The Structure & Function of the Human Body

Objectives (Standards)
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Label a diagram – main parts of a cell
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Describe function of parts of a cell
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Explain relationship of cells, tissues, organs, and systems
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Define, pronounce, & spell key terms

The human body is described as efficient, organized machine. Healthcare workers must understand the normal function and recognize disease process.

Anatomy – study of the form & structure of an organism

Physiology – study of the processes of living organisms or why they work

Pathophysiology – study of HOW disease occurs & the response of living organisms to the process

Homeostasis – a constant state of natural balance within the body. The body strives to stay in balance, many of the systems in the body are responsible for a source that keeps that system in balance as well as how that system relates to other systems.

Basic substance of all life is PROTOPLASM – composed of ordinary elements: C,O2, H, Su, N, Ph

Protoplasm forms the basic unit of structure & function of all living things: the CELL

Cells are microscopic & carry on all the functions of life. Requirements: O2, produce heat & energy; move & adapt to environment; eliminate waste, reproduce & perform special functions. 
(sounds like body parts)

Cells vary in shape & size – have different functions.

Basic parts:

Cell Membrane – outer protective covering. Semipermeable: allows certain substances to enter & leave

Cytoplasm – a semi-fluid inside the cell; contains: H2O, proteins, lipids (fats), CHO (Carbohydrates), minerals, & salts. Site of chemical reactions that take place in the cell.

Organelles – structures that help a cell to function, located in the cytoplasm. (The body has organs that help the body work together.) Main organelles are: 

     Nucleus – the brain; controls many activities

     Nucleolus – inside of the nucleus, important in cell reproduction. RNA & proteins are mfg. in the nucleolus

     Chromatin – in the nucleus & makes DNA deoxyribonucleic acid. The chromatin condenses to form a rod-like structure called chromosomes. The human has 46 or 23 pairs. Chromosomes contain about 100,00 genes which carry inherited characteristics.  Each gene is specific and unique. Sometimes used as an identification tool similar to fingerprints, but more exact.

     Centrosome – located near the nucleus. Contains 2 centrioles. During mitosis, or cell division, thin cytoplasmic spindle fibers form between the centrioles and attach to the chromosomes. Creates and even division of chromosomes into 2 new cells.

     Mitochondria – rod shape, known as the furnaces or powerhouses of the cell. Break down CHO, proteins, & fats to produce adenosine triphosphate (ATP), the major energy source of the cell.

     Golgi apparatus – a stack of membrane layers in the cytoplasm. Porduces, stores, & packages secretions for discharge from the cell. Cells of thed salivary, gastric, & pancreatic glands have large #s of Golgi a

     Endoplasmic reticulum – fine network of tubular structures in the cytoplasm. The tubes allow for transporation of materials into & out of the nucleus. Also aids in the synthesis & storage of proteins. Rough endoplasmic reticulum conatins Ribosomes, site for protein synthesis (Production). Smooth endo retic does not have ribosomes but assits with cholesterol syntheses, fat metabolism, and detoxification of drugs. 

     Lysosomes – oval, round bodies found in the cytoplasm; contain digestive enzymes that digest & destroy old cells, bacteria & foreign materials, important for the immune system.

     Pinocytic vesicles – pocetlike folds in the cell membrane. The folds capture and hold protein & fats, folds then form vacuoles or bubbles and enter into the cell.

Cell Reproduction –

     Mitosis – form of asexual reproduction. 

· Skin, blood forming & intestinal tract cells reproduce continuously. 

· Muscle cells only reproduce every few years, but most tissue can be enlarged with exercising. 

· Some special cell cells i.e nerve cells in the brain and spinal cord do not reproduce after birth, and if damaged or destroyed others are not formed to replace them.

     Meiosis – Sex cell division. This process uses 2 separate cell divisions to produce 4 new cells.

· Female cells (ova) & Male cells (sperms) each have 23 chromosomes or ½ the # found in other cells. When the 2 join to create new life , the zygote or new cell then has 46 chromosomes. 

TISSUE

· Cells that are the same type are joined together for a common purpose form TISSUE.

· Tissues are 60% to 99% of fluid. The water is slightly salty in nature and is called tissue fluid.

· Dehydration – insufficient amount of fluid

· Edema – excess amount of fluid  (swelling)

Types of Tissue

· Epithelial 

· Connective

· Nerve

· Muscle

Epithelial – covers the surface of the body, main tissue of the skin. 

· Forms lining of intestinal, respiratory circulatory & urinary tracts. 

· Forms glands: special production of secretions for the body

Connective – supportive fabric of organs & other body parts.  Two types soft & hard 

· Soft – adipose or fat. Fat stores food reserve for energy, insulates & pads as well as connects with fibrous connective tissue i.e. tendons and ligaments (helps hold the body structure together)

· Hard – cartilage and bone

· Cartilage is tough, elastic found between bones, acts as a shock absorber. Also in the nose and ears, larynx; forms or shapes.

· Bone form rigid structure.

· Liquid   blood and lymph classified as liquid connective tissue; carries nutrients & O2 to cells & carries waste away from cells.

Nerve – made of special cells called neurons

· Controls and coordinated body activities by transmitting messages

Muscle – produces power & movement by contraction of muscle fibers. 3 types:

· Skeletal – attach to bones for movement

· Cardiac – causes heart to beat

· Visceral – present in the walls of the respiratory, digestive, urinary tract, & blood vessels

Show transparencies

