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Properties of Water
❖ Very Polar
❖ High boiling point
❖ Forms large network of hydrogen bonds



Surface Tension

❖ Water has a VERY HIGH surface tension
❖ Water will attempt to minimize its surface    

area in contact with air



Surface Tension
❖ An air-filled sphere coated with water has a 

tendency to collapse (reach a minimum 
volume) due the pulling force of water 
surface tension



Lung Surfactant
❖ Alveoli are coated with lung surfactant in 

order to reduce the surface tension of water, 
thus preventing collapse (atelectasis) upon 
exhalation and decreasing the force 
necessary to expand the alveoli upon 
inhalation



Production of Surfactant

❖ Produced in Type II alveolar epithelial cells

❖ Exported as lamellar bodies to the alveolar 
surface

❖ Contains a mixtures of lipids and proteins



Composition of Surfactant

❖ Major Lipids (~90%)
◗ Saturated Phosphatidylcholine

DPPC (Lecithin) 60-80%
◗ Unsaturated Phosphospholipids

Phosphatidylglycerol (PG) ~10%

❖ Major Proteins (~10%)
◗ Hydrophilic (SP-A & SP-D)
◗ Hydrophobic (SP-B & SP-C)



Function of Surfactant
❖ Lipids form a monolayer at the 

air-water interface

❖ Surface tension decreases as lipid 
monolayer is compressed



Role of Lipid Components

❖ DPPC
◗ Forms stable condensed monolayers
◗ Poor at spreading

❖ PG (and other unsaturated lipids)
◗ Interacts with proteins
◗ Helps DPPC to spread



Role of Protein Components

❖ Hydrophilic (SP-A and SP-D)
◗ Immune functions
◗ Transport to alveolar surface

❖ Hydrophobic (SP-B and SP-C)
◗ Monolayer adsorption and fluidity
◗ Other properties?



SP-A

❖ Glycoprotein (collectin)
❖ Binds phospholipids – role in 

tubular myelin
❖ SP-A knock-out mice survive
❖ May help to regulate surfactant 

production by type II cells



SP-D

❖ Glycoprotein (collectin)
❖ Poor binding to phospholipids
❖ Enhance phagocytosis of bacteria?
❖ Helps to clear inhaled pollutants 

without inflammation



SP-B

❖ Absolutely required for survival
❖ Tubular myelin component
❖ Enhances adsorption and 

respreading
❖ Fluidizes monolayer and helps to 

prevent collapse



SP-C

❖ Smallest and most hydrophobic 
protein

❖ Contains 2 fatty acid chains
❖ Increases rate of adsorption
❖ SP-C null mice survive but have 

breathing problems



From J. Goerke, Pulmonary surfactant:  functions and molecular composition
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