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Dr. khalid ----------------------------------------Urinary system-----------------------------------------2nd stage 

  Urinary system
Urinary system: is subdivided of urogenital system  which have principle function in formation , transport, storage , and excretion of urine .

It composed of (:

1- Right and left kidney (R&L)                  2- Right and left ureter 

3- Urinary bladder.                                        4- Urethra .

Kidney : they are paired organ present mainly in the sublumber region , against the dorsal wall of the abdomen. They are retroperitoneal and are partially or completely covered by a fat capsule (depend on the species of animals ) 

The function of the kidney:
1- removes waste products from blood (urine)
2-  regulates fluid/salt balance (blood osmotic pressure)
Topography : 
1-right kidney is more cranial than the left; and cranial pole of right kidney is cupped by liver;  2-left kidney is more loosely attached.

3-Surface features —

a-Cranial / caudal poles or curvatures 
b-Dorsal surface : convex and related chiefly to the diaphragm   / ventral surface is  slightly concave , it covered by peritoneum , pancreas , cecum , and  adrenal gland  
c-Medial border : has a hilus (where vessels and the ureter enter) that leads to a space (renal sinus)     d-Lateral border: is convex.
Parts of kidney :

1-Hilus : is the depressed portion which pass the artery , vein , nerves , lymph vessels and ureter. The hilus leads to the renal sinus which contains the renal pelvis or dilated origin of the ureter.

2-Renal pelvis : is expanded  in tail portion of the ureter within the kidney. Its observed in each species but absent in bovine which the ureter join in the sinus and take over the role of renal pelvis in other animals. The renal pelvis receives the urine from the papillary ducts and transport the urine to the ureter.(in horse have terminal recesses lined with mucosa have special gland. 
3-Capsule : it’s the outer most covering of the kidney , composed of thin , strong transparent membrane , consisting of collagenous   fibrous network with a small amount of elastic fibers. Its dips in the hilus and lines the renal sinus and its easily striped from the kidney.

4-The structure of kidney consist of :

a-Cortex :  is the outer portion of the kidney which is reddish brown in colour  and granular and velvety in appearance because it contains most of glomerulus.

b-Medulla :  the inner part of kidney made up primary of tubules , so it characteristic by radial striation formed from  :

1- inner medullary zone 

2- outer medullary zone which projecting radically and penetrate the cortex when it called medullary rays .

c--Renal lobe  : Is a unit of kidney consists of both cortex and medulla .

d-Renal lobule:  is area  of the kidney which found in the cortex derange by  single duct.

d-Renal pyramid is a medullary part of renal   renal lobe formed from 1- base (wide portion of pyramid adjacent to cortex)and 2- renal papillae (is apex of pyramid project toward the pelvis ).

e-Renal crest :  is the horizontal ridge of the medullary formed from the fusion of the renal papillae that projects into the renal pelvis .

f-renal papillae :  is the apical portion of the pyramid which projection the minor  calyces or renal pelvis on the face of each papillae are numerous small opening which formed area cribrosa.

i-Renal coloum : is the part of cortex pass through the medulla.

h-Medullary rays: are parts of medulla present in the cortex.

5-Perirenal fat  : is variable amount of fat surrounded the kidney , its important as a shock absorbing device and as insulting mechanism.
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Fixation of the kidney :  
1-pressure of adjacent organs.       2-renal fascia       3- peritoneum .

4-ureter.                                      5-blood vessels,    6-renosplenic ligament with left kidney.

7-renohepatic ligament with right kidney.
Classification of kidney :

A-According to the external surface : 
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Smooth  kidney ( in all animals except bovine , buffalo, and chicken ).

2- Fissured or furrowed kidney(in bovine , buffalo, and chicken),

B-According to the medulla :

1- Uni –papillary kidney : in this type the renal papillae  are fused to form crest ( renal crest) which the common renal papillae is open (in all animals except ox, pig, and man).

2- Multi papillary kidney : in this type the renal papillae of each lobe is opened separately in small (minor calyx ) in ox ,, pig and human . 
C- According to the number of lobules.

1-Single lobar in mice and  rat.

2-Multi lobular in other mammals have many lobar in each kidney.

	Animals
	Type
	Shape
	color
	Location

	Horse 
	Smooth uni-papillary 
	Left kidney (Bean shape), Right kidney (heart shape ) 

Both kidney have renal pelvis with terminal    recesses, mucous glands in pelvis.

  
	 Brawn to bright red 
	R k (T15- T17), while 

L k, (T17-L3)
  

	Dog 
	Smooth uni-papillary kidney (pseudo-multipapillary )
	Bean shape and similar to small ruminant.  

Venulae stellate are present on the canine kidney  
	Blue-red 
	R k, (T12- L2), while L, k (T13- L2)
 In Cat (unipapillary) (L2- L3) In all kidney

	Sheep 
	Smooth uni-papillary and have renal crest 
	Bean in shape have shallow hilus 
	Red- dark brown  
	R k, extend from last rib to 2nd  lumber transverse  , while L.  k, lies on dorsal surface of rumen and lies against  4th to 5th lumber process   

	Ox 
	Furrowed multi papillary kidney 
	R , k. oval in shape , the hilus ventrally near the medial border against the crus of diaphragm   while L. k,. pyramidal in shape (pointed cranially and thick caudally ), and  (the hilus lies dorsally). There is no renal pelvis (only major and minor calyx ), no renal crest
	Brawn in color 
	R. k, extend from last rib to 3rd lumber process (T13- L3), while L. k, movable (L2 –L5)


Blood supply of kidney : 
      The kidney receive a large amount of blood through the renal arteries which come from abdominal aorta, branches of these enter at the hilus and on the ventral surface of the gland and reach the intermediate zone where they form anastomotic  arches arcute  arteries. From these arcute arteries branches pass into the cortex and medulla. The cortical branches (inter lobular arteries ) have in general  m a radial course between the cortical lobules and give off a short lateral branches ( perforating and interlobular arteries ), each of which ends as the afferent vessels of  a renal corpuscle. The blood is carried from the glomerulus by a small efferent vessels, which breaks up immediately into capillaries which form network around the tubules .

*The renal veins are large and thin walled , they go to the caudal vena cava. In the veins form star-like figures (venulae satellite )by the convergence of several small radicals to a common trunk.

*The lymph vessels form net works , capsular or superficial and parenchymatus or deep on leaving the hilus they go to lymph nodes , in this region which are known as the renal lymph nodes. 

*The nerves are derived from the renal the renal plexus of the sympathetic which enclose the renal artery  
Ureters : is the narrow portion of the excretory duct of the kidney. Each begins at the renal pelvis and terminate at the urinary bladder. It divided into two part according to the course:

1-abdominal portion : each ureter emerges ventrally from the hilus of the kidney and curves caudally and medially toward the lateral face of the caudal vena cava (right side )or the aorta (left side). They then pass almost straight caudally in the psoas minor , cross the external iliac vessels and enter the pelvic cavity .

2- pelvic portion : pass caudally and little ventrally on the lateral wall of the pelvic cavity , turns medially , and pierces the dorsal wall of the bladder near the neck.

In the male : The pelvic part enters the genital fold and cross the ductus deferens.

In the female : The ureter is situated for most of it course in the dorsal part of the broad ligament of the uterus .
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The blood supply is derived from the renal artery , testicular and umbilical arteries 
Urinary bladder(( vesica urinaria ) 
Differ in form , size and position according to the amount of its contents :

1- [image: image5.emf]When empty and contracted :it’s a dense , pisiform mass and lies on the ventral wall of the pelvic cavity at variable distance caudal to the inlet .

2- When moderate  full : its ovoid in form and extends a variable   distance along the ventral abdominal wall .

The urinary bladder is composed of 

1-Cranial end : is rounded blind end  is termed  the apex or vertex ( this termed the fundus by veterinaries but is not the homologues of the fundus  in human bladder ). On its middle there is a mass  of scar tissue which a vestige of the urachus (which in the fetus form a tubular connection between the primitive bladder and allantois).

2- The middle part or body : is rounded and flattened dorsoventrally  , except when distended. It have two surface ( dorsal and ventral ) the form being the more strong convex especially in its caudal part  , cranial to the entrance of the ureters (the would corresponding to the fundus in man).

3-The caudal end : (neck ) joins the urethra , there is a smooth muscle sphincter at the neck of the bladder. It have internal urethral orifice .

*The  relation ship of the bladder vary according to the degree of fullness of the organ and also differ in important respect in the two sexes :
1-Ventral surface : lies on the  ventral wall of the pelvis and extend cranially on the abdominal wall as the bladder fills .

2-The dorsal surface : In the male is related to the rectum , genital fold , the terminal parts of the ductus deferens , the seminal vesicle and prostate .In female , its contact with the body of the uterus and the vagina. The  vertex of full bladder has variable relation with coils of the small intestine and small colon and left parts of the large colon.

Fixation of the urinary bladder:

Displacement of the bladder is limited chiefly by three peritoneal folds termed the middle and two lateral ligaments :

1-The middle ligament :is a median triangular fold formed by the reflection of the peritoneum from the ventral surface of the bladder to the ventral wall of the pelvis and abdomen. In the newborn animals , its extensive and reaches to the umbilicus. In adult , its usually much reduced in length relatively. It contains elastic and muscular fibers in the caudal part .

2- The lateral ligaments : extend from the lateral aspect of the bladder to the lateral pelvis wall. Each contains in its free edge a round , firm band , the round ligament(This is the remnant of the large fetal umbilical artery).

The retroperitoneal  part of the bladder is attached to the surrounding parts by loose connective tissue in which there is a quantity of fat. The caudal part of bladder has a definite  fixed position , while the cranial part is movable .
Blood vessels and nerve: 
1-The arteries are derived  chiefly from the internal pudendal and branches come obturator and umbilical arteries.

2-The veins : internal pudendal veins .

3-The lymph vessels : they go to internal iliac and lumber lymph node .

4-The nerves : are derived from the pelvic plexus (sympathetic and ventral branches of the third and fourth sacral nerve).

*Urethra : is expels the urine from the urinary body. Its shows distinct sex difference .

*In the male : it can be described in two portions:

1-The first part begins at the neck of the urinary bladder at the internal urethral orifice until the seminal colliculus ; this portion is a passage for urine only (at the seminal collicus the products of the genital organs also enter , and its thus a urogenital passage from here to its termination at the end of the glans penis ).
2-The spongiose (extrapelvic part ): passes between the two crura of the penis and runs along groove on the ventral surface of the corpus cavernous  penis   , enclose by the corpus spongiosum penis and spongiosus muscle. It passes glans penis and projects cranially as urothral process .

    The opening from bladder into the urethra called internal  urethral opening; it is closed except during urination. The terminal opening is the external urethral opening or urine meatus 
In the Female : urethra represented only part of the male which lies between the internal urethral orifice and the seminal colliculus. It lie centrally on the pelvic floor and related dorsally with vagina , to which it is in part attached. The external opening is at the cranial end of the vaginal vestibule        










[image: image6.jpg]testicular vessels descending colon

prepuce



