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GENETIC ASSESSMENT IN INFERTILITY EVALUATION

Male factor in fertility

The fertilizing potential of sperm depends on the shape of spermatozoa, their motility, the DNA integrity and the capacity to activate the oocyte after fertilization.   It is well known that 35-50% of all infertility is caused by sperm abnormalities.

Many sperm disorders are due to chromosomal abnormalities either numerical or structural. Numerical chromosomal abnormalities refer to the situation where the sperm carries more or less than the normal number of 23 chromosomes (aneuploidy). Structural chromosomal abnormalities are present if the male carries a balanced chromosomal rearrangement in his karyotype. The carrier of a balanced structural chromosomal rearrangement produces a number of genetically unbalanced gametes (sperm) which if they fertilize an egg will result into a chromosomally abnormal embryo with excesses and/or losses of genetic material. Both numerical and structural chromosomal abnormalities may result in an unbalanced state in an embryo which leads to embryo death, miscarriage, or the live birth of an infant with substantial medical problems.

Aneuploidy screening in sperm

Aneuploidy screening of chromosomes in sperm is performed with Fluorescence In Situ Hybridization (FISH) technique. Small pieces of DNA (probes) are specifically bound (hybridized) to chromosomes for aneuploidy assessment. Each probe is labelled with a different fluorescent dye. These fluorescent probes are applied to the sperm smear and are expected to bind to the specific chromosomes. Using a fluorescent microscope the geneticist can visualize the fluorescent colour signals for each different chromosome present (one, two or more). A single fluorescent signal represents a monosomy, two a disomy (normal) and three a trisomy of the specific chromosome. By this way the diagnosis of aneuploidy of the specific chromosomes is performed. A minimum of 500 sperm are evaluated for each chromosome studied to determine the percentage of aneuploidy. Normal fertile men have an aneuploidy rate of 2-4% in sperm whereas severe infertile men have above 27%. Any increase in sperm aneuploidy contributes to infertility. SHOULD BE DISCUSSED
DNA Fragmentation in sperm (Apoptosis)

Apoptosis is a programmed cell death. The procedure of apoptosis has various steps that include chromatin decondensation, nuclear DNA fragmentation, cell shrinkage and finally fragmentation of the whole cell. Sometimes sperm with total or partial DNA damage may fertilize the egg, especially when intra cytoplasmic sperm injection (ICSI) is performed. All data are indicating that increased levels of sperm apoptosis during in vitro fertilization (IVF) are correlated with decreased embryo morphology at early cleavage stages, failure to progress to the blastocyst stage in culture and decreased pregnancy rates. 
It is well known that infertile men have a higher level of apoptotic spermatozoa than the fertile men population. When the apoptotic index is  >40% there is a decreased probability of intra uterus insemination (IUI) pregnancy, increased probability of spontaneous miscarriage, and in case of  in vitro fertilization (IVF) or intra cytoplasmic sperm injection (ICSI), fertilization failure, early embryo arrest and pregnancy failure.

How apoptosis is tested?

Application of transferase-mediated dUTP nick-end labeling (TUNEL method) is used for detecting apoptosis in spermatozoa by labeling DNA strand breaks with a fluorescent molecule which can then be visualized using fluorescence microscopy. . A minimum of 500 sperm are evaluated to determine the percentage of apoptotic spermatozoa.
Conclusion

In conclusion, conventional semen quality analysis, although it gives considerable information, can not predict possible numerical chromosomal aberrations or in general the quality of spermatozoa genetic material. Thus it can not be the sole attribute in selection of semen for assisted reproduction. Determining apoptosis and chromosomal aneuploidy rates in spermatozoa can improve selection criteria for semen to be called adequate for potential fertility.  
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