Maddaway, M., 

Nasr, N.M., Gaber, R.A., El-Shetry, E.S., Saleh, A.A., 

Alzahrani, F.A.A. and Abdelhady, D.H. High doses of 

S-methylcysteine cause hypoxia-induced 

cardiomyocyte apoptosis accompanied by engulfment 

of mitochondaria by nucleus. Biomedicine & 

Pharmacotherapy, 94, 589-597, (2017). 

32. Masroor, S., Muneshwar, J. and Zingade, U. 

Estimation of seminal MDA levels in infertility 

patients. J. Dent. Med. Sci., 4, 18-23, (2013). 

33. Al-Azzawie, H.F., Naeim, M. and Saleman, E.D. 

Evaluation of enzymatic and non-enzymatic 

antioxidant status in seminal plasma of Iraqi Infertile 

Men. Int. J. Adv. Res., 2, 158-167(2014). 

34. Nowicka-Bauer, K., Lepczynski, A., Ozgo, M., 

Kamieniczna, M., Fraczek, M., Stanski, L., 

Olszewska, M., Malcher, A., Skrzypczak, W. and 

Kurpisz, M.K. Sperm mitochondrial dysfunction and 

oxidative stress as possible reasons for isolated 

asthenozoospermia. J. Physiol. Pharmacol., 69, 

(2018). 

35. Hosen, M.B., Islam, M.R., Begum, F., Kabir, Y. and 

Howlader, M.Z.H. Oxidative stress induced sperm 

DNA damage, a possible reason for male infertility. 

Iranian Journal of Reproductive Medicine, 13, 525 

(2015). 

36.Riaz, M., Mahmood, Z., Shahid, M., Saeed, M.U.Q., 

Tahir, I.M., Shah, S.A., Munir, N. and El-Ghorab, A. 

Impact of reactive oxygen species on antioxidant 

capacity of male reproductive system. International 

Journal of Immunopathology and Pharmacology, 29, 

421-425(2016). 

 

  

https://pubmed.ncbi.nlm.nih.gov/?term=Yang+S&cauthor_id=28552195
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+F&cauthor_id=28552195
https://pubmed.ncbi.nlm.nih.gov/?term=Marei+HE&cauthor_id=29913410


BIOCHEMICAL AND MOLECULAR CHANGES ASSOCIATED WITH ASTHENOZOOSPERMIA 

Egypt. J. Vet. Sci. Vol. 55, No. 4 (2024) 

713 

 التغيرات البيوكيميائية والجزيئية المرتبطة بضعف حركة الحيوانات المنوية

عاطف عوض، محمود جويللى، امنيه عبد الله
 

محمد ابو المجد و 
 

 .مصر - جامعة كفر الشيخ -كلية الطب البيطرى  -التشريح قسم 

 

والذي يتميز بعيوب في حركة  (AZS) ضعف حركة الحيوانات المنويةأحد الأسباب الرئيسية لعقم الرجال هو 

الإجهاد التأكسدي هو أيضًا سبب آخر ملحوظ  AZS. الحيوانات المنوية. تم ارتباط المزيد من الجينات مؤخرًا بـ

المضادة للأكسدة(  و كسدةمؤهدفت هذه الدراسة إلى استقصاء التغيرات البيوكيميائية )الحالة ال  AZS.حدوثلـ

في مرضى ضعف حركة الحيوانات المنوية. لتحقيق هذا الهدف ، استخدمنا  AZS لجينات المرتبطة بـل والجزيئية

على عينات السائل المنوي التي تم جمعها  (qPCR) اختبارات الطيف الضوئي والتفاعل البوليمراز المتسلسل الحقيقي

تم تصنيف عينات السائل  (n = 25) .والرجال الطبيعيين (n = 50) من مرضى ضعف حركة الحيوانات المنوية

شخصيات الفيزيائية للحيوانات المنوية ؛ الحركة والحيوية والمعايير تالمنوي إلى هاتين الفئتين استناداً إلى ال

 و CAT ة، وإنزيمات المضادة للأكسد (MDA) المورفولوجية. شملت المعلمات التي تم فحصها البيروكسيد التأكسدي

SOD و GPx والجينات المرتبطة بضعف حركة الحيوانات المنوية ، CATSPER1 و SEPT12 و CFAP43 و 

CFAP44ظهر سائل منوي مرضى ضعف حركة الحيوانات المنوية مستويات.أ MDA  أعلى بشكل ملحوظ ، وتعبيرًا

 GPx و SOD و CAT وأنشطة CFAP44 و CFAP43 و SEPT12 و CATSPER1 مخفضًا بشكل ملحوظ لـ

 و CATSPER1 مقارنة بسائل منوي المجموعة الضابطة )الطبيعية(. من بين الجينات الأربعة ، أظهر تعبير

SEPT12 فقط ارتباطًا سلبياً ملحوظًا مع الأشكال غير الطبيعية للحيوانات المنوية ومستويات MDA  السائلة وارتباطًا

ومستويات الإنزيمات المضادة للأكسدة. وفرت هذه النتائج دليلاً تجريبياً  إيجابياً ملحوظًا مع الحركة والعدد الحيواني

وزيادة الإجهاد التأكسدي السائلي مرتبطان بضعف حركة  SEPT12 و CATSPER1 على أن انخفاض تعبير

 .الحيوانات المنوية

الإجهاد ، CATSPER1 ، SEPT12ضعف حركة الحيوانات المنوية ، عقم الرجال ،  :الكلمات المفتاحية

 .التأكسدي


