Urinary System :- 

Included :- 

1- Paired kidneys 

2- ureters 

3- urinary bladder 

3- Urethra

Kidney :-
Consist of two parts :

a)) Cortex 

b)) Medullary 

The kidney surrounded by capsule consist of:- 

1-outer layer ( collagen and elastic fibers ) and 

2-inner layer ( loose c. t. with fine reticular fibers ) 

The nephron :- the structure and functional unit of kidney and 

has six morphologically distinct segments:- 

1- Glomerulus ( Renal corpuscles )  

2- convoluted portion of the proximal tubule 

3- straight portion of the proximal tubule 

4- thin and thick segments ( Henle,s loop )  

5- straight portion of distal tubule 

6- convoluted of distal tubule    

a)) The proximal and distal convoluted tubules are located in the cortex 

b)) The straight portion of proximal and distal tubules and the thick and thin segments make a loop that extends into the medulla called loop of henle,s 

Renal corpuscle  :- Consist of :

1- Glomerulus  

2- Bowman's capsule

The epithelium covering each capillary is the glomerula epithelium and that lining the opposing wall is known as the capsular epithelium .

Bowman's space is the space between capillaries and capsular 

Vascular pole represent the region of the renal corpuscle where the efferent and afferent arterioles are located for composed of glomerulues .      

Urinary pole is opposite the vascular pole located where the capsular epithelium is continues with the cubodial epithelium of the proximal convoluted tubule . 

The glomerular capillaries are situated between two arterioles ( afferent and efferent )  , however, blood through the capillaries it is under considerable pressure , and a clear fluid , the blood ultra filtrate , filter through the glomerular vessels walls and the glomerular epithelium into capsular space, urine is formed from the blood ultrafiltrate as flow through the various nephron segments .        

Capsular epithelium is typical simple squamous epithelium . It become cuboidal at the urinary pole. 

Proximal tubule :- has two segments 

1- convoluted part , which makes several loops in the cortex near the renal corpuscles .

2- straight portion , extending into the outer zone of the medulla . 

The cells of the proximal tubule are ;-

a- more acidophilic than those other parts of nephron 

b- in a cross section of tubule , the epithelium cells is pyramidal

c- spherical nucleus near the base 

d- free surface for cells has microvilli as the brush border 

Thin segment :- 

a- Consist of : descending and ascending portion of Henle,s loop .

b- the tubules are lined with simple sq. epith. 

c- the nuclei tend to bulge to the lumen 

d- the surface of cells has a few short microvilli  

Distal tubules :- 

a- the straight portion is the thick ascending limb of Henle,s loop , which rises through the outer zone of the medulla into the cortex 

b- there is no brush border , but occasionally one long cilium project into the lumen . 

There some histological characteristics make it possible to differential the two segment :-

1- the lumen of the distal tubules tends to be larger because the epithelium is lower and the cells narrow there are more nucli than in cross sections of proximal segment .     

3- unlike the proximal tubules , there no brush on the surface of the cells . 

Collecting Tubules :-

1- are not part of the nephron. 

2- they have different embryological origins 

3- are about 20 mm long and have three recognized regions ( cortical , medullary and papillary ) . 

The cortical collecting tubules:- are located in the medullary rays composed of two types of cuboidal cells ( Principle cells and Intercalated cells ) .  

Medullary collecting tubules :- are of larger caliber because they are formed by several cortical collecting tubules .composed of principle cells 

Papillary collected tubules :- are larger ducts , 200 – 300 um in diameter , these ducts are lined by tall columnar principal cells only . 

Arched collecting tubules :- 

1- side branches of the straight collecting tubules 

2- provide connection for several nephrons within a lobule 

3- have cuboidal epithelium 

4- cytoplasm is pale 

5- has a dark and spherical nucleus .  

Straight collecting tubules :- 

1- located in the medullary ray 

2- the cuboidal epithelium lining theses tubules , is somewhat taller than that in the arched portion 

3- are two of epithelium cells :- a)) clear cells , predominant in the more distal segment and less numerous in proximal portion . b)) dark cells , numerous in the proximal duct and fewer toward the papilla .   

Papillary ducts :- 

1- several straight collecting tubules join at acute angels to form the larger collecting or papillary duct which open at the apex of the papilla . 

2- the epithelium is columnar and becomes transitional toward the duct opening .   

LAB. 

Kidney 

Consist of the following :- 

1- cortex :- consist of 

a)) Bowman's capsule 

b)) Glomerulus : truffles of capillaries 

c)) proximal convoluted tubules : long have brush border , narrow lumen , cytoplasm is acidic 

d)) Distal convulated tubules : short without brush border , large lumen , cytoplsm is faint   

2- Medulla : Henle,s loop composed of 

a)) ascending segment : cell is cuboidal 

b)) descending segment : sq. cells 

c)) collecting tubule : straight cub. cells 

d)) papillary duct : larger diameter , col cells 

 Urinary System :-

Ureter :- tube about 3-4 mm in diameter , is approximately 25 – 30 cm long and pierces the base of urinary bladder .

The ureters are hollow tubes consisting of :-

1- mucosa , lines the lumen .

2- muscular coat .

3- fibrous , c. t. covering .

The mucosa:-

1- appear as several folds , which project into the lumen when the ureter is empty , but are absent when the ureter is distended .

2-type of epithelium is transitional epithelial lining , three to five cell layers in thickness , overlies layer of dense irregular fibro elastic c t. which constitutes the lamina propria .

3- basal lamina is separated the epithelium from the lamina propira .       

The Muscularis : 

1- composed of two predominantly inseparable layers of smooth muscle cells

2- the arrangement of the layers is the following the outer layer is arranged circularly and the inner layer is longitudinally . 

3- the arrangement is true for the proximal two thirds of the ureter , but in the lower third near the urinary bladder has outer longitudinal , middle circular and inner longitudinal .     

4- the proximal and distal terminal of ureter are blends with the capsule of the kidney and c. t. of the urinary bladder respectively .

5- the urine pass to the urinary bladder by muscular contraction of the ureteric wall establishes peristalsis – like waves . 

6- the ureter pierce the posterior aspect of the base of the bladder , a valve – like flap of mucosa over each ureteric orifice , preventing regurgitation of urine from the bladder back into ureters .  

Urinary Bladder :- it is essentially an organ for storing urine until the pressure become sufficient to induce the urge for micturition or voiding 

1- The mucosa of bladder is arranged in numerous folds , which disappear when the bladder become distended with urine . 

2- during the distention the transitional epithelium become stretched and change their morphology to become flattened . 

3- the triangular region of the bladder , whose apices are the orifices of two ureters and the urethra , is known as the trigone .

4- lamina propria of the bladder may be subdivided into two layers : a more superficial , dense irregular collagenous c. t. and deeper looser layer of c. t. composed of mixture of collagen and elastic fibers . 

5- the lamina propria contains no glands except at the region surrounding the urethral orifice , where mucous glands may be found .      

The muscular coat of the urinary bladder is composed of :-

1- Three interlaced layer of smooth muscle , which can be separated only in the region of the neck of the bladder . 

2- arranged as a thin inner longitudinal layer , a thick middle circular layer and a thin outer longitudinal layer . 

3- the middle circular layer forms the internal sphincter muscle around the internal orifice of the urethra . 

The adventitia of the bladder is composed of dense irregular collagenous type of c. t. containing amount of elastic fibers . 

Urethra :- 

1- Single tubular structure which communicates with outside , permitting elimination of urine from the body . 

2- skeletal muscle fibers form the external sphincter muscle surrounding the urethra , theses muscle permits voluntary control of micturition . 

3- the urethra of male is longer than  that of the female and has a dual function , acting as a route for urine as well as semen .      

Female urethra :- 

1- extends from the urinary bladder to the external urethral orifice just above an anterior to the opening of the vagina . 

2- lined by transitional epithelium near the bladder and stratified sq. nonkeratinized epithelium along the remainder of it's length .

3- the muscular layer is continuous with that of the bladder but composed of two layers an inner longitudinal and outer circular smooth muscle layer 

4- contain the sphincter of skeletal muscle surround it and permits voluntary control of micturition .     

Male Urethra :-

Have three regions are named according to the structures through which it passes .

1- the prostatic urethra :- 3 – 4 cm long , lies entirely in the prostate glands , lined by a transitional epithelium and receives the opening of many tiny ducts of the prostate .

2- the membranous urethra : 1 – 2 cm long , this segment passes through the perineal membrane , lined by stratified columnar epithelium , interspersed during them pseudostratified columnar epithelium       

3- the spongy urethra ( penile urethra ) : the longest portion ( 15 cm ) passes through the length penis into external urethral orifice . This segment is named because it is located in the corpus spongiosum . Lined by stratified columnar epithelium interspersed of pseudostratified columnar epithelium and stratified squamous nonkeratinized epithelial The enlarged terminal portion of urethra is lined by stratified squamous nonkeratinized epithelium .     

Lamina propria of all three region is composed of a loose fibro elastic c. t. with rich vascular supply . 

· Lab. 

· Ureters :- composed of mucosa : transitional epithelium 

· Lamina propria wide region of fibro elastic c. t. 

· Muscular externa : inner longitudinal and outer circular muscle 

· Adventitia fibro elastic c. t.  

