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Male infertility is correlated with sperm morphology and sperm DNA damage, which are completely different from that of fertile individuals. An
accurate sperm DNA damage analysis and ultrastructural examination of the ejaculate provide important support in the clinical evaluation. It is
supposed that in the near future, the fertilization rate, pregnancy rate, and miscarriages could be predicted using the combination of these types
of tests in assisted reproductive technologies (ARTS). For this purpose, we report a very rare case of an infertile man having short tail sperm. The
infertile man and his wife underwent in vitro fertilization (IVF) with intracytoplasmic sperm injection (ICSI). During this process, we examined
the ultrastructure of the ejaculated sperm with transmission electron microscopy (TEM) and calculated the sperm DNA damage with terminal
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) and COMET assays. Then, we evaluated the association between sperm DNA
damage and embryo quality. (J Turk Ger Gynecol Assoc 2015; 16: 54-7)
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Introduction

Sperm chromatin structure and sperm DNA integrity are impor-
tant parameters for successful fertilization, embryo develop-
ment, and heritage of the genome to the next generation.
Abnormal spermatozoa contain high levels of damaged DNA
and reactive oxygen species (ROS); also, they show alterations
in protamination, chromatin packaging, and depleted anti-
oxidant profile. The cumulative effect is demonstrated as poor
semen quality and poor reproductive outcome in infertile men
(1, 2). We report here a very rare case of an infertile man who
has short tail sperm. The infertile man and his wife underwent
in vitro fertilization (IVF) with intracytoplasmic sperm injection
(ICSI). During this process, we examined the ultrastructure of
the ejaculated sperm with transmission electron microscopy
(TEM) and calculated the sperm DNA damage with terminal
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL)
and COMET assays. Then, we evaluated the association
between sperm DNA damage and embryo quality.

Case Presentation

A 39-year-old Turkish male gold mine worker was referred to
Ege University Family Planning and Infertility Research and
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Treatment Center for evaluation of infertility associated with
severe asthenoteratozoospermia. The patient and his wife
had not achieved a pregnancy for 18 years of unprotected
coitus. He reported that he had been smoking 10 cigarettes a
day for the last 10 years and he did not drink alcohol. He has 2
sisters who have children. He does not have any brothers but
has 2 male cousins (his uncle’s son) who could not have any
children either. Our patient does not have any idea whether
the cousins received any treatment for in vitro fertilization.
The lymphocyte karyotype of the patient was 46; XY and Y
chromosome microdeletion was not detected. The lympho-
cyte karyotype of his wife was 46,XX. The wife’s clinical and
biological analysis did not reveal anything particular except
her age (40 years old). Microbiological investigations did not
show any urogenital infection.

The patient was involved in this study within the frame-
work of decision # 5 of the Ethics Committee of Cukurova
University Faculty of Medicine, dated June 12, 2007. He was
informed about the study and gave written permission for the
analysis related to the study.

A semen sample was collected by masturbation after 4 days
of sexual abstinence. The ejaculate was fully liquefied, and
the semen analysis was performed in our laboratory accord-
ing to standard World Health Organization (WHO) criteria.

% Phone: +90 232 390 36 67 e.mail: durmazaysen79@gmail.com

O] DOI'10.5152/jtgga.2014.0017

Address for Correspondence: Aysen Durmaz, Family Planning Infertility Research and Treatment Center, Ege University, izmir, Turkey.

©Copyright 2015 by the Turkish-German Gynecological Education and Research Foundation - Available online at www jtgga.org



J Turk Ger Gynecol Assoc 2015; 16: 54-7

Durmaz et al.
Sperm DNA damage in an infertile male 5 5

Figure 1. a-g. Transmission electron microscopy (TEM) micrograph of a longitudinal section of a sperm head showing a normal
acrosome and nucleus structure. A: Acrosome, N: Nucleus (a). Semi-thin section with stained Toluidine blue and examined by light
microscopy. Short tails were observed compared the long head (b). TEM micrographs of cross-sections of tails: the fibrous sheath was
disorganized and the axoneme and outer dense fibers were missed (black arrow) (c-e). Fibrous sheath was disorganized (asterisk) and
outer dense fibers are disorganized (white arrow) (f). TEM micrographs of cross-sections of tails at midpiece: microtubules were disor-
ganized (Mt), and the head and neck junction had irregular and incomplete cytoplasm (IS) (g) (Bars: a, c, d, e, f, g: 5000 nm, b:X100)
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Figure 2. TUNEL-positive sperm was detected as a brown precipi-
tate in the head of the sperm after TUNEL assay. Scale bar: 25 um

After semen analyses, the sample was divided into three groups
for ultrastructural sperm evaluation using the TEM, TUNEL, and
COMET assays.

After light microscopic evaluation, semen parameters revealed
an asthenoteratozoospermia profile (sperm count: 15x10%mL),
with 90% of spermatozoa being immotile and 10% of spermato-
zoa only just moving slightly; there was no progressive motility.
Morphology analysis revealed teratozoospermia, with all sper-
matozoa showing abnormal head morphology and 85% with
a short tail phenotype. Eosin staining revealed that 70% of the
sperm cells were alive.

After electron microscopic analysis, the sperm heads were
observed to have a normal acrosomal structure and cell nucleus.
The junction of the head and neck on the transverse section was

Figure 3. DNA damage in sperm as measured by the Comet assay.
Scale bar: 25 um

irregular, and the cytoplasmic microtubules were missing and
disorganized. Deficiencies in the structure of the cross-sections
were examined axoneme queues, and the mitochondrial fibrous
sheath was found to be irregular. Irregular structure of mitochon-
dria was observed in the midpiece of the tail (Figure 1).

After TUNEL analyses, the TUNEL-positive cells were detected
as brown precipitates in the heads of the sperm (Figure 2), and
the percentage of the TUNEL-positive sperm was 59.5%. The
mean level of DNA fragmentation is 13.1+7.3% in fertile indi-
viduals (Table 1) (3).

Results of the Comet assay showed an index of damaged
DNA (percentage tail DNA) and undamaged DNA (percentage
head DNA). In this case, the patient’s sperm DNA damage was
calculated as 59.15% and is shown in Figure 3. At present, clini-
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Figure 4. a-d. Diploid zygote (2PN) (a). Triploid zygote (3PN) (b). Day 2 embryo that was transferred (c). Day 2 embryo that was

transferred (d)

Table 1. Sperm DNA damage analysis with TUNEL and
COMET assays

COMET Assay TUNEL Assay
(Percentage tail DNA) (%)
Normospermic 7.21£7.51 13.10+£7.30
volunteers
Case with short tail 59.15 59.50
TUNEL: terminal deoxynucleotidyl transferase dUTP nick end labeling

cally useful thresholds have not been established for sperm DNA
damage analysis using the Comet assay. So, each laboratory has
established its own normal values. According to our previous
study, which was unpublished and consisted of 20 normosper-
mic fertile men, the mean percentage of damaged DNA in the
normospermic group was calculated as 7.21+7.51% (Table 1).

IVF

Due to the severe asthenoteratozoospermia and high DNA
damage, the couple underwent IVF with ICSI. Six oocytes were
picked from his wife on day 0, and all oocytes were mature (MII).
During the ICSI procedure, we preferred ejaculated spermatozoa
that moved slightly and had long tails. After 16-18 hours from
microinjection, fertilization check was performed, and 5 of them
had two pronuclei (2PN) (Figure 4a). The other one had three
pronuclei; so, it was evaluated as 3PN (Figure 4b). On the second
day after microinjection, cleavage was observed in all embryos,
although their grades were poor. The two embryos (Figure 4c, d)
were transferred on day 2, but pregnancy did not occur because
of low levels of BhCG after 15 days of transfer.

Discussion

The mammalian flagellum is composed of a number of cyto-
skeletal elements whose proper assembly is critical for sperm
motility. These elements are the axoneme, outer dense fibers,
and fibrous sheath, which are essential for flagellar develop-
ment and movement (4, 5). In this case, ultrastructural analysis
of the sperm showed that the fibrous sheath in the midpiece
and principal piece was irregular. Due to this defect, sperm
motility was decreased, and it was recorded around 10%.

Sperm DNA integrity and sperm morphology are essential param-
eters for successful fertilization and embryogenesis. According
to the electron microscopic evaluation, the sperm heads were
observed to have a normal acrosomal structure and cell nucleus.

But, the sperrn DNA damage was calculated as 59.5% and 59.15%
with the TUNEL and COMET assays, respectively. Because of
the normal structure of the sperm heads, DNA damage can
not prevent the pronuclei formation. However, it is clear that
severe asthenoteratozoospermia has a positive correlation with
increased sperm DNA damage, which is detected with the TUNEL
and COMET assays, which were correlated to each other, conse-
quently affecting embryo quality and pregnancy negatively. These
results are strengthening the previous findings that claimed that
DNA-damaged sperm can form pronuclei at fertilization (6) and
allow for normal embryo development (7). But, the risk of failure
to achieve a pregnancy increases when the sperm DNA fragmen-
tation exceeds the value of 52% by alkaline Comet assay (8).

A negative pregnancy result does not essentially depend on the
paternal genome. Oocytes also have to be considered. Human
oocytes have the capacity to repair paternal DNA abnormalities.
This capacity is largely based on its cytoplasmic and genomic
quality but also on age, ovarian environment, and fertility level.
However, this capability deteriorates with age. When this repair
tool is not adequate, embryonic genome activation may fail. At
this point, development of the embryo may end, and blastocyst
formation may not be achieved.

In our case, due to the highly damaged sperm DNA and advanced
age of the wife (40 years old), the capacity of the oocytes to
repair was not sufficient; thus, the pregnancy was deteriorated.
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