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Cells, Tissues, Organs, Systems, and Organisms

You are a member of a very large and complex world. Together with other members of your family, you work to do jobs,like clean your home, set the table, make dinner, and many other important chores. Your family in turn works with other families to do important work. These cooperative efforts might include a neighborhood watch, or cleanup. Your neighborhood is part of a larger city, which itself is part of a nation, and then finally, part of the greater international community. 

From one individual to an entire planet filled with human beings, each of us have a role to play. Some of us are airline pilots, teachers, doctors, farmers, builders, and more. Without a variety of people with specialized skills working together, our world would be very different. There would be no advancement of technology, no discovery, and medical and food technologies would not exist as they do today. 
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There is a similar organization within the bodies of living things. If we could go inside a living thing, the first thing we would see are what we call cells. Cells are like people in the example above. Each one is an individual entity working hard on specialized jobs. Instead of fire fighters, cells might be assigned the job of helping digest food, or carrying messages from the brain, or fighting diseases that enter the body. Cells work along side other cells in what we call tissues. This is similar to how individual people work inside a family, in the example above. 
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A tissue is a family of cells that live very close together, and work hard to do the same jobs. Many tissues come together to form what biologists call an organ. This is like a city in the example above. Organs then work together to form a system, and eventually the entire body of a life form. 
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In a way, your body is functioning as a mini-planet. Right now within your body, there are billions of individual cells working hard in specialized jobs. These cells join into tissues, organs, and systems and help make up a vast community of life within you. 

You are very fortunate to have been born when you were. Throughout most of human history, scientists knew very little about life, and how it works. It was not until 1665 that a scientist by the name of Robert Hooke first discovered the existence of cells. 
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While using the newly invented compound microscope to look at a thin slice of cork, Hooke saw tiny room like structures that he named cells. The cells that Mr. Hooke saw through his microscope were all dead, because the cork came from a plant that had long since died. 
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Nearby a Dutch scientist by the name of Anton Van Leeuwenhoek was also using his microscope to look at things. Anton Van Leeuwenhoek decided to try and look at things that were still alive, like blood, and saliva from his mouth. Mr. Leeuwenhoek all looked at rainwater through his microscope. 
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What did Anton Van Leeuwenhoek see through his microscope? He was surprised to find what looked like tiny animals. He named these animals “animalcules”. 
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Years later, as microscopes improved, other biologists were able to continue the work of Hooke and Leeuwenhoek, learning more about cells. German Biologist Matthias Schleiden discovered that every part of a plant he looked at was made of cells. Another German scientist by the name of Theodor Schwann discovered that every part of an animal he looked at through a microscope was made of cells.

Today scientists have developed what we call the Cell Theory. This theory states the following: 

· All living things are made of cells. 

· Cells are the basic units of structure and function in living things. 

· Living cells come only from other living cells. 

How big are cells? Cells can range in size from the largest, which are about the size of a period at the end of this sentence. To the smallest which are so tiny they can only be seen with very powerful microscopes. 

Inside a cell are tiny organs called organelles The word organelle is a big word that means small organ. These organelles function to provide for the needs of the cell. They work to bring in food supplies, get ride of waist, protect the cell, repair the cell, and help it grow and reproduce. 
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The first cell structure we will explore is the cell wall. Found only in plant cells, the cell wall provides the cell with additional strength. Cell walls are thick walls built around the cell. These walls are made from cellulose. Why do plants have cell walls, and not animals? 

Think about how a plant grows. Plants grow tall, towards the Sun's light. In order to provide plants with the strength necessary to support their weight, the cells within the plant have this hard cell covering. If a tree were soft and mushy like an animal, do you think they could stand strong and tall? 
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What would happen if the cells in your body had cell walls? If an animal's body were made of plant cells, the animal would be very stiff, and unable to move easily. Instead of cell walls, animals use other creative solutions to give them strength. For example, many animal's bodies are built on a structure of bones. These bones allow the animal to have the strength to stand up, but the flexibility to move quickly. 
Found in both plant and animal cells, the cell membrane is the outside wall of a cell. In plant cells, it is a second wall, and is found just inside the main cell wall. The cell membranes found in animal cells contain a chemical called cholesterol. This chemical makes the membrane harder. Plant cells do not need cholesterol, because they have a cell wall, as a result, their cell membranes are softer.
In order for a cell to remain healthy, the cell needs to be able to bring in food, and get ride of waste. Look closely at this picture. You will notice that the cell membrane has small openings or doorways. These openings allow the cells to move materials in and out of the cell.
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Think of your home, or school. On the outside of the building are walls. These walls protect the building from danger, and from weather. At various locations on the building are small openings that allow food, people, electricity, and water to enter. There are also openings that allow things to leave, including waste. Without these openings, the building would not be much use. 

Another important part of the cell is called the nucleus. A cell's nucleus is responsible for directing the activities of the cell, in the same way that your brain directs the activities of your body. 

Notes from Ms. Paysnick:  If you saw a blue dot inside one of your cheek cells, that was the nucleus.  

You may have heard of DNA.  DNA is a material that holds the information about how to build a living thing like you.  Your DNA is located in the nucleus of each one of your cells.  
When you look at a plant, what color do you most often see? What makes plants green? The last organelle we will explore is the Chloroplast. A chloroplast is a small pill shaped organelle found only in plants. Chloroplasts are green because they are filled with a green pigment, or chemical called Chlorophyll. Chlorophyll is used by a plant to capture energy from the sun, which can later be used to create food. 
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Who's cells are bigger, a newborn infant's, or that baby's parents'? You might think that the parents have larger cells, because their bodies are bigger. But the truth is, that both the infant, its parents, have cells that are pretty much the same size. However, the parents have a lot more cells. 
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As you grow, your cells do not get bigger. Instead, they divide, creating new cells. The larger you grow, the more cells you have. Why don't cells grow very large? The answer to this question lies in the cell's outer membrane. The job of the membrane is to protect the cell from outside danger, while allowing food to enter through openings, and waste to exit. 
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What do you want to be when you grow up? There are many important jobs that grown ups do to keep our world running smoothly. Whether doctors, teachers, builders, engineers, farmers, etc, everyone learns a specific skill which they can then use to help everyone else.

In singular celled life forms one cell has the ability to perform all the functions necessary to keep it alive. Multi-cellular life forms consist of thousands, millions, and even billions of cells. The cells of a multi-cellular life form do not have the ability to live on their own. They depend on one another to do different jobs, that together, keep all the cells alive. 

Just like people, cells specialize in important jobs. Some cells work to digest food for the rest of the body, others attack disease, and others, like blood cells, specialize in carrying things throughout the body. 
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A doctor does not work alone. He or She works with other doctors, nurses and medical staff to make people healthy. A builder does not work alone. There are other builders, who help do the same job. Likewise, most cells do not work alone. They work with other similar cells to form what is called a tissue. 
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A tissue is a group of similar cells that all work together on the same job. For example, tissues in your lungs are made up of millions of similar cells working together to transport oxygen to the blood. Blood itself is a liquid tissue that transports oxygen, food and waste throughout the body. 

Different types of tissues come together to form organs. For example, the heart is an organ made up of muscle tissue, blood tissue, and nerve tissue. An organ has an important job, that keeps the living thing alive. 

Like animals, plants also have organs. Common plant organs are leafs, stems, and roots. 

Several organs work together to do an important job. For example, what organs make up the nervous system in a human being? Some of the organs include the brain, the spinal cord, and nerves. 

So far we have seen that cells work together to form tissues. Tissues in turn work together forming organs, which themselves work together on important jobs, forming organ systems. 

What do you think comes next? Organisms!
An organism is a complete self-sufficient life form. You are an organism. All of your cells, tissues, organs, and organ systems come together to keep you alive. An organism cannot live without its organ systems. Remove the circulatory system from a frog, and what do you think will happen? Without the ability to move blood throughout its body, the frog will die. 

Likewise, an organ system cannot live without its fellow organs, nor can an organ survive without its tissues, and cells. From the smallest cells, to the complete organism, everything has a job to do, and a role to play. 
