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Spermatogenesis : is the process by which male primordial germ cells called spermatogonia undergo meiosis, and produce a number of cells termed spermatozoa. The initial cells in this pathway are called primary spermatocytes. The primary spermatocyte divides into two secondary spermatocytes; each secondary spermatocyte then divides into two spermatids. These develop into mature spermatozoa, also known as sperm cells. Thus, the primary spermatocyte gives rise to two cells, the secondary spermatocytes, and the two secondary spermatocytes by their subdivision produce four spermatozoa, called mature male gametes, commonly called sperm which are able to fertilize the counterpart female gamete,consist of tail ,body and head . 
The process of spermatogenesis is highly sensitive to fluctuations in the environment, particularly hormones and temperature.
Oogenesis: is the creation of an ovum (egg cell). the first polar body normally disintegrates before dividing, so only two polar bodies are produced.)
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In mammals, the first part of oogenesis starts in the germinal epithelium, which gives rise to the development of ovarian follicles, the functional unit of the ovary.
Oogonium —(Oocytogenesis)—> Primary Oocyte —(Meiosis I)—> First Polar Body (Discarded afterward) + Secondary oocyte —(Meiosis II)—> Second Polar Body (Discarded afterward) + Ovum.
Oogenesis starts with the process of developing oogonia, which occurs via the transformation of primordial follicles into primary oocytes, a process called oocytogenesis. Oocytogenesis is complete either before or shortly after birth.
At the start of the menstrual cycle, some 12-20 primary follicles begin to develop under the influence of elevated FSH to form secondary follicles. The primary follicles have formed from primordial follicles, which developed in the ovary at around 10–30 weeks after conception. By around day 9 of the cycle, only one healthy secondary follicle remains, with the rest having undergone ovarian follicle atresia. The remaining follicle is called the dominant follicle and is responsible for producing large amounts of estradiol during the late follicular phase. Estradiol production depends upon co-operation between the theca and granulosa cells. On day 14 of the cycle, an LH surge occurs, which itself is triggered by the positive feedback of estradiol. This causes the secondary follicle to develop into a tertiary follicle, which then ovulates some 24–36 hours later. An important event in the development of the tertiary follicle occurs when the primary oocyte completes the first meiotic division, resulting in the formation of a polar body and a secondary oocyte. The empty follicle then forms a corpus luteum which later releases progesterone hormone

Early Embryogenesis
[bookmark: _GoBack]Embryogenesis, the formation of body structures & organs (organogenesis), requires cell division (proliferation) and cell differentiation (specialization) to produce the great variety of cell types and extracellular products found in the body. Gene expression (and the resultant protein production) is the ultimate explanation for the process of cell differentiation and embryogenesis. The genetic expression of a particular cell depends on its previous genetic history (commitment) and its current cellular environment (intercellular communication).
Cell differentiation is the result of cells expressing some genes and suppressing others within a common genome. Cells differ because they produced different proteins/peptides. Proteins & peptides are structural components (cytoskeleton or extracellular structures)
— enzymes (controlling cell metabolism)
— secretory products (e.g., hormones; digestive enzymes; etc.)
— channels & pumps (passage of molecules across membranes)
— receptors (communication, etc.)
Embryonic Period — defined as the time from fertilization to the earliest (primordial) stages of
organ development (about 30 days in dog, cat, sheep, pig; almost 60 days in horse, cattle, human).
Fetal Period — the time between the embryonic period and parturition (the end of gestation), during which organs grow and begin to function.

Fertilization:
Refers to the union of a haploid oocyte with a haploid spermatozoon to produce a diploid zygote(a single cell capable of developing into a new individual) Oocyte (enveloped by a zona pellucida (glycoprotein membrane) and corona radiata (granulosa cells) at ovulation) — selective follicles mature at each cycle (in response to circulating FSH hormone from the pituitary) — primary oocytes resume meiosis following ovulation (having been suspended in Meiosis I since before birth by inhibitory secretion of follicle granulosa cells) — secondary oocytes complete meiosis (Meiosis II) following fertilization (if unfertilized they degenerate). Spermatozoa (several hundred million per ejaculate) — propelled from vagina to uterine tube by contraction of female genital tract— undergo capacitation (removal of surface proteins that impede making contact with oocyte) — undergo acrosomal reaction (enzyme release) after binding to zona pellucida (binding triggers release of acrosomal enzymes that denature zona pellucida proteins to facilitate penetration by the reactive sperm).



