Chapter 2

The Brain

A. Intro

· Ancient Greeks were the first to figure out what each body part is

· Aristotle 

· to pool the blood, heart was the source of how we felt 

· Hypocrites 

· father of modern medicine, view matches modern scientist today.

B. Tools of discovery

· Clinical observation

· The oldest method

· Still using it today

· Researchers document injuries of the brain

· Brain manipulation

· Researches manipulate the brain on purpose

·  interfere the function of the brain

· Systematic observation to record documents

· Surgically

· Chemical - inject into the part of brain you want to study

· Electrical stimulation

· insert electrodes into the part you want to study, and send electrical current into that part. Too strong could fry area

· Magnetic manipulation

· and expose part of brain to magnetic force.

· Optogenitics

· combine optics and genetics, genetically engineer neurons they want to study and laser then into the brain to see what happens. 

· EEG

· 1930's

· Still used today

· Pick up electrical  activity of neurons

· Find exact place needing treatment

· Allows us to study the brain in action

· Neuroimaging techniques

· Cat scans 

· Do research on the brain

· Radiation and xray technology

· Multiple angles and put imagines of the structure of the brain together

· MRI

· Brain exposed to a powerful magnetic field

· Safe to date

· Human tissue release electromagnetic singles, mri pick them up and they show the picture of the brain

· Doesn't capture the function of the brain. 

· Tells if there is a tumar, bleeding, concussion etc..

· PET scan

· Inject a radio active glucose

· When brain area is active, blood with move to that spot. 

· More active, more glucose

· Highest consumption = red

· Lowest consumption = violet 

· Functional MRI

· Study the brain in action

· Exposed to magnetic field

· Tracks oxidized blood

· More active, more oxidized blood.

C. Tour of the brain

· Lower brain structures

· Brain stem

· The oldest part of the brain.

· 500000000 years old

· Starts where spinal cord enters brain

· Relay station

· all info passes through here

· Cross-over point 

· info from left goes to the right when it reaches the brain stem, viceversa

· Life Centre 

· structures that control vital functions essential fornsurvival, such as medulla (breathing, heart beat), reticular formation (awareness, consciousness, arousal, sleep)

· Thalamus

· Relay station

· every sense except smell goes through here, higher brain area msgs go through here to the lower one

· Filters info 

· highlight info and deinfosise those info

· Could be part of a system in the brain that directs attention and consciousness towards specific parts

· Regulates levels of awareness and attention and motivation

· Cerebellum

· Little brain

· Controls balance, voluntary movement, coordinated moments and muscle tone

· Learning of motor skills that become automatic

· 1/10th of the brain but over half the brain neurons is in the cerebellum, and they have 20 times more connection between them then anywhere else in the brain.

· Recent studies suggest it is involved with learning and memory.

· Highly affected by alcohol. If you're drunk, cerebellum is drunk.

· Limbic system 

· It consist of many structures

· Linked to number of different functions Including emotions, learning, memory and motivation

· Amygdala

· structure linked with emotions. 

· Plays role in production of emotions.

· Fear and aggression 

· Involve with perception of emotions

· Detects info about threatening stimuli and processes info about it even though you're not conscious of it

· Plays role on memory

· Hypothalamus

· Size of a peanut

· Super powerful

· Brain within the brain

· Involved with many functions

· Drives the essentials for survival

· Helps with homeostasis 

· maintain the internal balance of the body.

· Controls endocrine system.

· Autonomic system

· Associated with the pleasure centre.

· Reward deficiency system

· theoretical, some people who take drugs and eat lots have low pleasure centre

· Cerebral Cortex

· Intro

· The largest part of the brain

· Humans have most complex cortex which allows us to be smarter

· Makes us Adaptable and flexible

· The youngest part of the brain (2-3 million years)

· 1/3 cortex is visible - rest is hiding.

· Consists of billion of neurons

· Glial cells which 

· out number the neurons, 

· provide nutritional and structural support to the neurons. 

· Also clean up after the neurons. 

· Nanies of the neurons. 

· Researches think that there is more now. Involved in learning and transmission if info.

· 2 hemispheres in the cortex

· Left and right

· Communicate with eachother via the corpus callusom

· Each has four lobes

· Frontal

· Parietal

· Temporal

· Occipital

· Each lobe has 2 areas

· Primary

· Processing of sensory or motor info

· Association

· Higher mental functioning like reasoning, problem solving. 

· Linked with processing of complex sensory or motor info

· Primary areas

· Temporal

· Hearing

· Occipital

· Eyes

· Frontal

· Primary motor cortex

· Function I'd to control voluntary movements

· Right part body controlled by left motor correct and viseversa

· Every part is represented in motor cortex

· Parts adjacent to each other are service by areas in the motor cortex adjacent to each other

· The size of a body part has nothing to do with the size if the area the brain devotes to it. 

· Parietal lobe

· Primary somatosensory cortex

· From one ear to the next

· Receives info from skin, muscles, joints

· Processes info from temp, press, pain.

· Right controls left side, and viseversa

· Every body part is represented here

· Adjacent to eachother control eachother

· Actual size of body part has nothing to do with the area of brain that controls is.

· Association areas

· The frontal lobes

· Reasoning, problem solving etc..

· Process and underline complex motor info

· (see handout/email)

· Brain reorganization

· Brain will stay the same once adult hood is reached

· Brain is plastic

· Remarkable ability to change with experience

· The ability to reorganize itself after injury or disease

· Shift functions from damage areas to none damaged areas

· Neurogenesis

· Even in the old adult brain, it generates new neurons.

· Exercise creates new cells

D. Our divided brain

· Functional asymmetry

· Only to associated areas

· Left and right don't carry out same functions

· Dif functions, abilities, specialization.

· Clinical observation

· Splitbrain patients

· Suffered from serious epilepsy

· Cut off the corpus callusom to stop seizures

· Manipulate, the other side will be clueless of the info. 

· Right visual field and left visual field

· Info from rvf goes to lh

· Info from lvf goes to rh

· Normal brain info manipulated so only one hemisphere gets info, the other will still get it. Bc of corpus callusom

· Lh

· controls language

· Right side of body

· Rh

· Left body

Spinal Cord

· Relay station

· Connects brain to body

· All info from brain goes through spinal cord

· Generates and controls rhythmic components

· Neurons that create this named pattern generators

· Reflexes

· Automatic movement

· Withdrawal reflex

Peripheral Nervous System (pns)

· Connects cns to rest of the body

· Made up of all nerves outside the cns

· Main function

· Carry info to and from cns

· Consists of 2 divisions

· Somatic

· 2 functions

· Carry info from all body senses to cns through sensory neurons

· Carry motor info from cns to skeletal muscles via motor neurons

· Autonomic

· Controls visceral muscles, organs and glands

· 2 divisions

· Sympathetic

· Kicks in when stress is around

· Arouse the body

· Mobilize the resources of the body

· Fight or run away

· Parasympathetic

· Calms the body down

· Helps repair itself and go back to normal functioning

The endocrine system

· Communication network

· Collection of gland found throughout the body that release hormones directly into the blood stream

· Hormones

· Chemical messengers released by glands into the blood stream

· Go all over the body and deliver messages to the whole body including the brain

· 3 main types

· Homeostasis

· Maintain internal balance of the body

· Insulin

· Reproductive

· Testosterone

· Estrogen

· tell body to develop into male or female

· Sexual behavior

· Influence cognitive functions

· Stress

· Released from adrenal glands during stressful times

· Cortesal

· Epinephrine

· Short term is good, long term is bad.

· Ns & end

· 2 separate and distinct

· Control different things but completely intertwined

· Ns controls endo via hypothalamus

· Hormones do influence and effect brain

· Pituitary gland

· Main gland

· Hypothalamus controls

· Hormones effect all behaviors

· Change hormones. Change behaviors

· Estrogen goes up, verbal ability goes up

