Topic 2

Localization of function (franz)
· Franz was expernt in area of ablation(area of brain removed)
· If cortex destroyed function the effects of ablation should depend on the area destroted
· Not true
· Said that as the mental processes are not due to the independent activites of the individual parts but the brain and a whole
· Proved phrenology wrong
· What part of the brain is responsible for a particular mental process
· Lashley
· Said that large areas were involved in brain mechanisms 
· Learnined and memory are based on total mass of tissue nto cell
· Created the law of mass action:learning and memory dpends on brain tissure remaining
· Law of equipotentiallity: ven though some brain parts are specialized for certain tasks any part (within limits) can do the job of any other parts
· 
· Very simple which has very complicated answers
· The brain is composed modules
· Not new idea
Brain
· The organ of the mind
· Physical entity
The mind
· Cognitive process both in and outside awareness
· Conscious= aware 
Interactionism (Descartes)
· Early theory
· Mind and brain are different and interact and influence eachother
· Said that the pineal gland was place of interaction

Epiphenomenalism(huxley)
· The mind is simply a byproduct of the brain process and has no role in determining behavior
· Would not discolver what goes on in brain but why goes on in mind
· Lolocmotive and steam whistle example
· Believe that concousoness is irrelevant to understanding behavior

Parallelism (Fechner)
· Mind and brian are two aspects of the same reality
· Every event in the mind is accompanied by an event in the brain
· Studying mental events might show somehitn about the brian
· Intropesction of events in ones brain is an example

Isoporphism (gestalt)
· Gestalt means form or configualrion
· Consciousness is organized as a whole
· Experiences and corresponding brain process share the same pattern
· Not just a simple point to poing correspondence like parallelism
· Psychological facts and evenrs in the brain resemeble each other in all ther structural charecteristics
· Necker cube
· When look at ABCD it is different from EFGH
· Means that the switch in positon is a switch from one part of the brain to another
· One part of brian becomes tired so swotches to another and sees a different image
· As cortical respince changes so does ones perception
· 

Phrenology (Gall and Spurzhein)
· The size and shape of the skull can reveal character traits and mental faculties
· Belived more developed function would have larger modules
· 
· Introduces in 1700
· That doesn’t make sense now but some of its basic principles we use today 
· Kids with dylesxia tend to have an area that has an area of the brain less developed
· People how have learned to juggle show quartile structure
· Still use basic principles that specifc cognitive function corresponds with different parts of the brain
· Basic principles introduced by the two are
1. The brain the the sole organ of the mind
2. Basic character and intellectual trains are innately determined
3. Since there are different intecllectual and character capaciteies, there must exist differently devepolved areas of the brain.
4. Where there is variation in function where must be variation in controlling structues
Relationship between brain and mind
· Looking more form paralist perspective

Animal studies
· Done in 1950
· Looking at vision and come from animal studies
· Looking at cortical and occipital lobe
· Allows invasive measures
· Brain lesioning (what happens if we remove cortex)
· Single cell recording (record single neuron stimuli)
· Experimental control
· Look and see what happened when you remove cortex
· Difficulty generalizing to humans due to different brain morphology
Behavioural studies
· Used on humans
· Cannot draw speicic link between behavour and function
· Eyes move faster from A-B when a disapeers from view
· Dissaperence of A tripped a disinhibiron of the eye movement system and a small midbran struce called suproeor collicilius is critiala in this reseonce
· No direct evidnce that this is the main part of brain in humans 
· Used data from non human prmates
Brain injury
· Phineaus gage
· Impact personality
· Gabby Gifford
· At event and shot in head
· Impacted her language function
· Caused by injury, stroke or disease
· Stoke is a blood clot that stops blood flow to brain and deprived of oxygen
· Parkinson’s alzthimers disease that impact brain
· No two lesion are the same
· Makes looking at group of data difficult
· Cannot aggregate group because they do not have same underlying difficultly (size and area not the same)
· Broca(non fluent) and Wernicke’s (fluluent) aphasia
· mid 1800s read a paper at a meeting and talked about two patients
· both had had difficulty to speak but could comprehend
· tang and le long (pateints)
· damage in le long was in frontal lobe lesion (broca)
· broca is language production music syntax perception of rhythmic motion0
· broca could understand but couldn’t speak well (nouns said)
· broca can respond better to treatment
· 1874 Wernicke identified lesion in temporal lobe had problems with language comprehension
· speack is nonsensicle speak when wernickes is effected
· high degree of frustration
· number of studies say that when lesion in that area the same effects are not seen
· areas right and left are both used in language and comprehension
· There are not one to one correspondence between structure and function

Surgical intervention
· Interhempsiheric transfer
· Transfer of hemipshers
· Right hem see right visual field ect
· Done with cats
· Cut optic nerve and corpus collosum
· Split brain patient
· Corpus callosum is severed
· Two hemispheres can no longer “speak” to each other
· Combined hemipsheres create state of consiuouness while two heipmshers alone do nto
· Severed when have epilepsy
· Reduces frequency of seizures
· Can look at what each hemisphere is responsible for
· Left visualright hem
· Right visualleft hem
· Flash a picture in each visual field only one will process stimuli
· Processed in left shown in right can name the apple
· Cant name left pencil because being processed by right
· You could draw the pencil though
· Brain mapping
· Probing different part of brain with stimulis
· Dr wilder Penfield (first to brain map)

Sperry
Emergant properties
· Sperry
· Councoisness if not predicted by one feauture of the brian
· Emerges as part of a brain process but it itself is not a componenet of the brain
Emergant causation
· Once the mind emerges form the brain it can have effcts on lower level processes
· Mutual interaction between neural and mental events
· Brian determined the mental events but subjective to proprreties of higher level events
Superbenient
· Mental states that influence neural events and be influenced by them

Event related potentials
· Brain wares are recorded by electrodes on the scalp
· Neural repsonced to stimuli averaged and compared acroos condtions
· Study intact indivudals
· How cognitive processes unfold over time
· Put eeg cap on someones head
· Could be 34-64-128 electode sites
· Look at neural responses to stimuli
· Show common and less common words
· See the difference between the averages of hard and easy words
· ERP is time sensitive
· Doesn’t show function assocatieted with behavior
· 

Women with 15 personalities
· Look at brain waves and heart rate
· Found in waves we didn’t see any dramatic difference between parts
· Seeing switches the muscles tension go way more in for heard and heart rate went up
· Saw physicals states difference when switching
· Not in heart rate
· Demonstrates it is into in her head but is a change in body states

Positiorn emission tomograpghty (PET)
· An older neuroimaging techiniue
· Uses radioactive substance to identilfy blood flow
· The logic is that increased blood flow correlaeted with grater cognitive activity
· Localize function in healthy brains
· Look to see which parts are most active
· Can be used with anything with soft tissues
· Areas more intence we see greater activation based on base line
· Supueir temporal gyrus is where hearing words is most active (wernickes)
· Seeing or reading words most active in occipital lobe
· Speaking words in suplimentry motor cortex (close to brocas area)
· Thinking about words is in  left inferior frontal gyrus
· Left fmir and pet shows language is a lot on left

· Limted to amount of radaiton exposed and thus the amount of information gained

How pet works
· Creates 3d image
· Radioactice trasors
· Carrier molecues boneded to isolte
· Carrier molecue can bind to proteins
·  Carreier molcules depends on what the doctor is looking for
· FDG to look for cancer (modified form of glucose)
· When tissues aborb a lot of glucose it could be tumor
· Isoltope produces proitrons that interact with nearby electrons
· Realses two photons that speed off in opposite direction
· Pet scan monitors these photns and uses this to make a distribution of FDG in the body
Functional magnetic resonance imaging (fMRI)
· Measures brain function and displays it along with its stricyre
· Works by measuring increases in blood flow to areas of the brain which are though to indicate increased activity
· Looks at localization of function
· Take picyireo fo brain with MRI and asked to do activity
· Assumption incared blood flow needs more oxygen and has been used by doing a cognitive task
· Rise of fMRI over last 25 years
· When they say area is lit up it is based on a base line activity
· The brain is always in need of oxygen so will always be lit up
· Talking about when doing an activity our brain is even more lit up
· Always comparing to control
· Subtract areas in control to see what areas are differently more active in stimulation
· fMRi is not good at looking at temporal capability
· reason is based on blood flow
· blood flow is after the fact event
· acivity is happened and oxygen has been sued by neurons
· measuring system response to acivity
· fMRi is seconds
· give good idea about location but not temporal sequence
· trying to combine EEg and fMRi to get both functional idea of location and time course
· temporal resoluiotn (time) is poor

Magetoencephalography (MEG)	
· non invasive imaging technique
· spatial resoltuon not as good at MRI 
· mix of temporal and spation of  ERP and fMRi
· measures neural activity
· better at locatlization
· can get a sense of location and time course
· better temportal resoulation than fMRi
· direct measure of neural activity
· doesn’t scan subcortical regions (nothing below cortex)
· decay of signal as a fucntuon of distance
· ie two magnetcs pushing together cannot get very close
· not widely accessible
· 
· 

fMRI research


Diffusion tensor imaging
· Enables the neural pathways (white matter) to be visualized
· Gives structure of the brain and how they are connected to eachother
· Good at comparing healthy and unhealthy brain
· Collected the same time as FMRI
· Uses conntectionism

Transcrainial magnetic stimulation
· Experimental mainupate neural activity and have participant perform a task
· Only one that you can manioualet neural activity
· Put magnetic pulse
· Dampens magnetic and cognitive 
· Specify area that you want to manipulate cognitive acitivy and give task
· See what happens when they have full use and not full use
· Experimental

Connectionism
· Allows us to invions how neuronetwroks would work
· Series of netwoks 
· Good at simualtiong cognative process
· More computer simulation technique
· Focuses on the way cogntitive proceses work at a phycological and neurogloical level (oppseod to information)
· Consinst of emergent process models interconnected neurons
· 
· Information can be broken down into units
· A kin to neurons
· These are connection between units
· The system learns the association between input and output
· Trying to teach how to read
· Input information and output pronunciation
· With compt simautin you can teach model the assoscaiton between input and output
· Learning algorithm
· Everytime you present model with input it would be assosatied with correct output
· The more tou present input and pair with ouotput the more the model is able to learn output
· Do until model could produced output soley on input
· Hebbs rule
· The connection between two neurons is formed if they are firing at aprox same time
· Creating messages
· Parallel processing
· Neural connections may be active at same time
· If something is firing earlier in system it can still fire as untis later firing
· Basic idea
· Serial processing
· Only one activity occurs at a time
· Activy before has to be terminated
· The output is what the current unit deal withs

Comparing methodologies
· Temporal( 1s to 1year)
· Patch clamp looks at ion channels for very close
· Single cell is 1um
· ERP is 10 cm of spatial resolution
· Pros and cons to each

Static brain imaging
· MRI or CT
Dynamic brain imaging
· ERP, PET, fMRi,Meg

Combined method
· Combine dynamic behavior and static to get best interperation of function 
· Blindsight approach
· Hemiopic patient(one with a blind visual fields)
· [bookmark: _GoBack]Uses of various brain imaging and induced behavour showsa region of the cortex was spraed within a lesionsed area
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