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Abstract 

Background: Genetic factors are candidates for about 30% of male infertility with 

sperm production-related abnormalities. Y chromosome microdeletions are 

responsible for around 10% of male infertility. These microdeletions generally occur 

in azoospermia factor on the Yq. That is often associated with the quantitative 

reduction of sperm. 

Objective: The aim of this cross-sectional study was to determine the frequency of 

Yq microdeletions among idiopathic azoospermic, oligoasthenozoospermic, and 

oligospermic men in Shohada infertility center, Chaharmahal va Bakhtiari province. 

Materials and Methods: A total of 81 idiopathic azoospermic, 

oligoasthenozoospermic, and oligospermic infertile men were selected as cases and 

81 fertile men assigned to control group. For molecular investigations, 13 sequence-

tagged site markers were chosen from azoospermia factor (AZF) region for 

detection of Y chromosome microdeletions and amplified by two separate 

multiplex-polymerase chain reaction. The relationship between the AZF 

microdeletions and incidence of male infertility in the family, consanguineous 

parents, smoking, and the levels of reproductive hormones among infertile men were 

investigated. 

Results: The total frequency of the microdeletions was 6.17% (2 cases in 

azoospermic, 3 cases in oligoasthenozoospermic subgroups, and none in the 

oligospermic participants and the control group). Most deletions (3.7%) were seen in 

the AZFb followed by the AZFc (2.46%) and none in AZFa. No significant 

association was seen between the microdeletions and clinical characteristics. 

Conclusion: Although the frequency of Yq chromosome microdeletions in 

Chaharmahal va Bakhtiari province is lower than the mean frequency of Iran, the 

frequency is comparable to those reported by some studies in Iran. 
 

Key words: Male infertility, Y-chromosome microdeletions, Azoospermia factors. 

 
Introduction 

 

nfertility refers to decline in or lack of 

ability to conceive after 12 months or 

more of regular unprotected sexual 

intercourse (1). Currently, infertility is 

considered a main public health issue with 

significant psycho-socioeconomic impacts (2). 

Worldwide, 10-15% of couples are estimated 

to be affected by infertility, and men are found 

to be responsible for infertility in 40% of such 

couples (3). Male infertility is a multifactorial 

condition involving a wide spectrum of 

disorders (4). It has been estimated that more 

than 30% of male infertility is due to sperm 

production-related abnormalities caused by a 

genetic defect (5). Around 40% of factors for 

male infertility is unknown that is referred to as 

idiopathic factors (6). 

Human Y chromosome plays a pivotal role 

in male fertility (7). Several studies have 

demonstrated that one or more genes located 

on the long arm of the Y chromosome are 

most probably involved in the complex 

process of spermatogenesis. AZF region can 

be divided into four subsidiary non-

overlapping subregions namely AZFa, AZFb, 

AZFc, and AZFd (8). The AZFa locus is 

located in the Y chromosome proximal (Yq11) 

region (9). AZFa deletion occurs due to 

recombination of two directions, 10-kb 

repetitions with 800-kb distance from each 

other complete AZFa deletion causes Sertoli 

cell-only syndrome (9, 10). 
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AZFb is located in the male-specific region 

of the Y chromosome (MSY) (9). RBMY, PRY, 

and CDY2 are some of the protein-encoding 

gene families in the AZFb region that 

expressed only in the testes (11). The AZFc 

locus has been mapped into distal Yq11 (7). 

Deletions in the AZFc include widely various 

phenotypes (12). AFZd, located between 

AZFb and AZFc have been proposed (13). 

Patients with AZFd microdeletions may have 

mild oligospermia or normal sperm count but 

abnormal sperm morphology (14). Deletions in 

these loci are associated with male infertility 

(15). The Y chromosome microdeletions are 

the second leading cause of spermatogenic 

failure after Klinefelter syndrome (16).  

Screening to diagnose Y chromosome 

microdeletions in infertile men is conducted 

mainly by using polymerase chain reaction 

(PCR) in the leukocytes based on sequence-

tagged site (STS) (17, 18). The STS is a 

known short DNA sequence whose location in 

the genome is mapped (19). The accessibility 

of the nucleotide sequence of the MSY makes 

it possible to select the best PCR markers 

from an STS pool (20). According to the 

guideline of the European Academy of 

Andrology and the European Molecular 

Genetics Quality Network, six STSs (SY84 

and SY86 in the AZFa region, SY127 and 

SY134 in the AZFb region , and SY254 and 

SY255 in the AZFc region) are used to detect 

complete deletion of AZF that consist of two 

STS sets in each AZF and are able to 

diagnose over 95% of the deletions (18, 21).  

The present study was conducted to 

investigate the frequency of microdeletions of 

these regions using multiplex PCR in men 

with idiopathic azoospermia, oligospermia, 

and oligoasthenozoospermia and then the 

association of these microdeletions with the 

incidence of male infertility in the family, 

consanguinity parents, smoking (cigarette and 

its derivatives), and changes in the levels of 

the reproductive hormone in Chaharmahal va 

Bakhtiari province. 

 

Materials and methods 
 

In this cross-sectional study, 81 men with 

idiopathic azoospermic, oligospermic, and 

oligoasthenozoospermic infertile men as the 

case group and 81 healthy fertile men, as 

controls referred to the Shohada Fertility 

center of Shahrekord from May 2015 to May 

2016. The Power and Sample size software 

was used to calculate the sample size. were 

investigated. Data on  family history including 

male infertility in the first- and second-degree 

relatives, consanguinity parents, and the use 

of alcohol, tobacco, and other drugs were 

collected by interview and medical data 

including the levels of testosterone, prolactin, 

luteinizing hormone (LH), and follicle-

stimulating hormone (FSH), and the results of 

chromosomal analysis were drawn from their 

medical files. 

History of mumps in childhood, 

radiotherapy, chemotherapy, testicular 

trauma, varicocele, testicular tissue disorders, 

cryptorchidism, mutations in the CFTR, 

defects in the androgen receptor, and 

karyotype abnormalities such as Klinefelter 

syndrome were considered exclusion criteria. 

The participants were blind to the cause of 

their infertility, either acquired or genetic. The 

control group consisted of fertile men with 

children, who had no changes in seminal 

plasma parameters, no abnormalities in the 

reproductive system and no sex hormones 

abnormalities. 5 ml peripheral venous blood 

samples were taken from all participants and 

collected into Ethylenediaminetetraacetic acid 

(EDTA)-containing tubes. The samples were 

stored at -20oC temperature till conducting 

molecular tests. 

 

DNA extraction  

To extract DNA, first, cell buffy coat was 

isolated by rinsing with red cell lysis buffer 

three times and centrifugation at 6000 rpm for 

5 min at 4oC. Then, pure DNA was isolated 

from the resulting buffy coat using a 

commercially available kit (CinnaGen Co., 

Iran) according to the manufacturer's 

instructions and investigated quantitatively 

and qualitatively using NanoDrop. 

 

Designing primers and selecting STS  

Thirteen STSs were selected according to 

the European Academy of Andrology and 

European Molecular Genetics Quality Network 
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guidelines: SY82, SY84, and SY86 in the 

AZFa, SY272, SY134, SY142, and SY127 in 

the AFZb, and SY254, SY255, and SY277 in 

the AZFc, SY133 in the AZFd, and SY11 and 

SY238 in Yp. SY14 that is located on SRY 

was used as internal control. A number of 

appropriate primers were selected for these 

STSs using the National Center for 

Biotechnology Information database and 

checked and blasted for specificity and 

efficiency using the MFE primer database 

(Table I). 

 
Multiplex PCR  

All above mentioned STSs were amplified 

by two separate reactions as multiplex by a 

thermocycler (Thermal GeneAtals Cycler, 

Astec). For each multiplex-PCR, 1 µl (50-100 

ng) of DNA was extracted from peripheral 

blood cells was added in 15 µl reaction mix 

that included 1.25 µl amplification buffer 1x 

(KBC kit), 0.5-0.75 µl MgCl2 (KBC kit), 0.5 µl 

dNTP (KBC kit), 0.1 µl Taq DNA polymerase 

(1 unit, KBC kit) and 0.2-0.7 µl (10-20 pmol) of 

each primer. 

 
PCR program 

Multiplex-PCR I: Amplification of DNA by 5 

cycles with 95oC for 60 sec, 56oC for 60 sec, 

and 72oC for 60 sec and by 26 cycles with 

95oC for 40 sec, 56oC for 35 sec, and 72oC for 

40 sec. For multiplex-PCR II: Amplification of 

DNA by 7 cycles with 95oC for 60 sec, 62oC 

for 60 sec (touch-down with -0.5oC 

temperature difference), and 72oC for 60 sec 

and by 26 cycles with 95oC for 40 sec, 59.5oC 

for 40 sec, and 72oC for 40 sec including an 

initial denaturation step at 95oC for 5 min, and 

a final extension step at 72oC for 5 min for 

both of multiplex-PCR. sY14 was used as an 

internal control.  

Normal fertile men were considered as 

normal control and also healthy women as the 

negative control. sY11 located at Yp and this 

homologous STS is located on X chromosome 

that amplified in healthy women (Figure 1).           

All products were run on a polyacrylamide gel. 

To better separate, the bands from each 

other, gel 10% and 45 mA current were   

used. 

Ethical consideration 

Study protocol was approved by the Ethics 

Committee of the Shahrekord University of 

Medical Sciences (no. 

IR.SKUMS.REC.1394.94) and all ethical 

considerations including voluntary 

participation in the study and participats’ 

confidentiality were observed.  

 
Statistical analysis 

Statistical analysis was carried out by 

SPSS software (Statistical Package for the 

Social Sciences, version 23.0, SPSS Inc, 

Chicago, Illinois, USA) using chi-square test. 

Differences were considered statistically 

significant if p<0.05. 

 

Results 
 

The age range of the infertile participants 

was 21-47 yr old. The control group was age-

matched with the infertile participants. Of the 

infertile participants, 30 were azoospermic, 15 

oligospermic, and 36 were 

oligoasthenozoospermic (Table II). All 13 

STSs were conducted by multiplex PCR for 

both infertile and healthy participants. A total 

of nine deletions in five out of 81 participants 

were observed. Two participants (men no. 12 

and 64) had three deletions in the SY254, 

SY255, and SY277, which are located on 

Deleted in Azoospermia (DAZ) gene in the 

AFZc; two participants (men no. 74 and 79) 

had one deletion in the SY272; and one 

participant (men no. 75) had one deletion in 

the SY142. The negative control was female 

DNA with SY11 amplification; this homologous 

STS is located on X chromosome (Figure 1, 

2). 

 

Association between microdeletion and 

infertility phenotypes 

The frequency of deletions was 0% in the 

AFZa, 3.7 % (3/81) in the AFZb, and 2.46% 

(2/81) in the AFZc. Overall, 6.17% of  all the 

participants had at least one deletion in the 

Yq, and no deletion was seen in the 

oligospermic participants and the control 

group. The frequency of microdeletions in the 

azoospermic, oligoasthenozoospermic, and 
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oligospermic participants was 6.67%, 8.33% 

and 0%, respectively (Table III, Figure 3). 

 

Association between microdeletions and 

clinical and family parameters 

Fifteen participants were found to have 

hormonal changes. Most changes were seen 

in LH and FSH. The frequency of hormonal 

changes in the azoospermic, 

oligoasthenozoospermic, and oligospermic 

participants was 30%, 11.11%, and 13% 

respectively. Out of five men with 

microdeletions in the Y chromosome, only one 

was found to have hormonal changes 

(changes in LH and FSH levels), two reported 

to have male infertility in their family, one had 

consanguinity parents, and one was a smoker 

(Table III). The χ2 test indicated no significant 

association between these deletions and 

clinical and family variables (p=0.33). while, 

the null hypothesis stating that there is a 

significant association between the 

microdeletions and the above-mentioned 

variables, was rejected. 

 
Table I. Studied sequence-tagged sites and primer sequences 

Groups STS Locus Primer sequences MW (bp) 

I sY14 SRY 
F: GAATATTCCCGCTCTCCGGA 
R: GCTGGTGCTCCATTCTTGAG 

470bp 

I sY134 AZFb 
F: GTCTGCCTCACCATAAAACG 

R: ACCACTGCCAAAACTTTCAA 
303bp 

I sY142 AZFb 
F: AGCTTCTATTCGAGGGCTTC 

R: CTCTCTGCAATCCCTGACAT 
196bp 

I sY238 AZF 
F: AACAAGTGAGTTCCACAGGG 
R: GCAAAGCAGCATTCAAAACA 

358bp 

I sY11 AZF 
F: CATGTGAACAGTACACATCTCTG 

R: ATAATAATTTTCTACACGCAGTTCC 
103bp 

I sY133 AZFd 
F: ATTTCTCTGCCCTTCACCAG 

R: TGATGATTGCCTAAAGGGAA 
177bp 

I sY127 AZFb 
F: GGCTCACAAACGAAAAGAAA 

R: CTGCAGGCAGTAATAAGGGA 
274bp 

I sY254 AZFc 
F: GGGTGTTACCAGAAGGCAAA 

R: GAACCGTATCTACCAAAGCAGC 
380bp 

II sY82 AZFa 
F: ATCCTGCCCTTCTGAATCTC 

R: CAGTGTCCACTGATGGATGA 
264bp 

II sY84 AZFa 
F: GCTGAGGAGTTGTGGAGACC 

R: GCAAGGACATTCCAGGGTTA 
642bp 

II sY86 AZFa 
F: GTGACACACAGACTATGCTTC 
R: ACACACAGAGGGACAACCCT 

318bp 

II sY255 AZFc 
F: GTTACAGGATTCGGCGTGAT 

R: CTCGTCATGTGCAGCCAC 
124bp 

II sY277 AZFc 
F: GGGTTTTGCCTGCATACGTAATTA 

R: CCTAAAAGCAATTCTAAACCTCCAG 
312bp 

II sY272 AZFb 
F: GGTGAGTCAAATTAGTCAATGTCC 

R: CCTTACCACAGGACAGAGGG 
98bp 

STS: Sequence-tagged site  SRY: Sex-determining region Y 

AZF: Azoospermia factor  MW: Molecular weight 

 
Table II. The groups of the study and the number of men in each group 

Groups Number Family history of infertility Consanguinity parents Changes in sex hormones Smoker 

Case 

 Azoospermia 30 5 9 9 18 

 Oligozoospermia 15 4 8 2 12 

 Oligoasthenozoospermia 36 12 13 4 16 

Control 

 Normospermia 81 0 40 0 40 

 
Table III. Some features of 5 patients with Y chromosome microdeletions 
Patient 

case No 
Clinical phenotypes STS deletion 

Locu

s 
Age 

Changes in 

sex hormones 

Family history 

of infertility 

Consanguinity 

parents 
Smoker 

12 Oligoasthenozoospermia sY277,sY255,sY254 AZFc 34 Normal Father - - 

64 Azoospermia sY277,sY255,sY254 AZFc 47 High FSH - - - 

74 Oligoasthenozoospermia sY272 AZFb 34 Normal - - - 

75 Azoospermia sY142 AZFb 37 Normal - - - 

79 Oligoasthenozoospermia sY272 AZFb 28 Normal Uncle + + 

AZF: Azoospermia factor   STS: Sequence-tagged site 

 [
 D

O
I:

 1
0.

29
25

2/
ijr

m
.1

5.
11

.7
03

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
64

10
8.

20
17

.1
5.

11
.4

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
rm

.ir
 o

n 
20

26
-0

6-
13

 ]
 

                             4 / 10

http://dx.doi.org/10.29252/ijrm.15.11.703
https://dor.isc.ac/dor/20.1001.1.24764108.2017.15.11.4.2
https://ijrm.ir/article-1-902-fa.html


Y chromosome microdeletions and infertility 

International Journal of Reproductive BioMedicine Vol. 15. No. 11. pp: 703-712, November 2017                              707 

Table IV. Studies in Iran with different frequencies 
Studies Province Number of cases Frequency YCM (%) 

Saliminejad, et al. (2012) (32) Tehran 115 1.74 

Etemadi, et al. (2013) (33) Hamedan 56 1.87 

Shaveisi zadeh, et al. (2017) (34) Kermanshah 108 4.6 

Akbari asbagh, et al. (2003) (35) Tehran 40 5 

Asadi, et al. (2016) (36) Tehran 1885 5.2 

Motovali-bashi, et al (2015) (37) Esfahan 100 7 

Masoudi, et al (2016) (38) Fars 81 7.4 

Zaimy, et al (2013) (2) Yazd 50 8 

Torfeh, et al (2015) (39) Esfahan and East Azerbaijan 100 8 

Keshvari, et al (2011) (40) Khorasan Razavi 47 8.51 

Kalantar, et al (2011) (41) Yazd 90 8. 8 

Mirfakhraie, et al (2010) (42) Tehran 100 12 

Khatami, et al (2013) (43) Khozestan 84 12 

Sheikhha, et al (2013) (44) Yazd 25 20 

Omrani, et al. (2006) (45) West Azarbaijan 99 24 

Akbarzadeh, et al (2013) (46) East Azarbaijan 94 51.06 

Malekasgar, et al (2008) (47) Gilan 50 52 

YCM: Y-Chromosome microdeletion 
 

 
Figure 1. The results of multiplex-PCR; men no. 12 and 64 with deletions in the SY254 and no. 75 with a deletion in SY142; 

negative control is female DNA with SY11 amplification; this homologous STS is located on X chromosome. The last two bands 

represent healthy men. 

 

 
Figure 2. The results of multiplex-PCR; men no. 12 and 64 with deletions in the sY255 and sY277 no. 74 and 79 with a deletion in 

SY272; negative control is female DNA without any band amplification; the last two bands represent healthy fertile men. 
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Figure 3. Percentage of patients with Y chromosome microdeletions. 

 
Discussion 

 
In the present study, the total frequency of 

the microdeletions was 6.17% (approximately 
6.67% of the azoospermic participants and 
8.33% in oligoasthenozoospermic ones). Most 
(3.7%) deletions were seen in the AZFb 
followed by the AZFc (2.46%). No significant 
association was seen between the 
microdeletions and clinical and family 
parameters. 

The Y chromosome microdeletions are the 
second leading cause of spermatogenic 
failure after Klinefelter syndrome (16). The 
frequency of the Y chromosome 
microdeletions is between 1% and 55% 
across the world (7, 8), but the most reported 
frequency of these microdeletions is less than 
15% (8). Deletion in AFZc (around 80%) is the 
most prevalent and frequent deletion followed 
by those in AZFb (1-5%), AZFa (0.5-4%), and 
AZFbc (1-3%) (22). The current study's 
findings are consistent with some studies. 
However, most studies have reported that 
deletions occur most frequently in the AFZc 
and in azoospermic men (5, 23-29). 
Inconsistent with these findings, the current 
study showed that the deletions occurred 
most frequently in the AZFb and in the 
oligoasthenozoospermic men. 

People with deletions in the AZFc and 
partial deletions in AZFb manifest a wide 
spectrum of infertility phenotypes from normal 
fertility to oligospermia and azoospermia (8, 
12). All deletions which were observed in this 
study occurred in the AZFc or partially in the 
AZFb. According to this evidence, probably 
the higher frequency of deletions in 
oligoasthenospermia compared to 

azoospermia can be explained. It is 
noteworthy that we can attribute this 
difference in the frequency of deletions to 
difference in ethnicities. 

Overall, the frequency of microdeletions is 
widely various (1.74-52%) in different 
populations of Iran (Table IV). A meta-analysis 
conducted on infertile patients in Iran reported 
the frequency of these microdeletions 12.1% 
(30) that is partly consistent with frequency 
reported for East Asia populations (10%) (16). 
However, the total frequency of a small 
proportion of these microdeletions in 
European population is higher than 8% (31). 

Some studies indicate that in different 
countries and regions, both the frequency of Y 
chromosome deletions and the regions of 
deletions are different (2, 16, 32-47). 
Inconsistency in the findings can be explained 
by different sample size, ethnicities, inclusion 
criteria, methods, and even the types and 
numbers of the used STSs. Indeed, ethnicity 
can be a determinant of the types and 
frequency of the Y chromosome 
microdeletions in infertile men in different 
populations (48). Comprehensive  these 
studies on men from different ethnicities and 
various geographical populations provide 
valuable information about the significance of 
these deletions (11, 16, 30, 31). 

The levels of sex hormones such as LH, 
FSH, prolactin, testosterone in the infertile 
men were markedly higher than those in the 
healthy men, and the frequency of hormonal 
changes in the azoospermic men was higher 
than that in other subgroups of the infertile 
men. However, a significant difference in the 
levels of FSH, LH, testosterone, and prolactin 
was not seen among patients with 
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microdeletions in the AZF and those without 
these microdeletions. This finding is 
consistent with previous studies. However, 
Zhang et al Reported that prolactin levels 
decreased in infertile men with a microdeletion 
in the Yq (4). These findings imply that 
microdeletions in AZF in infertile men cannot 
be predicted by the levels of FSH, LH, 
prolactin, and testosterone. To predict such 
microdeletions, further studies with larger 
sample size should be conducted.  

In the current study, there was no 
significant association between Y 
chromosome microdeletions and the 
existence of other infertile men in the family. 
The Y chromosome microdeletions are either 
inherited through paternal germline or occur 
as de-novo events. Many of the Y 
chromosome microdeletions are originated 
from de-novo events (49). Therefore, this 
finding cannot be considered an unexpected 
one. Most likely, this event occurs before 
fertilization, although deletion can also occur 
after fertilization (7). 

The mechanism of the Y chromosome 
microdeletions has not yet been clearly 
explained. Because unlike autosomal 
chromosomes, a limited number of the Y 
chromosome's parts are paired with the X 
chromosome and no recombination occurs in 
the AZF regions, it has been suggested that 
the Y chromosome microdeletion is most likely 
due to the presence of highly repetitive DNA 
elements that launch abnormal 
intrachromosomal recombination. Certain 
genetic and environmental factors may 
predispose some men to produce a higher 
proportion of sperm with de-novo deletions 
(9). Therefore, it is essential to study genetic 
and environmental background to investigate 
the origins of the microdeletions. To do this in 
the present study, we investigated the 
participants' family history and environmental 
conditions such as the presence of other 
infertile men in the family, the consanguinity 
parents, and smoking and using tobacco 
derivatives to study their potential association 
with the microdeletions. However, because 
the genetic information about other family 
members was not available and the number of 
the samples was small, no significant 
association was seen. Therefore, studies with 
larger sample size and genetic investigations 
should be conducted to examine such 
variables. Screening for Y chromosome 

microdeletions has diagnostic, prognostic, and 
preventive value and therefore has been 
much frequently investigated in different 
regions of the world (7). Treating infertility by 
means of assisted reproductive technology 
(ART) such as in vitro fertilization and ICSI 
can lead to the transfer of the Y chromosome 
microdeletions to male children and thus 
perpetuate the problem of infertility in the next 
generation (2, 50, 51).  

Association between the Y chromosome 
microdeletions and 46, XY/45, X0 mosaicism 
or isodicentric Y chromosome has already 
been demonstrated. In addition, it has been 
suggested that the Y chromosome 
microdeletions are likely to lead to loss of 
mitotic Y chromosome and gonadal disorders 
in children through inducing Y chromosome 
instability. Screening of microdeletions and 
preimplantation genetic diagnosis, as a 
treatment of choice for these disorders, should 
be studied because of the risk of transmission 
of such conditions to children (8). 

There has been much debate about the 
outcomes of treating infertile men with the Y 
chromosome microdeletions. In some studies, 
similar findings in patients with or without the 
Yq microdeletion have been observed, and in 
some others, certain differences particularly in 
fertilization between these two groups of 
infertile patients, have been noted. However, 
the side effects of the Y chromosome 
microdeletions on the ICSI outcomes have not 
yet been extensively studied (52). In addition, 
a study demonstrated that ICSI in 
oligospermic men with a microdeletion in the 
Y chromosome AZFc subregion resulted in 
lower quality fertilization and poorer embryo 
which the couples should be informed about 
(35). Therefore, it is necessary to study the Yq 
microdeletions to gain knowledge about such 
difficulties and estimate ART success rate.  

The existence of sperm is a prerequisite for 
couples undergoing ICSI. Some studies have 
shown that mature sperm cells can be 
detected in men with a microdeletion in the 
AZFb and the AZFc and therefore such men 
can achieve fertility (7, 12). Moreover, the 
AZFc microdeletion can be associated with 
the declined production of sperm over time 
(12, 53).  

Therefore, freezing seminal plasma in early 
adulthood can be recommended for men with 
the AFZc microdeletion (12). Studying the 
microdeletions can be helpful in this regard. 
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Generally, identifying and diagnosing 
microdeletions can help physicians to prevent 
patients from undergoing experimental and 
often costly treatments for infertility and also 
provides information that makes it possible to 
find sperm in azoospermic men's testes and 
freeze oligospermic men's sperm (7). More 
clearly, it is highly important to investigate 
these microdeletions to detect microdeletions 
in question before undergoing ICSI, contribute 
to treatments for infertility, conduct genetic 
experiments on azoospermic and 
oligospermic men, screen sperm before 
donating it to the sperm bank and population 
genetics, and enhance the speed of 
discovering and identifying the Y chromosome 
microdeletions in different countries and 
regions (54). 

In this study, 14 PCR reactions were 
summarized in two multiplex PCR and 
therefore time and costs were significantly 
saved. In addition, all four AZF regions were 
covered by selecting appropriate STSs. 
Besides that, the maximum accuracy of the 
multiplex PCR was ensured using SY14 as 
the internal control and SY11 that is located in 
the Yp and amplified in the female DNA 
samples (as the negative control). It is also 
worth mentioning that isolating buffy coat from 
the blood samples was extremely useful to 
obtain high quality and pure DNA samples.  

 
Conclusion 

 
Taken together, it can be argued that 

studied microdeletions in this study play a 
significant role in the etiology of idiopathic 
infertile men in Chaharmahal va Bakhtiari 
province. However, further studies with larger 
sample size and more diverse STSs should 
be conducted to definitely confirm this finding. 
In addition, multiplex PCR can be used to 
study the 13 STSs because of ease, short 
duration, and low cost. 

Given the significance of studying 
microdeletions in azoospermic, oligospermic 
and oligoasthenozoospermic infertile men, the 
high frequency of these microdeletions in the 
male population of Iran, and the growing 
population of infertile men, all azoospermic, 
oligospermic, and oligoasthenozoospermic 
infertile men and infertile couples who are 
seeking to undergo in vitro fertilization and 
ICSI are recommended to gain knowledge 
about these microdeletions. 

Acknowledgments 
 

We wish to thank Almahdi laboratory for 

providing the samples and Vice Chancellor for 

Research and Technology affairs of 

Shahrekord University of Medical Sciences for 

funding this study (Code number: 1929). 

 
Conflict of interest 

 
The authors declare that there is no conflict 

of interest. 

 
References 

 
1. Pryor JL, Kent-First M, Muallem A, Van Bergen AH, 

Nolten WE, Meisner L, et al. Microdeletions in the Y 
chromosome of infertile men. N Engl J Med 1997; 
336: 534-539. 

2. Zaimy MA, Kalantar SM, Sheikhha MH, Jahaninejad 
T, Pashaiefar H, Ghasemzadeh J, et al. The 
frequency of Yq microdeletion in azoospermic and 
oligospermic Iranian infertile men. Iran J Reprod Med 
2013; 11: 453-458. 

3. Agarwal A, Mulgund A, Hamada A, Chyatte MR. A 
unique view on male infertility around the globe. 
Reprod Biol Endocrinol 2015; 13: 37. 

4. Zhang YS, Dai RL, Wang RX, Zhang ZH, Fadlalla E, 
Liu RZ. Azoospermia factor microdeletions: 
occurrence in infertile men with azoospermia and 
severe oligozoospermia from China. Andrologia 
2014; 46: 535-540. 

5. Balkan M, Tekes S, Gedik A. Cytogenetic and Y 
chromosome microdeletion screening studies in 
infertile males with Oligozoospermia and 
Azoospermia in Southeast Turkey. J Assist Reprod 
Genet 2008; 25: 559-565. 

6. Khabour OF, Fararjeh AS, Alfaouri AA. Genetic 
screening for AZF Y chromosome microdeletions in 
Jordanian azoospermic infertile men. Int J Mol 
Epidemiol Genet 2014; 5: 47-50. 

7. Suganthi R, Vijesh VV, Vandana N, Fathima Ali 
Benazir J. Y choromosomal microdeletion screening 
in the workup of male infertility and its current status 
in india. Int J Fertil Steril 2014; 7: 253-266. 

8. Kim MJ, Choi HW, Park SY, Song IO, Seo JT, Lee 
HS. Molecular and cytogenetic studies of 101 infertile 
men with microdeletions of Y chromosome in 1,306 
infertile Korean men. J Assist Reprod Genet 2012; 
29: 539-546. 

9. Foresta C, Moro E, Ferlin A. Y chromosome 
microdeletions and alterations of spermatogenesis. 
Endocr Revi 2001; 22: 226-239. 

10. Ferlin A, Moro E, Rossi A, Dallapiccola B, Foresta C. 
The human Y chromosome’s azoospermia factor b 
(AZFb) region: sequence, structure, and deletion 
analysis in infertile men. J Med Genet 2003; 40: 18-
24. 

11. Suganya J, Kujur SB, Selvaraj K, Suruli MS, 
Haripriya G, Samuel CR. Y Chromosome 
Microdeletions and Partial AZFc Deletions in Infertile 
Men from South India. British J Med Med Res 2016; 

13: 1-10. 

 [
 D

O
I:

 1
0.

29
25

2/
ijr

m
.1

5.
11

.7
03

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
64

10
8.

20
17

.1
5.

11
.4

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
rm

.ir
 o

n 
20

26
-0

6-
13

 ]
 

                             8 / 10

file:///C:/Users/delnya.gh/Downloads/95-243-3.doc%23_ENREF_7
file:///C:/Users/delnya.gh/Downloads/95-243-3.doc%23_ENREF_54
http://dx.doi.org/10.29252/ijrm.15.11.703
https://dor.isc.ac/dor/20.1001.1.24764108.2017.15.11.4.2
https://ijrm.ir/article-1-902-fa.html


Y chromosome microdeletions and infertility 

International Journal of Reproductive BioMedicine Vol. 15. No. 11. pp: 703-712, November 2017                              711 

12. Liu XY, Wang RX, Fu Y, Luo LL, Guo W, Liu RZ. 
Outcomes of intracytoplasmic sperm injection in 
oligozoospermic men with Y chromosome AZFb or 
AZFc microdeletions. Andrologia 2017; 49: doi: 
10.1111/and.12602. 

13. Kent-First M, Muallem A, Shultz J, Pryor J, Roberts 
K, Nolten W, et al. Defining regions of the Y-
dentification of a fourth AZF region (AZFd) by Y-
chromosome microdeletion detection. Mol Reprod 
Dev 1999; 53: 27-41. 

14. Ceylan GG, Ceylan C, Elyas H. Genetic anomalies in 
patients with severe oligozoospermia and 
azoospermia in eastern Turkey: a prospective study. 
Genet Mol Res 2009; 8: 915-922. 

15. Gonçalves C, Cunha M, Rocha E, Fernandes S, 
Silva J, Ferraz L, et al. Y-chromosome 
microdeletions in nonobstructive azoospermia and 
severe oligozoospermia. Asian J Androl 2017; 19: 
338-345. 

16. Krausz C, Hoefsloot L, Simoni M, Tüttelmann F. 
EAA/EMQN best practice guidelines for molecular 
diagnosis of Y-chromosomal microdeletions: 
state‐of‐the‐art 2013. Andrology 2014; 2: 5-19. 

17. Mozdarani H, Ghoraeian P. Efficient combined FISH 
and PRINS technique for detection of DAZ 
microdeletion in human sperm. J Assist Reprod 
Genet 2012; 29: 979-984. 

18. Saito K, Miyado M, Kobori Y, Tanaka Y, Ishikawa H, 
Yoshida A, et al. Copy-number variations in Y-
chromosomal azoospermia factor regions identified 
by multiplex ligation-dependent probe amplification. J 
Hum Genet 2015; 60: 127-131. 

19. Olson M, Hood L, Cantor C, Botstein D. A common 
language for physical mapping of the human 
genome. Science 1989; 245: 1434-1435. 

20. Lange J, Skaletsky H, Bell GW, Page DC. MSY 
Breakpoint Mapper, a database of sequence-tagged 
sites useful in defining naturally occurring deletions 
in the human Y chromosome. Nucleic Acids Res 
2008; 36: 809-814. 

21. Simoni M, Bakker E, Krausz C. EAA/EMQN best 
practice guidelines for molecular diagnosis of Y-
chromosomal microdeletions. State of the art 2004. 
Int J Androl 2004; 27: 240-249. 

22. Krausz C, Hoefsloot L, Simoni M, Tüttelmann F. 
European Academy of Andrology; European 
Molecular Genetics Quality Network. EAA/EMQN 
best practice guidelines for molecular diagnosis of Y-
chromosomal microdeletions: state-of-the-art 2013. 
Andrology 2014; 2: 5-19. 

23. Li D, Zhang H, Wang R, Zhu H, Li L, Liu R. 
Chromosomal abnormalities in men with 
pregestational and gestational infertility in northeast 
China. J Assist Reprod Genet 2012; 29: 829-836. 

24. Mitra A, Dada R, Kumar R, Gupta NP, Kucheria K, 
Gupta SK. Screening for Y-chromosome 
microdeletions in infertile Indian males: utility of 
simplified multiplex PCR. Indian J Med Res 2008; 

127: 124-132. 
25. Chellat D, Rezgoune ML, McElreavey K, Kherouatou 

N, Benbouhadja S, Douadi H, et al. First study of 
microdeletions in the Y chromosome of Algerian 
infertile men with idiopathic oligo-or azoospermia. 
Urol Int 2013; 90: 455-459. 

26. Stahl PJ, Masson P, Mielnik A, Marean MB, Schlegel 
PN, Paduch DA. A decade of experience 
emphasizes that testing for Y microdeletions is 

essential in American men with azoospermia and 
severe oligozoospermia. Fertil steril 2010; 94: 1753-
1756. 

27. Pina-Neto JM, Carrara RC, Bisinella R, Mazzucatto 
LF, Martins MD, Sartoratto E, et al. Somatic 
cytogenetic and azoospermia factor gene 
microdeletion studies in infertile men. Braz J Med 
Biol Res 2006; 39: 555-561. 

28. Nakashima M, Koh E, Namiki M, Yoshida A. 
Multiplex sequence-tagged site PCR for efficient 
screening of microdeletions in Y chromosome in 
infertile males with azoospermia or severe 
oligozoospermia. Arch Androl 2002; 48: 351-358. 

29. Martinez C, Mar C, Azcarate M, Pascual                  
P, Aritzeta J, Lopez-Urrutia A. Sperm motility index: a 
quick screening parameter from sperm quality 
analyser-IIB to rule out oligo-and asthenozoospermia 
in male fertility study. Hum Reprod 2000; 15: 1727-
1733. 

30. Yousefi-Razin E, Nasiri MJ, Omrani MD. Frequency 
of Y chromosome microdeletions among Iranian 
infertile men with azoospermia and severe 
oligozoospermia: A Meta-analysis. J Reprod Infertil 
2016; 17: 208-212. 

31. Shahid M, Dhillon VS, Khalil HS, Sexana A, Husain 
SA. Associations of Y-chromosome subdeletion gr/gr 
with the prevalence of Y-chromosome haplogroups 
in infertile patients. Eur J Hum Genet 2011; 19: 23-

29. 
32. Saliminejad K, Sadeghi MR, Kamali K, Amirjannati N, 

Soltanghoraee H, Khorram Khorshid HR. 
Discrepancy in the frequency of Y chromosome 
microdeletions among Iranian infertile men with 
azoospermia and severe oligozoospermia. Genet 
Test Mol Biomarkers 2012; 16: 931-934. 

33. Etemadi K, Amiri I. [Y chromosome microdeletion 
study in idiopathic infertile men in hamadan fatemieh 
hospital with multiplex PCR method]. Sci J Hamadan 
Univ Med Sci 2013; 19: 48-56. (In Persian) 

34. Shaveisi-Zadeh F, Davarian K, Movafagh A, 
Mirfakhraie R, Rostami-Far Z, Alibakhshi R, et al. 
Cytogenetic abnormalities and Y chromosome 
microdeletions in azoospermic and oligospermic 
infertile males from west of Iran. J Paramed Sci 

2017; 8: 16-23. 
35. Asbagh FA, Sina A, Najmabadi H, Akbari MT, Pourm 

ATG. Prevalence of Y chromosome microdeletions in 
Iranian infertile men. Acta Med Iranica 2003; 41: 164-
170. 

36. Asadi F, Sadighi Gilani MA, Ghaheri A, Roodgar 
Saffari J, Zamanian M. The prevalence of Y 
chromosome microdeletions in Iranian infertile men 
with azoospermia and severe oligospermia. Cell J 

2017; 19: 27-33. 
37. Motovali-Bashi M, Rezaei Z, Dehghanian                  

F, Rezaei H. Multiplex PCR based screening for 
micro/partial deletions in the AZF region of Y-
chromosome in severe oligozoospermic and 
azoospermic infertile men in Iran. Iran J Reprod Med 
2015; 13: 563-570. 

38. Masoudi R, Mazaheri-Asadi L, Khorasani S. Partial 
and complete microdeletions of Y chromosome in 
infertile males from south of Iran. Mol Biol Res 
Commun 2016; 5: 247-255. 

39. Torfeh M, Sakhinia E, Hasani H, Ahmadi Aby, 
Nourizadeh D, Heshmat Y, et al. Molecular analysis 
and comparison of y chromosome microdeletions in 

 [
 D

O
I:

 1
0.

29
25

2/
ijr

m
.1

5.
11

.7
03

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
64

10
8.

20
17

.1
5.

11
.4

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
rm

.ir
 o

n 
20

26
-0

6-
13

 ]
 

                             9 / 10

https://www.ncbi.nlm.nih.gov/pubmed/?term=European+Academy+of+Andrology%3B+European+Molecular+Genetics+Quality+Network.+EAA%2FEMQN+best+practice+guidelines+for+molecular+diagnosis+of+Y-chromosomal+microdeletions%3A+state-of-the-art.+2013%3A5-19.
http://dx.doi.org/10.29252/ijrm.15.11.703
https://dor.isc.ac/dor/20.1001.1.24764108.2017.15.11.4.2
https://ijrm.ir/article-1-902-fa.html


Gholami et al 

712                              International Journal of Reproductive BioMedicine Vol. 15. No. 11. pp: 703-712, November 2017 

tabriz and kashan infertile men with azoospermia 
and severe oligospermia. Iran J Obstet Gyneocol 
Infertil 2012; 15: 23-30. 

40. Keshvari SM, Taghavi RR, Ashraf H. Evaluating y 
chromosome microdeletions in infertile men with 
severe oligozoospermia or azoospermia at Imam 
Reza Hospital in Mashad. J Reprod Infertil 2011; 4: 

259-267. 
41. Kalantar S, Dehghani M, Zaimy A, Soleimanian S. 

Screening of Y-chromosome microdeletion in Iranian 
infertile men. Int J Reprod Biomed 2011; 9 (Suppl.): 

61. 
42. Mirfakhraie R, Mirzajani F, Kalantar SM, Montazeri 

M, Salsabili N, Pourmand GR, et al. High prevalence 
of AZFb microdeletion in Iranian patients with 
idiopathic non-obstructive azoospermia. Indian J 
Med Res 2010; 132: 265-270. 

43. Khatami SR, Galehdari H, Rasekh A, Mombeini H, 
Konar E. Assessment of correlation between 
androgen receptor CAG repeat length and infertility 
in infertile men living in khuzestan, Iran. Int J Fertil 
Steril 2015; 9: 189-196. 

44. Sheikhha MH, Zaimy MA, Soleimanian S, Kalantar 
SM, Rasti A, Golzade M, et al. Multiplex PCR 
Screening of Y-chromosome microdeletions in 
azoospermic ICSI candidate men. Iran J Reprod Med 
2013; 11: 335338. 

45. Omrani MD, Samadzadae S, Bagheri M,               
Attar K. Y chromosome microdeletions in idiopathic 
infertile men from West Azarbaijan. Urol J 2009; 3: 
38-43. 

46. Akbarzadeh Khiavi M, Rahmani SA, Safary A, Nikzad 
H, Jalili A. Y chromosome microdeletion analysis in 
nonobstructive azoospermia patients from North 
West of Iran. Jokull J 2013; 63: 44-53 

47. Malekasgar AM, Mombaini H. Screening 
of'Y'chromosome microdeletions in Iranian infertile 
males. J Hum Reprod Sci 2008; 1: 2-9. 

48. Krausz C, Forti G, McElreavey K. The Y 
chromosome and male fertility and infertility. Int J 
Androl 2003; 26: 70-75. 

49. Zhu XB, Liu YL, Zhang W, Ping P, Cao XR, Liu Y, et 
al. Vertical transmission of the Yq AZFc 
microdeletion from father to son over two or three 
generations in infertile Han Chinese families. Asian J 
Androl 2010; 12: 240-246. 

50. Page DC, Silber S, Brown LG. Men with infertility 
caused by AZFc deletion can produce sons by 
intracytoplasmic sperm injection, but are likely to 
transmit the deletion and infertility. Hum Reprod 
1999; 14: 1722-1726. 

51. Kühnert B, Gromoll J, Kostova E, Tschanter P, 
Luetjens CM, Simoni M, et al. Case Report: Natural 
transmission of an AZFc Y-chromosomal 
microdeletion from father to his sons. Hum Reprod 

2004; 19: 886-888. 
52. Ferlin A, Arredi B, Speltra E, Cazzadore C, Selice R, 

Garolla A, et al. Molecular and clinical 
characterization of Y chromosome microdeletions in 
infertile men: a 10-year experience in Italy. J Clin 
Endocrinol Metab 2007; 92: 762-770. 

53. Fu L, Ding XP, Shen MJ, Li C, Nie SS, Quan Q. 
[Screening and clinical phenotype analysis of 
microdeletions of azoospermia factor region on Y 
chromosome in 1011 infertile men]. Zhonghua yi xue 
yi chuan xue za zhi 2012; 29: 184-187. (In Chinese) 

54. Zheng H-Y, Li Y, Shen FJ, Tong YQ. A novel 
universal multiplex PCR improves detection of AZFc 
Y-chromosome microdeletions. J Assist Reprod 
Genet 2014; 31: 613-620. 

 

 [
 D

O
I:

 1
0.

29
25

2/
ijr

m
.1

5.
11

.7
03

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
64

10
8.

20
17

.1
5.

11
.4

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
rm

.ir
 o

n 
20

26
-0

6-
13

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

http://dx.doi.org/10.29252/ijrm.15.11.703
https://dor.isc.ac/dor/20.1001.1.24764108.2017.15.11.4.2
https://ijrm.ir/article-1-902-fa.html
http://www.tcpdf.org

