Neurons

Neurons have three primary components:

1. Cell body
2. Axon
3. Dendrite
A neuron functions by generating an electric charge in the cell body that propagates down the axon. This is called an action potential. When a neuron generates an action potential, we say that that neuron fires. Action potentials are always the same magnitude.

Neurons communicate with each other via neurotransmitters. Connections between neurons can be either excitatory or inhibitory.

A neuron only fires when its total input exceeds its threshold of excitation.

A neuron’s activation is measured by its firing rate.

Neural networks

Neurons are connected together to form neural networks. These networks perform all the computations necessary to allow us to function.

The Brain


The brain is a giant set of neural networks, each tuned to its own particular specialty, that interact with each other.


Examples:

· Occipital lobe = visual perception
· Parietal lobe = touch sensation and attention
· Temporal lobe = auditory sensation and language processing
· Frontal lobe = Language production, planning, problem solving, motor production
· Hippocampus = memory
· Amygdala = emotion
· Hypothalamus = internal regulation
III. Localization of Function
Five primary methodologies:

1. Post-mortem analysis: Find someone with some interesting problem, such as an inability to produce proper speech, wait for them to die, and then look at what part of their brain is missing.

Examples: Broca’s and Wernicke’s areas; Phineas Gage

2. Human lesion study: With today’s imaging technologies (MRI, PET, etc.), we can see where a person’s lesion is before they die. Thus, we can administer a finer grain of cognitive tests to determine their cognitive deficiency.

Examples: H.M.; optic aphasia

3. Monkey lesion study: Unlike in people, we can control where we put a lesion in a monkey and then look at what tasks the monkey is no longer able to perform.

Examples: Newsome & Paré

4. Single-cell recording: We can also record the activity of individual cells in the monkey’s cortex and see how they respond to various stimuli or task demands.

Examples: Receptive fields in visual cortex

5. Normal brain scanning: We can use functional MRI to look at brain activity in normal subjects to determine what parts of the brain are more active during particular tasks.

Examples: mental imagery; object recognition

6. Neural stimulation: Stimulate part of 
brain and see what twitches.

Examples: Used to map motor homunculus.

