CHAPTER 1: THE HUMAN BODY: AN ORIENTATION
**STRUCTURE AND FUNCTION OF THE HUMAN BODY ARE CLOSELY RELATED AND STUDIED TOGETHER**

EXAMPLE:  Cranial bones of the skull (structure) fuse together to protect the brain (function).

Anatomy:  Anatomy is the science of studying body structures and their relationship to each other.  It is studied by dissection and imaging techniques (MRI, CT scan, PET scan, etc.).

Physiology:  Physiology is the science of studying body function or how the body works.  It is studied by experimentation and imaging techniques.

LEVELS OF STRUCTURAL ORGANIZATION
**Chemicals form cells  Cells form tissues  Tissues form organs  Organs form organ systems  Organ systems form the organism**
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Chemical level:  1st level of hierarchy; simplest level of structural organization; level includes atoms, molecules, and compounds; level contains all essential chemicals that are considered the building blocks of all life; studied in detail in Ch. 2

EXAMPLES:  Chemical elements (carbon, hydrogen, oxygen, nitrogen. calcium, phosphorus, sulfur), inorganic compounds (water, carbon dioxide, ammonia), organic compounds (carbohydrates, lipids, proteins, nucleic acids)

Cellular level:  2nd level of hierarchy; all chemicals/molecules/compounds bond and interact together to form cells and their components (basic structural and functional unit of life); cells are the smallest autonomous living units in all animals including the human; studied in detail in Ch. 3
	
	EXAMPLE:  Proteins and lipids function together to form the cell membrane of cells.

Tissue level:  3rd level of hierarchy; similar cells interact together to form a specific tissue with a particular function; human body consists of FOUR tissue types (epithelial, connective, muscular, nervous); studied in detail in Ch. 4

	EXAMPLE:  Cardiac muscle cells work together to allow cardiac muscle tissue to contract.

Organ level: 4th level of hierarchy; two or more different tissues interact together to form an organ; organs exhibit various identifiable sizes and shapes and perform very specific functions

	EXAMPLE:  The heart is composed of dense connective tissue for structure and cardiac muscle tissue for 	contraction.

Organ-system level:  5th level of hierarchy; two or more different organs interact together to perform a common function; these organs will form a specific system

	EXAMPLE:  The cardiovascular system includes the heart and blood vessels and functions to circulate blood 	throughout the body.

Organismal level:  6th level of hierarchy; most complex level of structural organization; all organ systems interact together to allow the entire human body to function normally

MAINTAINING LIFE
Necessary life functions:
	1.  Maintaining boundaries:  Body’s ability to maintain separate internal and external environments; EX: 	integumentary system (skin) separates the internal and external environments of the body to protect tissues and 	organs from pathogens, heat, chemicals, water loss, etc.

	2.  Movement:  Body’s ability to convert and use energy to move body structures, single cells, or cellular 	components; EX: WBC uses its cytoskeleton to migrate within the bloodstream to a damaged tissue; skeletal 	muscle tissue uses specialized proteins and ATP to move arm

	3.  Responsiveness:  Body’s ability to detect and respond to stimuli in its internal and external environments; 	cell’s response depends on the stimulus that’s detected.

	4.  Metabolism:  Metabolism is a biochemical process that occurs within the cells of the body.
	Two types of metabolism:

· Catabolism: breakdown of complex substances into simple molecules/compounds (digestion)
· Anabolism: buildup/assimilation of complex substances from simple molecules/compounds (tissue repair)

	5.  Excretion:  Body’s ability to remove metabolic wastes from its cells, tissues, and organs, which allows it to 	function properly.

	6.  Reproduction:  Body’s ability to continuously form new cells for tissue growth and repair (asexual process), 	and the body’s ability to produce a completely new individual (sexual process)

	7.  Growth:  Body’s ability to increase in size as a result of existing cells undergoing mitosis and growing larger.

Survival needs:
Nutrients:  Nutrients are chemical substances necessary for anabolic processes, like energy synthesis and cell building.

	Oxygen:  Oxygen is necessary for aerobic cellular respiration (aerobic cellular metabolism).

Water:  Water is necessary for cellular metabolism, maintaining body temperature, and to dissociate and transport substances in the body.

Normal body temperature:  Maintaining normal body temperature allows specific molecules to function properly and allows metabolic processes to occur at proper rates.

Appropriate atmospheric pressure:  Maintaining appropriate atmospheric pressure within the lungs facilitates gas exchange of oxygen and carbon dioxide.

HOMEOSTASIS
**HOMEOSTASIS IS CONSTANTLY BEING DISRUPTED – FEEDBACK SYSTEMS ALLOW THE BODY’S INTERNAL ENVIRONMENT TO RETURN TO EQUILIBRIUM**

Homeostasis:  Homeostasis is the body’s ability to maintain equilibrium (balance) within its dynamic internal and external environments.  It is how the body responds to its constantly changing conditions.

	EXAMPLE:  Regulating blood-glucose levels via glucagon and insulin from the pancreas

When blood-glucose levels drop, glucagon (hormone) is released from the pancreas, which acts on hepatocytes (liver cells) causing them to convert glycogen into glucose, releasing glucose into the blood to increase glucose levels.

When blood-glucose levels rise, insulin (hormone) is released from the pancreas, which acts on various body cells causing them to “absorb” glucose from the blood, removing glucose from the blood to decrease glucose levels.

Homeostatic control:  The control of homeostasis involves feedback systems.

Feedback systems:  Feedback systems are constant cycles of events that monitor, detect, evaluate, and initiate changes occurring within the body.  These systems involve three components: receptor, control center, and effector.
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		1.  Receptor:  Body structure that monitors and detects changes in the body; structure responds to 			stimulus by generating a nerve impulse; EX: Touching a hot stove – thermal receptors in skin detect 			extreme temperature; receptors generate a nerve impulse to send to the control center (spinal cord)

		2.  Control center:  Body structure that receives information from receptor, integrates it, and determines 			how the particular area of the body should be regulated to maintain equilibrium (homeostasis); structure 			generates an output response/command based on the information received; output response in the form 			of nerve impulses or chemical signals (hormones); EX: Touching a hot stove – nerve cells within spinal 			cord receive HOT information from thermal receptors; nerve cells decide to elicit an output response to 			send to the effector (hand muscles)

		3.  Effector:  Body structure that receives and responds to the output response sent by the control center; 			structure that generates a response/effect that will change the imbalance that was detected; EX: 				Touching a hot stove – hand muscles contract to move hand from the hot stove in response to the output 			command sent by the nerve cells of the spinal cord

Negative feedback systems: Feedback system that reverses the imbalance detected by the receptor

EXAMPLE:  Touching a hot stove and immediately removing your hand from it; regulating blood-glucose levels (see explanation of example above)

Positive feedback systems: Feedback system that strengthens/reinforces the change detected by the receptor

EXAMPLE:  Labor contractions during childbirth – oxytocin (hormone) release increases from the posterior pituitary gland as the smooth muscle tissue of uterus contracts, causing the muscle tissue to strengthen its contractions

Homeostatic imbalances:  Inability of the body to maintain equilibrium due to the disruption of normal body processes

	Disorder:  Any abnormality of body structure or function

EXAMPLE:  Myopia (nearsightedness) – This disorder involves the impairment of vision due to a longer than normal eyeball.

	Disease:  Any illness of the body characterized by signs and symptoms

			EXAMPLE: Influenza (flu), strep throat, cancer

		Signs:  Objective changes of anatomy or physiology of the body that is measurable

			EXAMPLE:  Rash (anatomical); fever or high blood pressure (physiological)

		Symptoms: Subjective changes in body function that is not apparent to an observer

			EXAMPLE:  Headache, nausea, anxiety
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