
Kinetic Disorders - TERM 2 

Parkinsons

Onset: 40-70 years old, progresses over 10-20 years

Clinical Features:

1. Resting tremor - goes away for purposeful function
2. Bradykinesia - slow movement, shuffling steps, no arm movement while walking, movement overall becomes slower
3. Akinesia - near the end, no movement, little facial expression, statuesque
4. Cogwheel rigidity - Limbs become locked up, seems as if the patient is resisting the doctor’s moving of the arm
5. Postural Impairment - hunched, poor posture 
Other possible features:

1. Hypophonic speech - speaking softly
2. Micrographia - small print
3. Freezing - freeze in space for a short period of time, then reassume life, gradually worsens to akinesia
4. Cognition can be impaired - sometimes, higher-order functions can be impaired
Biological Basis:

· Substantia Nigra:
· Makes dopamine in the brain
· Is annihilated, don’t show symptoms until 90% is destroyed, brain’s plasticity absorbs the loss. 
· NIGROSTRATAL TRACT: 
· Connects substantia nigra and basal ganglia
· Destroyed
· Thalamus:
· Destroyed
· Thalamus wants to send movement signals so you move, but it gets shut off resulting in less and less movement
Drug Treatment

·  Dopamine agonist - works early on in the disease to improve quality of life, but relies on neurons in the substantia nigra to make more dopamine, but stops workinng because the neurons die.
· Tardive dyskinesia 
· too much movement, because of too much L-dopa and antipsychotic drugs
· People can become pathological gamblers
· Too much dopamine is bad for other parts of the body, can cause hallucination. 
· Everyone’s optimal level of  dopamine is different and changes. You can reach an upper limit where it’s no longer effective
Surgical Treatment

· Pallidotomy - (Globus pallodus) <- part of the basal ganglia cut a connection to the thalamus (not sending signals to movement usually dopamine stops the GP from inibitinh movement) to reduce symptoms… resting tremor can come back

· THALAMOTOMY - removing the part of the thalamus that is being excited by the basal ganglia
· Deep brain electronic stimulation - interrupts signals in the brain. Inserts a “pacemaker”
(Other issues with similar symptoms:

Encephalitic Lethargica - “sleeping disease” wake up if you give them dopamine

Manganese intoxication - Symptoms that look like PD

Neuroleptics/antipsychotics - reduces dopamine (ie Thorazine - schitzo meds)

Dementia puguilistica - too many hits on the head MUHAMMED ALI

Multiple cerebral infarcts - lots of small strokes in the brain)

Huntingtons



Onset - 30-40 years old

· Strongly genetic condition. If you have a repeat in chromosome 4, you will get it.
· Progresses over 10-15 years
Behavioural changes - people become wildly depressed, moody, major anxiety, as they know what is going to happen

Abnormal movements:

· Chorea: brief, purposeless, unpatterned movements of body, head, arms, etc
· Athetosis: writhing of the limbs. Pill rolling
Global cognitive impairment:

· Dementia - forgetting, 
· Memory, language attention, executive functions, etc\
Biological Perspective:

· Basal ganglia is destroyed
· Dopamine not the problem, networks of basal ganglia are destroyed
· Thalamus not inhibited -> too much movement
Treatment:

· medication to help with chorea and mood issues
Research:

· Excito toxicity: neurons become so excited the kill themselves
· Defect in mitochondria: if they die, cells diec
· Free radicals: excess latch onto cells and kill them 
Motor weakness and paralysis:

Hemi paresis - half the body is weaker

Hemiplegia - half is paralyzed

Lou Gehrig’s Disease (Amyotrophic Lateral Sclerosis)

Motor neuron disease that destroys both tracts of motor neurons *lower and upper neurons

· start off clumsy, dead in 3-5 years
· Research: free radicals are attacking neurons?
· SOD1 mutation doesn’t kill free radicals\
It’s difficult finding a reliable biological marker -> no standard diagnosis :(

Babinski test and snouting test = damage to upper motor neurons

Cerebellar Ataxia 
*falling during the rhomberg test

· Tremor with intention = opposite of parkinson’s 
· Cerebellum intefrates sensory inputs describing position and motor commands to modify motor outflow for smooth, coordinated movements
· Agent Orange: Herbicide used to clear jungles in vietnam war, neurotoxic: impairs fine control of motor system
Myasthenia Gravis - “grave muscle weakness”

Acytecholine (memory, control of muscles in the body) binds to neurons and causes them to contract

Between motor neurons and muscles = either too little acetylcholine (muscle movement) or not enough receptors for acetylcholine

Not sure why, possible explanations

Symptoms:

· drooping eyelids, very weak muscles, double vision
Future research: Autoimmune response? Thymus gland larger than usual in patients… linked?

PERCEPTION AND ATTENTION

Sensation: capturing energy from the environment and turning it into a neural signal

Perception: making sense of the neural signals

The EYE.

· Light goes in through lense (flipped) received by the back of he eye (retina) and sent down the optic nerve.
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Dysfunctions of the eye: 
· Cataracts: blurring of the lens
· Glaucoma: pressure in the eye, fluid is plugged up, you lose the periphery
· Macular degeneration: (Macula=helps you to see in detail) Most focussed part becomes blurry
· Papilledema: swelling of the brain, increases pressure in the brain, pushes the optic nerve into the eye.
· Cone-based colorblindness: can’t differentiate red and green
Left and right visual field:
Each eye sees half left, half right, crosses over at the chasm. Tumors in pituitary make you lose periphery

Cortical processing of the visual field

· damage to the occipital lobe leads to full or partial cortical blindness
· Retinoptic organization of the visual cortex: Vertical flip at the lens, horizontal flip at the optic chiasm
· Scotomas in vision: Blindspot - if you have a blindspot in the upper left visual field, there may be damage in the lower right occipital lobe
· If entire left side of space is gone, the right occipital lobe is damaged
Blindsight

· Both occipital lobes are damaged; can’t perceive visual info, but if you toss a ball at them, they can catch it because 90% of visual info goes to the occipital lobe for processing, while 10% bypasses it and goes straight to the brainstem for reflexes…. Another sense is enhanced.
Cerebral Achromatopsia - brain based impairment

Area V4 - in charge of processing colour info from the cones. Eyes work fine, perceptual problem with colour, everything is in shades of gray. Can’t imagine/dream/think in colour. Lose sex appeal, appetite, think in black and white.

Cerebral Akinetopsia
Area V5 - occipital lobes string together info into a seamless, visual scene. When impaired, you see like you’re in the dark under a strobe light… therefore, you can’t judge speed, etc

VENTRAL STREAM: occipital lobe to temporal lobe: WHAT
DORSAL STREAM: Occipital to Parietal: WHERE
 -> binding problem: connecting that things are and where they are

VENTRAL STREAM ISSUES:

Visual Agnosia: disconnection between vision and knowledge = you can see, you have knowledge, but you cannot access it visually (but can through other senses)



Arises from damage to the occipital-temporal region(ish) 
Associative agnosia: can perceive objects, but cannot link it to meaning 

Apperceptive agnosia: difficulty with perception, can perceive basic sensory features, but cannot link the impoverished percept to meaning… can see this when you ask patients to draw it. They can’t even describe it, let alone name it. - what’s coming into your mind isn’t right, more messed up to the ventral stream

Prosopagnosia: cannot distinguish people by their faces, but can see everything else, including glasses, beards, etc. Fusal form face area TEMPORAL LOBE

DORSAL STREAM ISSUES:
Optic ataxia: difficulty using vision to guide actions precisely. Cannot identify “where I am” relative to “where the object is.” Can grasp object using memory

ATTENTION:

- the right hemisphere is more important for attention, pays attention to both the left and right field of vision, whereas the left pays attention only to the right field of vision… therefor if the right is damaged, you can only pay attention to the right field of vision (with your left side of the brain)

Visual spatial neglect: Problem with attention/ 

· cannot pay attention to the left side of space. 
· Testable with line bisection task, line cancellation task, drawing people, writing (margins move in), 
· The patient still sees the left field of vision but doesn’t pay any attention to it. We can see this because they can be primed with elvis that wasn’t in their field of attention, also they will choose the not burning house 9/10 times.
· Memories also are half neglected, only describe half of a scene, but if asked to turn, they can describe the other half easily.
· Sometimes in line cancellation task they cancel out half of each column of lines.
Extinction: bias of attention for the right side, people can fully recover.

Balint syndrome: damage to both parietal lobes. 

· rare because it’s hard to survive such lethal trauma
· Optic ataxia
· Simultagnosia: only able to pay attention to one object at a time, i.e. Someone’s glasses
· Sticky fixation: difficulty moving gaze from one spot to another = functionally blind
· Watershed: low blood pressure doesn’t spray as far 
MEMORY

Encoding => storage => retrieval

Working memory: information we are currently using and working with. Multiple parts of the brain involved, mainly prefrontal cortex. Neurons fire to represent information (i.e. Banana location for monkeys) and hold onto information after the stimulus is no longer present. 


=> you can reduce brain activity by placing an ice pack on their head… they forget where 
the banana went!

*dopamine important for signal-to-noise ratio

The frontal lobes work harder when you’re remembering more stuff. You hold onto 4-6 chunks of information easiest.

Prefrontal cortex distractibility leaky information gateway… protects what’s in working memory from being confused.

Longterm memory: 
------------------------------------>X------------------------------------->

Retrograde amnesia    damage (i.e. TBI)        Anterograde amnesia

Dementia: both difficulty developing new and retrieving old memories :(

Patient HM: surgery to remove hippocampus from both sides => less seizures, but terrible anterograde amnesia. Remembers information from his childhood. Was able to learn procedural stuff, but had no memory learning it. “I must be a natural”

Longterm memory= 

declarative/explicit memories (events, past happenings, semantic/eposodic) 

+ non-declarative memories/implicit (procedural memories: priming, conditioning)

Dementia and Alzheimers 

Alois Alzheimer had patient Auguste Deter, performed an autopsy on his brain, discovered it was shrunken.

Cognitive defects:

· Severe memory loss, anterograde and retrograde amnesia
· Language impairments: Anomic - difficulty finding words for things, empty meaning, circulatory conversation.
· Visual spatial impairments: in spatial analysis, visual discrimination (copying a simple drawing)
Behavioral Deficits:

· Agnosagnosia: lack of awareness of impairment
· Some aggression
· Psychosis, illusions sometimes
· Confusion
· Wandering
· **no sensory or motor deficits
Progression:

Early mild alzheimers

· Memory loss for recent events (i.e. A convo you had yesterday)
· Getting lost,  misplacing things
· Difficulty performing tasks
· Conversation and language cognitive flexibility, hard to organize thoughts and form words
· You can become withdrawn, aggressive, and depressed as a result.
Mid Moderate Alzheimers

· Begin to need help with activities of daily life
· Memory loss worsens, i.e. Family names
· Confusion deepens
· Difficulty with simple tasks - i.e. Dressing
· May become combative, suspicious, hostile
· Possible psychosis
Late: Severe Alzheimers

· Decline continues
· Basic activities of life now severely affected 
· Loss of language/communication
Sundowner syndrome: agitated behavior after dark. Anxiety, restlessness, aggression, confusion. Causes? Fatigue, low light, hormonal disruption?

Neuropathology:

· widespread cortical atrophy - large gyrus + sulcus, loss of cells in language and memory
· Ventricles enlarged
· Abnormal protein deposits: Amyloid plaques - extracellular accumulation of beta-amyloid protein
· IAB plaques - toxic to neurons, disrupts signa
· APO E4 genotype - people with this are more likely to get alzheimer’s and heart disease, seen through PET scans
· TAU protein: intracellular accumulation of this clumps together (neurofibrillary tangles). Microtubule integrity in neurons, becomes pathologically altered… ?
Cholinergic disruption => projections of the basal forebrain degenerate

Acetylcholine degenerators: in charge of breaking down the acetylcholine in the synapse …. There are less of these in AD patients, therefore more acetylcholine.

Protective factors:

· higher education
· Active lifestyle
· Healthy diet
· Social support + mental engagement
Clive Wearing - Famous composer

· Developed herpes simplex encephalitis via trigemnal nerve to frontal cortex
· Left with terrible memory impairments 
· Sees only what is current, lives in moment-to-moment consciousness… constantly feels “NOW, I’m awake”
· Perfectly lucid and intelligent, just robbed of his memory
· Knows he has kids, knows nothing about them
· Always ecstatic to see his wife
LANGUAGE

·  WADA test: anesthetize LEFT half of the brain, give them an object, ask what you have them, they cannot say, show them a picture, they point it out
·  Right handed people’s left hemisphere is more prominent in language. Some people (i.e. Women) are more bilateral in language. Lefties have language strength in either hemisphere or even both.
·  You can look at mRI instead of the wada test to find this out these days.
Broca’s Aphasia: patient - only word he could speak was “ton” 

*extreme difficulty producing speech. Sometimes can write. 

Damage to the left anterior insula 

Symptoms:

· nonfluent output
· Effortful and slow
· Agrammatism - leave out some grammar
· Impaired prosody (changing in tones/inflection)
· Comprehension is intact; complex syntax may be problematic
*Broca’s area is for programming language for ourput, so learning another language (i.e. Sign language) won’t help.

**people with aphasia can sing along to a song they like flawlessly: right hemisphere can help patients to recover language through melody-based communication. 

Intonation therapy: sing what you say
Wernike’s Aphasia:
Symptoms:

· fluent but nonsensical output
· Intact prosody
· Poor comprehension
· Word salad
· Can’t understand spoken language or read and understand it
· Very difficult to recover from
Damage to the superior temporal lobe, near the hearing and audition areas

Paraphrases - language mistakes, generating words that don’t have meaning

Semantic Paraphrases - swapping out/confusing a word based on mistaken meaning

Phonemic Paraphrases - mistakes that are sound-based

Arcuate Fascisulus:  the bridge between wernike’s and broca’s area. 

Damage to this = not being able to repeat what you hear, but perfect at language and comprehension. Conduction aphasia

Global Aphasia: broca’s and wernike’s aphasia… NO speaking, we don’t know how much they can understand. Some people recover better than others

Alexia: inability to read. BOSTON. BOS goes to the right occipital, TON goes to the left. BOS has to cross over to Wernike’s area (on the left) through the corpus callosum. When the CC is damaged/lesioned, the left part of the word cannot cross to the left hemisphere to wernike’s area, therefore, you only see the left half of the word. 

**If the left occipital lobe is damaged as well as the corpus callosum (via stroke to the posterior cerebral artery) you can neither see the left half of the word (as it cannot cross over) NOR the right half (as the left occipital lobe is damaged)… therefor you cannot read!!

*****QUESTION: since the left occipital lobe is damaged, would you not be able to see the entire right field of vision in this case?****

Agraphia: inability to write because of damage to the left parietal lobe => important for gesturing and speaking
=> can have one without the other, can have both, so that you can’t read what you’re writing

The Right Hemisphere

Discourse processing - pulling out key details… helps us to get the gist, the whole picture, the summary. To extract what is important

Sarcasm and Pragmatics - fail to appreciate sarcasm and metaphors. If a patient used to understand sarcasm, but can no longer do so. They take things far too literally.

*results in social struggles :(

EMOTION

The circle of papez: a proposed mechanism of emotion

Theory based on: 

I. Neuroanatomy
II. Clinical observation (rabies patients)
Clinical syndromes: Tumors in the conflate region = apathy, decreased motivation

Rabies => bite => ~ 2 – 10 weeks

Onset: 2-4 days, fever (101º –102º), headache, malaise (discomfort, uneasiness) sore throat

Then:

restless, overactive, increased talking, extreme terror, increased agitation, the patient becomes maniacal, jumps out of bed, screams, curses, strikes outbegs for help, then throat spasms, hydrophobia, seizures, death

Kluver Bucy Syndrome (in monkeys):

Bilateral temporal lesions, including the amygdala

Amygdala Damage:

- Decreased fear response - smacking alpha male

- Loss of social position - if alpha, they lost respect

- Hypersexuality - dogs mounting pigs, 

Inferior temporal damage => Ventral stream (what?)

Hyperoral - putting things into their mouths (because they don’t know what it is and are trying to identify it?)

Psychic Blindness - Visual agnosia

Kluver Bucy Syndrome in Humans

Prominent affective disturbance - Minimal emotional extremes

Loss of social position => less friends

Hypersexuality => inappropriate sexual behavior, more sex drive

Secondary symptoms: 

decreased memory

Visual agnosia

ORBITOFRONTAL CORTEX!!!

=> Right behind the eyes

Amygala <=> Uncinate fascicles <=> OFC

PHINEAS GAGE!

· sparked huge amounts of intrest in research.
· 1st case to localize emotion in the brain
Symptoms of OFC damage/impairment in the the brain!
·  Frontal lobe damages are not consistent in all patients.
· Emotional dysregulation: get  much sadder/angrier than one would regularly. 
·  I.e. Beat up a guy who bumps into you on the skytrain => “I couldn't control myself” overflowing emotions
· Disturbed social behavior
·  Hypersexuality, trouble controlling sexual urges (especially in men)
· Poor decision making
·  Short-sighted, I wanna do this now. I.e. Jet off to vegas for the week despite work/school
· Impulsivity
·  Doing what you want when you want to 
· Impaired goal-directed behavior
· Impaired theory of mind 
·  Lacking empathy for other people’s thoughts. Don’t consider other people thinking differently from yourself. Theory of mind develops around the age of 4
· Increased orienting response
· Normal fear conditioning - amygdala not damaged
Variable symptoms in patients

· know the difference between right and wrong, just emotions get the best of them
· People think they’ve become a jerk, as memory or vision problems are much quicker to diagnose, and behavior is attributable to the person’s disposition
· Fronto-temporal dementia can cause similar results, just with less medication
Theories of OFC function

*Somatic marker Hypothesis => antonio Dames and co.

· Emotions play an important role in decision-making. If our emotions (OFC) are impaird, so is our decision making: you still know the difference between right and wrong, you just don’t FEEL the same way about it. (the gut-feeling)
*Reward/punishment => prone to addiction… 

· Neurons in the OFC code for value of things. The “how good is it” assessment (known through neural imaging
· Therefore understanding the value of something can be distorted in addiction
*Disinhibition => 

· Inhibition = the mental breaks/filter
· Damage in the OFC makes patients more likely to speak their mind. What comes to mind comes to mouth. Difficult socially, as they monopolize conversation.
The Trolley problem, emotion, and logic.

Kill 1 or let 4 die.

A) Pulling a lever
B) Pushing a fat guy off a bridge.
In a normal person 

· the more emotionally distant you are from the consequences of your actions, the more likely you are to follow through with them (i.e. Milgram) = emotions take part in our decisions. 
· A normal person chooses A but would rarely do B
An OFC patient 

· has no emotional inhibition, sees it as logical, no matter which course of action it requires.
“hot” thinking vs. “cool” thinking - emotions can hijack our ability to do things, so people don’t behave logically all the time.

1/4 criminals are considered “psychopaths” - not as much brain activity in OFC… are they born bad? * Psychopaths usually come from tough households (nature vs. nurture debate) 

Acquired Sociopathy:

(OFC damage, do things but feel badly later, whereas psychopaths have no regrets)

Damage to OFC => morals

Childhood Orbital Frontal Cortex Damage 

· develop acquired sociopathy when they hit puberty
· Stroke at birth, TBI
· Unlike adults, the don’t learn the difference between right and wrong during childhood.
· Grow up to become lifelong criminals, as the part of the brain that governs morals is destroyed.
· No medication or anyway to help this condition.
*psychopaths know the difference between right and wrong but don’t care, child acquired sociopaths don’t know

Lecture summary

The amygdala plays an important role in

processing emotional information.

Bilateral destruction of this region may

result in Kluver-Bucy syndrome

The orbitofrontal cortex is an important

part of PFC that is thought to control

emotions by controlling the amygdala

Emotions may constitute an important

component of moral learning and

decision-making..

EXECUTIVE FUNCTIONS

Executive Functions (falsely suggests a single part of the brain) / Control functions (more correctly, a set of regions that govern our brain)

How do we represent goals and goal-directed behaviour?

· Working memory
· More longterm goals = more complex… how do I take a goal and break it down into manageable pieces to accomplish… prioritization, etc.
How do we switch gears and change plans

How do we recognize and correct errors

    Can this go wrong and can we fix it?

Prefrontal cortex = the frontal lobe minus the motor cortex.

Miller and Cohen: defining a control region:

1) Source of activity has to issue orders… hierarchy of control that the other parts have to follow
2) Maintenance  in the face of distraction - needs to focus on what’s important
3) Has to have full information to make best decisions - housing all appropriate representations
4) Plasticity - being flexible in cognition
Taking all this into consideration, the prefrontal cortex is the only part that remains to be considered executive.

The frontal lobes

(don’t know a lot more than we do)

Takes up 1/3 of the brain 

Damage:

· anterior and middle cerebral artery stroke = injury
Picks Disease:

Frontal temporal dementia targets frontal lobes

Cognitive Deficits:

· executive function profoundly impaired
· Good memory, language, visuospatial skills still intact
Behavioral deficits:

· Early prominent personality changes => person becomes a jerk
· Poor Judgement, insight (doesn’t see a problem, does what he wants when he wants), disinhibited (socially inappropriate, sexually indiscrete), labile (emotion swings) 
Frontal release signs on a neurological exam - babinski effect, snouting.

· no sensory or motor impairments
Age of onset - 50s-60s

Easy to explain away symptoms “at a bad time, just a mean person”

· people less likely to provide care, as they are toxic to be around… it’s a public health crisis, as these people don’t have sufficient care
· Neuroimaging = atrophy in prefrontal cortex.
· Blood flow = serious lack of it to the prefrontal cortex
· Pick Body = develops in frontal lobes, disrupts blood flow
Lack of appreciation for social rules… personality change depends on original personality

· Lack of appreciation and disregard of social rules and restrictions resulting in impulsivity, disinhibition and sometimes episodic dyscontrol (short periods of anger or rage) personality change depends on original personality
· A flat affect, blunted emotional response and decrease in drive. Know what they want to do but can’t do it 
· A lack of self-awareness regarding alterations in behavior, emotions, and thought processes.  You know you have a family but don’t care whether they visit you or not
· Separation of action (response) from knowledge: 
· Utilization behaviour Lhermitte 
· Behaving mindlessly, not with a goal direction.
· I.e. Getting into a bed and going to sleep because you see a bed.
· Like walking into a room and forgetting what you were going to do and looking to situational cues to remember.
· Dependency environment behaviours, constantly looking at the environment to guide behaviours 
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