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Circulation and gas exchange 
 

Every organism must exchange materials and energy with its environment 

and this occurs at the cellular level. Cells live in aqueous surroundings, with 

the resources they need, such as nutrients and oxygen, passing into the 

cytoplasm across the plasma membrane and metabolic wastes such as CO2 

passing out.  

Transport systems functionally connect body cells with the organs of 
exchange:  

The time it takes for a substance to diffuse from one place to another is 

proportional to the square of the distance the chemical will travel. e.g.  

It takes 1 second for a given quantity of glucose to diffuse 100µm, 

It takes 100 seconds for the same quantity to diffuse 1mm. 

By transporting fluid throughout the body, it functionally connects the 

aqueous environment of the body cells to the organs specialized for 

exchanging gases, absorbing nutrients, and disposing of wastes.  

e.g. In our lungs O2 inhaled  from air diffuse across the thin epithelium and 

into the blood, while CO2 diffuses in the opposite direction. 

The circulatory system carry oxygen-rich blood to all body parts. Blood 

streams through our tissues within microscopic vessels called capillaries.  

Chemicals are transported between the blood and the interstitial fluid that 

directly bathes the cells. 

 

 Most invertebrates have a gastrovascular cavity or a circulatory system 
for internal transport: 

Gastrovascular cavities: 
Hydra and cnidarians have no specialized system for internal transport. The 

body wall encloses a central gastrovascular cavity, which serves the dual 

functions of digestion and distribution of substances throughout the body. Fig. 
37.7a.  
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The fluid inside the cavity is continuous with the water outside through a 

single opening thus, both inner and outer layers of tissue are bathed by fluid.  

Planarians and other flatworms have gastrovascular cavities that exchange 

materials with the environment through  a single opening.Fig. 37.7 P800. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Open and closed circulatory systems: 

A gastrovascular cavity is inadequate forinternal transport within animals 

having many layers of cells especially if the animals live out of water. 

open circulatory system  

For example, in insects, arthropods,and most mollusks blood bathes the 

internal organs directly. This is called open circulatory system (Fig. 38.2a)p 
821. The body fluid is called hemolymph. Chemical exchange between fluid 

and body cells occurs as one or more hearts pump the hemolymph into an 

interconnected system of sinuses, which are spaces surrounding the organs. 

Hemolymph is circulated by body movements that squeeze the sinuses and 

by the contraction of the heart. Example, in grasshoppers and other 
arthropods, the heart is an elongated tube located dorsally. When the heart 
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contracts, it pumps hemolymph out into sinuses. When the heart relaxes, it 

draws hemolymph in through pores called ostia.  
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