Urinary
Anatomy of the Urinary System


Functions:



1.  removal of nitrogenous wastes


2.  maintains the electrolyte, acid-base, and fluid balances of the blood


3.  the major homeostatic organ of the body
Gross Anatomy of the Human Urinary System: made up of 2 kidneys, 2 ureters, 1 urinary bladder, and 1 urethra

Kidneys: are paired


Performs the functions above



Manufacture urine



Other organs mentioned are storage or transportation organs

Ptosis: when the fatty material surrounding the kidneys is reduced in amounts


Causes the kidneys to lose some anchoring to the body wall


Can drop to alower position in the abdominal cavity

Renal Arteries: come from the descending aorta


Hilus: indented region where the renal arteries (and other structures) enter the

kidney

Renal Veins: drain blood from the kidneys

Ureters: drain urine from the kidneys


Carry the urine by peristalsis to the bladder for storage

Urinary Bladder: sac-like structure that is the holding area for urine




Will have 2 ureters that come from this organ


Urethra: only one



Drains the bladder


Trigone: the triangular region that is outlines by the openings of the 2 ureters and

1 urethra

Male Urinary System: the urethra is around 20cm (8in) long



Urethra travels the length of the penis and opens at the tip




3 regions: prostatic, membranous, and spongy



Male urethra has 2 functions:

1. A urine channel

2. Is a passageway for semen
The male urethra is both a urinary and reproductive structure


Female Urinary System: urethra is very short, around 4cm (1.5in)



Are no common urinary/reproductive pathways




Only used to transport urine to the exterior of the body

Kidney Anatomy

Renal Capsule: a smooth, transparent membrane that adheres to the outside of the

kidney

Kidney Cortex: superficial kidney region



Is lighter in color




Has a rich blood supply


Medullary Region: darker, reddish-brown region


Medullary (renal) Pyramids: triangular regions that look striped




The base points toward the cortex


Papilla (Apex): points to the inside of the kidney

Renal Columns: areas of tissue that look like the cortex



Split and dip inward between the pyramids



Renal Pelvis: medial to the hilus



Mostly flat, basinlike cavity


Ureter: is continuous with the ureter



Exits from the hilus region


Major Calyces: larger extensions of the pelvis



Minor Calyces: subdivisions of the major calyces





Collect urine and drain from the pyramidal tips into

the pelvis



Glomeruli: urine forming structures
Vascular Supply
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Renal Arteries: ¼ of the body’s blood supply is delivered to the kidneys each

minute
Functional Microscopic Anatomy of the Kidney and Bladder


Kidney: contains over a million nephrons (parts of the kidney that form urine)


2 Major Structures of Nephrons:




Glomerulus: capillary cluster



Renal Tubule: begins as a blind ended tubule that gradually

encloses the glomerulus
Becomes highly coiled and convoluted and drops down into

a hairpin loop and twists again before entering a collecting duct



Glomerular (Bowman’s) Capsule: the enlarged end of the renal tubule that

encloses the glomerulus


Podocytes: highly specialized cells



Have long branching processes that connect with other podocytes




Attach to the endothelial wall of the glomerular capillaries




Form a porous membrane that surrounds the glomerulus


Renal Corpuscle: the glomerulus-capsule complex as described above
Anatomical Areas of the Renal Tubules:




Proximal Convoluted Tubule




Loop of Henle




Distal Convoluted Tubule



Cortical Nephrons: the name of majority of the nephrons




Found in the cortex


Juxtamedullary Nephrons: nephrons that are located close to the cortex

medulla junction




These nephrons penetrate into the medulla


Collecting Ducts: receive urine from many nephrons




Run through the medullary pyramids which gives them

their striped look





Close to the renal pelvis, fuse to form the papillary ducts

that empty the final urinary product in the calyces and pelvis of the kidney

Function of Nephron (depends on the features of the renal circulation)



Afferent Arteriole: vessels moving blood to the glomerulus capillary bed


Efferent Arteriole: vessels moving blood from the glomerulus capillary

bed
2 Capillary Beds:

1. Glomerulus Capillary Bed: no capillary bed like it anywhere in

the body






Very high pressure bed throughout






2 things make it high pressure:

1. The bed is fed and drained by arterioles

2. The afferent feeder arteriole is larger than the efferent (drainer)

High pressure forces out fluid and blood

components into the glomerular capsule






This forms the filtrate that is processed by the

nephron tubule
2. Peritubular Capillary Bed: arises from the efferent arteriole

(drains the glomerulus)





Attached to the renal tubule and empties into the

interlobular veins





Are low pressure porous capillaries that are adapted

for absorption





Readily take up solutes and water reabsorbed from

the filtrate


Juxtaglomerular Apparatus (JGA): important in forming concentrated

urine





Made up of:





Juxtaglomerular cells: blood pressure sensors







Located in the walls of the arterioles near

the glomerulus






Macula densa: specialized group of columnary

chemoreceptor cells


Urine Formation

1. Filtration: done by the glomerulus
Is a passive process where blood passes from the

glomerular capillary bed into the glomerular capsule





Filtrate then enters the proximal convoluted tubule
2. Reabsorption: some is passive, but most relies on active

transport




The composition of the blood and needs of the body

determine which substances are reabsorbed




Substances almost always reabsorbed are water, glucose

and amino acids




The ions that are reabsorbed or eliminated are based on the

pH of the blood and electrolyte levels




Waste products are reabsorbed much less frequently




75-85% of reabsorption occurs in the proximal convoluted

tubule

3. Secretion: the reverse process of reabsorption
Substances move:

- Either from the blood of the peritubular capillaries through tubular cells 

 OR 

-From tubular cells into filtrate into urine





The process is important for the disposal of substances not

already in the filtrate and for controlling pH
Bladder: storage compartment for urine
Usually holds around 200mL before the stretch receptors are

activated and impulses are sent via the parasympathetic pathway



The impulses begin the bladder walls contracting which moves

urine to the superior part of the bladder


The urine touching the internal sphincter is what gives the

sensation of needing to void


If a person does not void, contractions of the bladder stop for some




time and urine continues to accumulate


If voiding is inhibited for a long enough period of time, and around

400-500mL of urine have been collected, the micturition reflex is initiated

Micturition: voiding; the process in which urine empties from the bladder
Internal Urethral Sphincter: more superior of the sphincter muscles;

Involuntary
External Urethral Sphincter: more inferior of the sphincter muscles




Voluntary


Both sphincters control the outflow of urine from the bladder


Incontinence: lack of voluntary control over the external sphincter


Is normal in children 2 or younger because they do not have

voluntary control




In adults and older children, it is a result of spinal cord injury,

emotional problems, bladder irritability, or some other pathology of the urinary tract

