
Tracheal Systems in Insects
In most terrestrial animals, respiratory surfaces are enclosed within the body, exposed to the atmosphere only through narrow tubes.
Although the most familiar example of such an arrangement is the lung, the most common is the insect tracheal system, a network of air
tubes that branch throughout the body. The largest tubes, called tracheae, open to the outside. At the tips of the finest branches, a moist
epithelial lining enables gas exchange by diffusion. Because the tracheal system brings air within a very short distance of virtually every body
cell in an insect, the efficient exchange of O2 and CO2 does not require the participation of the animal’s open circulatory system.

Tracheal systems often exhibit adaptations directly related to bioenergetics. Consider, for example, a flying insect, which consumes 10 to 200
times more O2 when in flight than it does at rest. In many flying insects, cycles of flight muscle contraction and relaxation pump air rapidly
through the tracheal system. This pumping improves ventilation, bringing ample O2 to the densely packed mitochondria that support the
high metabolic rate of flight muscle.


