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Introduction:

Embryology is the science that studies the development of an organism from a fertilized ovum to the adult stage. Development is the gradual modification of anatomical structures during the period from conception to maturity. The formation of specialized cell types during development is called differentiation. Differentiation occurs through selective changes in genetic activity. A basic appreciation of human development provides a framework for enhancing the understanding of anatomical structures.

- Stages of Embryonic Development: 

1. The union of the male and female gametes to form the zygote. 

2. The zygote undergoes several successive divisions until it reaches the morula stage. 

3. The cells then arrange themselves in a certain way, creating a space between them, forming what is called the blastula stage. 

4. When the blastula space decreases and a new space appears, the cells differentiate into three layers (ectoderm, mesoderm, and endoderm), forming what is called the gastrocell. 

5. Then come the stages of organ formation, followed by system formation, then an immature organism, then birth (hatching), and finally a child or organism. 

- Formation of Reproductive Cells (Gametes):

Gamete formation is the first step in embryonic development. It is the process that involves halving the number of chromosomes in the resulting gametes.

-This process occurs through a series of successive stages: 

1- Primary germ cells originate outside the reproductive tract. In the early frog embryo, they originate from the vegetative endoderm; in birds and reptiles, from the extraembryonic endoderm; and in humans, from the yolk sac endoderm. They then migrate from their place of origin to the gonad through a process known as specific recognition between the germ cells and their target cells. 

2- The number of gametes increases through mitosis. 

3- The number of chromosomes decreases during the gamete formation stages. 

4- The formation of male germ cells is known as spermatogenesis, while the formation of female germ cells is known as ova. 

1- Formation of Male Gametes (Sperm): 

- Male gametes, or sperm, are formed in the testes. The testicular tissue consists of a large number of seminiferous tubules, within which countless sperm cells are produced. The walls of the seminiferous tubules are lined with germinal epithelium, composed of primordial germ cells, from which sperm cells ultimately develop. 

- The testes have two functions: sperm production and the production of certain hormones. Sperm cells are produced within the seminiferous tubules, while hormones are produced between these tubules. 

- The process of spermatogenesis includes three successive stages: (proliferation, growth, and maturation). 

1) Proliferation Stage: The primordial germ cells divide in several successive divisions by mitosis or indirect division, producing a large number of spermatogonia, each containing a diploid number of chromosomes (2n). 

2) Growth Phase: Spermatozoa grow and increase in size, transforming into larger cells known as primary spermatocytes, each of which retains the 2n chromosome number. 

3) Maturation Phase: Primary spermatocytes divide by meiosis, which involves two nuclear divisions: meiosis I and meiosis II. The first division results in the formation of two identical cells, each with an odd number of chromosomes (n) in its nucleus; these are known as secondary spermatocytes. This is followed by meiosis II, in which each of the two secondary spermatocytes divides into two spermatozoa, each containing n chromosomes. Thus, four spermatozoa are formed from each primary spermatocyte. The spermatozoa do not undergo further divisions but gradually begin to differentiate into mature sperm. The process of developing mature sperm takes two to three weeks and continues throughout a man's sexual activity.
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