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Organs of The 
Urinary SystemAdrenal gland

Kidney 

Ureter

Urinary bladder

Urethra 

Renal artery and vein

Figure 26.1

Functions of the urinary system organs: Urethra – expels urine from the bladder; 
urinary blader – stores urine; ureters – carry urine from kidney to bladder; kidney –
maintain homeostasis of the blood.
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Structure of the Kidney

Figure 26.4
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Pyramids contain tubules which release urine from papilla (tip) into the calyx.
Calyces act as funnels to receive urine from papilla and connect to the renal 
pelvis
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Kidney Section
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Figure 26.3

Same structures as in the previous slide, but with the blood supply shown.
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Kidney 
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Figure 26.3
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Segmental artery

The blood supply of the kidney is paramount in its function. The two kidneys 
receive between 15 and 20% of the body's systemic blood flow at rest. The 
renal artery branches into lobar and then interlobar arteries. These pass 
through the renal columns toward the cortex. Arcuate arteries branch into 
the cortex and lead to interlobular arteries which distribute the blood evenly 
throughout the cortex to the afferent arterioles which serve the nephrons. 
Blood flow leaving the nephrons returns by veins of the corresponding 
names. 
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Nephron Vasculature

Cortical Nephron Juxtamedullary nephron
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Convoluted 
tubules

Collecting tube

Loop of Henle

Loop of Henle

Interlobular artery

Comparison of cortical nephrons, whose loops just barely enter the medulla, with 
juxtamedullary nephrons, which have long loops that dip far into the medulla. The 
juxtamedullary nephrons are only a few % of human nephrons, but they are 
important in concentrating the urine by reabsorption of water. They do this because 
they pass through the very hypertonic and salty deep medulla, which pulls water out 
of the descending limb.
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A cortical nephron.



Orientation of the Nephron Structures

Cortex

Capsule Glomerulus
Distal convoluted tubule (DCT)

Juxtamedullary
nephron

Outer medulla

Medulla

Inner medulla

Proximal convoluted tubule (PCT)

Cortical nephron
Medullary ray -contains only straight tubules

Collecting tubule

Ascending limb
Descending limb }Loop of

Henle

Collecting duct 

Papilla

This shows you the relationship of the two types of nephrons to the cortex and 
medulla.
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Normal Human 
Kidney

Renal cyst

Fetal lobules

Fetal lobules normally, but not always, disappear as the kidney matures. Small 
numbers of cyts are also normal.
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Kidney Section

cortex pyramid Renal columncalyx

Here you can see the regions of the kidney. The hilus (notch) of the kidney where 
the renal pelvis is located is usually filled with fat, the yellow substance.



Glomerulus 

Bowman's  
Capsule

Convoluted  
Tubule

A medullary ray is a group of straight tubules of the loop of Henle
and  collecting tubules, along with blood vessels which project from 
the cortex  into the medulla.

Structure of the Cortex

The cortex is distinguished by the presence of glomeruli and Bowman’s capsules. 



The Glomerulus and Bowman's Capsule

Red = endothelial capillary cell; Yellow = epithelial cell of the visceral 
layer of  Bowman's capsule; Green = simple squamous epithelial cell of 
the parietal layer of  Bowman's capsule; Black = mesangial cell, a 
phagocyte believed to remove protein  complexes from the filtration 
membrane; Black = macula densa cells adjacent to the  distal tubule.

A detailed view of the glomerulus. You can distinguish the capillaries and 
surrounding visceral layer cells of Bowman’s capsule.



Glomerular Structures

Red indicates the afferent arteriole where it enters the glomerulus at the 
vascular pole.  Yellow arrow indicates the opening of the Bowman's 
capsule into the proximal  convoluted tubule.



Convoluted Tubules
proximal convoluted tubule 
(cells have  brush border)

distal convoluted  
tubule 

The proximal convoluted tubule cells are thicker and have visible microvilli to 
provide for their extensive secretion and absorption. Distal tubular cells do not 
require such complexity as they are less active in this regard.



The collecting ducts have simple cuboidal epithelia as do some of 
the other tubule  segments. A  group of blood vessels called the
vasa recta parallel these tubules running  into the medulla. There 
are no arteries or arterioles supplying blood to the medullary  
structures, only the vasa recta. 

Renal Medulla

Tubules in the medulla run nearly parallel to one another as they head toward the 
papillae of the pyramids.



Two layers of smooth 
muscle (three near the  
bladder) move urine by 
peristalsis.

Mucosa of transitional 
epithelium  allows 
expansion and damping 
of  pressure.

Low power

High power

The Ureters

Ureters and the urinary bladder both have transitional epithelial lining to allow for 
stretchability.



Three layers of smooth muscle in the urinary bladder, called the
detrusor muscle, cause  a compression during micturition. The 
bladder wall has extensive rugae, flattened in this  distended 
bladder. The transitional epithelial lining (on the right side) 
permits expansion as the bladder  fills with urine.

Urinary Bladder

A distended bladder shows the thin view of transitional epithelium. This lining gets 
thicker when the bladder shrinks.
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The 
Urinary 
Bladder

Figure 26.18
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Urine travels to the urinary bladder through the ureter by peristalsis. The 
ureter has two layers of smooth muscle which work like smooth muscle in 
the intestine, except they are in reversed position (longitudinal toward the 
inside, circular toward the outside). The ureter is lined with transitional 
epithelium to allow for stretch and reduce back pressure on the kidney. 
The bladder is also lined with transitional epithelium and has many rugae for 
expansion. The bladder's detrusor muscle consists of three layers like the 
stomach's and also serves for compression. At the lower end of the bladder 
the ureteral openings form a triangle with the urethra which is called the 
trigone. The trigone has longitudinal folds which funnel the urine toward the 
urethra. These folds help squeeze the ureteral openings closed when 
micturition occurs. 
The urethra varies from a short tubule in females to a longer tubule in males 
with several sections (see diagram). Near the bladder the urethra is lined 
with transitional epithelium and near the external os it is stratified squamous, 
while in the middle it is pseudostratified columnar epithelium. 
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Lab Protocol

A. Materials 

1. Models: Urinary system, kidney 

2. Cadaver dissection

3. Sheep kidneys for student dissection 

4. microscope slides and the Virtual Microscope

kidney section, urinary bladder

ureter, urethra.
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B. Procedures: 

1. Identify the gross anatomy of kidney and 
urinary system using models and dissections and 
relate anatomical structures to functions. 

2. Discuss and identify the histological 
structure of the kidney using slides and relate to 
kidney functions and urine production. 

3. Make a drawing from the kidney section 
identifying structures found in the cortex and 
medulla: convoluted tubules, loops and collecting 
tubes, glomeruli, Bowman’s capsule.


