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Chromosomes 

	Each cell of the human body contains exactly 46 chromosomes. According to Encyclopedia of Human Development, “a typical human cell contains 46 chromosomes, which if stretched out and laid end to end, would be about 1 meter long.” (Poole, 2005). Chromosomes are always paired. In the cell there are always 2 chromosomes of each species, the pairs differ from each other in length, shape and presence of thickenings. In most cases, the chromosomes are quite different, so that the cytologist can distinguish pairs of chromosomes, only 23 pairs. It should be noted that in all cells of the body, in addition to the sex chromosomes in pairs, the centromere is always the same in size, shape, location, while the sex chromosomes of the 23rd pair are not the same for men “XY”, but for women the same “XX”. What is the difference between X and Y chromosome? Pfaff, Donald W claims that, “the  Y  is  much  smaller.  On  that  small  Y  chromosome,  there  are  
two special regions that deserve our attention. One part of the chromo-
some houses a gene called SRY, and this is the only place that the SRY 
gene  lives” (Pfaff, D. W, 2011).
 
	Chromosomes in a cell under a microscope can be seen only during division, mitosis, during the metaphase stage. Such chromosomes are called metaphase. When the cell does not divide the chromosome, they look like thin, dark-colored threads called chromatin. A light microscope in the form of fine filaments and granules detects chromatin. In the course of mitosis, cell division, chromatin by spiral forms well visible intensively staining structures of the chromosome.

	The metaphase chromosome consists of two longitudinal filaments, chromatids connected to each other in the primary constriction region - centromeres. The centromere is a specially organized region of the chromosome common to both sister chromatids. Centromere divides the body of the chromosome into two arms. Depending on the location of the primary constriction, the following types of chromosomes are distinguished, metacentric, when the centromere is located in the middle, and the shoulders are approximately equal in length; sub metacentric, when the centromere is displaced from the middle of the chromosome, and the shoulders are of unequal length; bacillary, when the centromere is displaced to one end of the chromosome and one shoulder is very short. There are still point-like telocentric chromosomes, they do not have one shoulder, but there is no human chromosome set in the karyotype. In some chromosomes, there may be secondary constrictions separating from the body of the chromosome a site called a companion.

	The study of the chemical organization of chromosomes of eukaryotic cells showed that they consist mainly of DNA and proteins. According to Encyclopedia of Human Development, “chromosomes are large pieces of DNA that contain genes, other sequences of DNA, and associated proteins” (Poole, 2005). Also, as has been proved by numerous studies, DNA is a material carrier of the properties of heredity and variability and contains biological information, a program for the development of a cell, an organism, recorded using special code. According to Genetic Home Reference, “each chromosome is made up of DNA tightly coiled many times around proteins called histones that support its structure” (International students 'oversimplify ethical dilemmas'). Proteins constitute a significant part of the substance of chromosomes.

	The chromosome as a complex of genes is an evolutionarily developed structure characteristic of all individuals of this species. The mutual arrangement of genes within the chromosome plays an important role in the nature of their functioning. 

	The change in the number of chromosomes in a human karyotype can lead to various diseases. The most frequent chromosomal disease in a person is Down's syndrome caused by trisomy when another pair of the same chromosomes is added to the pair of normal chromosomes, superfluous on the 21st chromosome. Mark Selikowitz states that, “Down syndrome is a genetic condition, which causes varying degrees of learning disability as well as other health problems. Nearly one baby in every 1000 born in the UK has the condition”( Selikowitz, 2008). This syndrome occurs with a frequency of one to two per one thousand. Often, trisomy over 21 pairs of chromosomes is the cause of fetal death, but sometimes people with Down syndrome survive to a significant age, although overall their life span is shortened. Trisomy is known on the 13th chromosome, Patau's Syndrome, as well as on the 18th chromosome - Edwards’s syndrome, in which the viability of newborns is sharply reduced. They die in the first months of life because of multiple malformations.

	Quite often, a person has a change in the number of sex chromosomes. Among them, Monosomy X is known from a pair of chromosomes, there is only one “X0” that is the Turner syndrome. Less common is trisomy X and Klinefelter's syndrome, with an extra copy of X chromosome. People with a change in the number of sex chromosomes in the presence of the Y chromosome develop in the male type. This is a consequence of the fact that the factors determining the male type of development are in the Y chromosome. 

	In contrast, to autosomal mutations, all chromosomes, except genital, defects in mental development in patients are not so distinctly expressed, in many it is within the norm, and sometimes even above the average. At the same time, they constantly have disorders in the development of genital organs and growth. Less common are the developmental defects of other systems.
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