PSY 1101 The Nervous System
Peripheral nervous system
· Sensory receptors
In the body an also, specialized receptors in the head
· Sensory “nerves”
Afferent input from the sensory receptors to the CNS
In the body (soma)
· Motor nerves
Efferent output from the CNS to the muscles, motor action

· Autonomic Nervous System
           Sympathetic (arousing, need for action and energy)
Parasympathetic (calming, return to normal functioning)
Central Nervous System
· The spinal cord
Dorsal root ganglion 背根神经节
· Ganglia 
· Monosynaptic reflex
Not require learning 
Make genetically 

Evolution of the brain
· Hindbrain
· Midbrain
· Forebrain

The brainstem
· Medulla, pons, midbrain
· Specialized sense of the head
· Head muscles – eye, ear movement, facial muscles, tongue, lips
· Life support system – temperature, heart, respiration
· Sleep-weak cycle
· Reticular activating system
The cerebellum
· Co-ordinated movements that are learned
· Nonverbal learning
The diencephalon 
· Thalamus
· Receives input from all sensory system (exception olfaction)
· Massive grey area
· Has specific sensory “nuclei”
· Also, many association areas
· Thus, acts as a type of receptionist/filter for the neocortex
· Hypothalamus 
· Base of the brain
· Basic life support system
· Sleep, thirsty…
· Monitors blood: levels of nutrients, water, oxygen, tem, hormones
· Autonomic nervous system
Endocrine system
· Control of the endocrine glands, via pituitary gland
· The pituitary controlled by the brain
· The hypothalamus monitors the level of hormones 
· Hormones are released into the blood
· Their action is thus general. Nonspecific.
· Their action is slow and long-lasting
· Neuron: direct in contact with target. Communicates via neurotransmitters
· The action of a neuron is rapid and can be specific

Basal ganglia
· Receives input from motor cortex
· Control of movement and posture
· Directs intentional movement, not heart beat
The cerebrum(neocortex)
· Architecture, 6 layers
· Neo-cortex, 6 layered grey matter
· Complex interconnections
· sulci and gyri
· longitudinal, central, lateral fissures
· frontal, parietal, temporal, lateral, occipital lobes
· pre-central, post-central
functional neuroanatomy
· phrenology 颅相学
· Brodmann’s areas
The shapes of the nerve cells are different, then different functions
· MRI &fMRI
UK normative study
Scanning 100,000 brains
Huge cost
Sensory/motor cortices
· Broca’s area
· Primary motor area
· Central fissure
· Primary somatosensory
· Angular gyrus
· Primary visual
· Wernicke’s area
· Primary auditory area
Sensory/motor cortices
· Vision (occipital lobe)
· Audition (gyrus of Heschl-temporal lobe)
· Somatosensory (post-central gyrus-parietal lobe)
· Motor (pre-central gyrus-frontal lobe)
· cerebellum
Homunculus
· which portions of the brain control to which part of the body
Primary sensory cortices
· detect basic features of stimulus input
· location
· duration
· intensity
· pitch
Visual pathway
· olfactory nerve
speech area
· motor (communicate) aspects: Broca’s area
· Sensory (receptive) aspect: listening: Wernicke’s area
· Nondominant hemisphere: “tonality”, emotional express
Sounds strange, losing emotionality
Not be able to understand sarcasm 
Association area
· We have some knowledge of the color area
· Know little about the grey area
· Association area: Massive area of the frontal, parietal, temporal lobe
· Portions of occipital lobe
Frontal lobe
· Motor aspects
· Pre-central gyrus
· Broca’s area
· Selective attention, concentration, “will” initiative (initiator of appropriate action)
Attend class even may not want to
· What will I attend to? “executive” control
· Inhibitor of inappropriate action, social norms
· control of emotions
· insight, logic, feedback (correction of error)
· consciousness, self-consciousness, personality has changed

· lack of initiative, word fluency


Correction of behavior 
Evolution of the frontal lobe
· time for frontal lobe to mature in human: 18 years
Consciousness and self-consciousness
· attention and consciousness
· knowing consequence
· sequencing, planning
· prediction of future
· theory of mind: understand and identify the thoughts, feelings and intentions of others
my thought can be different from yours
3 years old kids do what you do
Parietal lobe
· post-ventral gyrus
· Wernicke’s area
· Permanent memory systems (?)
· Naming objects (?)
Naming deficit can be specific
· Switching of attention

Temporal lobe
· Auditory cortex
· Wernicke’s area
· Archicortex: hippocampus (3 layers of grey matter), amygdala (aggression) 
· Short-term memory system
· Emotional (aggressive) system
Hemisphere difference
· Dominant hemisphere
· Language
· Mathematical operations
· Logic
· Nondominant hemisphere
· Spatial construction/block design
· Face recognition
· Tonality/emotional expression/music
· Corpus callosm 
Limbic system
· Survival of individual and species
· Feeding
· Fighting
· Fleeing
· Undertaking mating behavior

· Olfactory nerve
· Amygdala
· Hippocampus
· Septum
· Hypothalamus
· [bookmark: _GoBack]Frontal lobe
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