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III. The Brain (CNS)
A) Introduction
· The ancient Greek was not very impressed with the brain.  They assumed the brain was just there too cool the blood. 
· Aristotle
· Hypocrates did not accept that the heart created behavior. His conclusion about the brain was “From the brain and the brain only, arise our pleasures, joys, laughter, and jests, as wells as our sorrows, pains, grief’s…”

B) Tool of Discovery (how do they study the brain?)
B.1)  Clinical Observation
· Oldest method.
· The brain is inside the skull they couldn’t access it.
· Did in-depth investigations (case study) to see how a tumor in this part of their brain, how is it affecting their life. 
· Continues to be important today

        B.2) Brain Manipulation
· Researcher interferes with the functioning of the brain on purpose and observes to see how this interference affected the person, emotions, behavior, etc
· Surgical: researcher will cut off a connecting between to brain parts, remove/destroy a brain area what does it affect
· Chemical: inject a drug that is going to affect a specific brain area, watch to see what happens. (Would they still remember things, etc)
· Electrical: one or two ways. One; implant electrons generate a small electrical stimulation see what it does. Two; open up skull complete and stimulate that brain with electrical stimulation
·  Magnetic: expose area of brain interested in studying to magnetic field, it will affect it and you observe what happens.
· Optogenetics: genetically engineer neurons to respond to light, shine a laser light on the area they are interested in.

B.3) EEG
· Shows you what the brain is doing at a certain time.

      b.4) Neuroimaging Techniques
1) CT or CAT Scans
· invasive
· Use radiation to take pictures of the brain
· Take multiply images from different angles
· Computer puts the images together
· Doesn’t show you the brain in action, it shows you the structure (is there a tumor, loss of tissues)
2) MRI
· Non invasive
· Today it’s considered safe
· Bombarded with a powerful magnetic field.
· Makes electromagnetic signals, that the computer uses to create images of the brain

3) PET Scan
· Injected with radio action glucose and gives you colorful images of the brain.
· Red/yellow high level of activity
· Blue/violet low level of activity
· The more activity a area is the more glucose it’s going to consume.

4) fMRI (functional)
· non invasive
· Powerful magnetic field track blood flow and oxygen levels.
· The more activity an area is the more oxygenated blood is in that area.


C) Tour of the Brain
C.1) Lower Brain Structures
  C.1.1) Brain Stem
· Oldest part of the brain, over 5 hundred million years old
· Connected the spinal cord to the brain
· Functions:
· Relay station: all info coming into the brain will go through it, also all the messages going out of the brain will go through it.
· Cross-over Point: when information from the left side reacts the brain stem it   crosses over to the right side, and info coming from the right goes to the left.
· Life centre: (of the brain) has a number of different structures that carry out vital bodily functions
· Medulla: controls breathing, important reflects (coughing, vomiting, etc) 
· Reticular formation: regulates and maintains alertness, arousal, and attention. Regulates some aspects of sleep

        C.1.2: Thalamus
· Relay station: receives info from all senses except for smell, send this info to higher grain areas.
· It also filters… the information, it progress, integrates. Highlights some, and disintegrates some.
· Recent studies... part of a system that directions attention and consciousness together potential 
C.1.3 Cerebellum
· known as little brain
· It controls voluntary muscle movement, coordinated muscle movements and tone of muscle.
· Motor skills, involved in learning, writing…
· Over half of brain neurons are in the cerebellum
· 20x more connections  than in any other place in the brain
· Because of this researchers started to think that there must be something else in the cerebellum besides motor skills, evidence suggest that it is involved in learning and memory.
· It is affected by alcohol 

C.1.4 Limbic System
· It consists of a number of different structures that have different functions
· Linked to learning, motivation, emotion, memory.
· 2 Structures:
Amygdale: involved in production of emotions. Linked and associated to aggression, rage and fear.  Involved in the perception of emotion and involved in detecting threatening stimuli even when there no aware. It gets activated even if you are thinking about or anticipate threatening events.
Hypothalamus: size of a peanut. Involved in so many functions; it’s called the brain within the brain. It controls drives like: hunger, thrust, sex. Homeostasis – maintains internal balance (keeps vital functions within healthy ranges: blood sugar, temperature).Controls Endocrine system. Also controls Autonomic system. Linked to Pleasure centre’s in the brain, pleasure centres are vital for survival. Reward deficiency syndrome: theoretical, idea is people who are addicted to drugs or food, or any addiction is the result of a deficiency the pleasure centre’s in the brain are not working properly.

C.2 Cerebral Cortex
C.2.1Cerebral Cortex Structure and Function
· Cortex is very young, over 2 million years old.
· Because of cortex we can sit here and understand lecture, etc.
· Allows us to adapt to different environment
· Only 1/3 of cortex is visible
· Made up of billions of neurons
· Glial cells or glia: they provide functional and structural support for neurons. They deliver nutrition to the neurons; they clean up after them and protect them. Neurons cant survived without glial cells. “Nanny’s of the neuron” for past 15 years researchers neglected them, it’s changing now; 9x more glial cells than neurons. Researchers think they must do more: could play a critical role in higher mental processes. Have the beginning of evidence that says it is importation in processing and memory. 
· Two hemispheres: left and right. Constantly exchanging information with each other. Do this communication through the corpus callusom. Each hemisphere consists of four lobes: frontal, parietal, temporal, occipital. 
· Each lobe has two areas: primary (they process sensory or motor info) and association (they are involved in the processing of complex mental processing. Also involved in processing of complex sensory or motor info).
· Primary area: 
· Lobes – primary cortex
Frontal – P. motor c. 
Parietal – P. somatosensory c.
Temporal – P. auditory 
Occipital – Primary visual cortex

· Primary Motor Cortex: 
· Location: frontal lobe (arches from one ear to the other)
· Controls voluntary movements
· L -> R; R -> L left motor cortex control the right part of the body. Right controls the left.
· Each body part is represented in the cortex.
· Adjacent – adjacent 
· Size of the body part has nothing to do with the size of the area in the brain that is devoted to the body part. Hands bigger area more complez






