THE EFFECTS OF LIFESTYLE MODOFICATIONS ON
SPERM DNA FRAGMENTATION INDEX

ABSTRACT
Abstract

Background. Most of the men go through infertility due to DNA defects in sperm. DNA
defects in sperm can be measured by sperm DNA fragmentation test. Sperm DNA splitting
have been correlated with sperm viability and its major impact on male infertility. Many
studies have shown that men with disturbed lifestyle habits such as smoking ,alcoholic
consumption ,poor diet have very poor DNA quality compared to the men with proper habits
like good diet , exercise and a well maintained routine. There has been many tests to measure
the DNA breakage after conducting proper semen examination and infertility duration. This
can be treated with proper medications and regular exercise.
Objectives. 1.To predict the reason for male infertility by evaluating routine semen
parameters. 2.To study the effects of daily lifestyle habits associated with SDF in patients
who are not fertile. 3.To investigate the amount of sperm DNA splitting in men who are not
fertile. 4.To investigate the association between DFI and semen quality, between DFI and
IVF, between DFI and IUI. 5.To estimate the outcomes of sperm DNA fragmentation index
and allow the patients to seek post infertility treatments.
Methods. This non-invasive methodology includes recording of treatment history and the
indications of infertility. Proper counselling for the patients were done. A proforma were
filled along with their consent showing the accuracy of smoking, alcohol consumption, stress
levels and other mentioned factors and hence calculating the sperm breakage levels.

Key Words : Sperm DNA Splitting, Infertile Men, DNA Breakage, Sperm Chromatin
Dispersion Test, Alcohol Consumption, Smoking, Oxidative stress, % SDF, BMI,
Psychological stress.

1.INTRODUCTION

Infertility is unable to get pregnant until one year even after having carefully planned
unprotected sex. The reason behind this may be combination of factors that prevent
pregnancy in either male partner or the female partner (1). According to World Health
Organization, most of the infertile couples in the world is suffering from primary infertility,
which means the woman has never been able to conceive since sexual exposure without any
contraceptive. Apart from this, a woman can suffer secondary infertility anytime in her life
after the first pregnancy. Globally, millions of couples suffer from infertility issues in their
reproductive lives (2). In males, infertility factor has become quite common. In 30 to 50% of
couples with infertility problems, the reason for the infertility lies in men due to sperm
defects because of ageing, various other disorders or bad lifestyle habits(3).

In case of male infertility, the prior reason is sperm defects. Hence, during any ART ?
procedures, it is most important to first analyze the semen and select the healthy sperms for
the further processes like IVF or ICSI. For this, semen analysis is always recommended as
it will help a doctor to determine whether the man is infertile, having low sperm count, any
morphological dysfunction or the other reason behind the male infertility [28]. However, it



does not completely predict the outcomes after any particular treatment. Hence, in this area of
interest, various researches has been conducted so that it can be more easy to determine direct
measures of infertility. We know that ,the genetic composition of a new born is a
combination of an oocyte and sperm DNA quality and is the vital factor effecting on further
embryo development .Any type of damage in sperm DNA or oocyte DNA can interfere the
whole reproduction process resulting in further embryo or foetal development (4, 5) (4}5) .
Hence, the relation between damaged DNA and the increasing rate in male infertility has
given rise to the initiation of sSperm DNA fragmentation itndex or some other sperm DNA
integrity tests for evaluating male infertility (6, 7) {6}(A.

2. SPERM DNA FRAGMENTATION

Sperm DNA fragmentation is a term used to denote the integrity of the genetic material inside
sperm on the basis of its fragmentation index value. The percentage of cells with fragmented
DNA is represented by DNA fragmentation index. The men who are infertile has found to
have a higher amount of defective DNA compared to the ones who are fertile. Therefore ,
DNA fragmentation index is impelled as an important segment for prediction of fertility in
males.

There are numerous techniques used to measure sperm DNA splitting includes: 1.Terminal
deoxynucleotidyl transferase-mediated deoxyuridine triphosphate-nick end labeling (TUNEL
Assay). 2. Comet Assay. 3. Sperm chromatin structure assay (SCD test). 4. Sperm chromatin
structure assay (SCSA)

SCD test is a novel assay to detect the amount of DNA splitting in semen sample. The SCD
assay is a very simple, affordable and the most authentic technique to detect sperm DNA
fragmentation, hence delivering information regarding sperm quality and its reproductive
capacity..

In this study, we measured the effects of lifestyle modifications on sperm DNA
fragmentation. The parameters for study included: Age, BMI, Smoking habits, Alcohol
consumption, % SDF, Psychological stress (7).

3. CLINICAL OUTCOMES OF SDF ON PREGNANCY

This section will give review for the evaluation of couples striving with long time infertility
issues and counselling policy for patients with high SDF and its importance which includes:
Natural conception, intra uterine insemination (IUI), intracytoplasmic sperm injection (ICSI),
effects of assisted reproductive techniques (ART) (8).

3.1. Background/ Rationale

A Fhere-was-a study conducted by Basmah Al Omrani in June 2015- June 2016 regarding
association of sperm DNA disintegration in regards to everyday lifestyle pattern sss. They
grouped all the semen samples on basis of % SDF. It was observed that there is no variation
in the ICSI. Nevertheless, no patient achieved pregnancy in high SDFI. Overall, it was
concluded that 53.19% Saudi men has low DFI. It also showed that sperm concentration and



motility has negative correlation with DFI category. Also, BMI; +ve correlation (moderate
DFI), Smoking-; +ve correlation (low DFI), Age; +ve correlation (average to high DFI)

Overall conclusion of this study was that maximum percentage of Saudi men had high DFI
(9). In a research conducted by M. Sergerie et al to compare the results of TUNEL assay (l.e.
technique used for SDF) with semen samples from men with proven fertile factor (n=47) and
men with infertile factor (n=66) to get different threshold value. The computed threshold
value for TUNEL assay to differentiate among them was 20% i.e high for both positive value
92.8% and negative value 95.5%.(Specificity:89.4%;confidence interval (CI)
;95%;sensitivity:96.9%). This overall study demonstrated that SDF measured by TUNEL
assay is efficient marker of male infertility (10).

In July 2010, a study was conducted on clinical significance of sperm DNA damage in field
of infertility outcomes by Luke Simon, Deborah Lutton, Sheena E.M. Lewis. The motto of
this study was to discover the benefits of DNA disintegration to predict assisted reproductive
technique outcomes.

Many couples were taken into investigation ( IVF ? and ICSI) in which their DF ? was
calculated by Comet assay followed by gradient centrifugation and contrast with implantation
rate and other factors. Formamidopyridine DNA glycosylase as used to measure modified
bases (MBV) to translate them them into strands. The outcomes observed were as follows:
DNA breakage seems to be increased in processed semen sample, and the couples who had
higher DF had failed to achieve clinical pregnancy(CP) than that of couples with succesful
pregnancy. Also, the nucleic acid breakage seems to be markedly higher when modified
bases are added to existing strands. No correlations is observed between DNA disintegration
and fertilization rate, embryo cumulative scores and clinical pregnancy. The study concluded
that the nucleic acid breakage in sperm can predict and affect ART outcome for IVF.
Converting modified bases into further DNA strand breaks increased the test vulnerability
and shown negative correlations in between DF & CP for ICSI as well as IVF (11).

In November 2017, a study was conducted by R.M.Mostafa, Ashok Agrawal, M.M. Hassan
regarding the outcome of smoking on human semen quality, chromatin structure of sperm
and precipitation. This study id directed to evaluate the outcomes of smoking cigarettes on
semen variables and sperm DNA fragmentation. Total 95 men were included taken into

investigations who were distributed into-inte non-smokers (45) and smokers (50). All the
smokers has been splitteds into modest,adequate and heavy smokers. Semen analysis, SDF
tests and sperm viability tests results were compared between infertile non-smokers and
infertile smokers, a notable fall off has been observed in sperm density ,viability,% of regular
forms and motility. The results suggested indicates that semen parameters were-are highly
affected by smoking. (12).

4. OBJECTIVES

Several objectives to study the effects of lifestyle modifications on sperm DNA
fragmentation index were included. They were as follow: 1. To predict the reason for
male infertility by evaluating routine semen parameters. 2. To study the effects of daily

lifestyle habits associated with SDF. 3.To investigate the rate of sperm DNA disintegratation
index in sterile men. 4. To investigate the association between DFI and semen quality,



between DFI and IVF, between DFI and 1UI. 5. To estimate the outcomes of sperm DNA
disintegration index and allow the patients to seek post infertility treatments (1).

5. HYPOTHESIS

We hypothesized that the increased SDFI may be related to lifestyle habits such as alcohol
consumption, regular smoking , psychological stress, ageing, exposure to chemical
environment ,poor diet, etc . Thus, the above mentioned factors can be treated among
individuals resulting in reducing the SDF and male infertility rate.

6. METHODS
6.1. Study design, Observational Study and Methodology

This study was done in Wardha Test Tube Baby centre AVBRH (SAWANGI) WARDHA.
Apposite data on the demographics and treatment history as well as the indications was wiH
be recorded. Counselling of all participants for research work were wit-be done. Both verbal
along with written consent was wl-be taken from the participants. The routine protocol in
our set up for sperm chromatin dispersion testis as follows:

Patients suffering from male infertility and having sperm count more than 5 million/mL were
included included in a study and those having sperm count less than 5Smillion/mL were as the
SCD test needs minimum of 5-10 million/ml concentration of semen sample.

The samples were taken and kept for incubation at for 37°C for at least 20 minutes. The
samples will be diluted to per 10" ml to obtain suspensions. Then, those suspensions were with
be added to 1% agarose mixing well. We will perform a DNA directed denaturation to bring
about controlled ssDNA patterns from DNA breakouts. The slides were will then be treated
with HCI(0.8N) at room temperature for 7 minutes followed by placing it in a lysis solution
for at least 15 minutes at room temperature. This will remove the membrane with a nucleus
and a surrounding halo of scattered DNA loops and nuclear proteins. DNA halos were are
exceeding in membranes with non-fragmented nucleic acid. Then, were we-wiH cleanse the
slides under abundant distilled water for 5 minutes. We performed silver staining using
staining solution. To stop the staining, we will use 1% acetic acid solution. The slides were
then be washed and dried at room temperature. We interpreted the results by observing the
slides under a compound light microscope at 40X.

The SDFI was-s calculated by the following formula:

SDFI (%) = 100 x (no. Of sperms with fragmented DNA)/(count of sperm).

Sperm with large or medium halos will be contemplated to be healthy without any DNA
damage present. Sperm with extremely small or absent halos will be considered to have a
DNA damage present. Mortified sperm were analysed to be with sperm DNA disintegration.



Reference range of DFI :

Reference Value Sperm DNA quality -QUALIY
<15% DFI Very Good

>15 TO < 25% DFI Good

>25 TO <50% DFI Fair

>50% DFI Poor

6.2. Setting:

Location :WARDHA TEST TUBE BABY CENTRE, AVBRH,SAWANGI.

6.3. Relevant dates, including periods of recruitment: August 2020 — August 2022

6.4. Participants
6.4.1. Inclusion criteria INCLUSION-CRITERIA:

e Infertile male partner with poor semen quality.
e Patients addicted to alcohol, tobacco and smoking.
e Patient with IVF implantation failure.

6.4.2. Exclusion criteria

e Patient not giving consent for treatment.
e Patients having infections like HIV, HbsAG etc.

6.5. Sample size

50 infertile couple

N = x> *N *p(1-p)
C2(N-1)+8%p(1-p)
Population = N= 120 during 36 months

x*“Chi-square value for 1 degrees at some expected probability level. This is 3.84 at 5% level
of importance.

P=50% proportion

Q=100-p

=50

C= Confidence interval of the one choice(95% CI)

=0.05




N= 3.84*120*0.5*0.5
(0.05)2 *24+3.84*(0.5*0.5)

6.6. Expected Outcomes

50 men were included. SCD were conducted to check the sperm nucleic acid breakage.
Taking into consideration, all the factors or indications which shows the cause for DNA
breakage and causing infertility were wil-be recorded. The results were used to determine the
amount of damaged DNA in the men and whether it can be treated or not according the
examen.

7. DISCUSSION

A number of studies reflect on related issues (13-19). The aim of conducting sperm DNA
fragmentation test is to measure the DNA damage in men so that the cause of infertility can
be known. According to some studies, men who tends to have smoking and alcoholic
activities on regular basis have clearly damaged DNA resulting into infertility. Sometimes,
stress also plays a major role in both male and female factor sterility. Lifestyle habits have a
very great impact on one’s DNA. By performing sperm chromatin dispersion test , we can
clearly observe the damaged DNA as it is based on the concept that sperm with broken DNA
do not form the characteristic halo of scattered DNA loops which is observed in sperm with
non-fragmented DNA along with removal of nuclear proteins and acid denaturalize.

8. CONCLUSION

After this test, one should be able to treat the fragmentation by providing those patients with
some antioxidants, vitamins, etc. which can treat DNA breakage.(20-27)
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