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Chapter 14 

Maintaining the Body   
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14.3 Blood
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14.1  The Circulatory System

Wouldn’t it be nice if everything you needed came right to your door? Running low on milk? Here come 
a couple of gallons now. Hungry for oranges? There should be some along any minute. Broccoli? This is 
your lucky day. And no need to take the garbage out either. Just drop it, and it will make its own way to 
the dump. 

Is this a couch potato’s dream come true? Maybe, but it’s also just a day in the life of your cells. Your 
circulatory system brings your cells everything they need, and it also removes all the garbage they have 
to dispose. The circulatory system delivers oxygen and nutrients, takes away wastes, and transports 
special items such as hormones and immune cells. It is like a food, garbage, and mail service rolled into 
one. In this section, we’ll look at the components of the circulatory system. Then, we will examine how 
blood flows around the body. Finally, we will take a closer look at blood itself. 

The Heart 

The heart (Figure 14.1) is a muscular pump 
that drives blood around the body. The heart 
is about the size of a clenched fist and has 
four separate chambers: right atrium, right 
ventricle, left atrium, and left ventricle. The 
right side of the heart pumps blood to the 
lungs, where it picks up oxygen. The left side of 
the heart pumps blood to the body. 

Heart muscle does not need a neuron to tell 
it to contract, the way voluntary muscles do. 
Instead, the heart contracts on its own. 

FIGURE 14.1 
The heart has four chambers, the right 
atrium, right ventricle, left atrium, and 
left ventricle (labeled in bold). The arrows 
indicate how blood flows throughout the 
heart. Heart valves keep blood from flowing 
backward. 
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Each heartbeat begins on its own in a part of the right atrium called the sinoatrial node, or pacemaker, as 
shown in Figure 14.1. 

The pacemaker initiates an action potential that sweeps quickly through the right and left atria, which 
contract simultaneously, driving blood into the ventricles. The pacemaker’s signal also travels to the 
atrioventricular node. From the atrioventricular node, the signal passes to the two ventricles, which also 
contract simultaneously, driving blood out through blood vessels. 

Because the atrioventricular node conducts action potentials slowly, there is a delay between the 
contraction of the atria and the contraction of the ventricles. This is why each heartbeat consists of two 
separate sounds, the miraculous “lub-dubb ... lub-dubb ... lub-dubb ...” that we associate with life. The “lub” 
occurs when the two atria contract; the “dubb” occurs when the two ventricles contract. Note, however, that 
the “lub-dubb” of the heartbeat doesn’t come from muscle contractions. (After all, your arm and leg muscles 
don’t thud when they contract!) The noises come from valves that snap shut after each contraction. Heart 
valves are flaps of tissue between the atria and the ventricles, and between the ventricles and blood vessels. 
These valves prevent blood from flowing backward. 

The heart beats about 70 times a minute. This adds up quickly—to more than 100,000 heartbeats a day. 

Blood Vessels 

Blood travels throughout the body 
in rubbery tubes called blood vessels. 
Arteries are blood vessels that carry blood 
away from the heart. Arteries stretch out 
when blood is pumped, then bounce 
back. You can feel this stretch and recoil by 
feeling the pulse at your wrist or temple. 
From the arteries, blood moves into 
smaller vessels called arterioles.

 Each arteriole has a layer of smooth muscle around it that controls its diameter.  Adjusting the diameters 
of different arterioles allows the body to control how much blood different tissues receive. Tissues need 
more blood when they are working harder. For example, when you’ve just eaten a meal and are digesting it, 
arterioles that go to the digestive organs increase in diameter, sending more blood to those organs. 

From the arterioles, blood flows into capillaries (Figure 14.2). Capillaries are tiny, thin-walled blood vessels 
from which molecules are exchanged between blood and body tissues. Oxygen and nutrients move from 
blood to body tissues, while carbon dioxide and other waste products move from body tissues to blood. 
Some molecules, including oxygen and carbon dioxide, move via diffusion. Other molecules move by 
facilitated diffusion or active transport, or they are moved in small vesicles using endocytosis or exocytosis. 
In order to allow for this exchange, capillaries have very thin walls—often only a single cell thick.

FIGURE 14.2

Capillaries are tiny, thin-walled blood 
vessels where molecules are exchanged 
with body tissues. You can see some red 
blood cells in this capillary. 
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From the capillaries, blood enters small venules and then larger veins. These are the blood vessels that 
carry blood toward the heart. The contractions of your voluntary muscles, such as your leg muscles, play an 
important role in helping to squeeze blood along your veins (Figure 14.3). This is why your legs and ankles 
sometimes swell if you sit or stand for too long without moving. Valves in the veins help make sure blood 
does not flow backward. 

READING CHECK

Explain how the heartbeat occurs. 

CHECK YOUR ANSWER 

A heartbeat begins on its own in the sinoatrial node, which is part of the right atrium. The sinoatrial node 
is also known as the pacemaker. An action potential that begins in the pacemaker sweeps quickly through 
the right and left atria, causing them to contract. This drives blood into the ventricles. The signal from the 
pacemaker also travels to the atrioventricular node. From the atrioventricular node, the signal passes to the 
two ventricles, which then contract, driving blood out through blood vessels. 

You can read more about the heart and blood vessels, as well as the rest of the circulatory system, here:

https://www.bbc.co.uk/bitesize/guides/zhnk7ty/revision/1

FIGURE 14.3 

The contractions of your voluntary 
muscles squeeze blood along your 
veins. Valves make sure the blood 
doesn’t flow backward. 
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