35–1	Human Body Systems
A.	Organization of the Body
· The Levels of Organization in a multicellular organism include cells, tissues, organs, and organ systems
1. Cells
a. Specialized cells – uniquely suited to perform a particular function
2. Tissues
a. Epithelial tissue – includes glands and tissues that cover interior and exterior body surfaces
b. Connective tissue – provides support for the body and connects it’s parts
c. Nervous tissue – transmits nerve impulses throughout the body
d. Muscle tissue – along with bones, enables the body to move
3. Organs
a. A group of different types of tissues that work together to perform a single function
4. Organ Systems
a. a group of organs that perform closely related function
B.	Maintaining Homeostasis
Homeostasis – process by which organisms keep internal conditions relatively constant despite changes in external environments
1. A Nonliving Example
a. Feedback inhibition – (negative inhibition) – process in which a stimulus produces a response that opposes the original stimulus
2. In the Body
a. Keeping your body temperature at 98.6 degrees F.










35–2	 The Nervous System
	The Nervous System controls and coordinates functions throughout the body and responds to internal and external stimuli

A. Neurons
· Messages carried by the nervous system are electrical signals called impulses.  The cells that transmit the impulses are called Neurons.
· Cell Body – the largest part of a typical neuron, contains the nucleus and much cytoplasm
· Dendrites – spreading out from the cell body are short, branched extensions.  They carry impulses from the environment or from other neurons toward the cell body
· Axon – long fiber that carries impulses away from the cell body.
· Myelin sheath – the insulating membrane surrounding the axon
B.	The Nerve Impulse
1.	The Resting Neuron
· Resting potential – the electrical charge across the cell membrane of a neuron in its resting state
2.	The Moving Impulse
· An Impulse begins when a neuron is stimulated by another neuron or by the environment
· Action potential – the reversal of charges, from negative to positive is also called a nerve impulse 
3. Threshold
· Threshold - The minimum level of a stimulus that is required to activate a neuron 
C.	The Synapse
· The location at which a neuron can transfer an impulse to another cell
· Neurotransmitters – are chemicals used by a neuron to transmit an impulse across a synapse to another cell



35–3	Divisions of the Nervous System
A.	The Central Nervous System
*The central nervous system relays messages, processes information, and analyzes information
Meninges – Three layers of connective tissue that wrap around the brain and spinal cord
Cerebrospinal fluid – bathes the brain and spinal cord and acts as a shock absorber that protects the central nervous system
B.	The Brain
1.	The Cerebrum - 
· The largest and most prominent region of the human brain
· It is responsible for the voluntary, or conscious, activities of the body
· Divided into Left and Right Hemipheres
· 2 layers – the outer is the cerebral cortex made up of gray matter (the cell bodies of neurons).  The inner membrane is made up of white matter (bundles of axons).
2.	The Cerebellum
· 2nd largest region of the brain, located at the back of the skull
· Coordinates and balances the actions of the muscles so the body can move evenly
3.  The Brain Stem
· Connects the brain and the spinal cord
· located just below the cerebellum, the brain stem had two regions, the pons and the medulla oblongata
· some of the body’s most important functions are controlled by the Brain stem
4. The Thalamus and Hypothalamus
Thalamus – receives messages from all of the sensory receptors through out the body
Hypothalamus – is the control center for recognition and analysis of hunger thirst fatigue, anger, and body temperature






C.	The Spinal Cord
· 31 pairs of spinal nerves branch out from the spinal cord, connecting the brain to everywhere in you body
· Reflex – a quick, automatic response to a stimulus
· Ex. Sneezing, blinking, and dodging
D.	The Peripheral Nervous System
*The sensory division of the peripheral nervous system transmits impulses from sense organs to the central nervous system.  The motor division transmits impulses from the central nervous system to the muscles or glands*

1.	The Somatic Nervous System
· Regulates activities that are under conscious control, such as movement
· Reflex arc – pathway that an impulse travels from 
2.	The Autonomic Nervous System
· Regulates activities that are automatic, or involuntary
· Heartbeat and digestion are examples



35–4 The Senses
Sensory receptors – Neurons that react to a specific stimulus such as light or sound by sending impulses to other neurons, and eventually to the central nervous system.
· There are 5 general categories of sensory receptors:  pain receptors, thermoreceptors, mechanoreceptors, chemoreceptors, and photoreceptors.  
A. Vision
Pupil – a small opening in the middle of the iris.  The iris had tiny muscles that regulate the amount of light that enters the eye
Lens – just behind the iris, small muscles to the lens change its shape to help you adjust you eyes’ focus to see near and far objects
Retina – the lens focuses light into this where the Photoreceptors are arranged here
· Photoreceptors convert light energy into nerve impulses that are carried to the CNS
· There are two types of photoreceptor cells in the retina – rods and cones
· Rods – extremely light sensitive, but do not distinguish from colors
· Cones – are less light sensitive, but respond to the different colors of light
B.	Hearing and Balance
1.	Hearing
· (Sound is nothing more than vibrations in the air)
· Cochlea – lined with tiny hair cells that are pushed back and forth by pressure waves that produce nerve impulses that are sent to the brain
2.	Balance
Semicircular canals – monitor the position of your body, in relation to gravity
C.	Smell and Taste
· Chemorecptors found in taste buds and noses are sensitive to chemicals in food
· Taste buds – sense organs that detect taste
D.	Touch and Related Senses
· All regions of your skin is sensitive to touch.  
· Largest sense organ
· The greatest amount of touch receptors are on you palms, soles and face

35–5	Drugs and the Nervous System
A.	Drugs That Affect the Synapse
	Drug – ANY SUBSTANCE, other than food, that changes the structure or function of the body
1.	Stimulants
· -Increase the actions regulated by the nervous system
· *Stimulants increase heart rate, blood pressure, and breathing rate.  In addition, stimulants increase the release of neurotransmitters at some synapses in the brain*.  
2.	Depressants
· Decrease the rate of functions regulated by the brain
· *Depressants slow heart rate, and breathing rate, lower blood pressure, relax muscles, and relieve tension*
3.	Cocaine
· Causes the sudden release in the brain of a neurotransmitter called dopamine
· Normally, this compound is released when a basic need is fulfilled.  The drug causes much more to be released causing feeling of pleasure and satisfaction.  However it depletes quickly and the person is left feeling sad and depressed.  So they go for more
· Stimulant
4.	Opiates 
· *Opiates mimic natural chemicals in the brain know as endorphins, which normally help to overcome the sense of pain*
· The users feel pleasure and a sense of invincibility.  The problem is that the body adjusts to the drug and is use to the higher endorphin levels.  When the user stops their sense of pain is even greater, because the body can’t produce enough endorphin naturally
· a.k.a opium
5.	Marijuana
· User feels disorientation 
· More destructive to the lungs that tobacco
· Long-term use results in memory loss, not able to concentrate, and reduces testosterone in males
5. Alcohol
· *Alcohol is a depressant that slows the rate at which the CNS functions*
· Fetal alcohol syndrome – is a group of birth defects caused by the effects of alcohol on the fetus
· Babies born with FAS suffer from heart defects, malformed faces, delayed growth, and poor motor development

6. Alcohol and Disease
· Long term use destroys liver cells, as the liver cells die the body becomes less able to handle more alcohol and more other diseases, since the liver can’t filter out the bad things from our bodies.

B.	Drug Abuse
 - the intentional misuse of ANY DRUG for nonmedical purposes.
Addiction – An uncontrollable dependence on a drug 
