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The Nervous System

There are about 100 billion 
neurons in the brain, but they 

make up only 10% of cells in that 
region (the other 90% are made up 

of glial cells).
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HOW DO NEURONS COMMUNICATE?

ELECTRICITY AND CHEMICALS

Ions Resting 
Potential

Action 
Potential

All or 
None
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There are at least 100 identified 
neurotransmitters in the body.

Neurotransmitters



7

Types of Neurotransmitters

Neurotransmitter Involved in Potential Effect on Behavior

Acetylcholine Muscle action, memory Increased arousal, enhanced cognition

Beta-endorphin (Endorphin) Pain, pleasure Decreased anxiety, decreased tension

Dopamine Mood, sleep, learning Increased pleasure, suppressed 

appetite

Gamma aminobutyric acid (GABA) Brain function, sleep Decreased anxiety, decreased tension

Glutamate Memory, learning Increased learning, enhanced memory

Norepinephrine Heart, intestines, alertness Increased arousal, suppressed appetite

Serotonin Mood, sleep Modulated mood, suppressed appetite



Psychotropic medications are drugs used 
to treat psychological disorders by helping 
to restore neurotransmitter balance.
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Neurotransmitters and Drugs



Chemical substances can affect neuronal communication.

Agonists – Activates receptors. Stimulates action. Produces a physiological 
response.

Antagonists - interferes with or inhibits the physiological action of another.
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Overview
OF THE NERVOUS SYSTEM

The nervous system is an extensive network of specialized 
cells that carry information to and from all parts of the 

body.

!
central nervous system

peripheral nervous system

brain

spinal cord

autonomic nervous system

somatic nervous system

parasympathetic division

sympathetic division
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Overview
OF THE NERVOUS SYSTEM

Neuroscience 

Study of structure and function of nervous 
system

!



Peripheral Nervous System

all nerves outside of the brain and 
spinal cord

Somatic nervous system

Autonomic nervous system
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1. Voluntary control of body 
movements

2. Sensory\motor nerves

3. Controls all voluntary 
muscular systems

1. Control system

2. Influences function of 
internal organs

1. Breathing

2. Heartbeat

3. Digestive 
process 

Nervous 
Systems
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Regulates the body’s unconscious actions



Autonomic Nervous System

Sympathetic nervous system (fight-or-flight) -
responsible for reacting to stressful events and 
bodily arousal.

Parasympathetic nervous system 

a. restores the body to normal functioning after  arousal 

b. responsible for the day-to-day functioning of the organs 
and glands.

Both systems work together to maintain the body’s 
homeostasis (balance).
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The Central Nervous 
System

• a long bundle of nervous tissue 
and support sells 

• carries messages to and from 
the body to the brain that is 
responsible for very fast, 

lifesaving reflexes.



1. Carries impulses from sensory 
stimuli towards central 
nervous system and brain

2. Also called afferent neuron.

1. a neuron that carries messages from the 
central nervous system (spinal cord) to 
the muscles and glands of the body.

2. Also called efferent neuron.

1. a neuron found in the center of the spinal 
cord 

2. receives information from the sensory 
neurons and sends commands to the 
muscles through the motor neurons 
(connect the sensory and motor neurons)

3. Interneurons are found both in the spinal 
cord and the brain)

Types of 
Neurons
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• Largest part of the brain

• Controls thinking, decision 
making, behavior etc. 
(cerebrum)

• Controls auditory and visual 
functioning

• Motor movement

• Controls breathing, 
heartbeat, and blood flow 
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Cerebral

Cortex
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Longitudinal Fissure

Deep grooves



• Visual processing center

• Helps to understand what your eyes are 
seeing

• Reception and correlation of 
sensory information

• Understanding

• Speech
24

• Behavior

• Learning

• Personality

• Movement 
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Wernicke’s aphasia (comprehension) 

condition resulting from damage to Wernicke’s area (usually in left temporal lobe), 

causing the affected person to be unable to understand or produce meaningful 

language
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What should you know?

• Deals with instinct and mood: controls 
basic emotions and drives (sex, hunger, 
care for offspring)

• Receives and process sensory signals

• Regulation of consciousness, sleep, 
alertness (arousal, awareness, activity)



responsible for motivational 
behavior such as sleep, hunger, 

thirst, and sex

thought to be the center of 
emotion, memory, and the 
autonomic nervous system

responsible for fear responses 
and memory of fear

28



29



The Brain Stem
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The Brain Stem
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Taking a Peek Inside of the Brain

Computed tomography 
(CT) 

• brain-imaging method using 
computer controlled X-rays of the 
brain

• 3 dimensional

Methods used to study the brain

Magnetic resonance 
imaging (MRI) 

brain-imaging method using radio 
waves and magnetic fields of the body 

to produce detailed images of the 
brain.

Functional MRI (fMRI) – computer 
makes a sort of “movie” of changes in 
the activity of the brain using images 

from different time periods.

Electroencephalograph

e·lec·tro·en·ceph·a·lo·graph

(EEG) 
machine designed to record the brain 
wave patterns produced by electrical 

activity of the surface of the brain



33

Taking a Peek Inside of the Brain

Functional magnetic resonance imaging (fMRI) 

• observe activity in the brain

• shows which structures are active during particular mental operations using 
the same basic procedure as MRI

Methods used to study the brain

Positron emission tomography (PET) 

• brain-imaging method in which a radioactive material is injected into the 
subject and a computer compiles a color-coded image of the activity of the 
brain with lighter colors indicating more activity.
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HORMONES

• Signaling molecules

• chemicals released into the bloodstream 
by endocrine glands

• Targets organs to regulate physiology or 
behavior

The Endocrine System
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PITUITARY GLAND

gland located in the brain that secretes human growth 
hormone and influences all other hormone-secreting 

glands (also known as the master gland).

The Endocrine System

PINEAL GLAND

endocrine gland located near the base of the cerebrum 
that secretes melatonin.

Regulates sleep patterns

THYROID GLAND

endocrine gland found in the neck that regulates 
metabolism.

Regulates growth and development
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ADRENAL GLAND

• Located in the superior kidney

• Produces hormones cortisol  (metabolism\stress) and 
aldosterone (helps control blood pressure)

The Endocrine System

PANCREAS

• Secretes digestive juices

• endocrine gland that controls the levels of sugar in 
the blood

GONADS GLAND

• the sex glands that secrete hormones that regulate 
sexual development and behavior as well as 
reproduction
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Hormones Neurotransmitters

Secreted directly into the 

bloodstream; more 

widespread

Slower to take effect

Tend to be longer lasting

Passed along to the 

receiving neuron

Take effect more quickly

Tend to be shorter lasting
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