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ABSTRACT

Defined infertility as incapability of a married couple to have children for the
one-year of unprotected intercourse. Y chromosomal microdeletions are the
second greatest common genetic reason of men sterility. This research aims to
find the prevalence of AZF Y chromosome microdeletions in azoospermic and
severe oligospermia patients. Further, to evaluate the prevalence types of
AZF /c sub-region microdeletions in patients with AZF/c deletion in Iraq. A
total of 75 infertile Iraqi males and 25 control were included in this study. The
DNA samples were extracted, and they were analysed for AZF microdeletions
by utilizing eight sequence-tagged sites through a q/real-time PCR system.
After that, partial AZF/c deletion sub-region was investigated using four
specific primers. These markers were chosen according to the EAA/ EMGQ
recommendations. Out of 75 infertile patients, 46 patients (61.33%) revealed
AZF microdeletions in the Y chromosomal with at least one STS deletion for
one or more AZF regions. (32.6%) of patients with microdeletions observed in
three regions AZFabc. Out of 24 patients who have AZF/c microdeletions
(37.5%) were exhibited b2/b4 deletion (complete AZF/c deletions), (58.3%)
were showed gr/gr microdeletion (partial AZF/c deletions. and (4.1%) with
b2/b4 deletion continues the terminal heterochromatin region. The incidence
of classical AZF microdeletions in our study subjects is high. In our study
population, gr/gr partial AZF/c microdeletions were higher than b2/b4
complete AZF/c deletion. The mean levels of sex hormones in azoospermic
sterile patients with AZF microdeletion were higher than the mean of

azoospermic sterile men without deletion of AZF.

INTRODUCTION

The Y chromosome in human is important for sex
determination and male germ cell progress and
maintenancelll. The /azoospermia factor (AZF) area
located on the long arm of the Y chromosome Y/q and
show a main role in the genetics/of male sterility and is
dividing into three sections: AZF a, AZF b, and AZF c. These
sections contain genes that are involved in
spermatogenesis and the development of tests. Their
failure or loss is commonly associated with
spermatogenetic defects and male infertility. However,
Microdeletions at AZF are the most common structural
chromosomal defects and the leading induce of male
infertilityl?2].

The microdeletion of AZF a results in sertoli cell only
syndrome, and whole removal of AZFb[3! is associating
with spermatogenic arrest. Also, the microdeletion of AZF
¢ induces variable clinical and histologic phenotypes,
ranging from Sertoli Cell only syndrome to
oligospermial4. While Partial deletions of AZF c classify as
1.6Mb gr/gr, 1.8Mb b2/b3, 1.6Mb bl/b3, and 3.5Mb
b2 /b4 (complete AZF c deletions) were also known to
influence spermatogenesisl5l. Among these, gr/gr sub-
deletions with occurrence varying from 2.1% to 12.5% in
infertile people and zero to 10.2% infertile males are
frequently reportedl®l. The gr/gr deletion, the common
partial deletion of AZF/c, deletes about half of the b2/b4
area and can be described by different phenotypes
depending on the ethnic and geopolitical origin!7!.

AZF microdeletions are causing by mistakes in the
intrachromosomal  recombination  routel®l.  While
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intracytoplasmic sperm injection (ICSI) assists infertile
males with Y chromosome microdeletions to become
fathers, the risk of infertility that may be transmitting from
infertile fathers to their offspring should be a notel9!.
There are few data on the occurrence of testicular tumors
in males with Y q micro-deletions, especially males born to
fathers with deletion. The recent documents on the higher
occurrence of neurological problems in infertile males
with Y q deletions are reported!(10].

AZF microdeletions are too small to be noticed by
karyotyping. but, with the advance of molecular biology
technology, now AZF microdeletions can be recognized by
multiplex polymerase chain reaction (PCR) technique within
a short timel!ll. According to the European Academy of
Andrology /European Molecular Genetics guidelines, Six
sites were selected for preliminary screening of AZF absence,
including SY84/SY86 (AZFa), SY127/SY134 (AZFb), and
SY254/SY255 (AZF c for the identification of microdeletions
in the Y chromosome)[12l.

Our study has been undertaken for analyzing the
prevalence and types of microdeletions in the AZF region
of a Y chromosome in patients with azoospermia and
severe oligospermia from Al-Anbar Governorate west of
Iraq by using six sequence-tagged sites (STSs) as follow:
sY84 and sY86 for AZF a; sY127 and sY134 for AZF b;
sY254 and sY255 for AZF c¢ according to the
recommendations by European Academy of Andrology/
European Molecular Genetics Quality Network EAA/
EMQN. Also, to determine the types of partial AZF c sub-
region deletion. and to determine the association between
hormonal imbalance levels in the Luteinizing hormone,
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Follicle stimulating hormone, Prolactin hormone in
addition to testosterone, and the occurrence of Y
chromosome microdeletions.

Patients and methods

Study patients and ethics approval

This study has been approved by the Medical Ethics
Committee at the University of Anbar, College of Medicine,
according to the Scientific Research Ethics Committee,
Book No. 113 validated on 4/11/2019. We have studied 75
Iraqi  infertile  patients with  impairment of
spermatogenesis, 40 non-obstructive azoospermia/35
severe oligozoospermia men who have been seeking
consultation for infertility at the private infertility clinics.
The study included 25 Health controls with normal
spermatogenesis, and their fertility status was assumed by
the reports that they were fathers for a child or more.

Semen analysis

Semen analysis was done according to normal standard
criteria laid down by World Health Organization(!3l. The
identification of azoospermia depended on the lack of
sperm in at least two separate semen analyses and after
centrifugation. The chosen infertile males were
categorised as azoospermic or severe oligospermic
patients with less than five million/mL of sperm count.
Moreover, the volume of semen, the concentration of
sperms, the sperms morphology, and the movement type
of the sperms, whether it was progressive, sluggish or
immobile were evaluated.

Hormonal study
All participants have submitted for evaluation for
hormonal studies including LH, FSH and prolactin in
addition to testosterone hormone, in human serum on
TOSOH Automated Immunoassay System (TOSOH
Bioscience, Japan).

Molecular part

DNA extraction

Genomic DNA was extracted from 400-pL blood samples
with the SaMag-12Automated Nucleic Acids Extraction
System (Sacace biotechnologies/Italy), according to the
Al-Ougqaili, and Al-Qaysi protocols respectivelyl1415]. The
quantity of nucleic acid has been detected by using the
Quantus™ Fluorometer with QuantiFluor® dsDNA System
(promega/ USA) provides a fast, easy and sensitive
method for determining DNA concentration. DNA purity
was also  estimated by 0D260/0D280 UV
spectrophotometer (Unico/ USA).

Molecular
technique
This part was achieved using two reactions in RT-PCR
(Sacace biotechnologies, Italy). Reaction A consisted of
sY86, sY127, sY254, and ZFY/X STSs, and the other
reaction, B consisted of sY84, sY134, sY255, and SRY STSs.
Hydrolysis probes within a reaction were labelled using
channels of FAM, HEX, ROX, and CY5, and the STSs
information were listed in the table 1.

investigation using gReal-Time PCR

Table 1. The information about the study sequence tag site (STS)

locus STS Sequence (5'to 3') Size
Base pair
MIX A

ZFX/Y ZFX/Y-F 5'- ACC RCT GTA CTG ACT GTG ATT ACA C-3’ 495
ZFX/Y-R 5’- GCA CYT CTT TGG TAT CYG AGA AAG T-3'

AZF a sY86-F 5'- GTG ACA CAC AGA CTA TGC TTC-3' 318
sY86-R 5’ - ACA CAC AGA GGG ACA ACCCT - 3’

AZF b sY127-F 5'- GGC TCA CAA ACG AAA AGA AA-3’ 274
sY127-R 5'- CTG CAG GCA GTA ATA AGG GA-3'

AZF c sY254-F 5'- GGG TGT TAC CAG AAG GCA AA-3’ 380
sY254-R 5’ - GAA CCG TAT CTA CCA AAG CAG C-3’

MIX B

SRY sY14-F 5’ - GAA TAT TCC CGC TCT CCG GA-3' 472
sY14-R 5’ - GCT GGT GCT CCA TTC TTG AG-3’

AZF a sY84-F 5'- AGA AGG GTC CTG AAA GCA GGT-3' 326
sY84-R 5’ - GCC TAC TAC CTG GAG GCT TC-3'

AZF b sY134-F 5'- GTC TGC CTC ACC ATC AAC CG-3' 301
sY134-R 5'- ACC ACT GCC AAA ACT TTC AA-3'

AZF c sY255-F 5'- GTT ACA GGA TTC GGC GTG AT-3' 123
sY255-R 5'- CTC GTC ATG TGC AGC CAC-3’

The whole reaction amount was 35 ul; the amount of DNA
sample was seven pl. All obtained DNA samples were
examined in two tubes: one with PCR-mix-A, and the other
with PCR-mix-B. The mix-A and mix-B consisted of 24.5 ul
of diluent, 3.5 pl of mix-A or Band 0.3 pl of Taq Polymerase.
The cycling circumstances were 94 C° for 90 second,
followed by 45 cycles of 94 C’ for 15 seconds, 64C° for 40
seconds, and 72 C° for 40 seconds.
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The screening for AZF /c sub-region microdeletions by
Conventional PCR

All the patients who showed AZF c microdeletion by
classical RT-PCR technique were undergone additional
primers by Conventional PCR (ESCO, Canada) to
determine the type of partial AZF ¢ microdeletion.

Two primers (forward and reverse) were requested and
designed by Alpha DNA Company, Canada in a lyophilised
form which was dissolved with sterile D.W to provide the
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final concentration of each primer in 100 pmol /ul as
revealed in the table 2.

Table 2. The characters and preparation of finale concentrations of study PCR primers

Conc. Required Final Conc.
Primer name Sequences P moles sterile D.W P moles Size
(u)) /ul
sY14-F 5'-GAA TAT TCC CGC TCT CCG GA -3’ 66096 661 100 472
sY14-R 5'-GCT GGT GCT CCA TTC TTG AG -3’ 101680 1017 100 472
sY1291-F 5'-TAA AAG GCA GAA CTG CCA GG -3' | 59281 593 100 527
sY1291-R 5'-GGG AGA AAA GTT CTG CAA CG -3’ | 79888 799 100 527
sY1191-F 5'-CCA GAC GTT CTA CCCTTT CG -3’ 100955 1010 100 385
sY1191-R 5'-GAG/ CCG AGA TCCAGT TACCA -3’ | 67978 680 100 385
sY160-F 5'-TAC GGG TCT CGA ATG GAATA -3’ | 66895 669 100 236
sY160-R 5'-TCA TTG CAT TCCTTT CCATT -3' | 99001 990 100 236

The DNA was amplified by conventional PCR/Thermal
cycler (ESCO, Canada), and the reaction settings for the
markers were at first denaturation 95 C° for15 minutes for
(SY14 Internal control), 95 C° for 3 minutes for (SY160
Terminal AZF c) and 94 C° for 3 minutes for (SY1291,
SY1191) then, 35 cycles for (SY14, SY160) and 30 cycles
for (SY1291, SY1191) at denaturation 94 C’ for 30 sec for
all markers, annealing 57 C for 90 sec for (SY14), 56 C° for
30 sec for (SY160), and 60 C° for 30 seconds for (SY1291,
SY1191), then extension 72 C° for 60 seconds for (SY14),
72 C° for 45 sec for (SY160), and 72 C° for 30 seconds for
(SY1291, SY1191) with finall extension at 72C° for 10 min
for (SY14), 72 C° for 7 minutes for (SY160), and 72 C’ for 5
minutes for (SY1291, SY1191)(16]

Preparation of agarose gel with ethidium bromide
The PCR results were noticed by garose gel
electrophoresis. Then, the identification of the band-
special in ultraviolet light. Tris Boric Acid EDTA (TBE)
buffer (10X) were diluted ten times to be (1X) by added
100 ml of TBE buffer (10X) with 900 ml of distilled water,
(2 %) of agarose gel was prepared through dissolving 2gm
of agarose powder in (1X) 100 ml TBE buffer awaiting the
solution became apparent, the solution was cooled to
under 50 C° and added one pl of ethidium bromide staining
solution (red DNA dye). Mixed it well and poured into the
gel pouring chamber. The /comb was Placed in the
chamber and let it cool for about 30 minutes. The DNA
ladder 100 base pairs kit designed by BIONEER
company/Korea is perfect for the identification of the
dual-stranded DNA size from 100-2000bp, The ladder
consist of 13 double-stranded DNA segments with the size
of 100, 200, 300, 400, 500,600,700, 800, 900, 1000,
1200,1600 and 2000. After polymerisation the agarose gel
(at room temp about 30 minutes), they were removed the
tape and comb. The gel was sited inside the gel tank filled
with a (1X) TBE buffer. The gel must be wholly lined with
buffer.

Firstly, five ul of [00 bp DNA ladder placed inside the first
well. Ten pl of the amplified DNA products were placed to
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the designed wells of the gel pocket, The tray with gel/ was
laid with (1X) TBE inside the chamber, and ensured the gel
was enveloped entirely with TBE, The protection cover
was carefully placed on the chamber to ensure the two
plugs were protected and joined with power source. The
electrophoresis was then done for about 75 minutes with
the next conditions (5volt/cm, [00 watt, and 75 minutes),
Once the electrophoresis was finished, the gel was placed
on a UV/ transilluminator. Finally, a digital image was
made for the estimation and record of the results.
Statistical analyses:

The SPSS statistical system (Social Science Statistical
Package) version 22.0 Statistical significance was taken
with P-value < 0.05 and 0.001 to analyze all data. The
significant differences were identified by using the
goodness fit test in non-parametric statics, including test
of Chi-square. Each the study charts (bar chart, scatter
diagram or dot chart) were prepared through using
Microsoft Excel 2010.

Ethical considerations

There was obtained from all human adult participants’
patients who have been seeking consultation for infertility
at the private infertility clinics. This study has been
accepted by the Ethics Committee.

RESULTS

Age distribution of the study samples

The total of 100 clinical specimens were obtained through
the period of study (October 2019- March 2020) and
divided in two groups: 75 Sterile patients (including 40
Non-obstructive Azoospermia 33.3 #7.8, 35 Severe
Oligozoospermia 32.4 £8.4), and 25 normal male controls
32.1 £5.3. The age of all the study subject 32.7 +7.4, with
minimum 20, and maximum 52 years

The effect of smoking according to the study group
Distribution the effect of smoking according to the study
groups as in the table 3.
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Table 3. The effect of smoking according to the study group

Smoking
no yes Total

group Azoospermia Count 19 21 40
% in group 47.5% 52.5% 100.0%

Sever Count 14 21 35
oligospermia % in group 40.0 % 60.0 % 100.0 %

Control Count 20 5 25
% in group 80.0 % 20.0% 100.0%

Total Count 53 47 100
% in group 53.0% 47.0% 100.0%

The classification of the exposure to radiation or uranium according to the study group
Distribution of the exposure to radiation or uranium according to the study groups as in table 4.

Table 4. The classification of the exposure to radiation or uranium according to the study group

Exposure to radiation or
uranium
no yes Total
group Azoospermia Count 29 11 40
% in group 72.5% 27.5% 100.0%
Sever oligospermia Count 21 14 35
% in group 60.0 % 40.0 % 100.0 %
Control Count 25 0 25
% in group 100.0% 0.0% 100.0%
Total Count 75 25 100
% in group 75.0% 25.0% 100.0%
the y chromosome, (32.6%) of microdeletions noticed in
Molecular part of study AZFa)b,c, (23.9 %) of microdeletions appeared AZFab, (8.6

A total of 40 cases of azoospermia, 35 men with severe
oligospermia and 25 healthy control were screened for
AZF microdeletions. The subjects' mean age was 32.7 +7.4
years range of (20-52) years. While a history of family
infertility was reported by 29 men, lifestyle habits
including smoking and alcohol consumption were also
observed in 47 and 8 men respectively. The mean # SD of
extracted DNA concentrations was 78.61+£20.35 ng/l,
while the purity was 1.67 £0.09.

a) Quadruplex Real-Time PCR
Out of 75 infertile males, 46 patients (61.33) revealed with
at least one STS deletion for one or more AZF regions in
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%) of microdeletions appeared in AZFac, (4.3 %) of
microdeletions appeared in AZFbc, (152 %) of
microdeletions noticed in AZFa, (8.6 %) of microdeletions
noticed in AZFDb, (6.5 %) of microdeletions showed in AZFc.
The proportion of microdeletions appeared high in
azoospermic men (33.33%) while (28%) in severe
oligospermic men. One healthy control male revealed with
AZF microdeletion presented in one STS (SY86) only at
AZFa region (4%).

The results of the polymerase reaction were labelled with
FAM, HEX, ROX, and CY5 canals in the qRT-PCR system.
Figure 1.
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Figure 1. The amplification curve of AZF Y chromosome-DNA genome in quadruplex assay Fluorescent canals detected by
qReal-Time Polymerase Chain Reaction.

Conventional PCR

The screening of the types of partial micro-deletions in the
AZF csub-area by using conventional PCR. This part of the
study was involved 24 patients of both azoospermic and
severely oligospermic men who previously screened by
classical real-time PCR and revealed AZF c
microdeletions. In this part, we use additional primers
included sY160 at heterochromatin region for terminal
AZF cdeletion, sY1291at gr/gr AZF c sub-region, sY1191

566
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at b2/b3 AZFc sub-region and SRY14 as an internal
control. Out of these 24, nine patients (37.5%) with b2 /b4
deletion (complete AZFc deletions): 5 azoospermic/ 4
severe oligospermic, 14 patients (58.3%) were showed
gr/gr microdeletion (partial AZFc deletions): 4
azoospermic/ 10 severe oligospermic, and one severe
oligospermic patient only was with b2/b4 continues
terminal heterochromatin region deletion (4.1%).

After amplification of SY160, and SY1191 primers by a PCR
and electrophoresed by 2 % agarose gel, the bands of
amplified targets within AZF/c sub-region were offered in
figures 2, and 3 respectively.
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Figure 2. The agarose gel electrophoresis (2 %) with the ethidium bromide stain reveals the amplified bands the Terminal
AZFc region sY160 marker with 236 bp of the Y chromosome in azoospermia and severe oligospermia cases. (L2-L12): cases
with no deletion. (L13) severe oligospermic patient (case no 36) with sY160 deletions, (L14-L18): cases with no deletion,
DNA ladder with (2000-100bp) on the left (L1) and right (L19) were used as DNA molecular weight marker.

L1 12 13 14 15 L6 L7 L8 LY L10L1 L12 L13 Li14 L15 L16 L17 L18 L19 L20

2000 bp
2000 bp

600 bp 600 bp
500 bp
500 bp
400 bp
400 bp
300 bp 3‘(’)‘(’) ‘;P
200 bp P

100bp 100 bp

385bp

Fig 3. The agarose gel electrophoresis (2 %) with ethidium bromide stain reveals the amplified bands of the microdeletions
in AZFc region marker sY1191 with 385 bp of the Y chromosome in azoospermia and severe oligospermia cases. (L2, L3):
cases with no deletions. (L4, L5, L6): cases with sY1191 deletions. (L7, L8, L9): cases with no deletions. (L 10): a case with
sY1191 deletion. (L11, L12): cases with no deletions. (L13): a case with sY1191 deletion. (L14, L15, L16, L17, L18): cases

with no deletions. (L19): a case with deletion. DNA [adder with (2000-100bp) on the left (L1) and right (L20) was used as a

molecular weight DNA marker.

Out of 75 infertile males, the results showed there are 46 oligospermic patients (60%) with AZF microdeletions. The
have Y chromosome microdeletion and 29 have not mean *SD levels of hormonal imbalance for infertile male
microdeletion. Out of 40 azoospermic infertile male with/without AZF microdeletion are represented in table
(62.5%) with AZF microdeletions, while out of 35 severe 5.

567 Systematic Reviews in Pharmacy Vol 11, Issue 8, Aug-Sep 2020



Al-Ouqaili et al. /Molecular Analysis for Azoospermia Factor Microdeletions in the Y Chromosome for Azoospermic and
Severe Oligospermic Infertile Iraqgi Patients

Table 5. The compression of sex hormones level in P value between infertile males (azoospermia, severe oligospermia) with
and/or without microdeletion

Azoospermia with AZF Azoospermia without AZF P value
Hormone microdeletion microdeletion
LH
11.98 £8.16 8.37 4.15 0.024
FSH
23.53 +18.20 18.41 +12.67 0.160
Prolactin
13.22 +8.19 13.27 +6.23 0.977
Testosterone
255.30 £113.42 266.70 £143.69 0.755
Hormone Sever oligospermia with Sever oligospermia without P value
microdeletion microdeletion
LH
6.08 +2.74 6.02 £3.09 0.972
FSH
10.5 +7.41 9.51 +3.64 0.887
Prolactin
10.91 +5.71 9.97 £3.33 0.643
Testosterone
256.41 £98.62 262.66 £105.01 0.871
DISCUTION result from homologous intra-chromosomal

The microdeletion of the Y chromosome in loci of
azoospermia factor (AZF) is a prevalent genetic source of
infertility in men. The microdeletions of the Y
chromosome are often detected worldwide in a different
proportion of infertile malesl'7l. The current study
evaluated AZF microdeletions in the Y chromosome for the
prevalence and determined the type of AZF microdeletions
among infertile Iraqi men. We also evaluate the types of
AZFc sub-region microdeletions prevalence. In the
screening of infertile men with AZF microdeletions, we
applied eight STS as recommended by EAA and EMQNI2].
In our study, 75 azoospermic/ severe oligospermic
infertile men, the occurrence of the microdeletions of the
Y chromosome was 61.33 % (46/75). In general, The
findings of the study agree with some previously
circulated studies as Malekasgar and Mombaini, who
documented a frequency of 52% in 50 patients(8l. Also,
Khalaf et al,, who informed a incidence of (64%) in 100
patients(19], and Hanoon et al. recorded a frequency of 65%
in 40 patients(20]. while, the occurrence of microdeletions
found in this study dissimilarity with some previously
circulated studies as, Khabour, et al. which tell a frequency
of 8.3 % in 34 patients(2!], Also EINahass, and co-workers
announced that a frequency of 12 % in 50 patients[22], and
Al-Mahdawi, et al. who documented a frequency of 13.75
% in 80 patients[?3l. The diversity of the results may be
because of various STS marker numbers used in
microdeletions diagnosis, a difference in the targeted
criteria used for conscripted sterile patients, size of the
study sample, environmental influences, and the reality
that the studies were carried out on diverse ethnic
populations (researchers).

The microdeletions at the AZF are caused by mistakes in
the intra-chromosomal recombination route, either pre-
fertilise or post-fertilisel8l. AZF microdeletions are created
or occur as de novo events via the paternal germline. Many
studies have reported that higher than 80 % of AZF's
microdeletions arise from de-novol?4l. Deletions of AZF a
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recombination of two human endogenous retroviral
sequences HERV15yql and HERV15yq2 found in the
proximal Yq11 area, While complete deletions of AZF b are
due to homologous recombination of Palindrome P5 and
the proximal arm of Palindrome PI in the Y q arm, and
deletions of AZF c are said to arise from the homologous
recombination of the sub-amplicons b2 and b4 in P3 and
P1 palindromes[2°l. The molecular investigation of AZF loci
allows the recognition of many genes that have a major
role in spermatogenesis, hence describing the infertility of
men carrying microdeletions of these sequences. The main
gene of the AZF a region is (DBY), which has an expression
in the testis and is participates in the progress of pre-
meiotic germ cells telling its role in infertilityl[2¢l. The
USPIY gene also assists in sperm formation[27l. Generally,
removals of the AZF a section that both genes deletion
yielded in sertoli cell. only syndrome (SCOS), a state
characterised by the occurrence of full sertoli cells in the
tests but by the absence of spermatozoa and
azoospermial28l. Thus, the diagnosis of total deletion of the
AZF a area means a near impossibility for intracytoplasmic
sperm injection (ICSI) to obtain testicular sperm or the
chance of TESE zerol'2l. The genes in the locus of AZF b
promote sperm development, and differentiation is
considered essential to successful sperm development
through meiosis into spermatogenesis. Patients with AZF
b removals get a testicular phenotype of maturing arrest,
often to the spermatocyte phase, with the lack of post-
meiotic germ cells in most tubules[2l. The probability of
discovery sperm cells in males with whole AZF b deletion
is pointedly lower, or the chance of TESE zerol30]. While the
candidate genes within the AZF c region include Four DAZ
copies (Deleted in azoospermia), three BPY2 copies (Basic
Protein on Y chromosome 2). Also, two copies of Y chromo
domain, Y-linked CDY (CDYla and CDY1b)B31ll. DAZ is
encoding an RNA- binding  protein essential for
spermatogenesisi3l. AZF ¢ deletions may be less
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pathogenic, so the chance of TESE in the case of complete
AZF c deletion is 50%!121.

In our study, the diverse types of AZF microdeletions
among infertile Iraqi men were (32.6%) of microdeletions
noticed in AZFa,b,c, (23.9 %) of microdeletions appeared
AZFab, (8.6 %) of microdeletions appeared in AZFac, (4.3
%) of microdeletions appeared in AZFbc, (15.2 %) of
microdeletions noticed in AZF a, (86 %) of
microdeletions noticed in AZF b, (6.5 %) of
microdeletions showed in AZF c. Regarding the diversity
of microdeletions, our study results agree with what Zhang
et al. telli32], The diverse kinds of AZF micro-deletions in
patients reveal various severity of infertility. The
deletions of AZF a and AZF b in the Y chromosome is
reported to have an exceptionally poor sperm recovery
prognosis, whereas most infertile males with AZF c
deletion contain sperm in the semen or tests obtainable for
use in IVF/ ICSIE0],

In our study, 24 patients with nine azoospermia/15 severe
oligospermia, with AZFc microdeletions were screened by
four additional primers to determine the types of AZFc
sub-region microdeletions. The results were 14 with gr/gr
AZFc sub-region partial microdeletion (58.3%), 4 in
azoospermia, 10 in severe oligospermia and 9 with b2 /b4
AZFc sub-region complete deletion(37.5%), 5 in
azoospermia, 4 in severe oligospermia, while one patient
with b2/b4 continues terminal heterochromatin region
AZFc deletion. No microdeletion in the b2/b3 AZFc sub-
region was reported. The results of the study agree with
that observed by Choi et al. which told a rate of 54.2 % in
59 harm patients with gr/gr AZFc microdeletion[33]. The
association between gr/gr AZFc sub-deletions and
infertility varies according to ethnicity and geographic
regionlel.

In our study, The disorders of sex hormones for infertile
males, especially in azoospermia male with AZF
microdeletion in comparison with other groups. There is a
statistically significant difference in LH values between
azoospermia with AZF microdeletion and azoospermia
without AZF microdeletion (P=0.024). This result was
harmony with what noticed Kim, et al.[34. Also, The FSH
hormone revealed in this study, (23.58 +18.20) which is
elevated. This result was in agreement with those
observed by Bahmanimehr and associates who revealed
follicle stimulating hormone concentration was 28.45
+22.2 in the infertile azoospermia group with YCDI[35.

In our study, (25) infertile male (33.33%), (11)
azoospermia and (14) severe oligospermia were exposed
to the effect of weapons as a result of radiation in Al- Anbar
governorate. There is a significant correlation among the
exposure to radiation, uranium, pollutions, and the
infertility groups, P-value 0.002 or > 0.05. The physical
and psychological trauma that results from wars may be
an increased hazard of sterility in males. The presence of
reproductive organs pollutants from weapons, strenuous
times of war, and direct harm for the reproductive system
which may be impairs males fertility[36l.

CONCLUTION

The present study concluded the AZF microdeletions in
the Y- chromosome is the most significant genetic check
for male infertility problems in Iraq. The incidence of
classical AZF microdeletions in subjects is high; therefore,
the incorporation of the classical AZF microdeletion test
for male infertility in our population is useful. In our study
population, gr/gr partial AZF ¢ microdeletions were
higher than b2/b4 complete AZF c deletion. Also, the
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mean levels of sex hormones in azoospermic sterile
patients with AZF microdeletion were higher than the
mean levels in azoospermic infertile males without AZF
microdeletions. The quality and the amount of sperm in
patients with AZF ¢ microdeletion decrease with age. In
fact, early detection of Y chromosome microdeletions can
influence the successful of assisted reproductive
techniques.

ACKNOLDGMENTS

We are grateful to the Andrology doctors for sample
collection, and the Staff of the Dar Al-Shefaa Medical
Laboratory for their support with some experimental
protocols.

CONFLICTS OF INTEREST
The authors declare that there are no conflicts of interest.

FUNDING
None

AUTHORS' CONTRIBUTION
All authors listed have a substantial direct and intellectual
contribution to the work and approved it for publication.

DATA AVAILABILITY
All datasets generated or analyzed during this study are
included in the manuscript.

REFERANCES

1. Colaco S, Modi D. Consequences of Y chromosome
microdeletions beyond male infertility. ] Assist Reprod
Genet 2019;36:1329-37.
https://doi.org/10.1007 /s10815-019-01492-z.

2. XiQ, Zhang Z, Wang R, Li L, Li L, Zhu H, et al. Obstetric
and perinatal outcomes of intracytoplasmic sperm
injection for infertile men with y chromosome
microdeletions. Med (United States) 2019;98.
https://doi.org/10.1097/MD.0000000000017407.

3. Bichile DL, Kharkar AR, Menon P, Bankar M, Shroff GA.
Review article: “ Y chromosome: Structure and
Biological Functions .” Indian ] Basic Appl Med Res
2014:152-60.

4. Zhang Y, Dai R, Wang R, Zhang Z, Fadlalla E, Liu R.
Azoospermia factor microdeletions: occurrence in
infertile men with azoospermia and severe
oligozoospermia from C  hina. Andrologia
2014;46:535-40.

5. Suganya ], Kujur SB, Selvaraj K, Suruli MS, Haripriya G,
Samuel CR. Y Chromosome Microdeletions and Partial
AZFc Deletions in Infertile Men from South India. ] Adv
Med Med Res 2016:1-10.

6. Stouffs K, Lissens W, Tournaye H, Haentjens P. What
about gr/gr deletions and male infertility? Systematic
review and meta-analysis. Hum Reprod Update
2011;17:197-2009.

7. Stahl P], Mielnik A, Margreiter M, Marean MB, Schlegel
PN, Paduch DA. Diagnosis of the gr/gr Y chromosome
microdeletion does not help in the treatment of
infertile American men. ] Urol 2011;185:233-7.

8. Liu W-S. Mammalian sex chromosome structure, gene
content, and function in male fertility. Annu Rev Anim
Biosci 2019;7:103-24.

9. Kim M], Choi HW, Park SY, Song 10, Seo JT, Lee H-SS.
Molecular and cytogenetic studies of 101 infertile men
with microdeletions of Y chromosome in 1,306 infertile

Vol 11, Issue 8, Aug-Sep 2020



Al-Ouqaili et al. /Molecular Analysis for Azoospermia Factor Microdeletions in the Y Chromosome for Azoospermic and
Severe Oligospermic Infertile Iraqgi Patients

Korean men. ] Assist Reprod Genet 2012;29:539-46.
https://doi.org/10.1007/s10815-012-9748-4.

10.Krausz C, Escamilla AR, Chianese C. Genetics of male
infertility: from research to clinic. Reproduction
2015;150:R159-74. https://doi.org/10.1530 /REP-15-
0261.

11.Zhu XB, Gong YH, He ], Guo AL, Zhi EL, Yao JE, et al.
Multicentre study of Y chromosome microdeletions in
1,808 Chinese infertile males using multiplex and real-
time polymerase chain reaction. Andrologia
2017;49:e12662.
https://doi.org/10.1111/and.12662.

12.Krausz C, Hoefsloot L, Simoni M, Tiittelmann F.
EAA/EMQN best practice guidelines for molecular
diagnosis of Y-chromosomal microdeletions: State-of-
the-art 2013. Andrology 2014;2:5-19.
https://doi.org/10.1111/§.2047-2927.2013.00173 x.

13. Organization WH. WHO laboratory manual for the
examination and processing of human semen 2010.

14. Al-Ouqaili MTS, Majeed YH, Al-Ani SK. SEN virus
genotype H distribution in -thalassemic patients and
in healthy donors in Iraq: Molecular and physiological
study. PLoS Negl Trop Dis 2020;14:e0007880.

15.Al-Qaysi A-MK, Al-Ouqaili MTS, Al-Meani SAL.
Ciprofloxacin-and gentamicin-mediated inhibition of
Pseudomonas aeruginosa biofilms is enhanced when
combined the wvolatile oil from Eucalyptus
camaldulensis. Syst Rev Pharm 2020;11:98-105.

16.Sathyanarayana SH, Malini SSN. Impact of Y
chromosome AZFc subdeletion shows lower risk of
fertility impairment in Siddi tribal men, Western Ghats,
India. Basic Clin Androl 2015;25:1.

17.Atia T, Abbas M, Ahmed AF. Azoospermia factor
microdeletion in infertile men with idiopathic severe
oligozoospermia or non-obstructive azoospermia.
African ] Urol 2015;21:246-53.

18.Malekasgar A, Mombaini H. Screening of 'Y’
chromosome microdeletions in Iranian infertile males.
] Hum Reprod Sci 2008;1:2.
https://doi.org/10.4103/0974-1208.38973.

19.Khalaf SM, Shehab AF, AL-Asse AHAA. A Molecular
Study of Azoospermia & Sever Oligospermia in a
Sample of Infertile Males Al-Anbar Governorate. Eng
Technol ] 2012;30:2116-24.

20.Hanoon RA, Raziq AH, Nerwey FF. AZF micro-deletion
in azoospermia and severe oligospermia: Molecular &
histopathological study in Duhok Province. Sci ] Univ
Zakho 2017;5:239.
https://doi.org/10.25271/2017.5.3.354.

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

22.EINahass YH, El Ahwany A, Zaghloul AS, Fayez MS,
Mohasseb EM, ElRefaey FA, et al. Y-Chromosome
Microdeletions and their association with male factor
infertility in Egyptian Patients. Life Sci ] 2017;14:66-
72.

23.A. Al-Mahdawi M, Ali Al-Azzawi A, Kh. Kadhem H.
Investigation of Azoospermia Factor Microdeletions in
Infertile Men in Diyala Governorate. Iraqi ] Embryos
Infertil Res 2018;8:43-9.
https://doi.org/10.28969 /ijeir.v8.i2.r7.

24.DaiRL, Sun LK, Yang X, Li LL, Zhu HB, Liu RZ. Expansion
and de novo occurrence of Y chromosome
microdeletions occurring via natural vertical
transmission in northeastern China. | Int Med Res

570 Systematic Reviews in Pharmacy

2012;40:1182-91.

25.Yu X-W, Wei Z-T, Jiang Y-T, Zhang S-L. Y chromosome
azoospermia factor region microdeletions and
transmission characteristics in azoospermic and
severe oligozoospermic patients. Int ] Clin Exp Med
2015;8:14634.

26. Stus VP, Padalko LI, Polion MY. AZF-deletion-one of the
genetic causes of male infertility. Urology 2018;22.
27.Teka IA, Alfageih L. Detection of Y-chromosome
microdeletions in infertile Libyan men using multiplex

PCR in misurata 2018.

28. Nailwal M, Chauhan ]JB. Azoospermia factor a (AZFa)
sub-region of human Y-chromosome: A review. Meta
Gene 2017;13:124-8.
https://doi.org/10.1016/j.mgene.2017.06.001.

29.Soares AR, Costa P, Silva ], Sousa M, Barros A,
Fernandes S. AZFb microdeletions and
oligozoospermia—which mechanisms? Fertil Steril
2012;97:858-63.

30.Liu T, Song Y-X, Jiang Y-M. Early detection of Y
chromosome microdeletions in infertile men is helpful
to guide clinical reproductive treatments in southwest
of China. Medicine (Baltimore) 2019;98.

31. Colaco S, Modi D. Genetics of the human Y chromosome
and its association with male infertility. Reprod Biol
Endocrinol 2018;16:1-24.
https://doi.org/10.1186/s12958-018-0330-5.

32.Zhang Y-S, Dai R-L, Wang R-X, Zhang H-G, Chen S, Liu R-
Z. Analysis of Y chromosome microdeletion in 1738
infertile men from northeastern China. Urology
2013;82:584-8.

33.Choi ], Song S-H, Bak CW, Sung SR, Yoon TK, Lee DR, et
al. Impaired spermatogenesis and gr/gr deletions
related to Y chromosome haplogroups in Korean men.
PLoS One 2012;7.

34.Kim SY, Kim HJ, Lee BY, Park SY, Lee HS, Seo JT. Y
chromosome microdeletions in infertile men with non-
obstructive azoospermia and severe oligozoospermia.
] Reprod Infertil 2017;18:307.

35.Bahmanimehr A, Zeighami S, Jahromi BN, Anvar Z,
Parsanezhad ME, Davari M, et al. Detection of Y
chromosome microdeletions and hormonal profile
analysis of infertile men wundergoing assisted
reproductive technologies. Int ] Fertil Steril
2018;12:173.

36.Bolouki A, Zal F. Impact of War on Fertility and
Infertility. Arch Iran Med 2020;23:S16-22.

Vol 11, Issue 8, Aug-Sep 2020



