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Figure 5: The human male reproductive system [ 12]  
The sperm is the main reproductive cell in males. The sperms 
differ in that each carry a set of chromosomes dividing each into 
either a male, or female sperm. The females differ in that they 
carry a X gene, while the male sperm carry a Y gene. The female 
sperm also differ phenotypically in that they have a larger head 
in comparison to the male sperms. This contributes to the male 
sperm being lighter, and therefore faster and stronger swimmers 
than their female counterparts (although statistically there is still 
a 50% chance of an either XY or XX embryo forming.  

Spermatozoa stream lines are straight and parallel. The tail 
flagellates, which we now know propels the sperm cell (at about 
1- 3 mm/minute in humans) by rotating like a propeller, in a 
circular motion, not side to side like a whip. The cell is 
characterized by a minimum of cytoplasm. During fertilization, 
the sperm's mitochondria gets destroyed by the egg cell, and this 
means only the mother is able to provide the baby's mitochondria 
and mitochondrial DNA, which has an important application in 
tracing maternal ancestry. However it has been recently 
discovered that mitochondrial DNA can be recombinant. 

Spermatozoa are produced in the seminiferous tubules of the 
testes in a process called spermatogenesis. Round cells called 
spermatogonia divide and differentiate eventually to become 
spermatozoa. During copulation the vagina is inseminated, the 
spermatozoa move through chemotaxis to the ovum inside a 
Fallopian tube or the uterus. 

Fertilization is the process by which a sperm combines with an 
oocyte, or egg cell, to produce a fertilized zygote. The sperm 
released during ejaculation must first swim through the vagina 
and uterus and into the fallopian tubes where they may find an 
oocyte. After encountering the oocyte, sperm next have to 
penetrate the outer corona radiata and zona pellucida layers of 
the oocyte. Sperm contain enzymes in the acrosome region of 
the head that allow them to penetrate these layers. After 
penetrating the interior of the oocyte, the nuclei of these 
haploid cells fuse to form a diploid cell known as a zygote. The 
zygote cell begins cell division to form an embryo. 

 Male infertility is the inability to cause a pregnancy and often 
is due to low sperm count. 
The most common causes of male infertility are related to 
sperm usually problems with sperm count and the quality of 
that sperm. Sperm - related problems includes low sperm count, 
sperm t�K�D�W�� �G�R�Q�¶�W�� �P�R�Y�H�� �T�X�L�F�N�O�\�� �H�Q�R�X�J�K��they die before they 
reach the egg, sperm that are not formed correctly, seminal 
fluid that is too thick �V�S�H�U�P���F�D�Q�¶�W���P�R�Y�H���D�U�R�X�Q�G���L�Q���L�W���Y�H�U�\���H�D�V�L�O�\��
and no sperm. Heat can have a detrimental effect on normal 
sperm production. Too much time spent soaking in a hot tub 
can raise the temperature of the testicles and interrupt sperm 
production.[ 13]  
Sperm - related problems may result from too much or too little of 
some of the hormones that guide sperm making. Another cause 
of male infertility is a problem with ejaculation. In some cases, 
tubes inside the male reproductive organs are blocked. If so, you 
may have a hard time ejaculating, or nothing comes out when 
you have an orgasm. Sometimes, the ejaculation goes backward 
from the prostate into the bladder instead of out of the body. 

III. METHODOLOGIES  

The biological  effects of electromagnetic radiation are studied 
through investigations and research such as numerical 
bioelectromagnetic modelling, experimental (in vivo and in vitro) 
investigations and epidemiological studies. 
A multidisciplinary approach is crucial to obtain relevant 
information on the biological effects. The technical sources of 
radiation and their key features are best known to the engineers 
engaged in their design, while the process of propagation and 
absorption is analyzed by applying the physical laws of 
propagation, technical methods of analysis and simulation[ 9 ] . 
In order to determine the biological effects of electromagnetic 
waves electromagnetic radiation it is extremely significant to 
define the amount of absorbed energy of the incidental wave and 
its distribution in the volume of the object. 
Also various frequencies for GSM (from 900MHz and 
1800MHz) have been used in simulating the results to find the 
SAR, Electric field and Magnetic field variation with the 
mentioned frequencies and fixed transmit power using FEKO 
simulation software or tool. 
It is rather difficult to recreate the real internal structure of 
tissues and organs. That is why we apply simplified organ and 
tissue modelling. This makes it possible to model tissues from 
homogeneous layers that constitute the skin, subcutaneous tissue, 
bones, skulls, etc., whereas organs are modelled as ellipsoidal 
structures resembling for instance the brain, eyes, kidneys, or 
stomach. Such models are suitable for use in numerical 
simulation programs alongside source models (mobile phones, 
antennas, etc.). [ 9 ]   
The obtained results of the field components, absorbed energy 
and SAR values in such models, although numerically correct, 
are not very useful for medical professionals since these results 
cannot be easily associated with biological effects.[ 14 ]  This is 
due to the fact that they do not entirely reflect the true structure, 
thus making it difficult to localize anatomical structures. For 
example, in a descriptive model of the head, it is not possible to 
locate the pineal gland and calculate the amount of energy 
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