Nervous System Notes

Function:  to respond to stimuli from the external environment

Parts:

· Central Nervous System (CNS):  brain and spinal cord

· Peripheral Nervous System (PNS):  nerves that carry messages to and from the CNS

· Somatic Nervous System

· Autonomic Nervous System

· Parasympathetic Nervous System

· Sympathetic Nervous System

Stimulus (stimuli) – creates/causes a response in you

Receptors – sense organs that pick up stimuli

Impulse – message produced

Sensory neurons – carry impulses to the CNS

Interneurons – carry impulses within the CNS



   (brain processes message)

Motor neurons – carry impulse out from interneurons to muscles

Effector – responds to the commands of the nervous system


      (gland secretes hormone or muscle contracts)

Neuron (nerve cell)

· Parts:

· Dendrites

· Cell body

· nucleus

· Axon

· Schwann cells

· Myelin sheath

· Node of Ranvier

· Axon endings (synaptic knob)

Synapse – gap between neurons

Neurotransmitters – chemicals that carry messages (impulses) across the gap from one synaptic knob of one neuron to the dendrites of the next neuron

Synaptic vesicles – contain neurotransmitters that diffuse across the synaptic gap

Axon during resting potential:

· Polarized (negative inside, positive outside)

· Has the potential to transmit an impulse

· Sodium-potassium pump uses ATP to pump 3 Na+ out for every 2 K+ pumped in

Axon when an impulse is traveling along it:

· Reversal of polarization

· Repolarization  (negative outside, positive inside)

· Gated sodium channels open, Na+ rushes in to change polarity, then reverses itself and goes back to resting by pumps switching Na+

Refractory Period – period of time following impulse where nerve cells cannot be stimulated/carry impulses

Rate of impulse conductions depends on 2 factors:

1. size of the nerve fiber

2. mylinated (white) or not (gray)

Saltatory Conduction – impulse jumps from one node of Ranvier to the next

Threshold – minimum level of sensitivity that a nerve cell has; based on the strength of the stimulus to start the impulse

The stronger the stimulus, the more impulses are transmitted per second in more neurons!

Reflex (reflex arc)

· quick automatic reaction/response to stimulus

· impulse travels to the spinal cord and sent directly back out to the muscle
· impulse does not go to the brain for processing until later
Brain

· Control center of the nervous system

· 3 main sections:

1. cerebrum

· controls conscious activities, intelligence, memory, language, skeletal muscle movement, senses

2. cerebellum

· controls balance, posture, coordination

3. medulla oblongata (part of brain stem)
· controls involuntary activities

Somatic Nervous System

- relays information between skin, CNS, and skeletal muscle

- response is voluntary

Autonomic Nervous System

- carries impulses from CNS to internal organs

- response is involuntary

- 2 divisions:


1.  Sympathetic Nervous System (SNS)

· controls internal functions during stress


2.  Parasympathetic Nervous System (PNS)

· controls internal functions when body is at rest

The Effects of Drugs on the Nervous System

Drugs

· chemical that affects the body’s functions

· effects

· slows rate at which neurotransmitters are broken down

· interferes with neurotransmitters’ ability to interact with its receptors

Medicine - drug that helps, prevent, cure, or relieve a medical problem

Analgesics – pain relievers that do not cause loss of consciousness

Narcotics – analgesics that work on the CNS

Stimulant – increases activity of the CNS or SNS

    (increases output of neurotransmitters)

Depressant – decreases activity of the nervous system

Drug Misuse – medicine taken for an unintended use

Drug Abuse – inappropriate self-administration of a drug for

non-medical purposes

Addiction – psychological and physiological dependence on a drug

Tolerance – person needs larger or more frequent doses of a drug to achieve the same effect

Withdrawal – person stops taking drug and becomes physically sick

Stimulants

Cocaine

· Stimulates CNS

· Works on inner part of brain that controls emotions and basic drives (thirst, hunger)

· Increases neurotransmitters in brain, sending false messages to reward centers that indicate basic drive was satisfied

· Feel euphoric high (rush)

· Effects of drugs change and physical hyperactivity follows

· Interferes with sympathetic NS

· Decreases heart rate, then increases heart rate (narrowing of blood vessels that leads to increase in blood pressure)

· Compromises immune system

Amphetamines
· Increases CNS neurotransmitters

· Causes vasoconstriction, racing heart, increased blood pressure

· Irregular heart beat, chest pain, paranoia, hallucinations, convulsions

Caffeine

· Increased alertness and mood elevation

· Increased heart rate and urine production (diuretic)

Hallucinogens

· Stimulates CNS

· Alters moods, thoughts, sensory perceptions

· Increased heart rate, blood pressure, respiratory rate, body temp.

· Can cause sweating, salivation, nausea, vomiting, convulsions 
Nicotine
· Increased release of epinephrine (adrenaline)

· Increased heart rate, blood pressure, breathing rate, stomach acid secretion

· Cigarettes have 3000 chemicals

· Carbon monoxide decreases oxygen carried by Hb, hydrogen cyanide, ammonia gas, tar (carcinogenic)

· Smoking paralyzes or destroys cilia

· Mucus accumulates in lungs

· Smoker’s cough

· Lung cancer, cancer of the mouth and throat

· Destroys alveoli

· Leads to emphysema (alveoli lose elasticity)

· Heart attack (#1 cause of death in smokers)

· Decreased blood circulation

· Heart has to pump harder

· Increased blood pressure

Depressants

Alcohol

· Acts on brain by dissolving through membranes of neurons

· Disrupts cellular function inside neuron

· Block movement of Na+ and Ca+ ions in transmission of impulses and release of neurotransmitters

· Alcoholism destroys nerve cells and can cause brain damage

· Cirrhosis: fat and scarring of liver

· Fetal alcohol syndrome baby

· Smaller than normal size, including head

· Mental retardation

· Short term attention span

· Poor coordination

Barbiturates or Tranquilizers

· Respiratory and circulatory systems become depressed

· Coma or death from overdose

Narcotics

· Depress CNS (acts directly on brain)

· Slows breathing

· Lowers heart rate

· Marijuana

· Alters sense of reality

· Metal confusion

· Short term memory loss

· Lung damage

· Decreased sperm count

· Decreased sex hormones

· Decreased motivation

Diseases

Alzheimer’s Disease

· Brain tissue deteriorates due to abnormal protein deposits on it

· Memory loss, disorientation, personality change

Multiple Sclerosis

· Myelinated sheath damaged

· Impaired vision and speech

· Muscle weakness, tremors, paralysis

Polio

· Virus affects gray matter of spinal cord

· Damages motor neurons

· Paralysis

Concussion

· Bruising of brain due to it hitting the inside of skull

· Causes dizziness, seeing stars, unconsciousness

· Paralysis and coma

Stroke

· Blocked blood vessels to brain

· Brain tissue dies from lack of oxygen

· Paralysis, slurred speech, numbness, blurred vision

