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Abstract

Obijective: Structural chromosomal abnormalities such as translocation in males and y deletions in
the molecular missile cause infertility and related azoospermia. The aim of this study was to
perform the karyotype analysis of a 51-year-old male patient who was referred to Dicle University
Faculty of Medicine, Department of Medical Biology and Genetics for karyotype analysis due to
primary infertility.

Methods: Chromosome analysis was performed in peripheral blood culture by applying
conventional cytogenetic method and GTG banding technique.

Results: Chromosome analysis a rare abnormal karyotype with 46, X, der(Y)
(Yqter—pl1.3::2q2.1—qter), del(2pte2q 11.3:) chromosomal structure was observed. In this study
we report a case with balanced translocation between chromosomes 2 and Y.

Conclusion: The causes leading to male infertility may be later, and some of them are of genetic
origin. While chromosomal abnormalities are seen in 0.5% of the healthy population, this rate
increases to 5.8% in infertile men, so it is recommended to genetically investigate all individuals
with azoospermia in semen analysis.
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Introduction

The rate of numerical and structural chromosomal anomalies in men who have been diagnosed with
semen anomalies due to infertility, such as azoospermia and oligospermia, was approximately 20%.
The majority of chromosome anomalies associated with infertility include sex chromosomes 1.
Among the structural changes, the most common ones are translocations and are seen at 1/500
frequencies 2. The absence of pregnancy despite a regular and unprotected relationship for one year
is defined as infertility and occurs in 15% of couples 3. Genetic and non-genetic factors are
involved in the etiology of infertility. Half of the cases of infertility are caused by male reproductive
insufficiency . Genetic disorders play an important role in the etiology of azoospermic and severe
oligospermic patients. When compared to the normal population (0.5%), chromosome anomalies
(5.8%) are much higher in infertile men (5%) 4. The most common chromosome anomaly in the
presence of azoospermia severe male infertility is 47, XXY (10-20%), but 45, X monosomia and Y
chromosome structural anomalies are also seen 4. These stuation are significantly higher in
azoospermic men (10-15%) than oligospermic men (5-7%) 5. When the number of sperms drops,
the incidence of anomalies increases. Autosomal anomalies (3%) are the most common in the
oligospermic group, while sex chromosome anomalies (12.6%) are predominant in azoospermic

men 6.

Translocations; is one of the common chromosomal arrangements.Translocations have seen on
gonosomes are frequently seen in azoospermic, oligospermic patients. Translocations are divided
into two as balanced and unbalanced according to the decrease and increase in the rate of genetic
material. When there is loss or gain in the genetic material, translocation it is considered unbalanced.
However, if there is no gain or loss in the genetic material, the translocation is considered to be
balanced 7,8. Balanced translocations are the most common structural chromosomal anomalies in
humans, with an incidence of 1 in 1175 newborns 9. Balanced translocation carriers generally have
normal phenotype. However, unbalanced gametes may appear as a result of the pairing between
derivative chromosomes and their normal homologs. Genetic disorders associated with azoospermia
and severe oligospermia can cause infertility in the male by creating problems in the sperm
formation stage or in the sperm transport stage. Y-chromosome microdeletions capable of isolated
spermatogenesis defect, cystic fibrosis gene mutations causing congenital vas deferens agenesis,
sperm anomalies that disrupt testicular function, genetic factors that directly affect sperm functions
are known related to male infertility 10.
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Materials and Methods
Case

A 51-year-old male patient was referred to our Dicle University Medical Faculty Medical Biology
and Genetics Department for karyotype analysis due to primary infertility from the outer center.
The patient has a history of failure to have a child with microinjection therapy.. He was 176 tall and
weighed 88 kg. He had the appearance of light gynecomastia. Azospermia was observed as a result
of semen analysis of the patient.In ultrasonographic examination, both testicles are in normal size
and consistency. The right testicle volume was approximately 22 ml and the left testicle volume was
9 ml. In sperm analysis, no spermatozoa was observed. Blood analysis laboratory values; follicle-
stimulating hormone level (FSH) is 20.58 mIU / ml (normal range, 1.5-12.4 mlU / ml) and is high.
Plasma luteinizing hormone level (LH) is 7.18 mlU / ml (normal range, 1.7-8.6 mIU / ml) and
testosterone hormone level is 3.64 ng / ml (normal range, 2.18-9.05 ng / ml). Glucose level is 207
mg/dl (normal range,70-109 mg/dl).High insulin level was compatible with diabetes mellitus.
Growth hormone level was low. The consent of the patient was obtained for this study to be a case.

Cytogenetic analysis

Chromosome analysis was performed in peripheral blood culture by applying conventional
cytogenetic method and GTG banding technique. In the chromosome analysis, 50 metaphase plates
were examined and karyotypes of 30 metaphase plates were made and reported according to an
international system for human cytogenetic nomenclature (ISCN) 2005 (Shaffer & Tommerup,
2005).

In the cytogenetic examination of the case, it was observed that there was 46, X, der (Y) (Yqter —
pl1.3 :: 2q2.1 — qter), del (2) (2pter —2q11.3:) chromosome structure.

Polymerase chain reaction (PCR) method was applied to detect microdeletions in the Y
chromosome. No deletion was found in the patient whose AZFa, AZFb and AZFc gene regions

were examined.
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Figure 1. 46,X,der(Y)(Yqter—p11.3::2q2.1—qter), del (2) (2pter—.11.3:)
Discussion

The reasons leading to male infertility may be later, and some are of genetic origin. While
chromosome anomalies are observed in 0.5% of healthy population, this rate rises to 5.8% in
infertile men, so it is recommended to investigate all individuals with azoospermia in semen
analysis 11. Balanced translocation was the cause of infertility in our patient who had azoospermia

in semen analysis.

Infertility based on sperm factor can be treated with intracytoplasmic sperm injection (ICSI)
technique. However, before ICSI, every couple should be informed about the risk of genetic
damage, existing infertility and other changing phenotypic symptoms present to the child. A fetus
with unstable chromosomal abnormality resulting in miscarriage was detected in our patient who
was treated with ICSI. Balanced chromosal irregularity constitutes an important group among
prenatal cytogenetic diagnostic indications, since the risk of fetus with unbalanced chromosal

irregularity is 10-15% in parents with this irregularity 12. Sperm anoploidies are frequently seen in
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azoospermic patients. Therefore, the risk of transmission of karyotype anomaly is high in

pregnancies with ICSI 13. For this reason, amniocentesis or chorionic villus sampling should be

recommended for prenatal genetic diagnosis in the genetic counseling given to patients with a

numerical or structural chromosomal anomaly prior to ICSI treatment.
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