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CHAPTER 2

NEUROSCIENCE AND BEHAVIOR

AGENDA
1- Neural Communication
· Neurons
· Neural structure
· Neural functioning 
· How neurons communicate
2- The Nervous System 
· Subdivision
       3 –  The Brain
· Neuroimaging techniques
· Lower level brains
· Cerebral cortex
· Functions of the cortex
· Motor
· Sensory
· Association
· Language

Biological Psychology (Psych)
(also neuro- or physiological psych or behavioral neuroscience)
· Establish connections between biology and behavior

Neural Communications
Neurons
· Nerve cells
· Basic unit of nervous system (NS)
· Sensory neurons
· Carry incoming information from sensory receptors to the brain/spinal cord
· Sensory input
· Motor neurons
· Carrying outgoing information from brain/ spinal cord to muscles and glands
· Motor output
· Interneurons
· Neurons in brain/spinal cord that communicate internally and intervene between sensory input and motor output

Neuronal Structure
Cell body 
· Contains:
· Nucleus 
· Cell life support structures

Dendrites
· A number of short branches
· Project from cell body
· Message receivers
· Send to cell body

Axons
· Fibre extending from neurons
· Message transmitter
· Sends messages from cell body down axon to terminal branches
· Message passed to other neurons/muscles/glands
Myelin Sheath
· Layer of fatty tissue (insulates from axons)
· Increases speed of impulses
· Multiple sclerosis is caused by degeneration of the myelin sheath (eventual loss of muscle control)
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· Nerve impulses can travel from speeds of 2 mph to 200 mph

Neuronal Functioning
Action Potential 
· Neural impulse as result of receiving signal or chemical message
· Brief electrical charge travelling down axon
· Electrochemical process
· Electrically charged molecules
Resting Potential 
· A polarization
· Resting axon: interior excess of  (-) charged ions
· Outside axon: excess of (+) charged ions
· Axon has closed gates to (+) ions
· Depolarization
· When neuron fires: 
· Gates open and (+) ions flood in
· Membrane depolarizes along its length
· Refractory Period
· Resting period after depolarization
· Neuron pumps (+) ions out (ion pump) and then resting potential again
· Threshold
· Minimum level of excitation stimulation required to trigger firing (all-or-none principle)
· Signals to dendrites and cell body can be inhibitory or excitatory and they combine
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How Neurons Communicate
· Terminal branches of axon of sending neuron (SN) are close to receiving neurons (RN)

       Synapse 
· Junction between end of axon of a neuron and dendrite or cell body of the next

Synaptic Gap
· Tiny gap at junction
· Neural impulse reaches terminals at end of axon
· Impulse triggers release of chemical messengers
(from sacs at end of axon)
	Neurotransmitter (NT)
· Chemical messengers
· Cross synaptic gap 
· Bind to receptor sites on RN
· Excite or inhibit an action potential in RN
Synaptic Vesicles
· Knoblike sacs that discharge NT’s
Reuptake 
· Processes by which excess discharged NT reabsorbed by SN
· Drugs can block reuptake 
· EX: SSRI Inhibitors (Prozac)
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The Nervous System
· Subdivisions

How NT’s Influence Us
· Over 70 different NT’s
· Dopamine (DA)
· Movement
· Attention
· Emotion
Dopamine Hypothesis of Schizophrenia:
· Too much
· Antipsychotics block DA receptor sites

Parkinson’s Disease
· Too little

· Serotonin
· Mood
· Hunger
· Sleep
· Arousal
· Levels raised by SSRI’s (anti-depessants)
· LSD: mimics

· Acetylcholine (Ach)
· Learning
· Memory
· Triggers muscle contraction
· Role in Alzheimer’s disease
· Nerve gases:
· Cause paralysis by destroying degrading enzyme

· Endorphins
· Natural opiate-like NT’s
· Released when in pain and during vigorous exercise
· Opiate drugs (analgesics) resemble endorphins in molecular shape
· Norepinephrine (NE)

How Psychoactive Drugs Alter Neurotransmission
· Psychoactive drugs
· Influence mental functioning and mood

Molecular Psychology
· Studies mental processes and their aberrations in terms of molecular interplay between neurons
· Different drugs can act in various ways at the same synapse
1. Mimic effect
2. Cause or block release
3. Occupy receptor site and block out normal NT
4. Block or increase reuptake
5. Block or increase degradation 
6. Blocks storage in pre-synaptic membrane
· Agonist:
· Drug that excites neuronal firing
· By mimicking or by blocking reuptake
· Antagonist
· Drugs that inhibit
· By blocking release
· Two subdivisions
1. Central Nervous System
a. Brain and spinal cord
2. Peripheral Nervous System
a. Nerves connecting CNS to other parts of body (sense receptors, muscles, glands)
· Spinal cord connects PNS to brain
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· Nerves
· Sensory and motor axons bundled together in PNS that connect to CNS
· Sensory Neurons
· Send info from sense receptors (skin, muscles, joints) to CNS
· Motor Neurons (in CNS)
· Send instructions to muscles and glands
· Interneurons
· In CNS
· Internal communication 

The Brain
· Neuroimaging techniques
· Seeing inside the brain
EEG (electroencephalogram)
· Amplified recording of waves of electrical activity that sweep across the brain’s surface
· Measured by electrodes placed on the scalp
CAT (CT) SCAN (computerized axial topography)
· X-rays through the head and measure the amount of radiation getting through can:
· Construct cross sectional picture
· Reveal brain damage
PET SCAN (positron emission tomography)
· Radioactive glucose injected
· Most active neurons will use and be most radioactive
· Can:
· Draw cross sectional pictures
· Identify:
· Epilepsy, blood clots, brain tumors
MRI (magnetic resonance imaging)
· Use strong magnetic field, radio-frequency pulses and computers to produce images of brain soft tissue
· Can:
· Detect tumors and spinal abnormalities of spinal cord
· Reveal info about mental functions
· Shows brain anatomy
fMRI (functional MRI)
· Reveals bloodflow, therefore brain activity by comparing successive MRI scans

Brain Structures
· 3 concentric layers
1. BRAINSTEM (central core)
· Regulates primitive behavior and survival functions
· Oldest and most innermost
2. LIMBIC SYSTEM
· Controls emotions
3. CEREBRUM
· Regulates higher intellectual processes

Lower Level Brain Structures
· THE BRAINSTEM
· Extension of spinal cord
· Crossover point for most nerves
· Medulla:
· As spinal cord enters skull
· Controls heart beat and breathing
· Slight swelling area
· Controls heartbeat/breathing
· Reticular Formation
· Neuronal network from spinal cord to thalamus
· Relay center for sensory inputs
· A filter for sensory messages
· Control of arousal level (sleep/wakefulness)
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Other Low Level Brain Structures
· Thalamus
· Top of brainstem
· Relay station directing incoming sensory information to higher brain regions
· All senses except smell
· Cerebellum
· Convoluted and at rear
· Coordination movements

LIMBIC SYSTEM
· Doughnut shaped structure
· Role in basic motives
· FOUR F’S
· Fighting (ANGER)
· Feeling (FEAR)
· Feeding (EATING)
· Mating (Sex)
· Includes hippocampus, amygdyla, hypothalamus
· Hippocampus 
· Critical role: storing new memories
· Amygdyla
· Two clusters
· Role in rage and fear
· Can produce:
· Placidity with lessons
· Aggression with electrical stimulation
· Hypothalamus
· Just below thalamus
· Centers regulate:
· Eating
· Drinking
· Body temperatures
· Sexual behavior
· Regulates endocrine system by controlling pituitary gland
· Important role in stress response
· Has reward centers
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Cerebral Cortex
· Higher control center
· Outer thin surface layer of cerebrum
· GRAY MATTER
· Cell bodies & unmyelinated fibres 
· WHITE MATTER
· Beneath cortex
· Myelinated and appears white
· Cortical Tissue
· 1/8 inch thick
· 20 billion nerve cells
· convolutions increase surface area
· GLIAL CELLS
· Hold neurons in place
· Provide nutrients
· Remove waste, dead neurons, foreign substances
· Outnumber neurons by 9 to 1

· Two Cerebral Hemispheres
· Right (RH) & Left (LH)
· Joined by corpus callosum (large band of neural fibers)
· Each divided into 4 lobes
[image: ]
· Life side of brain controls right side of body (vice versa)
· Motor Cortex
· Area at rear of frontal lobes that controls voluntary movement
· Sensory Cortex
· Area at front of parietal lobes that registers and processes body touch and movement

Brain Plasticity
· Brain’s ability to change, especially during childhood, by reorganizing after damage or by building new pathways based on experience
Neurogenesis 
· The formation of new neurons
Split Brains
· People with severed corpus callosum
· Basically have 2 brains
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Endocrine System 
· “slow” chemical  communication system; set of glands that secrete hormones
· [bookmark: _GoBack]hormones are chemical messengers that are manufactured by the endocrine glands, travel through bloodstream, affect other tissue
· chemically identical to neurotransmitters
· closely related to the CNS
· endocrine messages tend to outlast effects of neural messages
· EX: when we feel scared, adrenal gland releases adrenaline (raises, blood pressure, heart rate, etc), surge of energy may last after danger passes
· Adrenal gland is a pair of glands above kidneys which excrete (nor)epinephrine (aka (nor)adrenaline) that helps arouse body in times of stress
· Most influential gland is pituitary gland 
· Pea-sized
· Located in core of brain
· Controlled by hypothalamus
· Master gland – influences growth/secretion influences other glands to release hormones
· Brain  pituitary  other glands  hormones  brain
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“Look at the dot.” Two words separated by a dot
are momentarily projected.

(a) (b)

“What word did you see?” or “Point with your left hand
to the word you saw.”
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2. This depolarization produces another action
potential a little farther along the axon. Gates in
this neighboring area now open, and charged
sodium atoms rush in. Meanwhile, a pump in the
cell membrane (the sodium/potassium pump)
transports the sodium ions back out of the cell.
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enough, this produces depolarization
and an action potential.

Direction of neural impulse: toward axon terminals

3. As the action potential continues
speedily down the axon, the first
section has now completely recharged.











image4.emf
1. Electrical impulses (action potentials) travel
down a neuron’s axon until reaching a tiny junction
known as a synapse.
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2. When an action potential 3. The sending neuron normally reabsorbs
reaches an axon terminal, excess neurotransmitter molecules,
it stimulates the release of a process called reuptake.
neurotransmitter molecules.

Synaptic gap Axon terminal These molecules cross the

synaptic gap and bind to
receptor sites on the
receiving neuron. This
allows electrically charged
atoms to enter the receiving
neuron and excite or inhibit
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