PSY1101 L3 Neuroscience  
Neuronal & synaptic 
Diagram of Neuron
· Cell membrane
· Myelin sheath
· Soma
· Dendrites
· Axon, if the axon is long, it will be covered by sheath, if axon is short, it will not
· Terminal endings

Soma / cell body: the cell’s life support center
· Dendrites, receive messages from other cells
· Nucleus

Axon
· Grey and white matter (length of axon)
· Passes messages away from the cell body to other neurons, muscles and glands
· Perhaps myelin sheath
· Terminal ending (bouton ending)

Myelin sheath
· Lipid material
· Protect the axon
· Insulating material
· Speeds up transmission
· Covers the axon od some neurons and helps speed neural impulses
Terminal ending
· Presynaptic neuron-terminal button-gap-postsynaptic neuron
· Synapse/synaptic gap
Pre-&post synaptic
Transmitter substance(neurotransmitter)
Excitation or inhibition
The Nobel prize 1906 
· C. Golgi and S. Ramon y Cajal 

Types of neurons
· Cerebellum
· Visual cortex
· Auditory cortex
· Primary motor cortex
· Dentate gyrus

3categories of neurons
· Sensory neurons: transmit impulses receives by sensory receptors to Central Nervous System. Afferents.传入的
· Motor neurons: carry outgoing signals from CNS to muscles and glands. Efferent.输出的
· Interneurons
 Interneurons
· Interneuron communication
· Often, far removed from either sensory or motor neurons
· Excitatory or inhibitory
Excitatory, you want that information, want to be conscious, excite the neurons
Inhibitory: you don’t want to be conscious to a certain thing, e.g. when you want to sleep
· Allows for flexibility of behavior
· Memory, learning and complex behavior

The brain and nervous system (second part of notes)
Orientation 
· Doral and ventral: up and down
· Medial-lateral
· Ventral-  dorsal(belly-back)

Slices
· Horizontal
· Coronal
· Sagittal
Imaging techniques
· Anatomical tech
Slicing the human brain
Viewing macrostructures with the human eye or microstructures with a microscope
Appropriate for cadavers
· MRI (magnetic resonance imaging)
Advantage: provides high resolution images of the human body
Problem with MRI
· Very expensive
· Provides only a static view of the brain
· Limited resolution
· MRI does not provide an image of an active brain
Functional tech (observing the active brain)
· In the clinical setting: observe functions lost because of brain injury (trauma, stroke, tumors)
· Problems: human brain injuries are often widespread and not highly specific
· In the experimental setting: lesion a specific part of animal brains to determine its function
· open
· Problems: in many cases, it is difficult to know just what an animal is experimenting
· Higher mental states may well differ across species.
Human stimulations
· Trans-magnetic stimulation (TMS)
· Deep brain stimulation (DBS)
Human tech
PET (Positron Emission Tomography)
· Deoxyglucose injected into the blood
· Indicates which areas are active and require glucose for a task to be completed
· Disadvantages
Invasive. Requires deoxyglucose to be injected into the blood
Very slow. Blood circulates slowly.
The brain makes rapid decisions. 
Expensive 
Functional MRI (fMRI)
· Uses MRI scan
· Indicates which areas are active and requires glucose for a task to be completed
· High resolution image of brain structure (unlike PET)
Visual processing
· Basic visual processing=region in primary visual cortex along the calcar in sulcus
· Visual search for change = extra striate visual area
· Dis
Slow. Can be as fast as 200-500 ms to obtain image, but the brain makes decisions much rapidly than this
Expensive
EEG/Evoked potentials
· Electrodes attached to the scalp
· Provides an in
· Can be used on infants
· When a stimulus is presented, the change
· Advantage
Rapid. Processing in the brain can be determined every 1ms
Very inexpensive
· Disadvantage 
Poor spatial resolution.
Electrical activity from the scalp provides a poor indication of the actual underlying structure of the brain.

Nature or nurture?
· Fly’s glomerulus肾小球
· Sensory neurons vs interneurons
· Exposure to carbon dioxide vs air, 5days of life
· After 5 days?

Autism 自闭症
· Autism is not just a disorder of the brain. Cell
How neurons communicate
· Electrical signal 
· Action potentials recorded from inside a nerve fiber. (1939)
· Chemical 

Resting potential
· All cells carry an electrical charge(potential)
· The charge of the neuron can change
· Allows one neuron to communicate to another (perhaps a muscle)
· Excess of negatively charge ions inside the nerve cell
· Charge is about -70 mVolt for human
· The resting potential静止电位
· Inside, a surplus of positively charged molecules, K+
· Outside, a buildup of positively charges ions, Na+
· Inside, buildup up of many other negatively charged ions, Cl-

Terminal ending 
· When the dendrite is electrically stimulated
· Cell membrane opens channels, positively charged ions to flow in
· Charge in the charge (less negative or more positive) called depolarization
Depolarization
· If the level of excitation is not enough
· Depolarization will reverse
· The depolarization will not
Action potentials
· When critical threshold (threshold of excitation) is reached, the neuron “fires”
· The action potential
· The action potential will travel down the length of the axon
· May subsequently influence the firing of another neuron
Optogenetics movie 光遗传学
· Simulate nerve cells with light
· Use light to control behaviors
All or none law
· The action potential will travel down (will be propagated) the length of the axon
· The amplitude of the axon potential will not vary. This is all or none law
· We either get the action potential or we do not
Coding the message
· Consequences for coding
· Features of the stimulus cannot be coded by the amplitude of the action potential
· Amplitude of the action potential cannot vary
· Features such as intensity could be coded by how often the neuron fires or perhaps by how many neurons carry the message
Propagation of action potential 传播
· Process is slow in unmyelinated axons
· Long axons are myelinated
· This allows the AP to jump from node to node
· More quickly
Synaptic transmission
· Axon terminal – synaptic gap – receptor sites on receiving neuron
· Neurotransmitters

· Under the influence of AP
· Neurotransmitter are released to synaptic gap
· The synaptic gap is the intercellular space
· The neurotransmitters are no longer protected by the cell membrane
· Neurotransmitters travel to post-synaptic neurons or muscle cells
· Specialized receptors can recognize
· The neurotransmitter binds to the post-s receptor. Excitatory of inhibitory effects
· The ntm will have a long-term effect until its actions are terminated
· Enzymes
· Reuptake 
Actions of ntm
· Ntm are either excitatory or inhibitory
· An excitatory ntm will increase the likelihood that the post-s cell will fire. How?
· Depolarization 
· Possibility of AP
· An inhibitory ntm will decrease the likelihood that the post-s cell will fire. How?
· Resting potential becomes more negatively charged than normal
· Hyperpolarization 
Effects of drugs
· Stimulate or block receptor on post-s membrane
· May attack enzymes that break down ntm
· Block re-uptake of ntm
Neurotransmitters 
· Acetylcholine 
1. Ach generally excitatory on membrane of skeletal-muscle fibers. It causes muscles to contract
2. Muscle paralysis
Curare blocks Ach receptor
Botulin blocks Ach release
Nerve gas, many pesticides/insecticides
3. Muscle convulsions抽搐
4. In CNS, role in memory

· Norepinephrine (NE)/Noradrenaline (NA)
· Gamma-Aminobutyric Acid (GABA)
Major inhibitory neurotransmitters
· Dopamine
Predominantly inhibitory
Implicated in movement, attention, and learning
Too much DA: Psychosis

· Serotonin(5HT)
Role in sleep(dreaming?), perhaps control of eating
· Endorphins
So called “natural opiates” of the brain 
Chemical structure similar to opiates
Inhibit 
[bookmark: _GoBack]

8
