
The Formation of Urine
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Glomerulus - cluster of capillaries that act as high-pressure filter
Blood is at 4 times it’s normal pressure while in glomerulus
Water and dissolved solutes (NaCl, H+, NH3, glucose, amino 
acids, urea, and uric acid) are forced through walls of glomerulus 
and into Bowman’s capsule

The Formation of Urine
Urine formation occurs in nephron and involves 3 steps:

1. Filtration
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Sodium ions (Na+) are actively transported out of proximal tubule 
of nephron by carrier proteins

The Formation of Urine
Urine formation occurs in nephron and involves 3 steps:

2. ReabsorptionReabsorption

Negative ions such as chloride (Cl-) and bicarbonate (HCO3-) 
follow Na+ ions by passive transport (electrostatic attraction)
Movement of solutes draws water out of nephron by osmosis
Other molecules (glucose and amino acids) are also actively 
transported out of nephron
Molecules move into bloodstream

Most of water and some of dissolved solutes that enter nephron 
must be selectively reabsorbed back into blood stream
Reabsorption happens through active and passive transport



Reabsorption Moves Solutes From Nephron to Bloodstream



This concentrates waste products in urine

Nitrogenous wastes (ammonia, urea, uric acid), excess H+ ions 
and some minerals are actively transported from bloodstream 
into distal tubule of nephron

The Formation of Urine
Urine formation occurs in nephron and involves 3 steps:

2. Reabsorption

Secretion Moves Solutes From Bloodstream to Nephron



The Formation of Urine
Urine formation occurs in nephron and involves 3 steps:

3. Secretion

Each day kidneys filter about 180 L of blood in order to produce 
2-2.5 L of urine
Normal urine has colour that varies from yellow to amber, smells 
of ammonia, and has pH that ranges from 5-8
Urine is mostly water, but also contains urea and variety of salts
Should NOT contain glucose or proteins 



Solutes Concentration in 
Blood (%)

Concentration in 
Urine (%)

Water 90 95

Urea 0.03 2.0

Sodium Chloride 0.7 1.5

Protein 8.0 0

Glucose 0.08 0

Table 1. Percentage of certain solutes found in blood and urine. Solutes in 
            green are normal components of urine, while those in red are not
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