Female Reproductive System
Components :- 

1- Paired ovaries 

2- Paired oviducts or Fallopian tubes 

3- Uterus

4- Vagina 

Functions of female reproductive system are :- 

1- produced female germ cells , ova ( singular, ovum ) 

2- Produces female sex hormones, estrogen, and progesterone . 

3- Receives sperm . 

4- Site of fertilization . 

5- Transports female germ cells, sperm, and conceptus .
6- Houses and nourish conceptus during pregnancy .
7- Expels fetus at parturition .
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FIGURE 17.1. Schematic representation of the female reproductive system.

Ovary :-
The ovary is ovoid, paired gland act as:-

1- exocrine function, maturation and release of oocytes , developing female germ cells  . 

2- endocrine function , secretion of estrogen and progesterone . 

The ovary is subdivision into :- 

1- Cortex

2- Medulla 

The cortex contain the following

1- covered with a serosa 

2- lined by germinal epithelium , simple cuboidal epithelium ( mesothelium ) .

3- tunica albuginea , underlying from dense connective tissue . their exact content depend on age of the ovary and the stage of the ovarian cycle .

4- follicles , spheres of epithelium cells surrounding an oocyte . multiple follicles progress through a series until a single follicle ruptures to release the secondary oocyte at ovulation . follicles secrete estrogen during the first half of the ovarian cycle . 

5- atretic follicles , degenerating follicles that are not ovulated . 

6- corpus albicans , degenerating corpus luteum . 

Medulla :- inner region composed of c. t. , blood vessels and nerves . 
Oogenesis :- is the process by which a diploid somatic cell, an oogonium , in the fetal ovary becomes a haploid ovum in the adult after fertilization occurs . 

Stages :- 

1- oogonia in the fetal ovary divide mitotically to form diploid primary oocytes that are located in primordial follicles . unlike spermatogonia , oogonia do not replenish their own cell line . 

2- primary oocytes immediately begin the first meiotic division , which arrests in prophase . primordial follicles present from birth until puberty . when selected follicles go through a series of changes during each ovarian cycle , resulting in ovulation . 

3- A secondary oocyte is formed during the hours preceding ovulation in each ovarian cycle. A primary oocyte in a Graafian follicle completes meiosis I to form a haploid, secondary oocyte. This secondary oocyte, the oocyte that is ovulated, begins meiosis II but arrests in metaphase .       

4- An ovum, the mature, haploid germ cell, is formed only if fertilization occurs 

Follicles :- 

1- Primordial follicle, Is the only follicle present until puberty, Contains a primary oocyte and Follicular cells form a simple squamous epithelium around the oocyte 
2- Primary follicles contain the following :-

a)) Primary unilaminar follicle , contain a primary oocyte and follicular cells form a simple cuboidal or columnar epithelium around the oocyte . 

b)) Primary multilaminar follicle , Contains 1- a primary oocyte 2- Follicular cells form a stratified epithelium around the oocyte 3- Zona pellucida, formed by both the oocyte and adjacent follicular cells, is a thick glycoprotein band surrounding the oocyte. 4- Theca folliculi, a layer located outside the basement membrane of the follicular cells, is formed by the differentiation of the surrounding multipotential stromal cells.

c)) Secondary follicle ,  Contains 1- a primary oocyte 2- Follicle cells increase in size and number and produce a follicular liquid.3- Follicular liquid accumulates in antral spaces between follicular cells. Multiple antral spaces eventually coalesce to form a single antrum . 4- The granulosa layer (granulosa cells or stratum granulosum) are follicular cells surrounding the antrum. These cells convert androgens, produced in theca interna, into estrogen . 5- The cumulus oophorus is a hillock of granulosa cells in which the primary oocyte is embedded. The innermost layer of cumulus cells, immediately surrounding the oocyte, forms the corona radiata.. 6- theca folliculi develops into :- a)) Theca interna, located outside the basement membrane of the follicular cells, is composed of cells that secrete the steroid hormone androgen. b)) Theca externa, composed of multipotential connective tissue cells, resembles a layer of flattened fibroblasts. The theca externa serves as a reserve cell source for the theca interna . 7- _ Usually only a single secondary follicle progresses to the mature follicle stage. 8- Follicular growth and maturation is influenced by follicle stimulating hormone (FSH), secreted by the pituitary gland, and estrogen, aromatized by granulosa cells from androgen produced by the theca interna . 

D)) Mature ( Graafian ) follicle :- 
a- The follicle that will rupture, ovulating a secondary oocyte. Present only during the day preceding ovulation. Changes occurring during the time it is present include :- 1)) Increase in follicular liquid that greatly increases antral and follicle size; follicle will reach a diameter of ~2.0cm.  2)) Granulosa and theca interna cells begin formation of corpus luteum.3)) Enlarged follicle bulges from the ovarian surface, thinning the ovarian tissue covering the follicle and forming a stigma. 3)) Oocyte and surrounding cumulus oophorus detach from the granulosa layer and lie free in the antral space. 4)) Meiosis I is completed with the formation of a secondary oocyte and first polar body. Meiosis II arrests in metaphase.5)) Ovulation. Day 14 of ovarian cycle . 

b- The Graafian follicle ruptures at the stigma, releasing the haploid secondary oocyte, cumulus oophorus, follicular liquid, and blood.

c- Oocyte and the surrounding cumulus are transported through the oviduct to the ampulla to await fertilization. Fertilization triggers the completion of meiosis II and the formation of an ovum
d- The follicle wall continues its conversion to a corpus luteum. 

e- Ovulation is stimulated by a surge of luteinizing hormone (LH) from the pituitary gland

E)) Atretic follicles :- 1- The process of oocyte/follicular atresia begins before birth and continues throughout the life of a woman. Of the ~2 million primordial follicles and their primary oocytes present at birth, only about 450,000 oocytes/follicles remain at puberty and about 450 of those will be ovulated. The remainder degenerate, thereby producing more atretic than “normal” follicles 2- Atresia can occur at any stage of follicular development and will begin in different layers of the follicle or oocyte depending on the follicle’s stage of development. Therefore, many varieties of atretic follicles can be seen.
Corpus Luteum

The corpus luteum is large, spherical, infolded body functional during the second half of the ovarian cycle.the functional stage contain the following :- 

1- The corpus luteum is formed by differentiation of the granulosa and theca interna cells in the Graafian follicle before and after ovulation.

2- Its formation is stimulated by luteinizing hormone (LH) secreted by the pituitary gland

3- The life span of the corpus luteum is finite, lasting about 12 days during the average cycle, during days 14–26.

4- Secretes progesterone and estrogen. 

5- If pregnancy occurs, placental hormones maintain the corpus luteum, and it is known as the corpus luteum of pregnancy. This structure is functional for the first trimester of pregnancy.
The corpus luteum composed of the following :- 
1- Granulosa lutein cells. Form from cells in the granulosa layer; typical steroid-secreting cells; major component of the corpus luteum. 
2- Theca lutein cells. Form from theca interna cells; typical steroidsecreting cells but smaller than granulosa lutein cells; remain at the outer boundary of the corpus luteum surrounding the granulosa lutein cells; form a peripheral layer and the infoldings of the corpus luteum . 

3- it is degenerating stage and formation of  corpus albicans , the last is Consists of a white mass of scar tissue composed of much collagenous material and scattered fibroblasts and Results from the degeneration of the corpus luteum. 

Cyclicity of overy based on an average 28 daycycle 

1- Follicular phase (days 1–13). Follicles are differentiating and secreting estrogen. Follicles are developing while menstruation (days 1–4) is occurring.

2- Ovulation (day 14). Graafian follicle ruptures, releasing secondary oocyte.

3- Luteal phase (days 15–28). Corpus luteum is the functional ovarian structure, secreting progesterone and estrogen. Hormone secretion diminishes after day 26

