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Lecture 1

· Cogn. Psych. And Neuroscience

· Cogn psych.---> mental computation of the world

· Patient leisons

· algorhythms

· Neuroscience--->neural structure

· Neurons and glial cells

· 3 kinds of neurons

· sensory--->info to CNS

· interneurons---> communication between sensory and motor

· motor---> info from CNS to muscles

· Glial

· insulation

· oxygen/chemical 

· remove dead neurons

· reorganization post-damage

· 4 types

· CNS

· astrocytes

· blood/brain barrier

· oligodendrocytes

· myelin in CNS

· microglial

· housekeeping fn

· PNS

· Schwann--->myelin in PNS

· Signalling

· RP--->-70mV

· membrane=permeable--->more to K+ than Na+

1. Depolarization---> Na+ enters, K+ leaves---> 40mV--->more K+ leaves

2. Repolarization---> efflux of K+ w/o Na+--->Resting potential

3. Hyperpolarization--->more negative (overshoots)---> refractory period

4. Back to resting membran potential

· Propogated through axon

· myelin--->propogated

· node--->passive current

· jumps from node to node

· self-propogating--->non-dissipating

· all-or-nothing

· weak vs. Strong

· not stronger AP but more frequent

· synapse

· AP approaches--->Ca2+ gates open--->Ca2+ enters--->activates vessicles w neurochemicals--->vessicles go to surface--->releases contents into synaptic cleft

· 3 possble outcome

1. no receptors in post-synaptic neuron

2. neurochemical may not fit receptor of PSN

3. AP starts in PSN

· depolarization--->EPSP--->more likely for AP

· repolarization--->IPSP--->less likely for AP

· PSP

· graded--->dies out

· small in magntitude 

· adds at axon hillock

· stronger= closer in time and space, closer to hillock

· Neurotransmitters

· synthesized in presynaptic neuron

· released by PreSN by AP

· if artifically applied to postsynaptic neuron--->same effect

· modulation


· reuptake

· enzyme breakdown

· bind to PSN

· Types

· Amino acids

· CNS---> GABA/glutamte

· Biogenic amindes--->5-HT, Da, NA,Ach

· localized

· many receptor types

· project through brain

· overlapping/distinct

· Ach--->basal fn--->arousal/corical excitability--->Alzhemer's--->drugs help slow down breakdown of Ach

· Da--->substantia nigra--->NS--->motor

· NE--->LC--->Attn/arousal--->ADHD

· 5-HT--->cognitive fn--->depression/anxiety

· Neuropetides

· hormones

Lecture 2

· Dorsal/Ventral

· Up/down

· Medial/lateral

· towards middle/away from middle

· Anterior/Posterior

· towards front/towards back

· Superior/Inferior

· Up/down

· Rostal/caudal

· Front/back

· Medial--->middle of brain

· Sagittal slice--->cut from Inferior/Superior

· Coronal slice--->Superior/Inferior but moving towards rostal/caudal

· Horizontal/tranverse/axial slice--->Rostal/Caudal moving towards inferior/superior

· Contra-/ipsi-

· Opposite side/same side

· Uni-/Bi

· One side/two side

· Proxi-/Dist-

· Close/far

· Neuron system

· CNS--->brain/spinal cord

· PNS

· Afferent--->Input

· Efferent--->output

· Somato and autonomic

· Cerebral cortex--->Allo---->Meso--->Neo<---evolution

· Medulla 

· motor neurons switches--->contralateral

· reflexes and vital fn

· RAS

· Pons

· Superior Olive--->majoy relay for ear

· Midbrain

· Also part of RAS

· Inferior/Superior colliculus

· Inferior--->Auditory

· Superior---> Visual

· Cerebellum

· Coordingation

· timing

· Working memory

· Ipsilateral--->motor control

· Impairment in movement/timing

· Diencephalon

· “ancient brain”

· Thalamus--->sensory gateway to cortex

· 2 masses on each side

· MGN--->Auditory

· LGN--->Vision

· Projects to nearly the entire brain

· which nucleus is damaged--->same damage to cognition as damage to cortex that thalamus is innovating

· Hypothalamus

· hormones

· Basal ganglia

· hyppocampus

· Subcortical nucleus

· Cerebral cortex

· 1-5 mm thickness

· neocortex=6 layers

· Gyri--->bumps

· Sucli--->valley

· Economy of space

· Laminar--->cytoarchitecture--->Brodmann's Areas

· Anatomically subdivisions

· Central/rolandic--->Frontal/Parietal

· Lateral/Sylvian--->Frontal/Temporal

· Occipital

· Motor/Somatosensory

· Homunculus

· Primary

· Distorted--->smaller/finer--->occupies larger part

· inverse--->bottom of body on top of brain

· Contralaterally

· hemiplegia--->paralysis on contralateral side

· primary somatosensory--->tacticle

· Visual

· contralateral visual field

· Retina--->optic nerve--->optic chiasm--->optic tract--->

· Subcortical--->superior colliculus--->pulivnar nucleus--->Subconscious=attention

· Cortical--->LGN--->cortext--->understanding

· Fovea--->more cortex dealing with fovea that any other part of retina

· retinotopic orgaization--->light on retina mapped onto visual cortex

· leisons

· small=scotoma

· medium/quater=quadrantanopia

· large/half=hemianopia

· Methods

· Cogn. Psych.--->info processing--->mental structure

· flow charts

· rxn time/accuracy

· limit on info processing

· Brain leison method

· if--->fn X distrupted due to damage to region A

· then--->X related to A

· questions

· what fn is related to A

· brain leisons to A

· control group

· what fn impaired

· what A support fn X

· natural or through surgery to rectify a problem

· no control

· rare leisons

· single-case usually

· animal behavioural neuroscience

· control

· variability--->size of accuring leisons

· group studies--->overlapping in leisons

· compare to control group

· healthy or damage to parts elsewhere

· Double disscoiation

· 2 fns are independent

· damage to X--->area A but not B

· damage Y--->area B not A

· Therefore X---A and Y---B

· Single vs. Double

· single=colour/picture

· double=sound/picture

· Critic

· Disconnection syndrome

· X--->not critical but connected to Y which is critcal to fn A

· Problem/limitation

· 3-legged stool--->take away 1 will not be able to stand

· brain is highly interconneced--->take 1 region--->disrupt many fn

· reorganization

· Brain imaging

· neural activity

· Structure---> CT and MRI

· Fn

· Cell recording

· near cell--->extracellular

· outside cell--->intracellular
· rate of firing

· receptive field--->space which neuron can be excited maximally

· increase rate when inside receptive field

· limitations

· non-human subjects

· multiple trials

· few neurons inferring about pop of neurons

· only correlational--->no causations

· EEG--->EP--->from neurons--->projected to scalp

· voltage change from reference point

· global

· ERP--->change in EEG signals--->average of several trials

· Pros--->good temporal resolution

· Cons--->poor spacial resolution--->difficult to access structures below cortex

· fMRI

· BOLD signal---> inceased neural activity--->increased need for O--->more blood flow

· slow compared to neural firing

· low spatial resolution

· Subtractive logic

· Condition 1= processes A and B

· Condition 2= processes B

· overlay with anatomical structure---> process A

· Pros

· not invasive

· good temporal resolution

· Cons

· Correlational

· Expensive

· magnetic--->distorts in empty spaces

· PET

· inject radioactive tracer

· measure breakdown

· Pros

· neurotransmission

· Cons

· invasive

· low temporal resolution

· TMS

· alter brain activity--->temporate lesion

· MEG

· better temporal resolution than EEG

· Structural

· MRI

· H atoms allign with magnetic field--->radio wave shot at atoms--->allign 90 degrees to radio waves--->turn off--->shift back--->E released--->E measured

· Pros

· No radiation

· good spactial resolution

· Cons

· poor spactial resolution

· CAT--->X-ray--->tissues have different densities

· low spactial resolution but you can scan anyone (unlike MRI)

· DTI

· White matter tracks

Lecture 3 – motor control

-Cortical


M1-- primary motor cortex


S1-- primary somatosensory cortex


SMA-- supp. Motor cortex


PMC-- premotor cortex

-Subcortical


Basal ganglia -->striatum


Cerebellum

-Heirarchy


Eternal stimulus/internal goal-->plan/select movement (type, how)-->execute movement


Feedback-->from execute to plan-->did it go as plan?


Adjust-->plan to execute--> from feedback


-Process in movement (heirarchical)


Get beer-->see beer-->Frontal lobe to plan--> brain stem--> muscles--> sensory feedback--> subcortical structures-->adjust--> goal attained

-primary motor cortex-->receive input from all motor areas


-->output-->corticospinal tract


-->contralateral side


-->fine movements--> larger representation


--damage--> hemiplegia--> lost of voluntary movement--> reflexes generally intact **heirarchy (lower order movements not damaged)


-->coding-->cells tuned for directions-->fire maximally for a particular direction



--->tuning curve--> repsonse rate vs. Direction of movement--> higher reaction rate when particular movement made for each neuron



--->column--> tuned to same direction



--->directions change across cortex


-->population vector-->vector sum of 2 M1 neurons--> overall direction


-Caveat-->activity due to direction or pattern of muscle action



--> 2 cell types--> code for movement direction (motor cortex) and code for muscle action (premotor cortex)

-PMC and SMA


-Goal coded in PMC--> same action different goal


-Mirror neurons--> don't only fire when doing it but when watching



-->caveat-->just visual? --> can also respond to auditory





-->humans?-->debate



-->specific-->TMS disrupts specific imitation



-->understanding action of others-->empathy?


-PMC vs. SMA--> planning/execution--> externally vs. Internally guided




-->PMC-->input from parietal cortex-->attn




-->SMA-->input from PFC-->goals


-PET scan test--> finger movements--> pre-learned vs. Instructions



-->New-->PMC



-->Learned-->SMA


-Movement selection-->multiple routes-->most efficent-->resolve competition



-->competition seen in population vector



-->SMA suppress competition-->excites ipsilateral M1 and inhibit contralateral M1 



-->SMA damage-->mirror movements-->cannot inhibit contralateral M1

-Subcortical structures


-Cerebellum-->10% of brain's mass-->more than 1/2 brain's neurons



-->sensory input



-->projects ipslaterally (right and right, left and left)



-->feedback looping-->motor learning, adjusting movements, movement made/planned movement



-->2 hemispheres--> Vermis, intermediate and lateral zones



-->deep nuclei




= 3 loops: Vermis-->fastigial





     Intermediate-->interpositus



-->damage-->impairments in timing, fine movements--> not whole movement




-->Ataxia-->unsteady gait, slurred speech, directional errors, timing errors



-->fine motor adjustment, recalibration




-->impairs ability to recalibrate in response to changes




-->prism glasses-->adjustment-->take-off glasses-->overcompensating-->relearn





-->cerebellum patients-->unable to adjust with prism glasses on



-->mechanism for adjustment




Cortex-->corticospinal tract-->copy to cerebellum-->cerebellum<--feedback from sensory-->discrepencies sent to cortex for adjustment initiation



-->timing




-->movements complicated due to timing of movements



-->almost always active-->higher cognitive function?-->mystery...


-Basal Ganglia



-striatum (caudate & putamen) (input)



-substantia nigra



-subthalamic



-globus pallidus (output--thalamus)



-->excitatory/inhibitory-->fluid movements



-->habitual movements, posture, task-set switching, planning



-->2 routes:




-Direct-->striatum w internal GP (inhibitory)








Cortex-->excites striatum-->inhibits GP (as more it is inhibited the less it inhibits thalamus)-->inhibits Thalamus -->excites cortex




-Indirect-->striatum to external GP, STN and internal GP





Cortex-->excites S-->inhibits GP-->inhibits subthalamic-->excites GP and SN-->inhibts thalamus-->inhibits cortex





**supress unwanted




**DOPAMINE



-->damages




Huntington's-->genetic-->cognitive problems + movement disorders





-->cause-->reduced inhibition from S in indirect pathway--> increased excitation of cortex-->involuntary movements




Parkinson's--> genetic + environment --> tremor + rigidity= positive symptomes








         -->disturbance in posture or posutral reflex+reduction in voluntary movement and initiation = negative





-->cause--> loses STN dopamine-->increased excitability from thalamus-->unable to make voluntary movemnts





-->cognitive deficits--> plannning


-->set-shifitng--> unable to shifting cognitive set (new rules)


-->movement-->poor movement planning and shifting-->related to cognitive deficits-->dopaminergice innervation of both frontal lobes and basal ganglia

Lecture 4

· Mid-term ---> in class

· 75 Q--->Knowledge/application

· 1 hour 40m

· Chapters 2,3,4,6,7

· Object recognition

· The man who mistook his wife for a hat ---> Dr. P

· Object constancy

· able to recognize object despite multiple changes of the retinal image

· Issues: translation, size change, lighting, viewpoint (angle)

· Resolutions

· “Grandmother” cells ---> cells arranged in a heirarchy

· Lower level recognition/ processing features--->high level recognition/processing features

· 1 cell for each object?

· Novel objects?

· What happens when the “grandmother” cell dies or changes?

· Visual cortical pathways

· Ventral ---> what? --->ILF

· Dorsal ---> where? ---> SLF

· Distinct projections from Occipital lobe to the Prefrontal Cortex

· No entirely seperated---> functionally and anotomically

· Bilateral lesions

· Parietal or Temporal

· Parietal---> more errors in the Where

· Temporal---> more errors in the What (discrimination)

· Matching (depending on location, which objects are the same) and location (are locations the same)

· Location---> ventral

· Matching---> dorsal

· Neuropsychology

· Dorsal stream lesions---> optic ataxia---> unable to use visual information to reach out to objects or interact---> no difficulty recognizing

· Intact perception

· Impaired action

· Grasping task

· Normal---> smooth movement, smooth adaptation

· Lesioned---> jagged, adjust movement only when reaching out competely to control

· Not that velocity is different---> both move as fast

· Grip is not well adjusted

· Therefore---> dorsal stream not about “where” but also object information (grip size)

· Ventral stream lesions--> Agnosia---> cannot identify object with visual information

· Impaired perception

· Action intact

· Patient DF

· Processing features intact

· Posting task

· Orient card to match orientation of slot 

· Post letter---> move card into slot

· Memory task---> remember orientation of slot and orient card to match angle

· DF

· cannot match orientation ***

· act upon information 

· memory is quiet good

· Visual agnosia---> vision without knowledge

· Different types

· link visual information with meaning or gathering knowledge 

· Not sensory problem

· Not memory disorder

· Lissauer

· Apperceptive

· Basic visual processing intact

· Mental impression ---> unable to bind features

· Cannot perceive higher order structure

· Cannot perceive part to a whole

· Cannot redraw

· Cannot work out disconnected features

· problems with object constancy

· Associative

· Can copy image 

· Cannot recognize the name

· Semantic representations damaged (open and closed umbrella)

· Category specific agnosia 

· Prosopagnosia

· Inable to recognize faces without impairment of cognitive function

· Milner and Goodale

· Ventral---> information processed to be accessible to consciousness

· Dorsal---> visually guided action

· Coding information

· Ventral stream

· Retina--->LGN--->V1--->...--->Inferotemporal cortex

· What types of stimuli illicits a response in a particular cell

· Becomes increasing complex as you move up

· Heirarchical organization

· IT 

· large receptive field 

· not retinotopic 

· covers both hemisfields 

· respond to more complicated features

· Object constancy---> response invariant for size, contrast, colour, perception

· some category specific (hands, faces)

· Overcoming object constancy challenges

· V1---> small receptive fields----> MANY cells for 1 object

· IT---> large receptive field---> 1 cell=1 object

· “Grandmother” cell

· Cells respond invariantly to specific stimuli

· Cortical regions

· FFA--->faces

· scanning while showing faces vs. Objects

· damage to area=prosopagnosia

· Scenes---> PPA

· Scanning while showing faces, scenes, objects and scrambled versions

· Objects---> LOC

· Intact line drawings or photographs or scrambled versions

· Line and photograph--->activation

· Overcome object constancy issues?

· FMRI adaptation paradigm

· decrease in activity when looking at same item over time (no matter what configuration)

· how we work out what an area is interested in

· adaptation---> item is the same

· Body parts, biological motion....

· FFA

· Why?

· Evolutionary---> survival---> identification---> person and emotional state---> friend or foe

· Cognitive---> distinguishing an object that different faces are still so similar---> expertise

· Face inversion

· disrupted when inversion of face

· perceive relationship between distinct features (eyes, nose...)

· Faces upright---> wholistic

· overall configuraiton

· Faces inverted

· doesn't notice configural violation

· Prosopagnosics---> both inverted and control

· inability to process configuration not analytic/local processing

· Holistic processing

· Expertise---> need to process features for the whole picture

· Like a face

· Greebles

· trained to become expertise

· Expertise---> process features in a hollistic process

· More trained---> more affected by Greeble Inversion Effect

· Therefore FFA---> not jsut for face but more an expertise area

· Therefore it's really a face area---> just other things are configurally similar to a face
