UNIT 6 - HUMAN BIOLOGY – BIOLOGY LECTURE NOTES
SECTION 6.1 – INTRODUCTION AND OVERVIEW OF HUMAN BIOLOGY
I. Introduction


1. The human body begins to take shape during the earliest stages of embryonic 

development.  While the embryo is a tiny hallow ball of dividing cells, it begins forming 

the tissues and organs that compose the human body.  By the end of its third week, 

human embryo has bilateral symmetry and is developing vertebrate characteristics that 

will support an upright body. 


2. The study of body structure, which includes size, shape, and composition, is called 

anatomy. 

3. The study of how the body functions is called physiology. 
II. Six Levels of Structural Organization 

(see Figure: Level of Organization of the Human Body)

1. Chemical Level 


a. the chemicals that make up the body may be divided into two major categories: 



inorganic and organic. 


b. inorganic chemicals are usually simple molecules made of one or more


elements other than carbon. examples:  water, oxygen, carbon dioxide (an 


exception), and minerals such as iron, calcium, and sodium. 


c. organic chemicals are often very complex and always contain the elements


carbon and hydrogen.  examples:  carbohydrates, fats, proteins, and nucleic acids. 

2. Cellular Level 


a. the smallest living units of structure and function are cells. 


b. cells are the smallest living subunits of a multicellular organism such as a 


human being. 


c. there are many different types of cells; each is made of chemicals and carries 


out specific chemical reactions. 

3. Tissue Level 


a. a tissue is a group of cells with similar structure and function. 


b. there are four groups of tissue. (see Figure: Examples of Four Tissue Types) 


c. epithelial tissue - cover or line body surfaces; some are capable of producing 


secretions with specific functions.  the outer layer of the skin and sweat glands are 


examples of epithelial tissue. 


d. connective tissue - connects and supports parts of the body; some transport or 


store materials. blood, bone, and adipose tissue (fat) are examples. 


e. muscle tissue - specialized for contraction, which brings about movement.  our 


skeleton muscles and the heart are examples. 


f. nerve tissue - specialized to generate and transmit electrochemical impulses that 


regulate body functions.  the brain and optic nerves are examples. 

4. Organ Level 


a. an organ is a group of two or more different types of tissues precisely arranged 


so as to accomplish specific functions and usually have recognizable shape. 


b. heart, brain, kidneys, liver, lungs are examples. 

5. Organ Systems (System Level) 


a. an organ system is a group of organs that all contribute to a particular function. 


b. examples are the circulatory, respiratory, and digestive systems. 


c. each organ system carries out its own specific function, but for the organism to 


survive the organ systems must work together- this is called integration of organ 


system. 

6. Organism Level 


a. the most complex level. 


b. all the organ systems of the body functioning with one another constitute the 


total organism - one living individual. 
III. Principal Organ Systems of the Human Body (see Table: Summary of Organ Systems)

1. Integumentary System 


a. the skin and structures derived from it, such as hair, nails, and sweat and oil 


glands. 


b. is a barrier to pathogens and chemicals (protects the body), helps regulate body 


temperature, eliminates waste, helps synthesize vitamin d, and receives certain 


stimuli such as temperature, pressure, and pain. 

2. Skeletal System 


a. all the bones of the body (206), their associated cartilage, and the joints of the 


body. 


b. bones support and protect the body, assist in body movement, they also house 


cells that produce blood cells, and they store minerals. 

3. Muscular System 


a. specifically refers to skeletal muscle tissue and tendons. 


b. participates in bringing about movement, maintaining posture, and produces 


heat. 

4. Circulatory and Cardiovascular System 


a. the heart, blood and blood vessels. 


b. transports oxygen and nutrients to tissues and removes waste. 

5. Lymphatic System- sometimes included with the immune system or circulatory system 

because it works closely with both systems. 


a. the lymph, lymphatic vessels, and structures or organs (spleen and lymph 


nodes) containing lymph tissue. 


b. cleans and returns tissue fluid to the blood and destroys pathogens that enter the 


body. 

6. Nervous System 


a. the brain, spinal cord, nerves, and sense organs, such as the eye and ear. 


b. interprets sensory information, regulates body functions such as movement by 


means of electrochemical impulses. 

7. Endocrine System 


a. all hormone producing glands and cells such as the pituitary gland, thyroid 


gland, and pancreas. 


b. regulates body functions by means of hormones. 

8. Respiratory System 


a. the lungs and a series of associated passageways such as the pharynx (throat), 


larynx (voice box), trachea (windpipe), and bronchial tubes leading into and out 


of them. 


b. exchange oxygen and carbon dioxide between the air and blood. 

9. Digestive System 


a. a long tube called the gastrointestinal (gi) tract and associated organs such as 


the salivary glands, liver, gallbladder, and pancreas. 


b. breaks down and absorbs food for use by cells and eliminates solid and other 


waste. 

10. Urinary and Excretory Systems 


a. the kidneys, urinary bladder, and urethra that together produce, store, and 


eliminate urine. 


b. removes waste products from the blood and regulates volume and ph of blood. 

11. Immune System 


a. the immune system consists of several organs, as well as white blood cells in 


the blood and lymph. includes the lymph nodes, spleen, lymph vessels, blood 


vessels, bone marrow, and white blood cells (lymphocytes). 


b. provides protection against infection and disease. 

12. Reproductive System 


a. organs that produce, store, and transport reproductive cells (sperm and eggs). 


b. produces eggs and sperm, in women, provides a site for the developing 


embryo-fetus. 
IV. Homeostasis 

1. all of the above systems function together to help the human body to maintain 

homeostasis. 

2. a person who is in good health is in a state of homeostasis. 

3. homeostasis reflects the ability of the body to maintain relative stability and to 

function normally despite constant changes. 

4. changes may be external or internal, and the body must respond appropriately. 

5. as we continue to study the human body, keep in mind that the proper functioning of 

each organ and organ system has a role to perform in maintaining homeostasis. 

6. the human body uses homeostasis mechanisms to maintain its stable internal 

environment. homeostasis mechanisms work much like a thermostat (negative feedback) 

that is sensitive to temperature and maintains a relative constant room temperature 

whether the room gets to hot or cold. 
V. Body Cavities (see Figure: Four Main Body Cavities)

1. many organs and organ systems in the human body are housed in compartments called 

body cavities 

2. these cavities protect delicate internal organs from injuries and from the daily wear of 

walking, jumping, or running. 

3. the body cavities also permit organs such as the lungs, the urinary bladder, and the 

stomach to expand and contract while remaining securely supported. 

4. the human body has four main body cavities: 


a. cranial cavity - encases the brain. 


b. spinal cavity - extending from the cranial cavity to the base of the spine, 



surrounds the spinal cord. 


c. the two main cavities in the trunk of the human body are separated by a wall of 



muscle called the diaphragm. 


d. thoracic cavity - the upper compartment, contains the heart, the esophagus, and 



the organs of the respiratory system - the lungs, trachea, and bronchi. 


e. abdominal cavity - the lower compartment, contains organs of the digestive, 



reproductive, and excretory systems. 
VI. Anatomical Terminology (see Table: Orientation and Directional Terms) 
- To communicate effectively with one another, researchers and clinicians have develop a set of terms to describe anatomy that have precise meaning. Use of these terms assumes the body in the anatomical position.  This means that the body is standing erect, face forward with upper limbs at the sides and with the palms forward. 
- Relative Position: terms of relative position describe the location of one body part with respect to another. They include the following: 

1. superior - means that a body part is above another part or is closer to the head. 

2. inferior - means that a body part is below another body part or toward the feet. 

3. anterior – means toward the front. 

4. ventral – also means toward the front 

5. posterior – is the opposite of anterior; it means toward the back. 

6. dorsal - also is the opposite of anterior; it means toward the back. 

7. medial – relates to an imaginary midline dividing the body in equal right and left 


halves. sample:  the nose is medial to the eyes. 

8. lateral – means toward the side with respect to the imaginary midline.  sample:  the 


ears are lateral to the eyes. 

9. proximal – describes a body part that is closer to a point of attachment or closer to the 


trunk of the body than another part.  sample:  the elbow is proximal to the wrist. 

10. distal – is the opposite of proximal.  it means that a particular body part is farther 


from the point of attachment or farther from the trunk of the body than another 


part.  sample:  the fingers are distal to the wrist. 

11. superficial – means situated near the surface. 

12. peripheral – also means outward or near the surface. 

13. deep – describes parts that are more internal. 

14. cortex  -  the outer layer of an organ 

15. medulla -  the inner portion of an organ. 
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