
Urinary System



Urinary System Functions

Maintain constancy of the extracellular fluid

– Concentration of water (osmolarity)

– Blood pressure (volume of water)

– Electrolyte composition (sodium, potassium, 
acid and base, etc.)

– Waste removal

Regulated by hormones and neuronal inputs



Kidney Functions

• Filters all blood 
– 180 liters per day

• Reabsorbs critical nutrients and water
– reabsorbs 99% of filtrate

• Secretes other electrolytes and chemicals
– some chemicals pumped into filtrate 



Kidney Other Activities

• Produces erythropoietin 
– stimulates red blood cell production

• Produces active form of Vitamin D3
– essential for calcium absorption from gut 

• Produces renin
– enzyme that participates in a chain of 

reactions to increase blood pressure
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Nephron

• Functional 
unit of the 
kidney

• Filtration, 
reabsorption, 
and secretion 
occur here

• Starts in the 
cortex and 
loops down 
into medulla



Nephron
• Bowman’s capsule
• proximal convoluted 

tubule
• loop of Henle

– descending thin limb
– ascending thin limb

– ascending thick limb

• distal convoluted 
tubule

• collecting duct 
(not part of nephron)



Blood Flow

• afferent arteriole
• glomerulus

– bundle of capillaries
– fenestrated (large pores)
– blood “filtered” here

• efferent arteriole
• peritubular capillaries 

& vasa recta
– reabsorption



Blood Flow

• Bowman’s Capsule
– glomerular capsule
– two layers
– Outer wall (parietal) 

• simple squamous ET

– Inner wall (visceral)
• specialized cells called 

podocytes

• Glomerulus
– Podycytes wrap around 

capillaries



Kidney Cortex



1. Glomerulus

2. Proximal tubule

3. Distal tubule



Flow of Filtrate
• Bowman’s capsule
• proximal convoluted tubule
• loop of Henle
• distal convoluted tubule
• collecting duct
• renal papilla
• minor calyx
• major calyx
• renal pelvis
• ureter
• urinary bladder
• urethra



Ureter Cross-section

Transitional 
epithelium 

allows ureters 
to stretch and 

expand



Human Ureter



Urinary Bladder



Urinary Bladder Features

• transitional epithelium
– allow for stretching

• muscular walls
– 3 layers of smooth 

muscle

• trigone
– area at base of bladder
– formed by triangle of 

urethra exit, and ureter 
entrances.



Blood Flow
• aorta
• renal artery
• arterial branches
• afferent arteriole
• glomerulus
• efferent arteriole
• peritubular

capillaries 
• venous branches
• renal vein
• inferior vena cava


