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Bodies and Systems

What is your body made of? You might say cells. Another 
student might say tissues or organs. Perhaps some would say 
organ systems. All would be correct, because cells, tissues, 
organs, and organ systems make up the different levels of 
organization of the human body. Multicellular organisms such 
as yourself, other animals, and plants have various levels of 
organization within them. The levels of organization create a 
hierarchy from simple to complex:

cells → tissues → organs → organ systems → organisms

How are those different levels related to one another? What 
specific functions do they perform? How do they interact?

In all living things, the cell is the smallest 
unit of life. Some organisms are unicellular; 
they are made of a single cell functioning on 
its own. Bacteria and yeasts are two types 
of single-celled organisms. 

Most animals are multicellular, meaning 
they are composed of more than one cell. In 
fact, the human body is made up of about 
100 trillion cells! Cells have a variety of 
shapes and structures, because each kind 
of cell has a different function. 

Level 1: Cells

For example, the shape of muscle cells tends to be long to allow for contraction, and nerve cells 
tend to have many branches to help carry signals. 

One function of red blood cells is to transport oxygen from the lungs to other cells throughout the 
body. Red blood cells have a flexible shape to squeeze through narrow blood vessels. White blood 
cells fight off infection, whereas platelets, another specialized blood cell, help the blood form a clot. 
Some bone cells carry out the important function of releasing hormones that help form new bone 
tissue, while a different type of bone cell that makes up a tissue called marrow is busy making new 
blood cells. Each cell carries out its specialized function to help the body survive and grow.
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● Muscle tissue is involved in movement. For example, skeletal 
muscles help move the body. The stomach has smooth muscle 
tissue, which helps churn food and break it down into smaller 
pieces. The smooth muscle of the stomach can also expand to 
hold large amounts of food and then relax again when the stomach 
is empty.

● Epithelial tissue is found on the surface of organs and lines the 
inner spaces of organs. This type of tissue also covers the entire 
body as skin. The main functions of epithelial tissue are protection, 
secretion (producing and releasing materials), and absorption 
(taking in materials). Epithelial tissue that lines the stomach 
secretes chemicals that help with digestion.

● Nervous tissue functions to sense stimuli from the environment 
and send signals throughout the body. For example, nervous 
tissue in the stomach sends signals to the brain to let a person 
know when the body is hungry. Nervous tissue also works with 
muscle tissue to help the body move. For example, when you 
touch a hot object, the nervous tissue in your hand sends signals 
to the brain to contract your muscles in order to move your hand 
away.

● Connective tissue has a variety of functions. This type of tissue 
connects and holds together structures in the body, providing 
support and structure. Connective tissue includes bones and fat 
tissue. Connective tissue is also found under epithelial tissue and 
helps support the cells of the epithelial layer. In the stomach, 
connective tissue can also be found under its epithelial tissue.

Level 2: Tissue
Each kind of cell has a certain structure and function. Collections of many of the same kind of cell 
come together to form tissues. The cells that make up tissues work together to perform a specific 
task. The human body has four main types of tissue that serve specialized functions.

More than one type of tissue can function together to help the body. For example, several 
specialized tissues can compose each organ, enabling the specific organ functions to be carried 
out (for example, the heart contains nervous, connective, epithelial, and muscle tissues that allow 
the heart to receive signals, have a special shape, contract, and pump blood).
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Level 4: Organ Systems
The human body is organized into several major organ systems in which groups of organs interact 
to form a subsystem that has specific functions, such as the circulatory, nervous, muscular, 
digestive, excretory, and respiratory systems. 

Level 3: Organs
The next level of organization in animals is the 
organ. Specialized interacting tissues compose 
each organ, enabling the specific organ functions 
to be carried out. Each tissue is made up of 
specialized cells. These interactions at the 
cellular and tissue levels enable the organs to 
carry out specific functions. Each organ is made 
of tissues with similar structure and function. 
Examples of organs include the skin (the largest 
human organ), brain (controls nerves), lungs 
(used in respiration), liver (filters blood), kidneys 
(filter blood and form urine), heart (pumps blood), 
and stomach (used in digestion).

Different organs can work together as subsystems to form organ systems that carry out complex 
functions. For example, the heart and blood vessels work together in the circulatory system to 
transport blood and materials throughout the body.
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The Circulatory System
The major organs of the circulatory system are the heart, arteries, veins, 
and capillaries. The heart pumps blood through its chambers to all parts of 
the body by repeatedly contracting and relaxing. Arteries and veins carry 
blood to and from the heart. Arteries carry pumped blood under high 
pressure away from the heart through smaller branched tubes called 
capillaries. Veins carry deoxygenated blood from tissues back into the heart 
with less force. The circulatory system works with the respiratory system to 
deliver oxygen to the body. With every breath, oxygen mixes with blood in 
the lungs, while the heart pumps blood to all cells in the body through the 
arteries. Oxygenated blood then returns back to the heart, and the process 
repeats. The nervous system coordinates all these interactions.

The Respiratory System
When we breathe, we inhale oxygen and exhale 
carbon dioxide. Inside the lungs are thousands 
of bronchial branches ending with millions of 
alveoli sacs where oxygen and carbon dioxide 
exchange. Around the alveoli are microscopic 
capillaries (part of the circulatory system) that 
carry carbon dioxide (a waste product created by 
cells) from the blood to be exhaled and that 
absorb oxygen to be sent back to the heart. 
Lastly, the muscular system helps the lungs 
expand and contract. The nervous system 
coordinates all these interactions.

The Muscular System
The basic function of a muscle is to contract. Muscles are attached to 
bones by tendons. Different muscle groups work together with the 
skeletal system and the nervous system to move the body. Other 
muscles help pump the cardiac muscles in the heart to circulate blood 
throughout the circulatory system. Smooth muscles found in the 
intestines help move food through the digestive tract. Muscles require 
a lot of energy to contract. This energy is generated by carbohydrates 
from the digestive system and oxygen from the respiratory system. 
Muscle contraction produces waste products that are removed by the 
circulatory system and eliminated by the respiratory and excretory 
systems.
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The Digestive System
The digestive system processes food, breaking it down into 
nutrients small enough to travel through the blood to all cells. 
Material that cannot be digested is passed through as waste. In 
the mouth, saliva and teeth begin the process of breaking 
down food into smaller components. Esophagus muscles push 
the smaller food particles into the stomach, where hydrochloric 
acid chemically breaks down food and destroys most bacteria. 
After digestion in the stomach, a thick liquid called chyme is 
formed, which passes through the small intestine. The small 
intestine absorbs most of the nutrients and passes them to the 
circulatory system. Finally, the solid waste passes through the 
large intestine and is excreted through the rectum and anus. 
The nervous system coordinates these interactions.

The Nervous System
The nervous system controls the body. Messages are sent to and from the brain to 
coordinate the entire body. All other systems of the body are coordinated through 
the nervous system, which is divided into two parts.

● Central nervous system (CNS): The main organs in the CNS are the brain, 
located inside the skull, and the spinal cord inside the backbone (spinal 
column). The CNS is the processing center that sends and receives 
information to and from the peripheral nervous system.

● Peripheral nervous system (PNS): The PNS consists of the complex 
network of nerves (neurons) that extend throughout the body. Some 
functions are automatic, such as breathing, heart rate, and digestion. Other 
functions are voluntary, such as walking and talking. 

The Excretory System
The excretory system removes wastes from the body in conjunction 
with the circulatory system. Two bean-shaped organs, the kidneys, are 
located on either side of the backbone. Blood is filtered through the 
kidneys, where wastes are removed. This liquid waste, called urine, is 
sent through the ureter to the urinary bladder, where it is stored or 
released through the urethra out of the body. Solid waste is processed 
and excreted by the digestive system. Gaseous waste, such as carbon 
dioxide, is removed by the lungs. 
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Suppose one organ in an organ system failed to work properly. How would the organ system be 
affected? Would it still be able to function? How would other organ systems be affected? Explain 
your reasoning.

Not all animals have complex levels of organization. For 
example, sponges are simple aquatic animals that live and 
grow on coral reefs in warm ocean water. They are 
multicellular; however, their cells are not organized into 
well-defined tissues. They do not have organs or organ 
systems. A sponge’s essential life functions are all carried 
out at the cellular level.

Look at this runner. Do you think she depends on these various 
body systems working together to support her body? Actually, 
system interdependence is key to the body’s survival. For 
example, the nervous system coordinates with the respiratory 
system to work with the circulatory system to pump oxygenated 
blood throughout the body. 

When a person runs, the nervous system is coordinating the 
skeletal and muscular systems for peak performance, while at 
the same time, the cardiovascular system supplies extra blood 
to muscles needing more oxygen and the endocrine system 
supplies the needed hormones to increase speed if running in 

an emergency. Each body system is made of cells that work together to form tissue that supports 
specific organs within each body system. Organisms are the sum of all levels of organization 
operating together.
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Recall the hierarchy of organization of body systems: cell, tissue, organ, and organ systems. For 
each structure, identify the related parts of the system at all four levels of organization. Write your 
answers in the chart next to each image. The first one is done for you.

Structure Cell Tissue Organ Organ System

 Stomach 

Stomach cell Stomach tissue Stomach Digestive system

Kidney

Circulatory 
system

 Brain


