Male Reproductive System:-

The male reproductive system consist of :-

1- two testes . 

2- genital ducts . 

3- Accessory genital glands .

4- Penis 

Testes :- 

1- oval organ approximately 4 cm long 2 to 3 cm wide and 3 cm thick . 

2- surrounded by a capsule of dense irregular collagenous c. t. known as the tunica albuginea 

3- the deep layer from tunica albuginea is a highly vascularized loose c. t. is known tunica vasculosa which forms the vascular capsule of the testis . 

4- c. t. septa radiate to subdivide each testis into lobuli testis .

5- each lobule has one to foure blindly ending seminiferous tubles which surrounded by a richly innervated and highly vascularized loose c. t. derived from the tunica vasculosa

 6- throughout this c. t. are small conglomerations of endocrine cells , the interstitial cells of leydig which are responsible for the synthesis of testosterone . 

7- spermatozoa are produced by the seminiferous epithelium of the seminiferous tubules spermatozoa enter short straight ducts, tubuli recti, that connect the open end of each seminiferous tubule to the rete testis , the spermatozoa leave the rete testis into ductuli efferentes , which eventually fuse with the epididymis .       

8- the vascular supply is derived from the testicular artery . After form several branches befpre it pierces the capscule of the testis to form the intratesticular vascular elements . 

Seminiferous tubules :- 

1- highly convoluted hollow tubules , 30 – 70 cm long and 150 – 250 um in diameter, and are surounded by extensive capillary beds. 

2- about 1000 seminiferous tubules are present in the two testes . 

3- the wall composed of a slender c. t. layer, the tunica propria , and a thick seminiferous epithelium.

4- present of basal lamina act to separate between tunica propira and seminferous epithelum .

5- seminiferous epithelium ( germinal epithelium ) is several cells layers thick and is composed of two types of cells : Sertoli cells and Spermatogenic cells .      

Sertoli Cells :-

1- tall, columnar cells whose lateral cell membranes possess complex infoldings, which make it impossible to distinguish their lateral cell boundaries on light microscopy

2- their apical cell membranse are highly folded and project into the lumina of seminiferous tubules . 

3- have a basally located clear oval nucleus.

4- sertoli cells perform the following functions: 

a)) physical and nutritional support of developing germ 

b)) Phagocytosis of cytoplasm eliminated during spermiogenesis 

c)) Establishment of a blood testis barrier by formation of zonulae occludentes between adjacent sertoli cells . 

d)) Synthesis and release of androgen – binding protein (ABP ), a macromolecule that facilitates an increase in the concentration of testosterone in the seminiferous tubule by binding to it and preventing it from leaving the tubule .

e)) synthesis and secretion of inhibin, a hormone that inhibits the release of follicle stimulating horm  

f)) Secration of fructose – rich medium that nourishes and facilitates the transport of spermatozoa to the genital duct . 

h)) Synthesis and secretion of testicular transferrin, an apoprotein that accepts iron from serum transferrin and conveys it to maturing gametes 

Spermatogenic cells :- 

1- composing the most of the cells in thick seminiferous epithelium. 

2- appear in various stages of maturation . 

3- have numeral forms as : spermatogonia , are located in the basal compartment , also primary , secondary spermatocytes , also permeates and spermatozoa , which occupy the adluminal compartment .        

4- spermatogonia are diploid cells that undergo mitotic division to form more spermatogonia as well as primary spermatocytes , which mograte from basal into the adluminal compartment . 

5- primary spermatocytes enter the first meiotic division to form secondary spermatocytes, which undergo the second meiotic division to form haploid cells knowen as spermatids 

6- spermatids are transformed into spermatozoa    ( mature sperm ) 

7- the various cells types that result from this process of cell maturation , called spermatogensis   

The maturation process is divided into three phases : 

1- Spermatocytogenesis : differentiation of spermatogonia into primary spermatocytes

2- Meiosis : reduction division whereby diploid primary spermatocytes reduce therir chromosome complement, forming haploid spermatids 

3- Spermiogenesis : transformation of spermatids into spermatozoa ( sperm ) .  

Structure of spermatozoa :- 

1- composed of a head, housing the nucleus, and tail , which accounts for most length . 

2- head is flattened and about 0.5um long and surrounded by plasmalemma .  Contain 23 chromosomes . Also contain some of enzymes act to digest a path for sperm to reach the oocyte. 

3- the tail is subdivide into four regions : neck, middle piece , principal piece and end piece .  

Interstitial cells of Leydig :- 

1- the endocrine cells are scattered among c. t. elements ( such as fibroblast and mast cells) in the tunica vasculosa .

2- they are produce of testosterone hormone . 

3- they are polyhedral have a single nucleus and represent of typical steroid-producing cells           ( typical in mitochondria , endoplasmic reticulum , Golgi apparatus , lysosomes … ).

 Histophysiology of testes :- 

1- two testes form about 200 million spermatozoa per day by a process that considered a holocrine type of secretion . 

2- Sertoli cells of the seminiferous epithelum also produce a fructose – rich fluid that acts to nourish and transport the newly formed spermatozoa from the lumen of the seminiferous tubules to genital ducts 

3- LH release of pituitary gland and bind to LH recepter on the Leydig cell and act to synthesis of testosterone 

4- Because blood testosterone levels are not sufficient to initiate and maintain spermatogenesis, FSH release from pituitary gland induces sertoli cells to synthesis and release androgen – binding  protein (ABP) , act to binds testosterone , thereby preventing the hormone from leaving the region of the siminiferous tubule and elevating the testosterone levels in the local environment sufficiently to sustain spermatogenesis . 

5- LH is inhibited by increased levels of testosterone and dihydrotestoste , wherase release of FSH is inhibited by the hormone inhibin , which is produced
Extratesticular genital ducts : -

Associated with each testis are :- 

1- epididymis .
2- ductus ( vas ) deference .
3- ejaculatory duct .

Epididymis :- 
1- is a thin long ( 4-6 )m highly convoluted tubule . 

2- it is subdivided into three regions , head, body and tail . 

3- the distal portion of the tail , which stores spermatozoa for a short time 

4- the lumen of the epididymis is lined by a psedustratified epithelium composed of two cells types :- 

a)) the short basal cells of this epithelium are polyhedral and have round nuclei the function for this cell is as stem cells , regenerating themselves as will as the principal cells . 

b)) The tall principal cells , have irregular oval nuclei with one or two large nucleoli . the functions is as phagocytes remnants of cytoplasm that were not removed by sertoli cells , principle cells also manufacture glycerophosphocholine , a glycoprotein that inhibits spermatozoon capacitating , thus preventing the spermatozoon from fertilizing a secondary oocyte until the sperm enters  the female genital tract .
5- epithelium is separated by a basal lamina from the underlying loose c. t. layer 

6- a layer of circularly arranged smooth muscle cells surrounds the c, t. layer . 
Ductus Deferens ( Vas Deferens ) : 
1- thick walled muscular tube with small , irregular lumen that conveys spermatozoa from the tail of the epididymis to the ejaculatory duct . 
2- epithelium is psedustratified columnar 

3- a basal lamina separates the epithelium from the underlying loose c. t. 

4- the thick smooth muscle coat composed of three layers , inner and outer longitudinal layers with an middle circular layer . 
Ejaculatory Duct :- 

1- a short , straight tubule that enters the substance of and is surrounded by the prostate gland .  

2- the ejaculatory duct ends as it pierces the posterior aspect of the prostatic urethra at the colliculus seminalis  
3- lined by a simple columnar epithelium . 

4- subepithelial c. t. 

5- has no smooth muscle in the wall .                    

Accessory genital Glands :- 

The male reproductive system has five accessory glands : 

1- the paired seminal vesicles 

2- prostate gland 

3- paired bulbourethral glands 

 the paired seminal vesicles
1- are highly coiled tubular structures . 

2- located between the posterior aspect of he neck of the bladder and the prostate . 
3- the lumen lined by a psudostratified columnar epithelium composed of short basal cells and low columnar cells .
4- subepithelial consist of c. t. is fibro elastic and surrounded by smooth muscle cells  arranged as an inner circular and outer longitudinal layer . 
5- the seminal vesicles once were believed to store spermatozoa in lumen for this glands , and theses glands produce a viscous , yellow fructose – rich  seminal fluid that constitute 70% of the volume of semen consider as sources of energy .
prostate gland 
1- the largest of accessory glands, is pierced by the urethra and the ejaculatory ducts . 
2- surrounded by capsule is composed of a richly vascularized , dense irregular collagenous c. t. interspersed with smooth muscle cells . 
3- the c. t. stroma is derived from the capsule . 
4- the prostate gland, a conglomeration of 30 – 50 individual compound tubuloalveolar glands . 
5- are lined by a simple to pseudo stratified columnar epithelium . 
6- the prostatic secretion constitutes a part of semen . it is serous , white fluid rich in lipid, proteolytic enzymes, acid phosphatase , fibrinolysin and citric acid . 

7- the formation and synthesis and release of the prostatic secretion are regulated by dihydrotestosterone , the active form of testosterone . 
Bulbourethral Glands 
1- they are small and are located at the root of the penis .

2- surrounded by capsule contain fibroblast, smooth muscle cells, and skeletal muscle fibers . 
3- septa is divided of the glands into several lobules . 

4- epithelium composed of simple cuboidal to simple columnar . 
5- the secretion produced is a thick, slippery fluid that plays a role in lubricating the lumen of the urethra . 
Penis :- 
1- composed of three columns of erectile tissue, each enclosed by the tunica albuginea . 

2- two of the columns of erectile tissue , the corpora cavernosa, are positioned dorsally 

3- the third column of erectile tissue, corpus spongiosum, is positioned ventrally . 
4- the three corpora are surrounded by a common loose c. t. sheath, and covered by thin skin. 
