Lecture 1:

Neuropsychiatry – deals more with localization of a lesion, versus regular psychiatry, which deals with the primacy of behavior (symptoms analyzed in a top down manner). The idea is to treat brain disorders as an infectious disease. Neuropsychiatry comes in more versus psychiatry when dealing with solid stuff like brain injuries versus, say, depression. So neuropsychiatry is more lesion/injury based. 

Neuropsychiatric model is based more on a medical model than is traditional psychiatry. Also, a neuropsychiatric evaluation will look at developmental, family, social, and educational history in addition to regular history taking. There is also a test called the MSE (Mental Status Exam) that’s like, but more complicated than, the neurological exam because it attempts to localize the problem (I assume anatomically in the brain). Also, when doing a neurological exam, assess the patient’s higher mental functions. Also, get histories from family members because if the patient is mentally dysfunctional, how reliable is the history given by him?
Things to look for in neuropsychiatric exam: behavior and personality changes; cognitive changes (memory, attention, language, executive function – function of the frontal and prefrontal cortex, somatic and neurological changes (such as diplopic vision or tinnitus), multitasking); substance abuse (that crack might just be the problem for this quack); thyroid function (which can manifest as mental status and mood symptoms). This exam also tests CN functions, gait, balance, coordination (all of which can elicit soft signs- signs that can’t be linked to something but indicate that something is wrong; they are found in schizophrenia, etc.).  

CASE 1: Some guy came in w/a lot of symptoms of stroke – but it wasn’t stroke, it was a vascular disease that caused a restricted blood flow to the temporal lobe (can be seen in a SPECT scan).

CASE 2: Someone is brought in w/moodiness and impulsiveness. They do an MRI scan and find that the patient has loss of tissue in frontal lobe due to a head injury 10 years ago. Something called hemisiderin is picked up years after a bleed, so that’s how they knew.

CASE 3: Guy came in depressed. He is an alcoholic, and SPECT and MRI show areas w/no blood flow – had a subdural hematoma six months ago – presented now!

CASE 4: A woman comes in w/fever and respiratory problems. MSE reveals that she’s messed up – is delirious. Don’t know what happened to her.   

Lecture 11:
Amnesia is a deficit in memory w/sparing of other cognitive abilities. Dementia (Alzheimer’s) also has a memory deficit, and at least one other cognitive ability – language, special, or executive – due to tissue loss.

Types of memory and their respective locations: Working memory is memory in motion that can be stored as either short or long term memory. Long term memory is made of declarative (explicit) memory and non-declarative (implicit) memory. 
Declarative memory is stuff that you’re aware of (as the name implies), and can be either facts (semantic memory – e.g. language) or events (episodic memory). Facts are not degraded easily in our memory, but events are. This memory is in the medial temporal lobe. 

Now, non-declarative memory is skills and habits. They go into four categories for five different locations in the brain. The first is procedural, which is localized to the striatum (the caudate and putamen). This makes sense, because for people who have this circuit messed up, they can’t do procedural stuff (like in Parkinson’s). The next is priming and is located in the neocortex. This makes sense because any time we want to start any activity, we need to plan it out, and this is in the prefrontal lobe, which is a part of the neocortex. Conditional memory is next, and this can be broken down to conditioned emotions and skeletal actions. Emotional one is localized to amygdala, and this is obvious because amygdala does all emotional stuff. The skeletal part is localized to the cerebellum, because our conditioned responses (like putting our hand out when we’re about to fall) are recorded in our fine motor control area – the cerebellum. The last is the non-associative (reflex-learning), and that’s in our reflex pathways. Also, this type of memory can be used to rehab patients w/Alzheimer, etc.
Short term memory is put in the hippocampus and surrounding structures. 

Amnesias are either retrograde (can’t remember past events – rare!), or anterograde (can’t make new memories – common). 

Now onto Papez circuit. Its in the medial temporal lobe (where declarative memory is found – the common ‘memory’ that we speak of); Ach drives the circuit. The circuit is the cingulated gyrus to hippocampus to mamillary bodies (via fornix) to anterior nucleus of thalamus. If you mess up hippocampus, you get a lot of memory loss, but if you mess up the entorhinal cortex (new learning), you get more of a memory loss. 
LEFT prefrontal cortex is important to recall facts, and RIGHT is for events. 

There are three steps in memory functioning. First is encoding, then storage, and retrieval. Anterograde amnesia – problem w/all; retrograde – problem w/retrieval. If someone has a problem w/storage (as seen in Alzheimer’s), then if you tell them something, ask them a question, and give clues for an answer, it won’t help because they don’t have the memory to recall. However, if someone had retrograde amnesia, and you give them clues, it would help because the memory is already there, and needs to be recalled. 
A case was there where a man (drunk – Korsakoff’s syndrome) came in having destruction to the mamillary bodies of the thalamus. This caused loss of episodic and autobiographical memories (events, which is a part of the declarative memory). It also caused anterograde amnesia. 

Lecture 13

In children, think of acquisition versus loss of skills (milestones, etc.). Also, the kid can have maturational changes from pre-morbid functioning (like from cocaine in utero). Also, if there was brain injury, the function associated w/that part of the brain could be shifted to some other place in the brain. Also, a child’s neurological condition (organic contribution) can affect behavior independent of genetic makeup. 
Tests such as the Denver Developmental Screening test, Battellle and the Gesell tests can be used, but more often, the Bayley scale (4mo. To 42 mo. old) and the Mullen Scale are used in pediatric neuropsychology; they test sensorimotor early on and language & socialization later on. Also, its best to stay away from teratogenic substances early on because that’s when a lot of the neural tissue forms. 
So, on to head malformations. Encephaly (inside head) has to do with brain, and just cephaly has to do with head. So, the brain-to-body ratio should be 1:30, and you can get microcephaly (small head, and therefore a small brain), and megacephaly (big head with big brain)- both have low IQ, but better in megacephaly. 

Holoprosencephaly – hole in head w/o brain – anterior neural tube didn’t develop properly – incompatible w/life

Agenesis of the corpus collosum – part of the corpus collosum doesn’t form. This isn’t that bad because brain is plastic, and so can form other connection. However, if the frontal part of it doesn’t form, it’s a hard time making independent decisions. Also, this is different from having the corpus collosum cut off later on in life, because at that time, new connections can’t form. 

Messed up cerebral cortex: Lissencephaly (smooth brain – little gyri and sulci) – low intelligence. Pachygyri – wide gyri; Polymicrogyri – many small gyri – a lot of disorganization in tissue. Lastly, and the most common is focal dysplasia/heterotopia, which can be in grey or white matter by lateral ventricles, where cells have organized in wrong places, and thus cause seizures and bad transfer of info.

Problems because of Congenital Hydrocephalus: 
Dandy- Walker Malformations: messed up cerebellum because of distended roof of 4th ventricle– ataxic gait; Arnold-Chiari malformation – messed up brainstem and cerebellum – ataxia, but sometimes asymptomatic. Normal pressure in skull is 15 mm/Hg. If higher, can cause pressure on brain and resist its growth – get retardation. Can be caused by intraventricular bleeding, and is seen often in low birth weight infants. Also, if there is shrinkage of brain (in adults), CSF fills the rest of the space, and this is normal pressure hydrocephalus – symptoms are WWW (wacky, wobbly, and wet (incontinent)). 
Among metabolic diseases that cause neurobehavioral problems are PKU, Hurlers Syndrome, and Adrenoleukodystrophy. A lot are mitochondrial diseases.
Some really important stuff: neural tube and fusion problems 

Spina Bifida (post. part of neural tube doesn’t close properly) – occluta (no problem), a meningeocele (has meninges that can be cut off), and myelomeningocele (has part of CNS, which you can’t just cut off); often are associated w/hydrocephalus.
Anencephaly – no cranial vault – has highly vascularized brain, no optic nerves – dead fetus

Hydrancephaly – no hemispheres, but have brainstem (no higher function) – dead fetus

Proencephaly – large bilateral cystic lesion – compatible w/life, but retarded

Craniostynosis – sutures close before they should – brain has nowhere to go. Since left hemisphere is dominant in most people, it grows preferentially, and hinders the grown of the right one (which has visuospatial and visuomotor functions). Also, the severity of frontal stenosis should be taken into account since the frontal lobes develop later and are associated in decision making; there are also extracranial malformations – wide set eyes, webbed hands, and drooping ears. There are risk factors, such as fetal head constraint, where the baby is always laid on its back – back of head is constrained, which causes low blood flow followed by necrosis. 
Velocardial Facial Syndrome (VFS) – autosomal dominant – speech, learning, feeding, and heart problems. Kids have wide space between eyes, ears pointing down, stubby hands, webbed digits, and cleft plate.

Point of lecture – to emphasize that there are defects in executive functioning, problems selecting attention (ADHD), bad impulse control, and socialization difficulties (because awareness of body and space are mediated by right hemisphere, which as we discussed earlier, is messed up because the left one takes over). There are also delays in motor milestones (mainly coordination from cerebellar dysfunction and hemisphere communication). Also, kids twice as likely to have reports of behavior problems from parents and teachers. 

Cognitive difficulties assessed by neuropsychologists include visuospatial, cognitive, and language (KNOW THIS – the reason is that each problem can tell you which disease it is). Motor coordination, social, behavioral, and emotional stuff also tested.
Addiction

· Involves the prefrontal subcortical circuitry, limbic system, orbiofrontal and ventromedial prefrontal cortex.

· Involves deficits in executive functions (prefrontal cortex damage)

Different Concepts of Addicts

· Societal victim – if poor enough, you use drugs

· Personality traits – certain personality traits incline one to use drugs

· Moral Defects – using drugs is a sin

· Behavioral Problem – you cant just teach someone to use less drugs or use drugs responsibly 

People continue to use drugs despite knowing the negative consequences. – major point

Abuse – excessive use of substance with MINOR changes in daily functions

Dependence - excessive use of substance with MAJOR changes in daily functions

Complusion to seek drug is an indicator of addiction.  

Reward Pathway – pleasue center

· Ventral tegmentum

· Nucleus accumbens

· Thalamus

· Prefrontal cortex

Amygdala and hippomcampus also feed into the prefrontal cortex and nucleus accumbens.

There is not a single drug that can activate the reward pathway but each drug activates different parts of circult.  (this pathway lights up when I think of chocolate ()

SO ALL DRUGS AFFECT MESOLIMBIC AND PREFRONTAL CORITCAL NETWORKS

[image: image1.emf]
Remember the hotter colors (yellow) represent increased brain activity

This shows a normal person vs. a person who had used cocaine 10 days ago but is not on drugs or taken any at the moment the scan was taken vs. a person who had used cocaine 100 days ago who hasn’t used it since either.

You can see that recovery doesn’t restore the entire brain activity and DETOXIFICATION OF DRUG DOES NOT MEAN THE PERSON IS CURED.  The brain changes do persist for a long time.

[image: image2.emf]
This scan shows the brain activities of a cocaine user when he/she watches two different types of videos.  The hot spots in the amygdala and anterior cingulated are activated when he/she is watching the video regarding cocaine.  So, seeing things about drugs triggers this person and reminds them of drugs and this can lead to them reusing the drugs – so not enough just to detox the person.  
Addicts have problems with Executive functions such as

· Planning

· Self monitoring

· Decision making

· Inhibition of inappropriate behavior

There are things that someone wouldn’t have done prior to the addiction but now the addict experiences a loss of inhibition.

She goes on to describe a card game but the point of it is that addicts lack judgment and invest all their money and lose it, and make decisions that THEY KNOW ARE BAD.  They pick the piles with the bigger wins knowing that there is a higher risk of overall loss.  Normal people learn what is the safest thing to do in such card games and they pick the deck with smaller bets but higher wins.  

Lastly she didn’t have time at the end of class but mentioned that it is hard to get addicted people to follow thru with treatment, visits etc.  Also, us physicians can also become addicts who function well still until the problem has advanced too far.  

Neuroscience and Psychiatry

This lecture gives an overview of all lectures.

· Before, people looked at mental illness as someone God or Devil cursed you with.

· But this idea has changed with people now arguing that mental illness is a brain disease.

· We have gotten to use new tools to look at the brain over the years and they have helped to diagnose and examine various brain diseases.

· Biggest benefit is that the stigma that was associated with mental illness has been reduced by calling them brain diseases.

Memory Disorders

· Biggest category in brain diseases.

· Alzheimer’s disease affects 1/3 of people at 85 
· There is a genetic predisposition 

· A big area involving memory disorders is hormone replacement therapy in women. Research has shown women on estrogen treatment before menopause and continued it increase number of dendritic spines.
Unconscious Mental Processes

Explicit memory – remembering names, facts, - stored in the hippocampus and mamillary bodies.  It is broken down into immediate memory (someone says something and you repeat it back), short term (up to 48 hrs) and then long term memory (>48 hours).  Alzheimer’s patients have problems with immediate memory.   They can’t recall what they did in the morning but they can tell you stories about their childhood.

Implicit memory- Memories are more diffuse. Involve emotional pathways – amygdala and olfactory bulbs – I know hemanth in his coop has a nice chart for this.

Learning and Memory

Explicit Memory

Learned consciously

when you first learned how drive a car, you had to be very conscious of what you were doing. 

Unconscious memory

After you have learned it, for example how to hit a baseball, and you are in a game, you no longer think about how to do it, you just do it. What happens is that you go from conscious learning to unconscious learning.   Instead of going back to your memory storage in your mammillary bodies, you keep some of that stored in a little area prefrontally. Some people call this motor memory, an area that you don’t have to go back and think about it. 

Working memory

Close to immediate recall. You don’t put them in mammilary bodies. You put them in a little spot in the prefrontal area. Example: You ask a number to get a pizza and you don’t write it down. You remember the number, you dial it on the phone, and then it’s erased. It never gets stored. It’s put in a little place in the prefrontal cortex and it’s held there just for that imprint in order to use it.  
fMRI – measure function by looking at blood flow

Anxiety - Panic is major anxiety - affects 1% of the population.  They actually feel they are going crazy, they are having a heart attack, they’re falling apart, they have chest pain, nausea, vomiting, and they go into the emergency room and get worked up for heart disease. Panic makes people incapable of functioning and in young people it has a high suicide rate associated with it. It is a disease that needs real treatment. They are finding out that a lot of panic and anxiety is mediated by Gabaminobuteric acid after finding out that drugs like Valium that block panic and act on Gaba affect anxiety.  

Research has shown that there is activity in the amygdala when there is panic so Gaba has to be a acting in the amygdala. 
Depression -  Up to 20 % of the population will experience a clinically severe depression at some point in their lives.  Life events, stressors, and genetics all combine and people get depression.  We always see life events as having some relationship to depression. What we now know is that early life events probably condition people. You may have a gene, and then you have an early life experience that doubles your chance to suffer depression. So a loss of a parent before 12 years of age is one of those experiences.  Social support is also a major factor in depression. The point he makes is when something bad happens, you really have to talk to people.  

Also, in widow and widowers, within the first year 1/3 of the people are depressed.  They found that circadian rhythms are tied to depression.  What you find is people tend to coordinate rhythms together based on the dominant rhythm, which is based on the rhythm of the strongest amplitude. For example, women roommates’ menstrual cycles become coordinated.  So one thing that was found out was that after something bad happens, you should stay in a routine. A disruption in your daily rhythms as a consequence of a life event, changes your circadian rhythm (you get up at a different time, you go to bed at a different time). Those vulnerable to depression may get depressed as a result of this change in circadian rhythm.  

Behavioral Genetics

You inherit a protein. What you inherit determines what you can do – e.g. shyness

Also, there is such things as critical timing periods. They look at great musicians and they presume they have the gene and they were started playing piano at the age of 2 or 3.  So there is a tie with the gene and early life events. 
Schizophrenia and Autism

· These two are severe diseases that have a similarity in that they cannot read facial expression. If you show them pictures of people with facial expression of anger, fear, or sadness, they cannot name what affect is being expressed. 
· Schizophrenia is a disease of hallucinations and hearing voices. Autism can lead to problems in attention.
Functional Imaging

MRI Basics

· Idea of using a magnet to look at the brain and takes use of the fact that molecules have a nuclear spin

· Used H atoms since they are most common

· Normally, H molecules are spinning randomly in the brain

· So first, take the brain and place it in a static magnetic field – the H atoms that are usually spinning will align with the static field. Time it takes for randomly moving H atoms to align in the static field is called T1

· Second step is to add a radiofrequency pulse (RF) to the brain  which overcomes the static field – moves the H atoms perpendicular to the static field.

· Third step is to turn off RF and then the H atoms will realign with the static field by releasing energy. The time it takes for the molecules to realign with the static field is T2. 

· Various tissues have different T1 and T2 constants so tissues that have white or gray matter will appear differently in the final image.  

CT vs MRI

· MRI is a lot more flexible and can be used to visualize different neuroanatomical structures, show differences of white vs gray, lesions vs blood vessels, patient exposed to a magnetic field which is a lot safer than X ray radiation used in CT.  CT scans only depends on the Xray absorption coefficient while MRI has several choice of parameters. 

Size of the magnet matters and bigger the better. (
Bigger Magnet = Better resolution 

MRI uses

· Better differentiation of gray vs white matter

· DIFUSION TENSOR IMAGING (DTI scans) is a new technique that looks at white matter tracts ( major advantage in diagnosing demyelinating disorders such as MS)

· fMRI go above one step and also visualizes the brain while patients are performing motor tasks and the areas of the brain that become active during a task will become metabolically  active.

· So link is increased blood flow to an area means increased neuronal activity – fMRI is an indirect way of looking at neuronal activity by assuming this link.

· BOLD technique – there is a difference between oxygenated and deoxygenated blood – adding O2 molecules to blood makes it less magnetic which means a  stronger signal on MRI.  So while performing a motor task, briefly one will have deoxygenated blood in that area, blood will be more magnetic and you will receive less of a signal. 

· Therefore, OXYGENATED blood – less magnetic – stronger signal
· So with the different levels of signal, you can differentiate b/w areas that are more active.  

· Example of oculomotor task is a good example of a task that can be done in the MRI Scanner or outside.   

· This experiment takes advantage of the fact that brain pathways that control saccade or eye movements have been well mapped.  There are different saccades.  Voluntary saccades are when the patient is told that something will happen like a light will appear but the patient shouldn’t look at it.  He must remember where the light appeared and once the light is turned off, he must look at the direction the light was at.  Requires a lot of cognitive manipulation.  Then there are Involuntary saccades which is just a reflex – someone startles you, you look at that direction.  

· Visually guided saccade tasks – dark screen with little dot in center.  While keeping head still they just have to follow the dot to the right or left by moving their eyes.  

· Delayed response task – tests working memory.  Look at center marked with a cross, stimulus will appear either right or left and they shouldn’t look at it but just remember it.  Stimulus removed and person asked to look where stimulus was.  Correction light will appear and show them where it really was and person is also expected to correct this.  This test requires patient has intact visually guided saccades and a good working memory which is from the prefrontal cortex – so test frontal cortex with this.

· Antisaccades task – if there is disruption in the prefrontal cortex then response inhibition is hard to do.  Person can’t suppress a response.  Person told to fix their eyes in the center and even when light appears in the periphery, they must still keep looking in the center.  A person with an injured prefrontal cortex will keep on making prosaccades (start looking in direction but realize they shouldn’t be doing that and turn head in opposite direction) and cant suppress the desire to look.  

· Also can test for latency – looking at fixation and when light appears, how long it takes to start saccade.  

Brain & Behavior Lecture 4  Neuropsychological Consultation

Neuropsychology: clinical specialty concerned with cognitive behavioral and emotional 

problems from CNS dysfunction

Mini-Mental State Exam

Used quickly at bedside or office setting to garner very basic information about patients from a cognitive standpoint.


Neuropsychological Testing

6-7 hours of very detailed cognitive testing


Objectively scored, standardized



Problems with this testing




If not educated in North America




Socio-economic status




Education


When do you use it?



(used for stroke, epilepsy, MS, brain tumors, Parkinson’s disease, ADD 

dementia, Alzheimers, etc.)


Why is it important or more useful than MRI sometimes?




Sometimes cognitive performance tests can provide much information

Mild Cognitive Impairment


(aka benign senescent forgetfulness) 


Changes in cog ability but not so severe that effects socially

Many end up with Alzheimers


Also have shorter life expectancy and likelihood of Alzheimers is much greater

California Verbal Learning Test


16 words read by examiner, can learn how rapidly patient can learn this new info

Cognitive Ability Test


IQ test given to adults is called WEIS (Wexler adult) IQ 100+-15



Tells info about verbal knowledge, spatial ability, working memory, speed


Picture Completion test


Person can point to what is missing

Block Design


Patient asked to recreate design

Requires patient to have visual perceptual abilities, attention, concentration, understanding

Important to determine pre-morbid level of cognitive functioning when administering evaluations.


Look at things that are resistant to acute brain changes: language


Verbal abilities do not decline as a function of age

Memory problems


Not all are same



Traumatic brain injury and Alzheimer different



Alzheimers





Rapid forgetting of information



Traumatic Brain Injury




Problem with spontaneous retrieval of information

Trailmaking test


Patient asked to connect the dots in order of numbers as quickly as possible

Stroop Color word test

Color and word do not match. Pts with attentional deficits have more delayed responses.

Non Verbal Memory Test


Patient asked whether “bogus stimuli” was part of original array.

Source Memory Errors


Problem with organization of memory


Cant keep it separate

Gordon Diagnostic System


Tests for sustained attention and concentration


Whenever patient sees number, presses button.



Distractibility condition




How well you can hold on to attention and concentration

Spatial Span

Examiner taps out a sequence, patient expected to respond back with same sequence

Hoover Visual organization test

Items cut up and rearranged. Have to mentally put them together and tell examiner.

Executive Function test/ Wisconsin Card Sorting Test

Patient has to figure out the rule for a card matching is. Rule might change, pt has to adapt.




Brain & Behavior Lecture 6 Language and the Brain

99% of right handed people


Language and language processing takes place on left side of brain

Aphasia


Dysfunction in specific brain regions


Not clear cut; can be persistent or fleeting

Parasylvian aphasia


Network on left side of the brain region around sylvian fissure.

Receptive language


Capacity to understand spoken language first involves capacity to hear signals



Primary audition processed in Heschl’s gyrus 

Interpretation in Wernicke’s



production of speech

When told to repeat a word, what is the pathway used.


Processing takes place at Wernicke’s via the arcuate fasciculus to Broca’s

Litmus test is repetition of a spoken word


Cant do it?


Damage to Wernicke’s area, white matter track, or Broca’s aphasia

Two types of Aphasia.

1. Parasylvian

2. Extrasylvian

Area of brain that mixes visual and verbal 


Angular gyrus

Can’t recognize visual properties


Visual agnosia

How to tell how kind of aphasia


Look at repetition, naming, reading, and writing.

Paraphasia


Production of unintended syllables, words, or phrases during the effort of speech 

not due to motor production problems.

Literal paraphasia


(aka phonemic paraphasia)

Syllables in the wrong order but word still recognizable “raffodil”/daffodil

 

Neologistic Distortion




When word is no longer recognizable “raffodinks”

Verbal paraphasia 


(aka semantic paraphasia)


Say violets instead of daffodils. In semantic category but have wrong word.

To get pts talking sometimes show them Cookie Theft Card.


Lot is going on and so you ask them whats going on in picture

To assess if someone has problem with auditory comprehension


Ask yes or no questions

Differences between two aphasias


Ability to repeat a spoken word

Broca’s aphasia


Nonfluent speech that’s agrammatic


(damage to left posterior inferior frontal lobe)

Paraphasia




Reading and writing is impaired (rare)


Damage: left inferior, posterior frontal

Wernicke’s aphasia


Speech is fluent but devoid of actual content. Comprehension impaired. Also 

repetition impaired.


Paraphasia common

Damage: left posterior/superior temporal

Conduction aphasia


Failure to repeat words

Damage not to wernicke’s or broca’s area bc speech fluent. 


No disruption of auditory comprehension

Damage: left supramarginal gyrus or left auditory cortex and insula (arcuate fasciculus)

Extrasylvian aphasias


Repetition is intact


Damage proximal to Broca’s area but not in Broca’s area

If whole parasylvian region damaged: Global aphasia


Can get aspects of Broca’s, Wernicke’s, and Conduction Aphasia

Wernicke’s and transcortical sensory aphasia difference


Repetition

Damage in transcortical sensory aphasia: left supramarginal gyrus or arcuate fasciculus

Anomia


Loss of naming ability


Damage: left angular gyrus

Visual agnosia


Loss of ability to recognize

Aphemia


Damage of verbal output alone

Role of right hemisphere in language


Judging and expressive affective speech (prosody)


Understanding metaphors, humor, sarcasm

Brain & Behavior Lecture 14  Neuropharmacology and Cognition

Alzheimer’s disease


Multi-system disease and many NT’s are involved

Why drugs don’t always do what they are supposed to?


There are many complicated interactions b/n NTs

Indirect effect of drugs


Synthesis: administer precursor


Release: enhance release of DA


Reuptake: can block reuptake


Metabolism: can reduce metabolism of NT

Direct effect of drug


Antagonists or agonists

Initial effect (primary)


Indirect and direct effects. Give the drug and see what happens

Effect over time (secondary)


If on drug for a long period of time, interrelationships with NTs.



Neuroplasticity




Neurons adapt over time to a chronic disturbance.





Ie Long term potentiation






Necessary for normal plasticity

How do drugs work?


More complicated than “this drug enhances this NT”


Also don’t know relationship b/n neurogenesis and neurobehavioral effects.

Acetylcholine


Significant role in memory, arousal, attention and other aspects of cognition.



Will see improvement in attention and mood




Nicotinic: always excitatory




Muscarinic (majority in CNS): can be excitatory or inhibitory

Acetylcholine


Cholinergic dysfunction can be seen after traumatic brain injury



See over-release of Ach




Function as neurotoxic NT





In TBI, pts have reduction in hippocampal volume

Alzheimer’s Disease


Reduced Ach levels with degeneration of basal forebrain

Nicotinic Receptors


Activate the prefrontal cortex


Enhancing effect on attention and cognition


Are showing promise now for AD

Cholinergic hypothesis of AD


Theory that many of cog changes in AD are bc loss of cholinergic innerv

Pharmacologic Data


Scopolamine (anticholinergic agent) impaired memory. 

Cholinesterase inhibitor


Approved for AD: cholinesterase inhibitor



At present are most effective Rx for AD but lost of variation in pts

Galantamine—Novel agent


Enhancing effects on nAchRs

Glutamate


Amino Acid NT. Works on several receptors including NMDA.

Glutamate in AD


Involved in long term potentiation: plays a role in learning and memory


in AD, maybe there is hyperfunction of NMDA receptor so antag might work


GLU in TBI


GLU can lead to cell death in TBI (levels rise quickly after TBI)

Moderate reversible NMDA antagonist has positive effect on TBI

Memantine


Reversible NMDA antag treatment for AD

At high concentrations, can inhibit mechanisms of synaptic plasticity believed to underlie learning and memory.


At low concentrations, can promote synaptic plasticity though.

Amantadine

Moderate reversible NMDA antagonist. Inhibits cholinergic transmission, enhances DA transmission.

Glutamate in Vascular Dementia


Using memantine showed a benefit.

NMDA antagonists


Not all are equal


Memantine and Amantadine work better than more potent agents

Glutamate agonists

Research being done here. Positive ampa-type glu receptor modulator being studied on subjects with mild cognitive impairment.

Dopamine


Monoamine neurotransmitter.


Two classes D1 and D2


Main influence in PFC and basal ganglia



Disruptions can translate into cognitive dysfunction


DA has role in development of cognitive capacities

Relation between age related decline in DA brain function and impaired performance on specific motor and cog tasks



Alterations in executive function found in early stages of PD.



Inability to use new information and shift from one strategy to another

Executive dysfunction


In acquired brain injury

Abnormal DA transmission


Schizophrenia, AD, tourette’s

DA and working memory


Working memory (scratch pad) part of executive function


At low levels of DA and D1, get impairment of WM

Lecture 5 -  Polyvagal Theory – ANS and behavior – no coop, only lecture slides

Here’s the general idea for this theory – CN X has gained more functions as evolution has progressed – that is, additional brain nuclei have evolved, some of which became incorporated into the vagus.  Consequently, the character/function of the vagus has evolved.  

He says that there were three stages of neural control development.  Stage one is represented by the dorsal vagal complex (from the dorsal motor nucleus of X), which controls the unmyelinated vagal fibers, and is responsible for the immobilization, death feigning, vagal response.  Represented, in humans, as vasovagal syncope.  Second, unrelated to the vagus, was development of the sympathetic nervous system, which is responsible for the fight or flight reflex.  Most recently was the development of the ventral vagal complex (nucleus ambiguous) which is responsible for self-soothing and social communication (I guess via pharyngeal muscle control).

The sort of gross idea this thing is based on is that the old stuff led to primitive behavioral responses, the new stuff leads to more sophisticated behavioral responses.  Really?  Oh my God, an epiphany!

The “details” of the theory were basically that the old vagus (DVC) controls the viscera, and the response of the viscera is to slow things down (parasympathetic) – so you get vasovagal syncope, apnea, bradycardia.  The sympathetic NS controls the limbs.  The new vagus (VVC) controls the “head”.  Somehow, he links the new vagus with social engagement behaviors – still not sure about this one.  I think this one might have more to do with the overarching control the vagus has on the ‘brain’.  

Another buzzword was ‘neuroception’ – which is basically the nervous systems sense of safety or danger.  The more dangerous the response seemed to be, the more primitive the response would be.  So, no danger, the VVC responds, and social engagement ensues.  Get danger, and you get the SNS.  Life-threatening, and you get the DVC.  

The route the neural signal takes is amygdala – periaqueductal grey – DVC or SNS   OR, if safe, the amygdala is inhibited, and normal social behavior signaling takes place (motor cortex – corticobulbar – medulla . . . etc.)

The bits of truth that might be gleaned from this lecture (in my humble opinion) are as follows.  

-The face is hardwired to ‘social engagement systems’.  That is to say, you use your face to communicate.  If you can’t move your face, it’s tougher to communicate.  

-Relationships affect your state of being (happy, sad, etc), and that affects your physiology – slower heart rate, etc.

-There can be deficits in facial communication when there is a psychiatric or behavioral disorder.

-Autistics don’t look at the right part of the face, which may be part of their communication problems.  After intervention, whatever intervention they used, they were better.

To be fair to this guy, he may have been more specific in class, but as it is, it seems like he’s doing a lot of hand-waving.

