
Blood: Its Components and Its Role

IN AN ANIMAL ORGANISM, blood is the liquid in the circula-

tory system. All animals have blood, but its nature var-

ies slightly from one species to another. However, the

main components and functions of blood are the same in

all animals.

Objectives:

� 1. Define blood and explain its major compo-

nents.

2. Describe the role of blood in living organ-

isms.

Key Terms:

�

Blood and Its Major Components

The organs in the circulatory system have an important role in assuring good blood circula-

tion. Blockages interfere with body functions. The heart is the pump that sends blood out

through the arteries and capillaries into the body. The blood returns in the veins. Circulation

includes moving blood through the lungs to get oxygen and give off carbon dioxide, through

the liver and spleen for cleaning, and throughout the entire body to support life processes.

The amount of blood in an animal varies with the species and the size of the animal. Large

animals have more blood than small ones. Animals that live at high altitudes have more blood

than those that live at low altitudes. Because air at higher altitudes has less oxygen, more blood

is needed to meet the demands of the body for oxygen. An average adult human weighing 160

pounds has about 5 quarts of blood. Blood consists of four major components. They are

plasma, red blood cells, white blood cells, and platelets.
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PLASMA

Plasma is the liquid sub-

stance in which various solid

materials are suspended and

moved about. Plasma is 90 per-

cent water. The other 10 percent

consists of glucose, hormones,

wastes, minerals, vitamins, pro-

teins, and other substances.

Plasma makes up 50 to 60 percent

of blood by volume. Plasma has a

straw color when the solid mate-

rials are removed.
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FIGURE 1. The major parts of the circulatory system in a horse.

FIGURE 2. Processing an elk blood sample. (Courtesy, Agricultural Research

Service, USDA)



RED BLOOD CELLS

Red blood cells, or erythrocytes, are responsible for carrying oxygen from the lungs

throughout the circulatory system. The oxygen is carried by a protein part of the blood known

as hemoglobin. Red blood cells have flexible membranes that allow them to squeeze through

the very smallest blood vessel. Red blood cells do not repair themselves. However, new red

blood cells are made in bone marrow. The spleen and the liver remove the dead red blood

cells. Scientists have found that one animal may possess a trillion blood cells.

WHITE BLOOD CELLS

White blood cells, or leukocytes, are responsible for fighting disease and removing harm-

ful substances from the body. Four different kinds of white cells are found in blood. Some

white blood cells surround and digest infectious bacteria. Other white blood cells produce

antibodies. An antibody is a kind of protein that destroys bacteria, viruses, and other sub-

stances that invade the body. Animals that are diseased produce increased numbers of white

blood cells.

PLATELETS

Platelets, or thrombocytes,

are the structures in blood that are

responsible for blood clotting.

They are not complete cells and

have a disklike shape. In case of a

wound, platelets stick to the edge

of the skin and to each other to

form a scab, or cover, that stops

the flow of blood. Without plate-

lets, an animal might bleed to

death from a wound.

The Role of Blood in Living Organisms

Blood fulfills a number of functions essential to the well-being of an organism. Blood must

flow to all parts of the body to achieve its functions, which include transport of oxygen and

carbon dioxide, protection against disease, transport of hormones, transport of nutrients and

wastes, and regulation of body temperature. Proper circulation and good blood health are

essential for these functions to be achieved. Any disruption causes the organism to suffer and

possibly die.
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FIGURE 3. Checking platelets in the blood drawn from a bison. (Courtesy,

Agricultural Research Service, USDA)



TRANSPORT OF OXYGEN AND CARBON DIOXIDE

Blood carries oxygen to all areas of the body and acquires carbon dioxide from the respira-

tion processes in the cells. Blood being sent out passes through the lungs to give off carbon

dioxide and acquire oxygen. Blood heavy with oxygen is bright red, whereas blood that has

picked up carbon dioxide is reddish-brown.

PROTECTION AGAINST DISEASE

The white blood cells help keep an organism

healthy and fight disease. The pus that forms in

an infected wound is a large mass of white blood

cells that have been fighting the infection.

TRANSPORT OF HORMONES

Blood carries hormones. A hormone is a

compound that produces a response within the

body of an organism. Hormones are produced

by endocrine glands and are secreted into the

blood. They regulate growth, metabolism,

reproduction, and other functions of a living

animal.

TRANSPORT OF NUTRIENTS

AND WASTES

Blood carries nutrients from digested food. Blood that flows in the walls of the small intes-

tine acquires nutrients as food molecules. As cells use the nutrients or as the cells grow and

die, wastes are created. These

wastes are transported by the

blood to the liver for removal and

excretion.

REGULATION OF BODY

TEMPERATURE

Blood helps regulate the tem-

perature of an organism. Activity

by muscles in the body produces

heat. The heat is picked up by the
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FIGURE 4. The blood sample being taken will help

determine if this elk has tuberculosis. (Courtesy,

Agricultural Research Service, USDA)

FIGURE 5. This physiologist is preparing to measure the hormones of a cow.

The ultrasound monitor shows that the cow is now pregnant. (Courtesy,

Agricultural Research Service, USDA)



blood and distributed throughout the body. The skin may use some of the liquid in blood as

sweat.

Summary:

� Blood, which is vital to the health and survival of all animals, consists of four major
components. They are plasma, red blood cells, white blood cells, and platelets.
Plasma is the liquid substance. Red blood cells carry oxygen and carbon dioxide.
White blood cells fight disease. Platelets are responsible for blood clotting. Blood
has five main functions in the body. They are transport of oxygen and carbon diox-
ide, protection against disease, transport of hormones, transport of nutrients and
wastes, and regulation of body temperature.

Checking Your Knowledge:

� 1. Why do animals that live at high altitudes have more blood than those that live
at low altitudes?

2. About how many quarts of blood does the average adult human have?

3. Name the four components of blood.

4. What is the main component of plasma?

5. What two organs remove dead red blood cells from the body?

6. What is the main function of leukocytes?

7. Name the five main functions of blood.

Expanding Your Knowledge:

� Interview a veterinarian and determine how he or she would promote blood clot-
ting in an animal that has a large cut that is bleeding profusely.

Web Links:

� How Blood Works

http://www.howstuffworks.com/blood4.htm

Let’s Observe the Blood Cells

http://www.funsci.com/fun3_en/blood/blood.htm

Human Blood: Blood Components

http://anthro.palomar.edu/blood/blood_components.htm

E-unit: Blood: Its Components and Its Role

Page 5 � AgEdLibrary.com

Copyright © by CAERT, Inc. — Reproduction by subscription only. 010094

http://www.howstuffworks.com/blood4.htm
http://www.funsci.com/fun3_en/blood/blood.htm
http://anthro.palomar.edu/blood/blood_components.htm

