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WHAT IS RESPIRATION?
 
Respiration is the movement of air or dissolved gases into and out of the 

lungs. It includes two basic processes :- 

INHALATION AND EXHALATION

INHALATION is the process of taking in air containing oxygen while 

EXHALATION is the process of giving out air rich in carbon dioxide. 

Respiration is a biochemical process, where the cells of organisms gain 

energy by combining oxygen and glucose, which results in giving out 

carbon dioxide, ATP and water.



EXTERNAL RESPIRATION: During external respiration, gaseous exchange takes 

place between blood and the external environment (with the help of Gills, lungs). 

INTERNAL RESPIRATION: During internal respiration, also termed as cellular or 

tissue respiration, gaseous exchange occur between blood and cells or tissues of 

the body

TYPES OF RESPIRATION

PATHWAY OF RESPIRATION 
IN HUMAN BEINGS

AIR CONDUCTING PORTION : Nose, Pharynx, Larynx, Trachea, Bronchi, 
Bronchioles 
GAS EXCHANGE PORTION : Alveoli (functional unit of the lungs).





TYPES OF RESPIRATORY ORGANS

Gills
Lungs
Gas Bladders
Cutaneous Respiratory Organs
Accessory Air-breathing Organs
Breathing and Embryos







GILLS 
Gills are the aquatic respiratory organs of fishes and amphibians. In addition 

to gaseous exchange, gills may serve for loss or gain of water, and 

elimination of salts in marine teleosts. 

On the basis of their location, gills are of two general types:- 

INTERNAL GILLS AND EXTERNAL GILLS. 

INTERNAL GILLS or TRUE GILLS are characteristic of fishes. They are 

located in the gill slits and attached to the visceral arches. They may or may 

not be branched. 

EXTERNAL GILLS or LARVAL GILLS are formed as branching outgrowths 

from the exposed outer epithelium of gill arches and not from that of the 

pharyngeal pouches.





INTERNAL or TRUE GILLS
 Characteristic of fishes. 

 They are located in the gill slits and attached to the visceral arches. 

 They may or may not be branched. 

GILL SLITS are one of the most fundamental traits of the chordates. The 

number of gill slits varies in different chordates: 140 in amphioxus, 6-14 pairs in 

cyclostomes, 5 pairs in most elasmobranchs and bony fishes and 4 pairs in some 

teleosts. The gill slits are separated from one another by partitions called visceral 

or gill arches. 

STRUCTURE OF A TRUE GILL: True gills are developed on the walls of 

some gill clefts or gill arches. Typically, a gill is composed of two rows of 

numerous gill filaments or lamellae. Gill filaments are richly supplied with blood 

capillaries and it is here that the exchange of gases with water takes place.



EXTERNAL or LARVAL GILLS 

EXTERNAL GILLS or LARVAL GILLS are formed as branching outgrowths from 

the exposed outer epithelium of gill arches and not from that of the pharyngeal 

pouches. 

They are ectodermal in origin, and usually temporal organs found only in 

larval stages, hence also termed larval gills. They occur in the larvae of lampreys, a 

few bony fishes, and all amphibians.

 In amphibians, larval external gills are absorbed at the time of metamorphosis 

but in water-living perennibranchiate urodeles, both external gills and gill slits 

persists during adult life.











tiny sets of muscles that open and close it. Usually the trachea branches into two 
bronchi, one to each lung. In some species, each bronchus branches into 
successively smaller bronchioles that eventually supply air to the respiratory 
surfaces within the lung. 
In tetrapods with slender bodies, one lung may be reduced in size; and in some 
amphisbaenids and most advanced snakes, only a single lung is present. The 
trachea, bronchi, and bronchioles can hold a significant volume of air. Although 
exhalation forces most of the spent air from the lungs, some remains in these 
passageways. Upon inhalation, this “spent” air is drawn back into the lungs before 
fresh air from outside reaches the lungs to mix with the used air. This volume of 
used air within the respiratory passageways is called the dead space. 
The total volume inhaled in a single breath is referred to as the tidal volume. In a
chicken, the dead space may represent up to 34% of the total tidal volume. Normal 
tidal volume of a human at rest is about 500 ml. Because the dead space is about 
150 ml (30%), 350 ml (500 ml–150 ml) of fresh air actually reaches the lungs




















































