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ABSTRACT

Background: Varicocele has a common association with male hypofertility. The prevalence
of clinical varicocele is about 15% among adults and adolescents. varicocele patients are at
risk of infertility. Sperm deoxyribonucleic acid (DNA) fragmentation rate (SDFR) is
considered a major factor in decreased fertilization ability in males with varicocele.
Varicocele increases SDFR through heat stress, increased reactive oxygen species, and
reduction in the level of total antioxidants.
Obijectives: To study the rate of sperm DNA fragmentation in patients with different grades
of varicocele.
Patients and methods: A prospective, case-control study was conducted at Azadi Teaching
hospital in Duhok city / Irag from March 2020 to December 2021. The study included 34
infertile patients with varicocele of different grades and 30 infertile patients without
varicocele. Seminal fluid analysis was performed followed by sperm DNA analysis by
Alkaline Comet Assay. The obtained data were analyzed using a Prism-GraphPad to compare
the mean of parameters in patients and control subjects.
Results: Sixty-four infertile patients were included. The mean of sperm immobility and
abnormal morphology rates were statistically higher in infertile patients with varicocele
compared with those without varicocele (39.56£12.63 Vs 28.07+4.541) and (51.59+23.00 Vs
34.79+15.72) respectively, (P<0.0001).The fluorescence microscopic images of sperm DNA
of infertile patients with varicocele showed a clear migration to DNA tail (DNA damage)
compared with sperm DNA of those without varicocele (8.195 £ 0.3799 Vs. 4.794 + 0.2186)
respectively (P<0.0001).The degree of sperm DNA damage was directly related to the degree
of varicocele and was significant (P<0.0001).
Conclusion: Sperm DNA damage rate was higher in infertile male patients with varicocele in
comparison to those without varicocele and directly related to the grade of varicocele.
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I nfertility is regarded as a global public associations with infertility in males.

health issue as it affects around 15%
of young age-group!. Up to 50% of
infertile couples are related to male factor?.
Unexplained infertility is commonly
observed in males and is characterized by
normal spermiograms and no identifiable
cause®. Varicocele is one of the

Reports about testicular varicocele go back
to the Greek age?. The effect of testis
varicocele was first noticed at the
beginning of the 20" century after
improvement in the sperm quality
following varicocelectomy®. Varicocele is
categorized clinically asgrade 1: the
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venous plexus of the spermatic cord is
only palpable during the Valsalva
maneuver, grade 2: the veins are palpable
at the upright position, and grade 3: the
veins are visible. Sub-clinical varicocele is
diagnosed by ultrasound or angiography
only®®.

Fertile sperms should have stable DNA
which is a crucial factor for successful
fertilization and embryo development and
growth in natural and assisted reproductive
techniques. The integrity of our DNA is
continuously challenged by many known
and unknown endogenous and exogenous
factors (some are preventable or
correctable while others are not)’.

The DNA damage types include 1-single-
strand breaks (SSBs), 2-double-strand
breaks DSBs 3- nitrogen base mismatch,3-
loss of DNA base (abasic site), 4-(DNA)
base modification, and 5- cross-link and
pyrimidine dimer®,

The type and degree of DNA damage or
fragmentation depend on cell type and cell
cycle stage. The cell has several ways to
repair the already damaged (DNA), and
inaccurate repair may have different
consequences. While our somatic cells
inevitably die by age or disease, the germ
cell lines can maintain sufficient DNA
integrity to pass on our genome to the next
generations.

Damage to the DNA is caused by many
endogenous and exogenous factors,
intratesticular through defective apoptosis
or epididymal through excessive reactive
oxygen species (ROS) production®?t,
Varicocele, high scrotal temperature,
drugs, xenobiotics, smoking, pollution, and
aging have been associated with increased
sperm DNA damage rates'??2,

Venous stasis due to varicocele in testis
leads to hypoxia, heat stress, and
accumulation of metabolic waste; all of
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these will lead to an increase in ROS
production in seminal fluid'*. In addition,
venous stasis prevents blood renewal
which in turn reduces the delivery of
antioxidants to the affected part of the
testis. An imbalance between antioxidants
and ROS production leads to oxidative
stress that can damage the sperm DNA?®.
Poor assisted reproductive outcomes such
as reduction in fertilization rate and high
rates of spontaneous miscarriage are
related to sperm DNA integrity. Most
studies depend on routine seminal fluid
analysis for the evaluation of varicocele-
related infertility'%1°,

Many different techniques are available to
measure the rate of sperm DNA damage
levels with different sensitivity and
specificity. These techniques include
sperm chromatin structure assay (SCSA),
sperm chromatin dispersion test (SCD),
terminal  deoxynucleotidyl transferase-
mediated deoxyuridine triphosphate nick-
end labeling (TUNEL) assay, and single-
cell gel electrophoresis (Alkaline comet
Assay) assay'’!®. The TUNEL assay and
the ACA are assessing DNA damage
directly and their accuracy for detection of
even minimum level of sperm DNA
damage is high, whereas other techniques
are prone to artifacts due to the effect of
acid solution?°.

Although the technique of ACA needs
more care for its standardization and
optimization for the measurement of sperm
DNA damage, it is characterized by its
high sensitivity and reliability for the
detection of even low levels of DNA
damage in sperms?L,

STUDY DESIGN & METHODS

This study included 64 participants.
Thirty-four infertile patients with different
severity of varicocele and 30 infertile
patients without varicocele as a control
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group. Classifications of varicocele grades
according to vein diameter were
categorized into three grades by color
Doppler ultrasound. Any patient with a
history of radiation, chemotherapy, or
local surgery was excluded from the study.
After filling out the questionnaire form,
spermiograms  were  performed and
analyzed according to World Health
Organisation (WHO) after three days of
abstinence. The sample was then labelled
and kept in the freeze (-20 c) for later
sperm DNA damage measurement by
Alkaline Comet Assay.

Statistical analysis

The data and participant information were
analyzed using Prism-GraphPad version 5.
P value <0.05 are statistically significant.
Continuous variables are expressed by
mean + standard deviation. Categorical
data were summarized as percentages.
RESULTS

From the total study group of 64 infertile
patients, the age of the patients ranges
between 20 and 45years, and the duration
of infertility was between 1 to 5 years,
BMI was between 18 to 30. Results of age,
BMI, and seminal fluid parameters
including sperm morphology, motility, and

others parameter were analyzed and shown
in Table 1. The mean of age between
patients with varicocele and those without
varicocele was not significant statistically;
(31.7120.7711 vs. 34.43+1.413) (p 0.2418)
respectively. No statistically significant
difference was found between the mean
BMI in patients with varicocele and those
without varicocele; (25.76+1.038 vs.
26.04+£1.212) (P 0.1369) respectively.
There was no difference statistically in the
family history of infertility between
patients with or without varicocele;
(3.147+0.239 vs. 3.759 +0.485) (P 0.2413)
respectively. The mean of low motility and
abnormal  morphology  rates  were
significantly higher in patients with
varicocele compared with those without
varicocele. The mean abnormal
morphology rate in patients with
varicocele was (39.56+12.63) while in
those without varicocele was
(28.07£4.541) (p 0.0001). Similarly, the
mean rate of immotile sperms in patients
with varicocele was significantly higher
than in those without varicocele;
(51.59+23.00 Vs. 34.79£15.72)
respectively (P 0.0001). Table-1

Table-1 Age, BMI, and seminal analysis parameters between infertile patients with and without

varicocele

With Varicocele

Without Varicocele

Parameter (n 34) (n 30) P value
Mean = SD Mean + SD
Age (years) 31.71+0.7711 34.43+1.413 0.2418
BMI 25.76+1.038 26.04+1.212 0.1369
History of infertility (years) 3.147+0.239 3.759+0.485 0.2413
Abnormal morphology (%) 39.56+12.63 28.07+4.541 <0.0001
Motility:Immotile (%) 51.59+23.00 34.79+15.72 0.0012

The fluorescence microscopic images of
sperm (DNA) of infertile patients with
varicocele showed a clear and more DNA

migration to the tail (DNA damage),
compared with sperm DNA quality of
those without varicocele (Figure-1).
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A

Figure-1 A fluorescence microscopic image of sperm DNA of the infertile patient with varicocele (A) and
without varicocele (B). Magnified picture of intact sperm DNA (C). Magnified picture of

damaged sperm DNA (D).

Further analysis of data using CASP Lab
software revealed that both groups of
infertile patients have SDF, however, the
damage rate in patients with varicocele

was significantly higher in varicocele
patients compared with those without
varicocele, 8.195 + 0.3799 Vs. 4.794 *
0.2186, respectively (P<0.0001) table-2.

Table-2 SDF level in infertile patients with and without varicocele.

Patients

With varicocele

Without Varicocele P value

SDFR (%) 8.195 + 0.3799

4.794 + 0.2186 < 0.0001

The statistical analysis showed a higher

rate of SDF in patients with varicocele

with  more  sperm  morphological
A

1004

(%)

abnormalities and low sperm motilities in
contrast with that in patients without
varicocele (Figure-2A & B).

B

Figure-2 Comparisons between morphological parameters of seminal fluid and the SDF rate in infertile
patients without varicocele (A) and with varicocele (B).
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The SDF rate with the grades of the
varicocele, data showed that patients with
grade-1 varicocele have the lowest level of
SDF rates compared with those with grade
2 and grade-3varicocele. The SDF rate in
grade-3patients was 1.3-fold higher than
those of grade-2and 2-fold than those of
grade-1 varicocele. Table 3.

Table-3 The rate of SDF with grades of
varicocele

Gradel Grade2 Grade3
varicocele varicocele varicocele
Sperm DNA 4703 + 7.956+ 10.46+
damage (%) 0.9211 0.8365 1.001

DISCUSSION

Varicocele is considered an andrological
disease with a high incidence (15%) in the
general population and is positively
associated with reduced male fertility
ratest?223, The effect of clinical
varicocele on the conventional semen
quality and male fertility potential is
controversial, and whether surgical
ablation (varicocelectomy) could improve
seminal fluid quality still needs further
evaluation and studies to explore. Sperm
genomic integrity is important for sperm
cell function both in vivo and in vitro
fertilization!2. Over the past decades, many
clinical studies were conducted to
demonstrate 1.6% higher SDF rates in
infertile patients than in fertile men (95%
Cl: 1.2-2.1: P< 0.001)%.

Despite the high rates of varicocele
among infertile cases, the mechanism
behind its negative impact on sperm
quality and sperm activities is still not very
clear'!. Based on the studies by World
Health  Organization  (WHO), the
relationship between varicocele occurrence
and testicular dysfunction is strong. It has
been shown that 25% of those with
varicocele have alteration in seminal fluid

parameters?®, Factors associated with
varicocele include heat stress, androgen
deprivation, exposure to toxic agents and
testicular hypoxia lead to an increase in
oxidative stress which in turn induces the
pathways that lead to increased SDF rates.
The seminal plasma normally contains
antioxidant agents that protect human
gametes from damaging attacks of ROS.
Studies have observed that there is a high
level of ROS and a reduced amount of
total antioxidant in the semen of patients
with  varicocele?®?’.  Experimentally,
exposing human sperms to exogenous
ROS has resulted in increased DNA
fragmentation after the exposurel3.
Although the rate of SDF rate was low in
our study, we have observed statistically
significant (P<0.0001) more sperm DNA
damage levels in infertile patients with
varicocele than in those  without
varicocele. A recent study done by Finelli
et al,(2021 using a TUNEL assay, have
found significant and more levels of SDF
in patients with varicocele compared to
those without varicocele (20.8% vs
10.1%), P<0.01, respectively?s,

Zini and Dohle (2011) in their meta-
analysis found that in five studies, the SDF
levels were similar in infertile patients
with or without having varicocele, while in
other four studies higher SDF levels were
found in infertile men with varicocele than
those without varicocele?®,

Another meta-analysis study by Zhang et
al, (2021) concluded that patients with
clinical varicocele have a higher SDF
index than healthy controls®.

Moreover, we have found a direct relation
between SDF level and the grades of the
varicocele.  Patients  with  grade-1
varicocele have the lowest level of SDF
level compared to those with grade-2 and
grade-3 varicocele. The differences in the
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means of DNA damage in the sperms of
patients with grade-1 and grade-2
compared with those of grade-2 and grade-
3 varicocele collectively was significant
(P<0.0001), a similar result is seen by
Jellad et al., (2020) concluded that sperm
DFI was directly and significantly related
with the severity of varicocele31.

Blumer et al, (2008) used classes of
damage to measure the level of genomic
damage by Comet Assay in sperm and
they found a higher level of SDF patients
with advanced grades (Grade 2 and Grade
3) of varicocele compared with that in
patients without varicocele; (6.1 = 4.5 Vs.
55 £ 4.6) respectively, P=0.55732. A
meta-analysis study performed by Wang et
al.,, (2012) showed that patients with
varicocele have significantly higher SDF
rates than the control group (P<0.00001)
and varicocelectomy improved sperm
DNA integrity (P<0.00001),

Another meta-analysis performed by
Roque et al., (2018) involved 1,153 men
with  clinical varicocele and SDF
measurements. Overall, there was a
significant decrease in the rates of SDF
after repair of their varicoceles (MD -
8.31%, 95% CI -10.27%, -6.36%; P
<0.0001)*.

Varicocele has a huge impact on sperm’s
physical activities and morphological
characteristics. Previous studies showed
high rates of sperm abnormalities among
those with varicocele®*®, Blumer et
al,(2012) showed no differences in the
total motile sperms in patients without
varicocele compared to those with
varicocele (140.6 + 160.1 Vs. 99.8 *
119.0; p 0.262, respectively)36. The data
of this study revealed more levels of sperm
abnormalities and decreased activities in
those with varicocele compared with those
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without varicocele, which corroborates the
findings of other recent studies® 3’

CONCLUSION

The results of this study showed that

infertile men with clinical varicocele have

a higher rate of SDF than those without

varicocele, and the rate of SDF is directly

related to the grade of varicocele.

Conflict of interest: No conflict of interest.

REFERENCES

1. Jensen CF, @stergren P, Dupree JM,
Ohl DA, Senksen J, Fode M
Varicocele and male infertility. Nat
Rev Urol. 2017;14(9):523-33.
https://www.nature.com/articles/nrurol
.2017.98

2. Alsaikhan B, Alrabeeah K, Delouya
G, Zini A. Epidemiology of
varicocele. Asian J  Androl.
2016;18(2):179.
https://www.ajandrology.com/article.a
sp?issn=1008682X;year=2016;volume
=18;issue=2;spage=179;epage=181;au
last=Alsaikhan

3. Clavijo RI, Carrasquillo R, Ramasamy
R. Varicoceles: prevalence and
pathogenesis in adult men. Fertil
Steril. 2017;108(3):364-9.
https://www.fertstert.org/article/S0015
-0282(17)30495-8/fulltext

4. Su JS, Farber NJ, Vij SC.
Pathophysiology ~ and  treatment
options of varicocele: An overview.
Andrologia. 2021;53(1):e13576.
10.1111/and.13576

5. Asafu-Adjei D, Judge C, Deibert CM,
Li G, Stember D, Stahl PJ. Systematic
review of the impact of varicocele
grade on response to surgical
management. J Urol. 2020;203(1):48-
56.https://doi.org/10.1097/JU.0000000
000000311



Duhok Medical Journal

Volume 16, Issue 2, 2022

10.

11.

Vivas-Acevedo G, Lozano R,
Camejo MI. Effect of varicocele grade
and age on seminal parameters. Urol
Int. 2010;85(2):194-9.
https://pubmed.ncbi.nlm.nih.gov/2042
4431/

Wang YJ, Zhang RQ, Lin YJ, Zhang
RG, Zhang WL. Relationship between
varicocele and sperm DNA damage
and the effect of varicocele repair: a
meta-analysis. Reprod Biomed online.
2012;25(3):307-

14 .https://www.rbmojournal.com/artic
1e/S1472-6483(12)00324-0/fulltext
Agarwal A, Majzoub A, Baskaran S,
Selvam MK, Cho CL, Henkel R,
Finelli R, Leisegang K, Sengupta P,
Barbarosie C, Parekh N. Sperm DNA
fragmentation: a new guideline for
clinicians. World JMen’s Health.
2020;38(4):412.https://wjmh.org/DOI
x.php?id=10.5534/wjmh.200128
Wright C, Milne S, Leeson H. Sperm
DNA damage caused by oxidative
stress: modifiable clinical, lifestyle
and nutritional factors in male
infertility. Reprod BiomedOnline.
2014,28(6):684-
703.https://pubmed.ncbi.nlm.nih.gov/
24745838/

Leach M, Aitken RJ, Sacks G. Sperm
DNA fragmentation abnormalities in
men from couples with a history of
recurrent miscarriage. Aust N Z J
Obstet  Gynecol. 2015;55(4):379-
83.https://obgyn.onlinelibrary.wiley.c
om/doi/abs/10.1111/aj0.12373

Hauser R, Paz G, Botchan A, Yogev
L, Yavetz H. Varicocele and male
infertility: part I1: varicocele: effect on
sperm functions. Hum ReprodUpdate.
2001;7(5):482-5.

12.

13.

14.

15.

16.

17.

https://academic.oup.com/humupd/arti
cle/7/5/482/651191

Amann RP. Can the fertility potential
of a seminal sample be predicted
accurately?J Androl. 1989;10(2):89-
98.
https://onlinelibrary.wiley.com/doi/10.
1002/j.1939-4640.1989.tb00066.x
Duru NK, Morshedi M, Oehninger S.
Effects of hydrogen peroxide on DNA
and plasma membrane integrity of
human spermatozoa. Fertil Steril.
2000;74(6):1200-7.
https://www.fertstert.org/article/S0015
-0282(00)01591-0/fulltext

Chen SS, Huang WJ, Chang LS, Wei
YH. Attenuation of oxidative stress
after varicocelectomy in subfertile
patients with varicocele. J Urol.
2008;179(2):639-42.
https://www.auajournals.org/doi/10.10
16/j.juro.2007.09.039

Dorostghoal M, Kazeminejad SR,
Shahbazian N, Pourmehdi M, Jabbari
A. Oxidative stress status and sperm
DNA fragmentation in fertile and
infertile men. Andrologia.
2017;49(10):e12762.
https://doi.org/10.1111/and.12762
Robinson L, Gallos ID, Conner SJ,
Rajkhowa M, Miller D, Lewis S,
Kirkman-Brown J, Coomarasamy A.
The effect of sperm  DNA
fragmentation on miscarriage rates: a
systematic review and meta-analysis.
Hum Reprod. 2012;27(10):2908-17.
https://academic.oup.com/humrep/arti
cle/27/10/2908/749072

Bungum M, Bungum L, Giwercman
A. Sperm chromatin structure assay
(SCSA): a tool in diagnosis and
treatment of infertility. Asian J

99



SPERM DNA DAMAGE RATE AMONG INFERTILE PATIENTS

18.

19.

20.

21.

22.

100

Androl. 2011;13(1):69.
https://www.ncbi.nlm.nih.gov/pmc/art
icles/PMC3739398/

Absalan F, Ghannadi A, Kazerooni M,
Parifar R, Jamalzadeh F, Amiri S.
Value of sperm chromatin dispersion
test in couples with unexplained
recurrent abortion. J Assist Reprod
Gen. 2012;29(1):11-4.
https://pubmed.ncbi.nlm.nih.gov/2200
9642/

Lee JM, Park JH, Kim BY, Kim IH.
Terminal deoxynucleotidyl
transferase-mediated deoxyuridine

triphosphate nick-end labeling
(TUNEL) assay to characterize
histopathologic changes following
thermal injury. Ann  Dermatol.

2018;30(1):41-6.
https://anndermatol.org/DOIX.php?id=
10.5021/ad.2018.30.1.41

Cissen M, Wely MV, Scholten I,
Mansell S, Bruin JP, Mol BW, Braat
D, Repping S, Hamer G. Measuring
sperm DNA fragmentation and
clinical outcomes of medically
assisted reproduction: a systematic
review and meta-analysis. PloS one.
2016;11(11):e0165125.
Ribas-Maynou J, Garcia-Peiro A,
Abad C, Amengual MJ, Navarro J,
Benet J. Alkaline and neutral Comet
assay profiles of sperm DNA damage
in clinical groups. Hum Reprod.
2012;27(3):652-
8.https://pubmed.ncbi.nlm.nih.gov/22
252081/

Belloli G, D'agostino S, Pesce C,
Fantuz E. Varicocele in childhood and
adolescence and other testicular
anomalies: an epidemiological study.
Pediatr Med Chir. 1993;15(2):159-

23.

24.

25.

26.

217.

28.

29.

62.https://pubmed.ncbi.nlm.nih.gov/8
100626/

Benoff S, Gilbert BR. Varicocele and
male infertility: part I. Hum Reprod
Update. 2001;7(1):47-
54.https://doi.org/10.1093/humupd/7.1
A7

Santi D, Spaggiari, G. Sperm DNA
fragmentation index as a promising
predictive tool for male infertility
diagnosis and treatment management
— meta-analyses. Reprod Biomed
Online. 2018;37(3):315 326.
https://www.sciencedirect.com/scienc
e/article/abs/pii/S1472648318303523
Vahidi S, Moein M, Nabi A, Narimani
N. Effects of  microsurgical
varicocelectomy on semen analysis
and sperm function tests in patients
with different grades of varicocele:
Role of sperm functional tests in the
evaluation of treatments outcome.
Andrologia. 2018; 50(8):e13069.
Smith R, Kaune H, Parodi D,
Madariaga M, Rios R, Morales I,
Castro A. Increased sperm DNA
damage in patients with varicocele:
relationship with seminal oxidative
stress. Hum Reprod. 2006;21(4):986-
93.

De Lamirande E, Jiang H, Zini A,
Kodama H, Gagnon C. Reactive
oxygen species and sperm physiology.
Rev Reprod. 1997;(2):48-54.

Finelli R, Pallotti F, Cargnelutti F,
Faja F, Carlini T, Rizzo F, Lenzi A,
Paoli D, Lombardo F. Sperm DNA
damage and cytokines in varicocele: A
case-control  study.
2021;53(5):e14023.
Zini A , Dohle G. Are varicoceles
associated with increased

Andrologia.



Duhok Medical Journal

Volume 16, Issue 2, 2022

30.

31.

32.

33.

34.

deoxyribonucleic acid fragmentation?.
Fertil  Steril, 2011;,96 (6):1283-7
https://doi.org/10.1016/j.fertnstert.201
1.10.016

Zhang Y, Zhang W, Wu X, Liu G,
Dai Y, Jiang H, Zhang X Effect of
varicocele on sperm DNA damage: A
systematic review and meta-analysis.
Andrologia 2021;17.
https://onlinelibrary.wiley.com/doi/ep
df/10.1111/and.14275

Jellad S, Hammami F, Khalbous A,
Messousi M, Khiari R, Ghozzi S,
Chibani M.

Sperm DNA status in infertile patients
with  clinical  varicocele.  Prog
Urol.2021;31(2):105-111. PMID:
32826197 DOI:
10.1016/j.purol.2020.07.241

Blumer CG, Fariello RM, Restelli AE,
Spaine DM, Bertolla RP, Cedenho
AP. Sperm nuclear DNA
fragmentation and  mitochondrial
activity in men with varicocele. Fert
Ster. 2008;90(5):1716-22.
https://www.fertstert.org/article/S0015
-0282(07)03477-2/fulltext

Wang YJ, Zhang RQ, Lin YJ, Zhang
RG, Zhang WL. Relationship between
varicocele and sperm DNA damage
and the effect of varicocele repair: a
meta-analysis.  Rerprod  Biomed

35.

36.

37.

38.

Online. 2012;25(3):307-14.
https://www.rbmojournal.com/article/
S1472-6483(12)00324-0/fulltext
Roque M, Bedoschi, G, Esteves SC.
Effect of Varicocele on Sperm DNA
Fragmentation: A Systemic Review
andMeta-Analysis. Fertil
Steril,2018;110(4)sup, E162
https://www.fertstert.org/article/S0015
-0282(18)31073-2/fulltext

Esfahani MH, Tavalaee M. Origin and
role of DNA damage in varicocele. Int
J  Fertil  Steril.  2012;6(3):141.
https://www.ijfs.ir/article_45137.html.
Blumer CG, Restelli AE, Giudice PT,
Soler TB, Fraietta R, Nichi M,
Bertolla RP, Cedenho AP. Effect of
varicocele on sperm function and
semen oxidative stress. BJU Int.
2012;109(2):259-65. https://bjui-
journals.onlinelibrary.wiley.com/doi/1
0.1111/j.1464-410X.2011.10240.x
Khelifa M, Elloumi H, Mnallah S,
Khrouf M, Zhioua F, Terras K,
Benkhalifa M, Mahmoud K.
Varicocele induces Oxidative Stress
and Sperm DNA Damages in Infertile
Patients. Fertil Steril.
2020;114(3):e395.
https://doi.org/10.1016/j.fertnstert.202
0.08.1159

101


https://doi.org/10.1016/j.fertnstert.2020.08.1159
https://doi.org/10.1016/j.fertnstert.2020.08.1159

SPERM DNA DAMAGE RATE AMONG INFERTILE PATIENTS

A3 g

<

g3 Gma 950 a9 95 98 8§ A0 i 3L o sl DINALESAS S5 1 53

Mﬁ-ub\-umj (%) LA}?U' LS i A& e g by SAlE ISy 5 ASE Ja S B zila U 3 Sy
G A o e A S B Aniiids a0 i Ads I o e B 2 15% S5 ateala SGulS
S ) AS Ay g (SO IS gy i S S

S Ol Sy 1Bl oS5 5 s 0 Al g 0 AR5 0 i8S S (55 Lis e i s (e DNA LS IS
P35S SIS iS5 Gy Lismdi Dy oble A4S Lud iu Soy S0 Sy i85 Sovia (i s 550 )38
525 s o 3o ¢l Uiy 50

Jalan o el 80 (iadn e S0 I el S ey LDNA) ) Uis e 0y gy Oy L 1S e JU

CS5pa LI Cladaitt afls gy HAiSGe ey S st Sl sy (Saul S4Bl 3SARIL S Sl
2021 1)l iy lada S5 20201 ol Lads 548 /331 sic /oS 3ol o35S 58 Lyl 3 LaLs sl

Ja S L s S0y w550 s ol 345 Catah 343 30 5 548 w55 S i€ 5 10 i 5343 34 (ol Sl
G5 oimlars OB (6 L SaB5 5l Lugs An s pladlaias adla Vo ) WU LS LS il 5 485 58y Sl i
Alkaline Comet Assay B » ¢S 4ila

o558 anleBd 3 S0 5l Ax 325 prism graph — pad\S e U Sahs 5 aila (5 R 5 4iile Cubalaiais o e
i S Sy CpliAds S gl by 1L La i WAl 131 S0 Chdiat 64 5 elai
56+ 39.56 <ud dau S i iy (5 Son S Gl Oy ol Al Cngsr olsSo a5
15.72134.79 sl Ay 23.0451.56 (eips Lol L3l hse Ly aa s 4.541428.7 Al s

P<0.0001

S8R Gessr e Sl S S0 bl Al Cinepie b DNA Lute 1 L oSy Sle i
CiAd Ll G GEMSSY ol DNA LS SO i e Vo) e Saigsjadd
SAsiul ) e i o WS KT O P= 00001 0.218614.794 el 4 0.3799+8.195 0 S ik

P<0.0001 52 o o L 5S b 550 8 Sy 8T 5508 (s 5ty

G e o 550 S 5 68 58 i€ g 30 i 2 Sl g0 55 il e piie oo DNA LTS S5 Dl taladdd oa
ot S0 R o laa e U8 O oIS A sl )5 o 550 a0 G Al (gl g 50 e )5

102



Duhok Medical Journal Volume 16, Issue 2, 2022

-

AadAl)
Tpadl) gy Cpmbaal) abal) oo s cpm A glall il gaall (g g gil) Gaaall Gill Jana

Ayl Apadl) M gn Ll A a1l 5SA) e alall Al Ll aal 4 dpadll o silaal) g 44110)
edally dpadll el Comimy AlaY) jhal g jre dpadll 50 (e 0l all s cpallll w715 Vs
Apadll (g Gubadll HSA1 die sl (8 Lt ) Dldle Lt 4 5iall Gl gl (555 Ganall Bl jiay
335y ol deal) (& Aysiall il pall (55l Gl BB e 35 A dpadd) s ddadsall Jal sal)

' ) A 5auSY) lilime (5 e Juli g Ale il GiansY) ¢ ) 5

(Sl 5 Jall) 4 siall il gonll Jalaa s A siall i) sonll g g 5ill Gmanll Gl A 53 o 38Mad) sl 50 1cdlnY)
Avadll o (e ddline s o (e g silan (Al (el A

¢ Aine A eatdaill 605 Aduay o gan daala b Agliiie A5 i Lpadie Al el rdad) g5k
oo Adlide Cla ) pa aial) (e () silay Ly 30 34 Al ) cilady 2021 J5Y) 053 N 2020 D1 e Gl
aall Aa b Aoty Lde Jpand) o3 Al clilall Judat o8 (g olall uidall (and Aol gy Ay 5iall S gl

Ablall Aall 5 aim el A Slalaall Jas i 45 Al (5 ) siiiall

JE YA Ay siall U gl 38 ja ade danigie S el (e () gilay Ly 3 (gl Ja ) e A3 )
agadd Gl Al Gl e 0 e dpadd)l N sa e (siay (Al aledl aye & Bsale JSE el adll e
(15.72 £ 34.79 d—\U-A 23.00 £ 51.59) 5 (4.541 £ 28.07 Jiae 12.63 + 39.56) cdpadll 0
Bl seall ol e sl iyl (555 pmand) Cilf s sinses (3l Lo Le (P<0.0001) il e
sl dd Jl Asaal g 5 s dpaddl I sn cubiadd) alall s jel & giall ST gall (55 8l Gmaall 3y ) lal)
Laddl 50 ageal Gad ol SN 4 iall il gl (553 Grmaall ae A5 (555l pmeall Cali) (5553
A siall il sall (5 55 (meadl aliAs adasi i, sl e (0.2186 £ 4.794 Jiés 0.3799 + 8.195)

.(P<0.0001) 4 sine <ilS 5 dpadll )53 An ja ) p3la Ll )

Onbad) il i je 8 led A8 jally Jal By Ay giall il sall (50l Gaeadl Cali ()6 reilaliiiuy)
Agaddl e da )25 pdile Adadi pe Lgin 2 s dpadd) 150 (e O silay ¥ ey A5l Al )5

103



