Similarities and Differences Among Living Organisms

What characterizes a living thing? In other words, what specific traits or activities allow something to live?

Characteristics of Living Things:

1. Living things are made of cells. Cells are the basic structures of all living organisms.

2. Living things use energy. This energy; that helps things grow, develop, and repair themselves, is called metabolism.

3. Living things keep their internal environment stable. This is called Homeostasis. This process involves responding to both the internal and external environments.

4. Living things undergo reproduction, whereby they pass hereditary information from one generation to the next.

Life Processes: Living things require a variety of specific processes to stay alive and maintain life. These include:

· Obtaining nutrients (food) from the environment

· Transporting nutrients and other substances throughout the body

· Carrying out cellular respiration, in which nutrients are broken down into smaller pieces to release stored energy

· Combining simple substances into more complex substances (synthesis)

· Increase the number of cells (growth)

· Remove wastes by the process of excretion
· Respond to internal and external stimuli

· Reproduce to make more of their own species

Organic Molecules contain both Carbon (C) and Hydrogen (H). These include all molecules of life such as cell walls, membranes, DNA, proteins, fats, and carbohydrates. 

Inorganic Molecules do not contain both C and H. These include salts, acids, bases, oxygen, carbon dioxide, and water.
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Cells are the basic structures of life. ALL living things are made of one or more cells. Cells have the following structures and substances:

· The jellylike substance inside a cell is known as cytoplasm. This substance gives the cell its size and shape, and also contains many organelles. 

· The nucleus is the “control center” of the cell. It directs all of the cell’s functions including metabolism and reproduction, and also contains genetic information-DNA!

· Nutrients and wastes inside a cell are stored in special sacs called vacuoles. Note: vacuoles in plant cells are generally larger than in animal cells!

· Tiny structures called ribosomes are important for making proteins, which helps the cell grow and repair.

· The cell gets its energy from pod-shaped structures called mitochondria. These contain enzymes that release energy from nutrients (food).

· Plant cells contain special structures known as chloroplasts, which contain the green colored pigment chlorophyll. This substance helps the plant absorb light energy and create food (photosythesis!)

NOTE: animal cells do not contain chloroplasts!!!

The Cell Membrane

The Cell Membrane is a thin structure 

that surrounds the cell. It is made of lipids

(fats) and proteins. The cell membrane 

serves many important functions including:

A. Separating the inside of the cell from the outside environment

B. Controlling transport into and out of the cell. This includes bringing water, nutrients, and oxygen in while getting rid of wastes. 2 Types of transport in and out of the cell:

1. Diffusion: the movement of materials from high concentration to low concentration, requires no outside energy! Example: water

2. Active Transport: the movement of materials from low concentration to high concentration, cells must use energy to do this! Example: nutrients

C.  Recognize and respond to chemical signals. Cells can receive signals from other parts of the body. Special Structures called receptor molecules can detect chemical signals called hormones that are sent from other cells.

Human Body Systems

Humans have numerous organs and systems that interact to maintain life. These include:

1. Digestion: Humans have a one-way digestive system, whereby food enters the body through the mouth and is mechanically (chewed) and chemically broken down. Nutrients are then absorbed and transported throughout the body. Undigested food is eliminated from the body as solid waste.

2. Respiration: The human body uses oxygen to break down food molecules and release their energy. The human respiratory system takes in oxygen from the environment and removes carbon dioxide (a waste product) from the body.

3. Circulation: The circulatory system functions to transport food and oxygen to all cells, and also carries wastes from cells for excretion. This system also carries chemical signals (hormones) and the body’s defenses against foreign substances (antibodies).

4. Excretion: This is the removal of wastes produced by the cells of the body. This includes CO2 excreted through the lungs (exhalation), filtration done by the kidneys, and sweat glands on the skin.

5. Movement: Your body is able to move due to the interaction of your muscular and skeletal systems. These two systems allow living things to avoid danger (predators), find food, find a mate, and also to find shelter.

6. Coordination: All of the human body’s systems work together under the control of the nervous and endocrine systems. 

a. Nervous system- made up of the brain, spinal cord, and nerves. The brain receives signals from nerves and responds accordingly. Example- touching a hot stove

b. Endocrine system- chemical signals called hormones are sent throughout the body.

7. Immunity: The human body is constantly under attack from germs and viruses. The immune system helps the body to resist disease and stay healthy. Example- white blood cells in the body destroy invading viruses by digesting (eating) them!

8. Reproduction: The process by which organisms create new organisms of the same kind. 2 types:

a. Sexual reproduction- 2 individuals (mother and father) each give one half of their genetic material. The new organism gets half of their traits from their mother, half of their traits from their father.

b. Asexual reproduction- An organism creates an exact copy of itself using only its genetic material.

Interaction of the Human Body Systems

All eight of the human body systems interact to keep us alive. Examples of this include:

1. Nutrients from the digestive system are transported to the body’s cells via the circulatory system.

2. The activities of the reproduction system are controlled by hormones secreted by the endocrine system.

3. Oxygen absorbed by the respiratory system is transported by the circulatory system to the body’s cells.

4. The nervous system detects a drop in temperature, the brain sends a signal to the muscles to shiver, producing heat.

The proper function and interaction of these systems is vital to maintaining life (homeostasis). If an organ or organ system does not function properly, homeostasis cannot be maintained and death will likely occur!

Be sure to read pgs. 11-12 “Comparing Humans and 

Other Organisms”

