
209 

 

 

 

Journal of Basic and Environmental Sciences, 6 (2019) 209-213  

 

ISSN 

Online: 2356-6388 

Print: 2536-9202 

Research paper                                                                                                                                Open Access 

Biochemical, Molecular and Genetic Studies on Human Male Fertility 
 

M.A. Rashed2, S.H.Abd Elaziz1, M.A.Abd Elhafez Salam2,  M.H.Awwad1, Nahla Kamel 
1Faculty of science, Benha University, Benha, Egypt 
2Faculty of Agriculture, Ain Shams University, Shoubra El-Kheima, Egypt 

Abstract 

 The present study was carried out at Elnada fertility centre (Almaadi,Cairo,Egypt) and in cooperation with the 

molecular genetics laborarory Faculty of Agriculture Ain Shams Uninersity, Shoubra El-Kheima, Egypt during the 

period from 2015  to 2018. 

determining the nucleotide sequences responsible for human male fertility using specific PCR technique. detection of Y 

chromosome microdeletions in AZFa, AZFb regionsperformed by evaluation of fresh semen characteristics for sperm 

DNA fragmentation test and staining method. No correlation observed between sperm concentration, motility, vitality 

and tail midpiece defects. Negative correlation between sperm DNA fragmentation   and acrosome defects and therefore 

a negative correlation with   abnormal forms of sperm. 15 men were screened for submicroscopic Y-chromosome 

deletions. By using specific PCR technique Y chromosome microdeletion analysis revealed no microdeletion in AZFa, 

AZFb regions.  PCR amplification produced an expected size for AZFa prox-2, SY 127 and AZFa dist-1 loci. So that, the 

cause of infertility is largely unkown and associated Y chromosome microdeletions cannot be ruled out. 
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1. Introduction 

Infertility is a real extraordinary problem worldwide. 

Infertility is defined by the world health organization 

(WHO) as a failure of conception for a period of two 

years without reason [1]. Approximately 15 % of couples 

are infertile, and among these couples, male factor 

infertility accounts for about 50 % of causes [2]. Male 

infertility is a multifactorial syndrome involving a wide 

variety of disorders. In more than half of infertile men, the 

reason of their infertility is unknown (idiopathic) and 

could be congenital or acquired. Infertility in men can be 

diagnosed initially by semen analysis. Semen analysis of 

infertile men may reveal many abnormal conditions, 

which include azoospermia, oligozoospermia, 

teratozoospermia, asthenozoospermia, necrospermia and 

pyospermia. The current estimate is that about 30 percent 

of men seeking help at the infertility clinic are found to 

have oligozoospermia or azoospermia of unknown 

aetiology. Therefore, there is a need to find the cause of 

infertility. the clinical evaluation of the seminal analysis 

results do not give a sure evidences of whether a man is 

fertile or infertile [3]. The reasons are known in less than 

half of these cases, out of which genetic or inherited 

disease and specific abnormalities in the Y chromosome 

are major factors. The introduction of molecular 

techniques has provided great background into the 

genetics of infertility.  

In current practice, male fertility case is detected 

indirectly based on the individual’s semen parameters. 

Conventional semen analysis is the first step in the 

assessment of infertile men and it reflects the overall 

functioning of all male reproductive organs [4]. Abnormal 

sperm quality has been linked to several infertility 

problems, eg. abnormal sperm morphology with an 

increased presence of tapered sperm heads has been 

associated with recurrent pregnancy loss [5]. In general, 

semen volume, pH, sperm concentration, motility, vitality, 

and morphology are determined according to the [6] 

parameters. Nearly 15% of infertile men have normal 

sperm parameters according to the WHO 2010 [7]. As a 

result of the high incidence of SDF (Sperm DNA 

Fragmentation) in the men with unkown infertility [8], 

recent research has focused more on determining the 

clinical value of evaluating SDF in male infertility and 

using SDF as an advanced sperm function test along with 

the conventional tests to evaluate the fertility status of the 

individual. The importance of the SDF assay has also been 

known in the latest AUA and European Association of 

Urology guidelines on male infertility [9]. 

The Y chromosome is essential not only for human sex 

determination but also for maintenance of sperm cells and 

their development. The regions of the Y chromosome 

responsible for male infertility are located on the long arm 

of the chromosome and are termed AZFa, AZFb and 

AZFc (AZF: azoospermia factor) [10]. Microdeletions in 

AZF are associated with male infertility [11]. As the 

severity of the spermatogenesis increases, the frequency of 

the microdeletions also increases. 

Y chromosome microdeletions are common in about 10- 

I5 percent of men with azoospermia or severe 

oligospermia. The Y chromosome contains over 60 

million nucleotides, but least number of genes compared 
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to any other chromosome and acts as a genetic determinant 

of the male characteristic features.  

2. Materials and Methods 

Our study was carried out on 15 patients referred to the 

human assisted reproduction department in Elnada fertility 

centre (Almaadi, Cairo, Egypt). The centre established in 

2012 to diagnose and treat infertility cases. All subjects 

were verbally informed and agreed that their samples 

would be examined, informed consent was written and 

approved from all samples. 

Semen analysis 

 All patients according to the guidelines of the World 

Health Organization 2010, Semen was collected at the 

laboratory after 3 to 5 days of sexual abstinence, samples 

were subjected to evaluation for total count, percent 

motility, and forward progression using haemocytometer 

chamber, and detect abnormal forms using  spermac stain 

(Endomedix) ( FP09 I21 R01 C.4 - Update: 21/01/2015) 

and examined under light microscope (100 x) using 

immersion oil to observe abnormal forms - acrosome = 

dark green - nucleus = stained red - equatorial region = 

pale green - midpiece and tail = green [12,13,14]. 

 Sperm Vitality 

VitalScreen uses the eosin-nigrosin staining techniques 

to establishes the percentage of live sperm.  

DNA Fragmentation test 

*The degree of DNA fragmentation was evaluated using 

the sperm chromatin dispersion assay, reported by [15,16]. 

*Sperm chromatin condensation was evaluated by 

aniline blue staining of semen samples fixed with 3% 

glutaraldehyde according to halosperm test (Halotec 

DNA) [17]. This test is performed to cases with equal or 

more 5*10^6 sperm /ml. DNA extracted from each patient 

was prepared at a concentration of 50-micron DNA 

(QIAamp DNA Mini Kit andQIAamp DNA Blood Mini 

Kit 02-2003). 

Microdeletions of the Y chromosome 

 Genomic DNA was extracted from semen of each patient 

and three Y chromosome specific-sequence tagged site 

(STS) markers were used for the detection of Y 

chromosome microdeletions. Initial denaturation at 94°C 

for 4 minutes,followed by 30 cycles at 94°c  for 1 

minute,then primer annealing at 50°c  for 1 minute, 

follwed by final extension at 72°c  for 1 minute and hold 

at 4 °c. The PCR products were analyzed on a 1% agarose 

gel containing ethidium bromide and visualized under UV 

exposure. As alengh marker were used Gene Direx one 

MARK100 includes fragments ranging from 100-3000 

base pairs with 12 band. In each PCR assay, sample from 

one normal fertile man, without Y chromosome 

microdeletions, were used as normal control. Each primer 

pair amplifies a specific region of the Y chromosome (i.e. 

an STS).  The screening method for microdeletions was 

based on multiplex PCR technology using Y-chromosome 

specific STSs, published by [18], which corresponded to 

the AZFa, b and c regions, respectively. three previously 

published Yq STS were used: AZFa prox-2 and AZFa 

dist-1 (AZFa), sY127 (Table 1). 

 

Table (1). Sequence tagged sites (STS, their product sizes length and their location. 

locus product (bp) Sequence                       STS 

AZFa 220 bp F: GGT.TCC.TGA.ACA.GGG.GAC.T  

R: GGC.AGC.AGA.AGG.GCC.TCT.C 

AZFa prox – 2 

AZFa 390 bp F: GGT.TCC.TGA.ACA.GGG.GAC.T  

R: GGC.AGC.AGA.AGG.GCC.TCT.C 

AZFa dist – 1 

AZFb 274 bp F:GGC.TCA.CAA.ACG.AAA.AGA.AA 

R:CTG.CAG.GCA.GTA.ATA.AGG.GA 

SY 127 

 

3. RESULTS AND DISCUSSION 

 Fresh semen evaluation  

Fifteen males participated in this study. According to 

WHO-2010, the lower reference limit for total motility 

(progressive and non-progressive) is 40%, the lower 

reference limit for vitality (membrane-intact spermatozoa) 

is 58%, the lower reference limit for sperm concentration 

is 15 × 106 spermatozoa per ml and according to the 

Kruger’s strict morphology criteria, the lower reference 

limit is <=4 %.Two study participants( no.3,9) are 

normozoospermia have normal  sperm parameters(control) 

one with previous offspring history and the other with 

unexplained infertility, one study participant with totally 

abnormal parameters (no.15), Nine study participants were 

teratozoospermia with abnormal forms  0 or < 4% 

morphologically normal sperm (fife of them with high 

teratozoospermia (no.1,6,8,12,14) and the others with  

 

 

moderate teratozoospermia (no.2,7,10,13) and three 

others had more than one abnormal sperm parameters 

(no.4) was oligoteratozoospermia with count < 15 × 106 

sperm/ ml and abnormal forms <4% normal sperm 

morphology,(no.5,11) were asthenoteratozoospermia with 

motility less than 40%.The dark boxes in the table show 

the highest value of defects while the red boxes show the 

lowest value of these defects.Table(2) 

 DNA Fragmentation Index (%DFI: % sperm cells 

containing damaged DNA) according to results of  

[19,20] that showing 4 statistical categories of fertility 

potential:≤ 15% DFI = excellent to good sperm DNA 

integrity; > 15 to < 25% DFI = good to fair sperm DNA 

integrity;> 25 to < 50% DFI = fair to poor sperm DNA 

integrity;≥ 50% DFI = very poor sperm DNA 

integrity.So,we have six cases with  poor  sperm DNA 

integrity and nine cases with good sperm DNA integrity 

(Table 2). 
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Table (2): Sperm parameters and DNA fragmentation 

No correlation was found between count, motility, 

vitality, tail defects and midpiece defects with DNA 

fragmentation as in no.1,5,11,12) the value of DF is high 

while that the count is in normal range and vice versa , in ( 

no.1,4,11) the value of DF is high while that the motility is 

in normal range and vice versa ,vitality was in normal 

range in all study cases and DNA of sperm located in the 

head so that it is not affected by tail and midpiece defects. 

 In 2014 Evgeni E, et al. [21] was agree with us and 

reported that high sperm DNA fragmentation is found in 

infertile men and while men with poor semen parameters 

are more likely to have high sperm DNA fragmentation, 

men with normal semen parameters also have high sperm 

DNA fragmentation that is may be diagnosed with 

unexplained infertility. 

Also, a negative correlation between acrosome defects 

and therefore abnormal forms of sperm with DNA 

fragmentation.  

Spermatozoa having no fragmentation were identified 

as: Sperm with large halos (thicknesses that were similar 

or larger than the length of the smallest diameter of the 

core) and sperm with medium sized halos (thickness 

greater than 1/3 of the smallest diameter of the core and 

less than the smallest diameter of the core). Spermatozoa 

with DF were identified as: Spermatozoa with a small halo 

(thickness similar or smaller than 1/3 of the smallest 

diameter of the core) and those with no halo. A significant 

negative correlation has been established particularly 

between the percentage of morphologically normal 

spermatozoa and DNA fragmentation [22,23]. In addition, 

specific morphological shapes, such as tappered heads, 

have been linked to unexplained recurrent pregnancy loss 

in subjects that also increase DNA fragmentation (5). 

otherwise, sperm with abnormally small heads have shown 

poor diagnosis with IVF and that is related to a very high 

DNA fragmentation percentage [24]. 

In contrast, several studies could not to report a 

significant relation between the traditional seminal 

parameters, such as sperm concentration, motility, 

morphology and DNA fragmentation levels [25, 26, 27]. 

In contrast also, sperm chromosomal mutations have not 

always been accompanied by abnormal semen parameters 

in specific groups of patients, such as translocation carriers 

and cancer patients, eg. percentage of normal sperm 

morphology [28]. 

Specific PCR for AZF regions 

 A total of 15 men were screened for submicroscopic Y-

chromosome deletions. Y chromosome microdeletion 

analysis revealed no microdeletion in AZFa, AZFb regions 

in the case and control group.  PCR amplification 

produced a band of expected size for AZFa prox-2(220 bp) 

(figure 14) and SY 127 loci (274 bp) (figure 15) and AZFa 

dist-1 loci (390 bp) (figure 16). This may be due to 

polymorphisms or methodological mistakes. So that, the 

cause of infertility is largely unkown and associated Y 

chromosome microdeletions cannot be ruled out. 

 

 

 

 
Fig (1): Specific PCR products for 15 severe infertile man., (M) marker (100-3000 base pair ladder), AZFa prox-2 (220 

bp). SY 127 (274 bp) and AZFa dist-1 
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29.5 18.26 11.2 70.55 28 100 98 42 15 1 

11.5 10.32 20.64 69.04 4 97 92 65 35 2 

3.5 9.34 14.12 76.34 3 95 97 55 49 3 

32 11.94 19.03 69.03 30 100 65 45 13 4 

38.5 11.94 19.03 69.03 25 99 58 39 26 5 

11.5 7.5 5 87.5 3 100 100 75 75 6 

12 19.2 2.8 78 7 98 98 65 65 7 

10 28.3 13.5 58.2 4 100 90 70 30 8 

6 15.14 7.97 76.89 4 94 100 60 46 9 

13 13.42 25.17 61.41 2 99 90 60 35 10 

28 11.04 16.23 72.73 46 100 75 35 35 11 

30 10 10 80 30 100 72 40 15 12 

11 11.28 17.29 71.43 6 98 89 60 25 13 

13.5 11.11 7.64 81.25 23 100 90 55 23 14 

42 14.96 6.2 78.83 39 100 75 5 5 15 
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No Y chromosome microdeletions that can cause male 

infertility were found, although most Y linked mutations 

exert their effects on spermatogenesis as reported by 

[29,30].  

Furthermore, Y chromosome microdeletions were 

detected in patients with suboptimal semen parameters 

(7.4%) [31]. 

We believe that larger group studies are needed to 

understand the exact effects of related genes including the 

mtDNA mutations and Y chromosome microdeletions on 

sper-mtDNA mutations and Ychromosome microdeletions 

on spermatogenesis. 
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