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Abstract

Comet assay Single cell electrophoresis assay (SCGE) is a very sensitive method
to determine DNA damage caused by exposure to mutagenic and carcinogenic and
environmental agents that effect couples infertility. The aim of project was to
evaluate DNA damage in males couples of females with recurrent spontaneous
abortions. Forty males couples of females with unexplained recurrent spontaneous
abortions and 25 healthy fertile males (control group) were evaluated for semen
quality by conventional semen parameters, and alkaline comet assay was applied for
the two groups. The results showed that patients male couples of females with RSA
had a significant higher DNA damage than in the control group. It was concluded
that patients male couples of females with RSA had high score of comet assay which
suffers from RSA.
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Introduction:

Recurrent spontaneous abortion (RSA) is defined as three or more consecutive losses of pregnancy
[1], and the etiology in about 60 % of cases is not known [2]. The main etiology that causes RSA may
include, chromosomal, anatomical, hormonal, immunological and other still unknown factors [3].
Male factor is also considered in the etiology of RSA. Sperm motility, viability and function could
lead to RSA [4].The increase in spontaneous abortion rate was observed in patients with DNA
fragmented sperm [5]. DNA damage in the male germ line is associated with fertilization failure,
impaired pre- and post- implantation development and poor pregnancy outcome. Reduction in the
sperm function in couples with idiopathic RSA may lead to formation of unsustainable embryo and
result in early pregnancy loss [4]. It has been shown that sperm with head abnormalities, defects of
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chromatin condensation and irregular nuclei with vacuoles are likely to be as possible male factors that
contribute to early pregnancy loss [6].

The relationship between sperm DNA damage and pregnancy loss is unclear [7]. However, it has
been revealed that sperm with damaged DNA can fertilize the oocyte at in vitro fertilization (IVF)
successfully [8] and has no effect on normal development of embryo [9]. The insignificant increase in
spontaneous abortion (RSA) rate was observed in patients with DNA fragmented sperm [5].
Therefore, the integrity of the sperm DNA is important for having healthy offspring.

In some cases it has been found that sperm DNA damage correlates with infertility, elevated risk of
early pregnancy loss, defective embryogenesis, major and minor congenital malformations, genetic
and epigenetic abnormality and prenatal morbidity [10,11]. The objective of this study to determine
the effect of DNA damage measured by alkaline comet assay on partner idiopathic RSA.

Materials and methods
Study design:

Patients were selected according to clinical and laboratory examination. Forty male couples of
females with RSA and 25 fertile men, at least having one child, were examined as the control group.
They were evaluated for semen quality by conventional semen parameters for patient’s male couples
of females with RSA and infertile men with normal semen profile.

Semen analysis:

According to [12,13].The semen analysis test is usually done manually.

Drops of semen were placed on a slide and examined under the microscope. Motility, or movement, of
100 sperm were observed and graded in categories, such as rapid progressive or immotile.

Sperm morphology was assessed by carefully examining sperm for abnormalities in the size and shape
of the head, tail, and neck regions. World Healthy Organization (WHO) [14] standards define normal
as a specimen with less than 30% abnormal forms. An alternative classification system measures the
dimensions of sperm parts. Normal specimens are allowed 14% or less abnormalities WHO [14].
Blood sample:

The study was carried out in the laboratories of Biotechnology Research Center, AL-Nahrain
University, Baghdad, from March till July 2015. Five mL of blood was collected by vein puncture
obtained from some Baghdad Hospitals and physicians private. Each collected blood sample was
dispensed into tubes with EDTA tubes for comet assay analysis.

Isolation and Counting of lymphocytes:

Lymphocytes were isolated from whole blood sample depending on the method described by
Boyum, [15], using Ficoll-isopaque separation fluid (lymphoprep; specific gravity = 1.077).

Counting the lymphocytes cells were performed before experiment according to Porakishvili et al.,
[16] by using trypan blue stain and counting by hemocytometer, then the viability was determined

according to the following equation:
Number of Living Cellsj 100

Viability (%) =
ty (%) (TotaINumber of Cells

The cells number was adjusted to 1X10° cell/mL.
Alkaline comet assay:
Alkaline comet assay will detect single and double-stranded DNA breaks, and the majority of a
basic sites as well as alkali labile DNA adducts (e.g. phosphoglycols, phosphotriesters).
1. Prepared lysis Solution and cooled at 4°C for at least 20 minutes before use.
2. Melted agarose low melted (LM) in a beaker of boiling water for 5 minutes, with the cap
loosened, and placed in 37°C water bath for at least 20 minutes to cool.
3. Cells were combined at 1 x 10°/mL with molten LM Agarose (at 37°C) at a ratio of 1:10 (v/v) and
immediately 50 ul pipetted onto comet slide.
Slides flat were placed at 4°C in the dark for 10 minutes.
Slides were immersed in 4°C lysis solution for 30-60 minutes.
Comet Slide were immersed in alkaline unwinding solution for 20 minutes at room temperature
or 1 hour at 4°C, in the dark.
7. Electrophoresis solution was added, slides were placed in electrophoresis slide tray (slide labeled
adjacent to black cathode) and covered with slide tray overlay. power supply was setted to 21
volts and voltage was applied for 30 minutes.
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8. Excess electrophoresis solution was drained gently immersed twice in dH,O for 5 minutes each,
then in 70% ethanol for 5 minutes.

9. Samples were dried at 37°C for 10-15 minutes.

10. 100 wl of diluted SYBR Green was placed onto each circle of dried agarose and stained 30
minutes (room temperature) in the dark.

11. Slide was gently tapped to removed excess SYBR solution and rinsed briefly in water. Slides
were dried completely at 37°C. Slides were viewed by fluorescence microscopy.

Comet assay scoring:

Fifty randomly selected cells were counted per sample to quantify the comet cell. Scored was
calculated from the ratio of (L/W) comet to determine the Comet Index (CI). Scored range from 1.2 to
2 considered low DNA damage (LD), from 2.1 to 3 medium DNA damage (MD), and up to 3 high
DNA damage (HD) [17, 18].

The way of quantification by using image analysis software comet score. The analysis software
will calculate different parameters for each comet. Three parameters were estimated to indicate DNA
migration; tail length (distance from the head center to the end of the tail), mean tail moment (product
of tail DNA/total DNA by the tail center of gravity) and tail DNA%=100X Tail DNA Intensity/Cell
DNA Intensity [19,20]. Figure-1A,B.

Fingré 1- Example of scoring and analysis for comet assay by comet score program. A: with high comet
B:normal cell

Statistical analysis:

All data were analyzed by using one-way analysis of variance (ANOVA- test) with significant
differences (P<0.05) and the data were presented as means + SD.
Results and Discussion:

The results of patients and control semen analysis are shown in Table-1. Highly score mean comet
(%) of lymphocyte in in male couples of females with RSA compared with control group, include: No
damage (ND), Low damage (LD), Medium damage (MD) and High damage (HD) are shown in
Figures-2 and 3.

Table 1- Semen analysis of patients and controls

Parameters RSA Control References range
(Range) (Range) (WHO,2010)
Gross examination
Volume (ml) 1.7-2.6 1.8-2.9 More than 1.5 ml
pH 7.4-7.7 7.5-7.6 7.2-7.6
Liquefaction (minute) 30-34 32-35 Complete in 30 min
Microscopic examination
Count (million/ml) 18-32 24-35 More than 15 million/ml
Total motility(%) 45-71 52-75 More than 50%
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Figure 2- Score mean comet (%) of lymphocyte in males couples of females with RSA and control groups

Figure 3- Three examples of scoring categories for comet assay (A: Normal; B: Low DNA Damage (LD); C:
Medium DNA Damage (MD); D: High DNA Damage (H)) in patients lymphocytes cells.

The results also showed significant increase (P<0.05) in comet assay percentage in male couples of
females with RSA compared with control group tail length (9.22+0.95 vs. 0.83+0.059%), tail DNA
(44.51+6.28 vs. 2.36+0.74%) and tail mean moment (3.26+0.48; 0.088+0.007%) Table -2.

Table 2- A mean + SD for comet assay percentage in patients and control groups

Grouns Mean +SD
b Tail length(px)pixels Tail DNA (%) Tail mean moment
Male °°“p'e‘°F’{ngfema'eS with 9.22+0.95 44.51+6.28 3.26+0.48
Control 0.83+0.059 2.36+0.74 0.088+0.007
P< 0.05 0.05 0.05

There are no significant differences in semen analysis in male couples of females with RSA and
healthy control group. Conventional semen analysis to detected sperm abnormalities are not reliable
indicator for semen quality [21].

The study showed that the male couples for females with recurrent spontaneous abortion have
highly frequency of DNA fragmentation more than normal males, this results agreement with many
previous studies [21- 23]. Male factor considered one of important etiology caused RSA [24], the
increase of frequency DNA fragmentation in males effect on embryogenesis and implantation through
effected on head abnormalities, defect on chromatin condensing and irregular nucleolus which lead to
RSA/early stage of pregnancy [1,2]. Comet assay is a very useful technique in assessing DNA damage
and is an important prerequisite in men opting for assisted reproduction technique (ART), in couples
experiencing recurrent ART failure and in cases of bad obstetric history. However for technical and
biological reasons, the comet assay underestimates the true frequency of DNA breaks. This may be
due to several possible causes: [23,25], masking, overlapping and entangling of migrating fragments,
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incomplete chromatin de-condensation may not allow all breaks to be revealed and due to loss of small
pieces of DNA from agarose during various steps involved in the comet assay there may be fragments
which are too small to be visualized.

Thus the DNA damage observed is less than the actual DNA damage providing an approximate
assessment for level of DNA damage. However, since significant effect of DNA damage is only
observed when DNA fragmentation index (DFI) is greater than 27 to 30 per cent, this technique proves
to be ideal in diagnostic workup of idiopathic infertile men and couples with bad obstetric history [26].

In conclusion normal structure of sperm chromatins not important only for fertilization ability but

had important role in implantation and embryogenesis. Comet assay useful technique to determined
DNA damage which may be cause recurrent abortion from male factor.
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