· The chromosomal & genetic sex of an embryo is determined at fertilization by the kind of sperm that fertilizes the ovum.
· Male & female  characteristics begin to develop at the 7th week. 
· The early genital system in the two sexes are similar  the initial period of genital development is called indifferent stage of sexual development. 
Development of the Gonads
(Testes & Ovary)
· The gonads (testes & ovary) are derived from 3 sources: 
1) The Mesothelium (mesodermal epithelium) lining the posterior abdominal wall.
2) The underlying mesenchyme (embryonic CT).
3) The primordial germ cells.
Indifferent Gonads
· It is the Initial stage in 5th week  thickened area of mesothelium develops on the medial side of the mesonephros  proliferation  form a bulge on the medial side (Gonadal (genital) ridge). 
· Primary sex cord ( fingerlike epithelial cords)  grow into the underlying mesenchyme. 
· The indifferent gonad consists of an external cortex and internal medulla
· In the cortex of indifferent gonads form the ovary & the medulla regress. 
· In  the medulla  form the testis & cortex  regress except for vestigial remnants. 



Primordial Germ Cells
· Primordial germ cells: large spherical primitive sex cells found among the endodermal cells of the yolk sac near the origin of the allantosis, during folding of the embryo.
· primordial germ cells migrate from the yolk sac into embryo.
· During 6th week  the primordial germ cells enter the underlying mesenchyme and are incorporated in the primary sex cord.
Sex Determination
· Chromosomal & genetic sex  established at fertilization and depend on (X or Y- bearing) sperm + X-bearing ovum sex chromosome (XX or XY).
· Development of the Male: 
requires a Y chromosome, only the short arm of the chromosome is needed for sex determination. (SRY) gene for a testis-determining factor (TDF)  is localized in the sex-determining region of the Y-chromosome. 
· In Y chromosome  TDF determines testicular differentiation. 
· The primary sex cord differentiate into seminiferous tubules.  the absence of Y-chromosome (female)  formation of an ovary.
· The type of gonads  determines the type of sexual differentiation that occurs in the genital ducts and external genitalia. 
· Androgen testosterone  produced by the fetal testes will determine maleness.
Development of Testes
· Presence of SRY gene of  TDF in Y-chromosome  indifferent gonad will form the testis.
· TDF  induces the primary sex cord to condense & extend into the medulla of the indifferent gonad they branch & anastomose to form rete testis.  
· Loss the connection of the prominent sex cords (seminiferous cords) with the surface epithelium when the tunica albuginea develops.
· The development of dense tunica albuginea  diagnostic features of testicular development in the fetus.
· The enlarging testis separates from the degenerating mesonephros & becomes suspended by its own mesentery (mesorchium).
· The seminferous cords develop into the seminiferous tubules, tubuli recti & rete testis.
The seminiferous tubules
· Become separated by mesenchyme that gives rise to interstitial cells of leydig. 
· 8th weeks  these cells secrete androgenic hormones (testosterone & androstenedione)  induce masculine differentiation of the mesonephric duct & external genitalia.
· Testosterone procduction  stimulated by hCG.
· Fetal testes produces a glycoprotein known as anti-mullerian hormone ( AMH)  produced by Sertoli cells and it suppress development of paramesonephric ducts.
· The walls of seminiferous tubules are composed of 2 types of cells: 
1) Sertoli cells  supporting cells derived from the surface epithelium of the testis. 
2) Spermatogonia  primordial sperm cells derived from the primordial germ cells.
· The rete testis becomes continuous with 15-20 mesonephric tubules that become efferent ductules.
· These ductules are connected with the mesonephric duct, which become the ductus epididymis.
