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Neuroscience and Behaviour
· Everything psychological is simultaneously biological
· Phrenology (Franz Gall)
· Bumps on our skulls reveal mental abilities proved not correct
· Biological psychologists study links between biology and psychology
· Better understand sleep and dreams, depression, hunger and sex, stress and diseases
· Communication network
· Receives sensory information
· Organizes sensory information
· Sends messages to organs
Neural Communication
Neurons
· Sensory (afferent)
· Connect signals
· Motor (efferent)
· Stimulate organs
· Interneurons
· Carry messages between the two
· Organize and integrate info
· Only in CNS
· Are nerve cells consisting of a cell body, dendrites, and an axon
· Dendrite
· Branching extensions of a neuron that receive messages and conduct impulses toward the cell body
· Axon
· Extension of the cell body, ending in branching terminal fibres through which messages are relayed to other neurons or muscles or glands
· Insulated by the myelin sheath which speeds impulses
· A layer of fatty tissue segmentally encasing the axon fibers
· Cell Body (Soma)
· Contains the cell nucleus and all the organelles required for energy
· A neuron fires an impulse when it is stimulated by heat, pressure, light, chemicals, or other neurons
· The impulse is known as the action potential
· The interior of the axon is filled with more negatively charged ions whereas the exterior has  more positively charged ions, this creates an electrochemical gradient
· This is known as the resting potential
· The axon’s membrane is selectively permeable
· When a neuron fires, the first bit of axon opens its sodium gates
· Positively charged sodium ions rush through the membrane into the interior
· This depolarizes the this part of the axon, causing the adjacent sodium gates to open, sending the impulse down the axon
· Sodium pumps pump the excess sodium  back out of the interior restoring the axon to its resting potential
· Some signals are excitory which cause the axon to fire
· Some signals are inhibitory which prevent the axon from firing
· The threshold is the level of stimulation required for the neuron to fire
· The action potential occurs when the excitory signals minus the inhibitory signals exceeds the threshold
· The neuron’s reaction is an all or none response 
· It either fires or doesn’t, there are no intensity levels
· A strong stimulus, however, causes more neurons to fire or a single neuron to fire faster
How Neurons Communicate
· Neurons communicate across synapses
· The junctions between the axon tip of the sending neuron and the dendrite tips of the receiving neuron. The tiny gap between the two is the synaptic cleft
· Synapses release neurotransmitters 
· Chemical messengers released by sending neurons that traverse between the synaptic clefts and bind to receptor sites on the receiving neuron, influencing whether the receiving neuron will fire
· Neurotransmitters either bind to the receptor sites or are reabsorbed by the presynaptic neuron by reuptake
How Neurotransmitters Influence Us
· Glutamate
· Excitatory 
· Learning and memory
· High levels = seizures
· GABA
· Inhibitory
· Regulating anxiety, tension, memory
· Low level = predicting alcoholism
· Dopamine
· Tension, emotion, learning, motivation, pleasure
· High levels = schizophrenia
· Low levels = Parkinson’s




· Acetylcholine
· Learning, memory, muscle contraction
· High levels = Muscle convulsions (death)
· Low levels = Paralysis
· Serotonin
· Relaxation, sleep, hunger, arousal
· Lessens pain
· Low levels = Depression, aggression, poor impulse control
· Endorphins
· Focus, pleasure, reduction of pain
· Increase with exercise
· Norepinephrine
· Mood, learning and memory, alertness, arousal
· Low levels = depression, no libido
· High levels = disruptive rational thinking
How Drugs and Other Chemicals Alter Neurotransmission
· Produce effects at the synapse
· Presynaptic neuron
· Inhibit release of neurotransmitter
· Facilitate release of neurotransmitter
· Synaptic cleft
· Interfere with reuptake
· Enhance
· Inhibit
· Interfere with degradation
· Enhance
· Inhibit
· Postsynaptic neuron
· Blocks off receptor sites and mimics neurotransmitter
· Blocks off receptor sites
· Blocks off receptor site and enhances or inhibits neurotransmitter activity
· Agonists
· Mimic, enhance, or facilitates the effects of neurotransmitter
· Antagonists
· Block, inhibit, or diminish the effects of the neurotransmitter

The Nervous System
· The body’s speedy, electrochemical communication network, consisting of all the nerve cells of the peripheral and central nervous systems. 
· Motor neurons
· Neurons that carry messages from the brain to the muscles and glands
· Sensory Neurons
· Neurons that carry signals toward the brain 
· Interneurons
· Neurons that carry signals between sensory and motor neurons
· Nerves
· Bundles of neurons 
The Peripheral Nervous System
· The sensory and motor neurons that connect the central nervous system to the rest of the body
· Divided into two parts
· Somatic Nervous System
· Controls the body’s skeletal muscles
· Autonomic Nervous System
· Controls the glands and muscles of internal organs
· Composed into two divisions which work together to maintain homeostasis
· Sympathetic Nervous System
· Arouses the body, prepares for stress
· Fight or flight
· Parasympathetic Nervous System
· Calms the body, returns to normal parameters
The Central Nervous System
· Composed of the brain and spinal cord
The Spinal Cord and Reflexes
· Relay between the brain and the body
· Rhythmic components of movement
· Reflexes are automatic responses to stimuli 
· Sensory neurons connects to interneuron in the spinal cord which is connected directly to the motor neuron, producing movement before the brain senses anything
· Automatic and unlearned
The Brain and Neural Networks
· Learning occurs as feedback strengthens connections that produce certain results 
The Brain
The Tools of Discovery
Clinical Observation
· Systematically recording the results of damage to certain areas of the brain
· Assisted in brain mapping
Manipulating the Brain
· Electrically, chemically, magnetically or surgically stimulate certain areas of the brain and record the results
Recording the Brains Electrical Activity
· Use an EEG (electroencephalogram
· Reads the electrical impulses conducted by the brains neurons
Neuroimaging Techniques
· CT Scans
· Images of soft tissues
· Shows structure and tissue
· MRI (Magnetic Resonance Imaging)
· Uses magnetic fields
· Shows structure and tissues
· PET Scan
· Monitors the consumption of glucose in the brain
· Uses radio-tagged glucose
· fMRI (functional Magnetic Resonance Imaging)
· Uses magnetic fields
· Monitors blood flow to different areas of the brain
Older Brain Structures
The Brainstem
· Oldest and innermost region
· Is responsible for the automatic survival functions
· Begins where the spinal cord swells as it enters the skull, forming the medulla
· Medulla controls heartbeat and breathing
· The pons helps coordinate movements 
· Above the medulla
· The reticular formation controls arousal and filters incoming information
· Finger-like network of neurons
· Controls arousal and consciousness
The Thalamus
· Located on top of the brainstem
· Transfers messages to the sensory receiving areas in the cortex and transmits replies to the cerebellum and medulla
· Controls all senses except smell
The Cerebellum
· Attached to the rear of the brainstem
· Contains over half the brain’s neurons, which have 20x more connections than average
· Enables one type of non-verbal learning and memory as well as attention
· Allows us to judge time, modulate our emotions and discriminate sounds and textures
· Processes sensory input and coordinates movement and balance
· Processes information outside of our awareness
The Limbic System
· Lies at the border of the brainstem and cerebral hemispheres
· Contains the hippocampus, amygdala, and hypothalamus
· Hippocampus
· Processes memory 
· Amygdala
· Influences aggression and fear 
· Threat detection
· Processes emotional memories
· The Hypothalamus
· Lies below the thalamus
· Directs maintenance activities (homeostasis)
· Eating, drinking, body temperature
· Governs the endocrine system via the pituitary gland
· Linked to emotion
· Reward deficiency syndrome
· Deficiency in feeling please or well-being
· Leads to alcoholism, drug abuse, and binge eating
The Cerebral Cortex
· Intricate covering of interconnected neural cells that covers the cerebral hemispheres
· The body’s ultimate control and information processing center
· Carries out the most complex function of our brain


Structure of the Cortex
· Contains 20 – 23 billion nerve cells
· Accounts for 80% of the brains volume
· Ridges and grooves increase the surface area
· 9 times as million glial cells support the nerve cells
· Provide structure, nourishment and protection
· Also involved in learning and memory
Hemispheres and Lobes
· Two hemispheres are each divided into 4 lobes
· Each lobe has two areas 
· Primary function = motor functions
· Association = link sensory inputs with stored memories
· Frontal (front of the brain) 
· Primary
· Primary Motor cortex
· Controls voluntary movements
· Left controls right and vice versa
· Largest area of brain devoted to body part requiring most precise control
· Association
· Attention, planning and execution, abstract thinking, memory, personality, language
· Impulses control
· Parietal (rear of the brain)
· Primary
· Somatosensory (touch and body position)
· Process information coming in from body
· Association
· Mathematical and spatial reasoning
· Temporal (sides of the brain)
· Primary
· Primary auditory cortex
· Association
· Facial recognition
· Occipital (rear bottom of the brain)
· Primary
· Primary visual cortex
· Association
Language
· Complex abilities result from the intricate coordination of many brain areas
· Aphasia is the impaired use of language
· Broca’s area controls language expression
· Lies in the left frontal lobe, directs muscles movements involved in speech
· Person struggles to speak words but able to sing and comprehend speech
· Unable to understand more complex grammar and sentences
· Wernicke’s area controls language reception
· Lies in the left temporal lobe
· Language comprehension and expression
· Able to speak fluently, but their words are  jumbled and nonsensical
· Angular Gyrus
· Receives visual information and recodes it into auditory form
· Most of what we experience lies beyond our conscious awareness
· The principles of specialization and integration describe the brain’s functioning
The Brain Plasticity
· The brain has the capacity for modification and reorganization after damage
· Other area of the brain no longer stimulated after damage to the body may seek stimulation by adapting new functions
· Deaf people’s occipital lobe changes from perceiving visual cues  to perceive auditory ones
Our Divided Brain
· The brain`s two sides serve differing functions, known as functional asymmetry
Splitting the Brain
· Severing the corpus callosum, the connective axon fibres joining the two hemispheres, results in two individual brains
· Personality and intellect hardly change
· When a picture is shown to the right hemisphere it is recognized by unable to be sent to the verbal left hemisphere, and thus the subject is not aware of what they viewed. However when asked to pick up the object, the subject is able to even though they have no recollection of ever seeing the object. This is due to the right hemisphere acting on its own accord after knowing the identity. 
· These experiments allowed researchers to see what each hemisphere is responsible for
· The unconscious brain can control our behaviour without our conscious effort or will





The Endocrine System
· Consists of several glands that release hormones into the blood
· Hormones are chemical messengers that travel through the blood in order to stimulate a response in other organs and tissues
· Hormones affects behaviours
· The pituitary gland is the main hormone gland that maintains homeostasis and stimulates all other glands
· Controlled from the brain by the hypothalamus
