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Respiratory system  

 



Overall function 

• Movement of gases 

 

• Gas exchange 

 

• Transport of gas (oxygen and carbon dioxide) 













Anatomi saluran napas 



Cast of lung airways 



Overview of airway cell types 

Epithelium:                  columnar                                 cuboidal                            squamous               



Mucociliary system 



 



























Diffusion: how does gasses get across the blood-gas barrier 



Blood-gas barrier  

Half of  area of barrier 
has a thickness  only 0,2 

to 0,3 µm 



High power view of blood-gas barrier 



Surface area of blood-gas barrier 

There are ± 300 million alveoli in the human lung,creating 85 m2 
surface area of gas transfer. 



Principles of diffusion  

• All gases pass across the blood-gas barrier by Simple Diffusion: from  

   an area of high to low partial pressure. It is a passive process which  

   means requires no energy. 

 

• Fick’s law: P1 is pressure in alveoli (100 mmHg) 

                     P2 is pressure in blood entering lung  (40 mmHg) 



Pulmonary Blood Flow 



Pulmonary and systemic circulations 



Recruitment and distension of capillaries 
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Measurement of total pulmonary blood flow 



Uneven distribution of blood flow 



Three zone model of distribution of blood flow 



Pulmonary Gas Exchange  



Ventilation 

Blood flow 

Concentration 

depends on 

ventilation/blood flow 

Key role of ventilation-perfusion ratio 



Model showing the importance of the ventilation-perfusion ratio 



Effects of changing the ventilation-perfusion ratio 



Effects of changing the ventilation-perfusion ratio 



Ventilation-perfusion ratios down the upright lung 



Regional differences of gas exchange 



Cause of an alveolar-arterial PO2 difference 



Ventilation-perfusion inequality must cause hypoxemia 



Normal distribution of ventilation perfusion ratios 



Distribution of ventilation-perfusion ratios in emphysema 



Distribution of ventilation-perfusion ratios in chronic bronchitis 



How can we asses the amount of ventilation-

perfusion inequality in lung disease? 

Suppose the arterial PO2 is 50 and the PCO2 is 

60 mm Hg 

 

Is ventilation-perfusion inequality present or is 

there just hypoventilation? 

 

To answer this we use the alveolar gas equation 

 



Using the alveolar gas equation to calculate the 

alveolar-arterial PO2 difference 
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