
 

Physiology of Respiration- Lecture I 

Respiration is the “interchange of gases between the organism and the medium in 

which it lives”. In human respiration can be performed by two processes- external 

and internal processes. 

The external process of respiration involves the transfer of oxygen (O2) and carbon 

dioxide (CO2) that occurs in the lung between the atmosphere and the pulmonary 

circulation. The internal process of respiration is the similar process that occurs at 

the cellular level. 

Respiratory system 

Primary function of respiration is to obtain oxygen for use by body's cells & 

elimination of carbon dioxide that cells produce. It includes respiratory 

airways leading into lung and reverse. It can be studied under two headings- 

1.Respiratory tract or conducting passage- 

 Its function is piping air to and from the lungs. It consists of 

1.nasal cavity 

2.Pharynx 

3.Larynx 

4.Trachea 

5.Two primary bronchi 

6. Secondary, Tertiary and terminal bronchioles in lungs.  

Pathway of air flow- nasal cavities (or oral cavity) - pharynx - trachea -primary 

bronchi (right & left) - secondary bronchi - tertiary bronchi -bronchioles - 

alveoli (site of final gas exchange) 



  

Respiratory system 

2. Respiratory Seat- 

 The intimate interchanges between blood and air occur in this part. It consists of 

two lungs and their coverings or the pleura 

i. Respiratory bronchioles 

ii. Alveolar ducts 

iii. Atria 

iv. Alveolar sacs 

v. Alveoli 

 

The Mechanism of Respiration 

The mechanism of respiration is the process by which the lungs are expanded to 

take in air and then contracted to expel it. 

The cycle of respiration consists of three phases 

1. Inspiration 

2. Expiration 

3. Pause 

This cycle of respiration occurs about 16 times per minute. 

The exchange of gases (O2 & CO2) between the alveoli & the blood occurs by the 

process of simple diffusion: O2 diffuses from the alveoli into the blood & 

CO2 from the blood into the alveoli. Diffusion requires a concentration gradient. 



So, the concentration (or pressure) of O2 in the alveoli must be kept at a higher 

level than in the blood & the concentration (or pressure) of CO2 in the alveoli must 

be kept at a lower level than in the blood. This is achieved by breathing - By the 

processes of breathing fresh air continuously comes (with lots of O2 & little CO2) 

into the lungs & the alveoli. the contraction of skeletal muscles.  

Breathing requires contraction of respiratory muscles. The primary muscles of 

respiration include the external intercostal muscles (located between the ribs) and 

the diaphragm (a sheet of muscle located between the thoracic & abdominal 

cavities). 

Inspiration 

The external intercostal muscle and diaphragm, contract to bring about 

inspiration in following manner- 

• Contraction of external intercostal muscles - elevation of ribs & sternum - 

increased front- to-back dimension of thoracic cavity - lowers air pressure in 

lungs - air moves into lungs 

• Contraction of diaphragm - diaphragm moves downward - increases 

vertical dimension of thoracic cavity - lowers air pressure in lungs - air 

moves into lungs: 

 

 

Expiration 

Relaxation of external intercostal muscles & diaphragm - return of 

diaphragm, ribs, & sternum to resting position - restores thoracic cavity to 

PR inspiratory volume - increases pressure in lungs - air is exhaled 



 

Mechanism 

As the external intercostals & diaphragm contract, the lungs expand. The expansion of the 
lungs causes the pressure in the lungs (and alveoli) to become slightly negative relative to 
atmospheric pressure. As a result, air moves from an area of higher pressure (the air) to an 
area of lower pressure (our lungs & alveoli). During expiration, the respiration muscles relax 
& lung volume decreases. This causes pressure in the lungs (and alveoli) to become slight 
positive relative to atmospheric pressure. As a result, air leaves the lungs. 

 


