B&B Review

Note: Final exam includes any material presented, in handouts, (including articles), but in class stuff is priority.  Don’t neglect your article readings.

Imaging:

· We probably won’t need to know the specifics

· Key pts for function:

· A large magnet is used to generate a homogenous* magnetic field (higher field, better the image, homogeneity is important for imaging)

· RF transmitted into body part ( receiver detects the signals.

· Gradient determines spatial localization

· Computer puts it altogether

· The signal intensity depends on 4 variables

· Proton density: the conc of protons in tissue in form of H2O or macromolecules

· T1: transverse magnetizationj retuns to the equilibrium longitudinal direction  (Fat < What matter < Muscle < Gray Matter < CSF)

· T2: time to proton reverting after pulse (Muscle < Fat < White matter < Gray < CSF)

· Flow

NMR: Only nucleio w/ nonzero angular momentum are imaged (esp Hydrogen1).  Without external magnetic field there is zero net magnetization amongst nuclei w/ nonzero angular momentum.  In an external magnetic field (B0), the nuclei will align themselves parallel or antiparallel.  High energy may be either way, but low energy may only align parallel.  As the field strength increases, the threshold for antiparallel orientation rises, and nuclei flip to parallel.

· Precession: stronger the field (B0) the stronger the precessional field.  If an RF pulse is applied to protons, their alignment shifts to the direction opposite the magnetic field.  When it flips to parallel, it emits energy.

· Resonance: property of atom to absorb energy only at specific freq (Larmor).  The energy needs to be delivered perpendiculr to B0 (in this case).

· RF Excitation: B1 perpendicular to B0, M (the magnetic field) is flip angle off from B0.  Turn B1 off ( M generates an osc voltage in receivers [magnetic induction].  

· Spatial encoding: changing magnetic field, yadda yadda, gradient coil generates a linear magnetic field in space, the freq components (fourier transformation) includes this info

· Summary

· Brief RF ( pulse in which all proton align

· Pulse ends ( protons relax to original alignment

· Time betw reps (TR)

· Point in tme of data gathering (TE)

· Echo: Normally, too little info is caught on one pulse, therefore must use multiple gradient sweeps [all freq, phase encoding]

· Flipping the currents back and forth in the gradient coils creates the Lorentz force in themagetic field vibrating them loudly

fMRI: Alt subject’s state betw conditions to measure relative change.  Acq the MR images repeatedlu in all these conditions.  Post-processing requires a search for voxels whose NMR signal time series matches the stimulus time series pattern.  Note that the signals are small, and thus many images are needed to make a determination.  Note that other effects easily corrupt the results (eg mind wandering, anatomic variation, …).  By taking many images we reduce the effect of some of these.

· basics: neural activity leads to incr blood flow (with oxyhemoglobin) which incr T2 and thus the MR signal.

· Amt of deoxyhemoglobin in voxel determines how inhomogeneous the voxel’s magn field is at the scale of the blood vessels.  The incr in oxyhemoglobin means the magnetic field becomes more uniform inside the voxel.

· Physiological variability: respiration, blood flow, subject mocments

· Anatomic variation, performance variation, etc etc.  Briefly, there are lots of small ways that variation causes low resolution/poor results.

Neuropsychiatry = applied neuroscience.  Brain > behavior

	Neuropsych
	Psych

	Brain dysfunction analysis, bottom up, neurologic specialty, clinical neuroscience
	Top down


Acquired brain injuries/diseases/illnesses are not uncommon in psych patients.  

The NP Evaluation: takes hrs, is objectively scored, standardized, valid, reliable, quantitative and qualitiative interpretation, has biases for age, ed, and culture

· HPI

· ROS

· Past Medical/Neuro/Psych history

· Developmental/family/social/Education histories

· Mental Status Exam: Cogntive status, specific scales, NPT, is an extension of the neurologic exam
· Neurologic Exam: keep in mind subtle motor/sensory abnormalities [balance, hand-eye, etc], handedness, cranial nerves, basic strength/sensory, cerebellar, reflexes, gait.  It is not uncommon to report “normal”, so an abnormal MMSE or cognitive exam may be the only findings
This evaluation

· is more structured

· gets inputs from family/SO

· remember that patient is not necessarily reliable source of information

· certain specific questions (such as history of trauma)

· oft use checklist

· Behavior/personality changes

· Mood changes

· Cognitive changes/deficits

· Somatic/neurologic symptoms

· Meds

· Developmental problems/milestones met

· Psych hx

· Substance abuse

· General health

(Tests

· IQ (wechsler test)

· Verbal knowledge – accumulated verbal knowledge is the most resistant to acute dain bramage.

· Visual-perceptual skills

· Working memory (Wechsler memory [prose memory], CA verbal learning/Rey-Osterreith Complex Figure test [serial learning, attn, benefits from repeated trials, chunking)  Encoding ( storage ( retrieval

· Perceptual speed

· Attn and conc – paced auditory serial addition test, digit span, trailmaking test, stroop color word test

· Learning/memory

· Lang func – (boston naming test, verbal fluency, clinical observation)

· Visual-spatial abilities – judgement of line orientation, hooper vis org test, tactual performance test

· Executive func – associated w/ frontal-subcortical circuitry; planning organization, self-monitoring, problem-solving, critical for adaptive independent living, tests (Wisconsin card sorting, similiarites, interpretation of proverbs)

· Sensorimotor - grip strength, fine motor

· Personality/emotional

Clinical Eval

· Lab tests

· Neuropsych testing

· EEG and Imaging

Diagnosis

· Do not rely on DSM IV as it focuses on psych approach

· Nomenclature varies

· Primary diag: medical or neurologic

· 2ndry: neurobehavioral symptoms/deficits

· Assessments needs to combone both ( drives treatment plan

When to refer to an NP

· Differential diag at early stages of dementia esp when knowing can guide the treatment/progress of disease/recovery of function (when pharm or other treatment may be available to slow progress or improve condition)

· mild brain injury (concussion)

· ID depression or other psychogenic condition

· Need to differentiate between neurologic or psyciatric

· If there is a need to know if the pt has the capacity to live indep or needs supervision

· Make sure to prep your pt as to the nature of the eval

· The more specific the question = more useful outcome (so as not to waste the NPist’s time)

· Send along important documents (history, EEGs, etc)

· Most insurers will cover the cost of an NP eval up to a pt.

Development/Peds

· Failure to acquire vs loss of skill in differential diagnosis

· There is normal variation in developmental milestones

· There is potential for brain reorganization

· Tests/Screening

· Denver Developmental: delay is failure on items that 90% younger pass; one of the most common

· Bayley Scales of infant dev – II: cognitive & motor behaviors based on interaction; also common

· Gesell dev schedules: often given by peds. Domains

· Battelle dev inventory – II acquisition of crit skills in seq

· Mullen scales of early learning – motor, perceptual, lang

· Categories

· Incompatible w/ life

· Affects functional behavior

· Variable consequences

· Anomalies

· Bulk growth abnormalities

· Normally the brain to body ratio is 1 to 30.  Microencephaly (small brain) and megalencephaly (big brain) both are associated with suppressed IQ

· Dysplasias – Holoprosencephaly (fluid filled head, failure of ant neural tube), Agenesis of corpus callosum (can be asymp, partial or complete, mild cognitive impairment), 

· Malformations- Lissencephaly (smooth flat unfolded surface), Agyria (no gyri) Pachygyria (reduced gyri), Polymicrogyria (many; abnormal cortex), Focal dysplasia/heterotopia (abnormal populations of neurons and glia)

· Congenital hydrocephalus malformations: (CSF issues from neuro; obstructive vs under absorption;) Dandy-Walker, Arnold-Chiari, Stenosis of Cerebral Aqueduct;  Intrcranial Pressure (ICP) leads to hypoplasia of underlying brain tissue with an elevated risk of mental retardation/learning disabilities and other Neurobehavioral issues

· Additional considerations for HYD:

· Intraventricular hemorrhage

· Course can be arrested or progressive

· Although it can congenital, it can also be acquired.

· The flow may either be obstructed or can communicate but not be resorbed fast enough.

· Chromosomal

· Metabolic – Adrenoleukodystrophy, phenylketonuria, hurler syndrome

· Neural tube

· Spina bifida – abnormal fusion of posterior, defective closure of the laminae of the vertebra w/o herniation

· Meningocele: the meninges protrudes thru the defect (like spina bifida)

· Myelomeningocele: as above with neural tissue

· Craniosynostosis – premature suture fusion.  The skull is too small for the growing brain.  Treated by cranioplasty.  Multiple or single suture fusions.  Sagittal is the most common.  3 to 5 fold incr risk for cognitive and language/learning defects.  Visuospatial/visuomotor defects most pronounced. High variance based on (severity, family, age of surgery, other)

· Anencephaly – No cranial vault, mass of highly vascularized neural matter

· Hydranencephaly – cystic sacs of CSF, no hemispheres

· Porencephaly – large bilateral cystic lesions

· Secondary cerebral deformation

· Abnormalities in subarachnoid space

· Effects on frontal lobe dev

· Sagittal synostosis – frontal prominence w/ growth restriction

· Restricted ventral expansion of ant cranial fossa & frontal bones in metopic

· Ipsilateral retrusion of frontal bone & underlying lobe in unilateral coronal synostosis

· Velocardial Facial Syndrome

· Autsomal dominant, chromosome 22q11 deletion, cleft palate, heart defects, characteristic facial appearance, speech learning and feeding difficulties

· Risk factors

· Genetic

· Teratogens

· Fetal head constraint

· Metabolic disorders

· Incr ICP

· Abnormal skull structure

· Normal CNS development:

· Month 1: neuroplate formation

· Week2: N plate & groove appear

· 3: Cephalic flecture appears, deepening of groove, the crest migrates the tube fuses, and the ant neuropore closes

· 4: Post neuropore closes 

· 2: hemispheres

· 3: cerebellum & thalamus

· 4: ventricles

· Last trimester: sulci,gyri,sylvian fissure

· Errors in development as has been shown can lead to a great many different neurobehavioral disorders and sequelae.  For your practice:

· Earlier intervention has better outcome

· Routine development assessment allows you to determine baseline and followup to get progress.

· Incorporate nonclinical aspects such as family support, education support, and individual therapy for cosmetic deformities

The Frontal Cortex

· 30% of cortical volume, it consist of large dorsolateral sector, orbital sector, and medial sector;  This medial sector has the ant cortices of the cingulated gyrus

· Prefrontal symptomatology reflect disruptions in connxns or direct neuronal damage

· Major functions of the prefrontal system: Disorders affect these

· Cognition (higher level thinking) AKA Executive function

· Working memory, focus/attn, fluency, focusing on tasks/concepts, hypothesize, multitask, formulate concepts, plan and problem solve

· Modulate Mood

· Modulate behavior = personality

· 5 frontal-subcortical circuits.  All originate in the frontal lobe and project to striatal regeions.  They continue to the GP and return to the thalamus, then finally loop back to the frontal.  Thus they are all loops, though they do have connxns to/from other areas.  These open connxns integrate info from distant areas which mediate coordination betw functionally similar areas of the brain.  Neurobehavioral circuits are dedicated to executive func, social behavior, and motivational states.

· Supplementary motor

· Oculomotor

· Dorsolateral prefrontal (neurobehavioral): executive dysfunction. Verbal/nonverbal fluency, problem solving, set shifting, learning, retrieval

· Syndrome: impaired reasoning/mental flexibility, distractable, can’t generate strategy or organize behavior, and difficulty with fluency

· Example: Huntington’s/Parkinson’s @ level of basal ganglia

· Orbital frontal (nb; lateral) dysinhibition, irritability, pseudopsychopathic

· Syndrome: personality change and inappropriate social behavior, can perform card-sorting tasks normally, oft confused for bipolar

· Ant cingulated (nb) and medial frontal: apathy, motivation, initiative (speech and movement), pseudodepression

· Syndrome: Loss of motivation, Akinetic mutism, abulta, apathy, decr ability to understand new thoughts/creative thought processes

· Dysfunction

· Types: structural, NT, or electrical abnormalities.

· Lesions in subcortex can also cause damage to a loop

· Disruptions in the circuit alter loop function

· Degenerative:FTD, AD, Parkinson’s, Huntington, dementias

· FTD: AKA Pick’s disease and others, estimated to be 20% of degen dementias, behavior/personality change, progressive (apathy ( compulsive behavior/disinhibition).    

· Trauma: TBI, stroke, tumor

· TBI: commonly appear to have symptoms of DLPFC and orbitofrontal dysfunctions.

· Key NT for normal func: dopamine, ACh, Serotonin, Glutamate, GABA

· Subcortical dementia: executive dysfunction is the principal component: slowed infor processing, mood and personality changes, memory loss, gait disturbance, dysarthria

Social Behavior & the Polyvagal Theory

· The evolution of the nervous system has left (mammals) three neural circuits to adapt to behavior/physiology to environments.  These ciruits are an adaptive response system.  The inability to (dis)engage these are the basis for (some) neurophysio/psychological disorders.  Neuroception of danger or safety trigger these adaptive circuits (Mommy hugs good.  Stranger hugs bad.).

· The neuroceptive/polyvagal circuits have a feedback system.  They also develop (so that our behaviors become more complex as we age) and have evolved over time (lower lifeforms have less evolved behaviors)

· Organization

· The environment acts upon the nervous sytem (sights, sounds, pain, etc).

· This neuroceptive system interprets the environment and develops a response

· In Safe situations, the person may spontaneously engage others (eye contact, etc).  In dangerous situations, the fight or flight response (mobilization) arises. And when the neuroceptive system detect life threatening situations, it shuts down and feigns death (preparing to die, prevent pain)

· The evolution of the nervous system has affected the response of the system.  For example, mammals can use the nucleus ambiguous to effect a social response (communication) whereas  reptiles can’t (though they are more advanced than say amphibians).

· The phylogenetic/evolutionary components of note are

· I: Unmyelinated vagus (DVC)/ dorsal motor nucleus of the vagus ( immobilization (feign death) [visceral]

· II: Sympathetic/Adrenaline/Spinal cord ( mobilization (the more technical term for fight/flight)  [Limbs]

· III: Myelinated vagus / Nucl Ambiguous ( Social behavior, communication. [Head]

· Higher levels control the lower levels, but when the higher levels are functionless, then the lower levels take over.

· Dissolution: removal of VVC tone, raise DVC tone, incr sympathetic tone

· Related:

· Vasovagal syncope = feinting as an immobilization response

· Immboilization w/o fear: is mediated by coopting of oxytocin and neural defensive circuits

· Apnea/bradycardia: before a preterm baby develops the higher levels, we are worried that it may immobilize too much (feign death ( lower HR ( death?)

· Flight or fight: Babies crying as an example

· Social engagement as the higher level response

· CN involved: V, VII, IX, X, XI ( facial muscles, throat, heart, lungs

· The face: major interaction pt of higher circuit; when stress/trauma prevent this circuit from working then the face does not use social engagement behaviors.  Even babies can discriminate between direct vs averted eye gaze; they look longer at direct gazes.

· Other components of social engagement: prosody, gaze, facial expression, mood/affect, posture, state regulation

· Autism is failure to use these higher levels of social engagement.  [eg aversion of gaze]

· Botox can be used to inhibit overactive nerves (of people with a nervous disorder in the face) so that the face can relax.  (And you know, so they can remove their wrinkles and constantly look surprised)

· Neuroception: as has been mentioned, is how the nervous system interprets incoming stimuli to determine appropriate responses.

· Life threat: Amygdala -> periaqueductal gray ( Freeze (pyramidal tract) / autonomic state (dorsal vagal regulation)

· Danger: Amygdala ( periaqueductal gray ( fight (rostral (pyramidal tracks) or flight (caudal ( pyramidal tracks) and of course the autonomic state (sympathetic)

· Safety: FFA/STS ( inhibits the amygdala; Motor cortex ( medulla ( social engagment ( somatomotor and visceromotor

· The new model for dealing with behavior issues has to include that problems may have arisen from an insult to the (social) nervous system which in turn results in the behavior issue.  Treatments might include attempts to correct these insults.  Proper intervention should reengage the social communication level.

· Principles of intervention

· 1: less is more (fragile system)

· 2: the intervention must occur in a safe environment so as not to elicit normal neuroceptive danger responses

· 3: the auditory system can selectively filter for human speech outside of background noise (which is why we can talk to the person right in front of us at a noisy nightclub.)

· 4: the cortical regulation required to do 3 will improve social behavior

· With this in mind, music can be used in the intervention for autistic children to get improved social engagement

· Measurements to determine social engagment

· Cortical measurements- ERP, EEG< EOP, fMRI

· Autonomic – HR, Cardiac vagal tone (RSA), respiration

· Middle ear muscles – impedance

· Facial muscles – facial EMG, temperature, video

· Laryngeal/pharyngeal – acoustic properties of vocalization, language

· Gaze - eyetracking

Aphasia

· Impairment/loss of language

· Syndromes rarely distinct.

· Neural networks vs localized brain centers

· Important areas related to this

· Broca’s

· Wernicke’s

· Arcuate fasciculus

· Brodman’s

· Pathways

· Visual centers ( wernicke’s ( Broca’s ( Motor

· This defines the object naming process: See the apple, recognize the apple, understand the apple, associate apple with the word “apple”, produce the name “apple”, say “apple”

· Two stages of word retrieval: Semantic Lexicon ( Phonologic Lexicon

· [spoken ( phonologic input lexicon; viewed ( object recognition; gesture (action input lexicon; written word ( orthographic input lexicon] ( Semantic system ( [phonological output lexicon ( speech; action output lexicon ( pantomime; Orthographic output lexicon ( writing]

· Hemispheric lateralization: Languages is often lateralized to the left hemisphere.  Although it is not uncommon for left handed people to have language bilaterally or in the rt hemisphere.

· Both cognitive and linguistic factors affect communication.  Cognitive factors include recognition and understanding, whereas linguistic factors might be phonology and syntax.

· Assessment for aphasia:

· Is verbal output fluent?

· Can the pt comprehend spoken language

· Repetition?

· Can the pt name objects?

· Can the pt read and write?

· Paraphasia is the production of unintended sounds during speech (not due to poor articulation).  

· Literal: poor ordering of syllables or partially incorrect word structures (Hike instead of pipe.  Raffodil).  Extremely distorted language is termed neologistic distortion.

· Verbal: incorrect word usage.  May be remote paraphasia (totally arbitrary) or perseverative (when word used again from before, circumlocutions)

· Screening for aphasia (tests): reitan-indiana, western aphasia, multilingual aphasia, boston diagnostic aphasia

· Aphasias

	Aphasia
	Speech
	Comprehension
	Repetition
	Naming
	Literacy
	Paraphasias
	Damage

	Broca’s
	Nonfluent, agrammatic 
	Intact
	Impaired
	Poor
	Impaired
	Rare
	44,45 left inferior, posterior frontal

	Wernicke’s
	Fluent
	Impaired
	Impaired
	Poor
	Impaired
	Common
	Left temporal

	Conduction
	Fluent
	Intact
	Impaired
	Poor
	Variable
	Common-literal
	Left supramaginal gyrus or auditory cortex and insula (arcuate fasciculus)

	Transcortical
	Nonfluent
	Intact
	Intact
	Poor
	Variable
	Rare
	Ant or sup to Broca

	Transcortical sensory
	Fluent
	Impaired
	Intact
	Poor
	Impaired
	Common-literal
	Left supramarginal gyrus or auditory cortex/insula

	Anomic
	Fluent
	Intact
	Intact
	Impaired
	Maybe
	Rare
	Left angular gyrus

	Global (associated with hemioaresis, hemisensory, hemianopsia)
	Nonfluent
	Impaired
	Impaired
	Impaired
	Impaired
	Common-mixed
	Lg lt perisylvianlesion, separate frontal & T-P

	Subcortical
	Either
	Variable
	Intact
	Poor
	Maybe
	Common
	Head of CN, ant limb of Interanl capsule, thalamus


· Aphemia is a disruption in the motor verbal output alone.  The pt exhibits normal expression through writing and speech/written comprehension is fine.  This is a result of a lesion in Broca’s/subcortical so that it disconnects outflow.

· Anomia: think of this as visual aphasia (“What am I looking at?”)

· Acquired aphasia (children): nonfluency can result in mutism, agrammatism. Decr auditory comprehension.  Consider age, handedness.  Can recover more rapidly, but there is also the possibility for longterm consequences

· By now you should be able to differentiate Wernicke’s, Broca’s (transcortical motor vs aphemia), anomia.  Possible test question?

· So all the above was left hemisphere (basically), so what does the right side do?

· Prosody (Affect, intonations so you don’t speak in a flat monotone)

· Drawing inferences

· Understanding metaphors

· Understand humor/sarcasm.  (Deficits result in overly literal or missing the point of a gist.)

· How about the frontal lobe?

· Drive to communicate – deficit = mutism, failure to initiate/continue speech

· Motor function (gesticulating)

Altruism, Bonding, Benevolence, Small Furry Rodents

· Praire voles are cute.  They are also monogamous (and inexpensive).  This means they are an excellentstudy subject for bonding.

· Monogamy: is a social construct that promotes sexual fidelity, successful reproductive strategy [paternity confidence, young rearing]

· Monogamy has a variety of definitions depending on which source you are taking it from.  (sexual, social, etc.)

· True sexual monogamy is rare

· Social monogamy (for such things as young rearing) is much more common

· Naturalists observed behavior: examples include close living, young rearing, etc

· Monogamy usually imparts a sense of emotional well-being.  (When partners absent, more anxiety)

· Families of monogamous species tend to have high levels of social interaction (tho rarely incest).  Violence may be used to defend offspring/ward off rivals from mate. 

· Mate guarding may be important to maintain monogamy.

· Monogamy is not a myth, and there is more to it than sex…

· All mammals have some degree of social behavior, but those which spontaneously develop social bonds have nervous system designed for sociality.

· Failure to develop social bonds for children results in (typically negative) consequences.

· OXYTOCIN: center of neuroendocrine network regulating ovulation, sex behavior, social attachment, birth, breastfeeding, maternal behavior, stress response. In some parts of brain, estrogen dependant.

· Hormone of motherhood.  Decrease fear, increase tolerance to stress (such as caring for newborn).  Burst of oxytocin during childbirth from genital stimulation (injection for C-sections may help).  Removes neophobia (fear of new things such as baby) in rats.  Provides pair bonding after birth (selectivity in lamb model)..  Blocking of receptors inhibits maternal instinct.

· The human model: rises during lactation, improved reading of others feelings/pleasing others [important for baby].  Stress/anxiety/pain reliever.  Little is known about those who do not breastfeed/have caesarian, but there does seem to be a release of oxytocin in male prairie voles when exposed to babies.  May cause “selective memory” (forgetting pain of labor, but remembering to take care of child).

· Vasopressin (related to oxytocin) also affects social behavior, and is used for stress response, adaptation.  In some parts of brain, androgen dependant

· In males may help remain vigilant/protective of infant/family

· Stress inhibits bonding in female prairie voles (with males, with females is fine).  Vs in males, stress encourages pairbonding.  Another point indicating sex differences at hormonal level.

· Other hormones/neurotransmitters are involved in parental response (endorphins, prolactin, etc.).  Stress hormones (arising during birth, puberty, other stressful situations) may prep for making social attachments, but are probably insufficient in and of themselves.

· Sociality differences:

· In development: early negative exposure may be more deleterious for males.  ( autism is more common in males (there may be an oxytocin rcptr mutation in autistic children)

· This may also be due to protective function of oxytocin in females, or increased affect of vasopressin in males.

· Love? Selective attachment, promotion of social ties, anxiety when loved one not present, mate-guarding.  More than betw pair bonds than just reproduction.  Isolation has negative consequences for mental health.

· Perceived social support ( improved outcome from illness

· Oxytocin is suppressed during times of fear or stress (adaptive for self preservation, but inhibits the benefits already mentioned).

Addiction

· past models do not accurately describe addiction: moral deficit, etc.

· diagnosis for substance dependence: three of the following

· tolerance

· withdrawal

· incr amt/rate of use

· desire to quit but unable

· spends much time obtaining

· important activites given up

· continued use despite knowledge of negative effects

· Abuse [minor problem] vs dependance [major: ie loss of job, etc.]

· Chronic relapsing brain disease.  Compulsive drug seeking and use despite past and future negative consequences and not physical withdrawal.

· The parts involved: Nucl Accumbens, VTA, Locus Coeruleus, Amygdala/hippocampus, thalamus, and the projections of this path into other areas (esp prefrontal cortex)

· All drugs (of abuse) affect something in the mesolimbic and prefrontal cortical networks.  Addiction is driven by both cortical and subcortical processes.

· The fMRI data shows that there are changes in brain activity, and that these changes are long lasting.  In the ant cingulate/amygdala there is a response in addicts when shown a stimulus related to their addiction (eg cocaine video)

· Neurobehavioral deficits:

· Impaired memory and attention

· Impaired decision making, planning, self monitoring, and self regulated behavior.

· Example: Inability to plan for future.  Take the immediate pay off instead.

· Comorbidity

· Head trauma (from passing out), ADHD, LD

· Malnutrition, Intox, withdrawal

· Infections w/ CNS complications

· Psych disorders: in particular antisocial personality and mood disorders.

· The addictive personality type: In the gambling task, consistently chose from the bad decks despite knowledge that they were bad.

· Consider impaired decision making when setting up an appointment.  Your pt will likely fail to adhere to a treatment, make appointments, etc.

· Don’t stereo type: physicians are often addicts/substance abusers (access to drugs)

Schizophrenia

· Neurodevelopmental disorder that can be treated but not cured.

· Severe mental illness w/ chronic dysfunction and periodic episodes of psychosis

· ~1% of population; 5-10% suicide; onset late adolescent early adult

· Affects men earlier and more severely

· Multiple biochemical systems nvolved: dopamine, serotonin, glutamate, to name a few

· Stages

· Premorbid before puberty

· Prodromal

· Onset/deterioration

· Plateau phase: full syndrome.  Morbidity and disability

· Environmental insults can occur on any level: Genes, expression, development, neural abnormalities.

· Thalamo-prefrontal abnormalities

· Treating earlier in the disease results in better chance of positive outcome.

· Risk of relapse is 5x greater when not taking meds.  There is also treatment resistance for those relapse.

· Over a longitudinal study: we see loss of brain volume and increased ventricle volume.  Decrease in gray matter correlates with outcome

· Drug trial shows Olanzapine better than Haloperidol for treatment.  (better gray matter volume)

· Neurocognitive deficits in schizophrenia: relatively static, high morbidity, important treatment targets

· Performance on all levels worse for schizophrenics (executive function, attn, verbal and visual memory, motor, spatial)

· Oculomotor delayed response task as a measure for spatial working memory.   Neural firing rates decreases over delay period in the diseased state.

Estrogen

· Enhances cerebral bloodflow

· Enhances pre/post synaptic signal transmission (incr production of NT and rcptr)

· Protects neurons from oxidative stress

· Promotes branching of neurites and synaptogenesis

· Promotes growth factors

· Inhibits cytokines/adhesion molecules.

· Loss of ovary/estrogen production increases risk of Alzheimer’s (amyloid beta peptides)

· Study of the effects:

· Women perform better at word list memory test.  This is cross cultural

· Men do better at spatial orientation

· Menstrual cycle affects task performance: mental rotations decr and manual dexterity incr w/ estrogen

· Spatial recog decr with estradiol

· Verbal memory impairment decr as Bone density increases

· Higher estradiol associated w/ less cognitive decline and better verbal memory

· Reproductive factors: Better lifetime estrogen exposure ( better cognitive function

· Hormone treatment in transsexuals affects spatial skills (female ( male gain) and verbal memory (the opposite)

· Anti-estrogen therapy for breast cancer ( loss of ability (verbal memory and processing speed)

· Hormone therapy results in improved outcome in young women, but use in older women is harmful

· The neuroprotective effects of estrogen are age dependent:  It incr synaptic density in younger populations.  Thus earlier initiation results in better verbal memory.

Neuroscience and/vs psychiatry

· Neuroplasticity: development of new synapses/change the nature of synapses on the order of seconds

· The development of neurotechnologies allow us to analyze the brain for function. (fMRI)

· Declarative/explicit memory = facts/conscious memory.  Hippocampus and mamillary bodies

· Executive/working memory. Frontal lobes

· Procedural/implicit memory = preverbal, unconscious, etc. Amygdala and olfactory bodies

· Olfaction can trigger déjà vu, emotion.  Mediated by oxytocin

· Signal anxiety is useful for animal models (think Pavlov’s dog)

· The amygdala coordinates thalamus (( cortex and sensory-fear response.  Autonomic reflexes and conscious fear

· Inherent structure (genetic) plus environment (risk factors) ( behavior

· Nature and Nuture: Most often genes allow for predisposition and environment together cause the behavior

· Depression as an example: early negative life events condition for depression whereas social support buffers. Permanent changes in brain processing occur.

· Incr early attachment ( decr response to stress

· Vice versa: expression of CRF for life

· ( PTSD and Panic?

· Neurogenetics: Early evidence of disease can be used for treatment/prevention

· Ex: schizophrenia. When treated early ( different illness.

· Ex: addiction.  Educational intervention.

· Separation-sensitive children ( prevention in anxiety/depression

· Gene/Stem cell therapy?

· Social zeitgebers: Life event  ( change in daily rhythms ( change in circadian rhythms ( depression at risk.

· various examples: disruption in social zeitgeber -> loss of daily routine -> loss of circadian rhythm ( jet lag -> depression

· Loss of spouse ( change of rhythms/oxytocin

· Terror: Anxiety prone individuals (neuropeptide Y, HR variation, amygdala response, and family history).  Can use behavioral modification (breathing exercises) or biological therapy (vagal n stim). Sociobiology aspect: public prevention strategies

· Schizophrenia: see above.  Also note Reelin levels reduced (supposed to be a normal stop during neurodevelopment…)

· Common features: hallucination/delusions, inability to keep thought on track, cognitive deficits, dfects in eye-tracking/saccadic movements, inability to understand affect

· Multiple gene sites\

· Finding early signs ( early intervention.

· 3 gene hypothesis (not reality): ( capacity for social isolation, access to imagination, reduced stranger anxiety.  All 3 could be an adaptation separately but when occur together ( schizophrenia.

· Autism: see above.  Affects maybe 2/100 people

· Might be incr

· Redefined as autism spectrum disorder (ASD)

· Affects social communication

· Multigene

· Treatment: Listening prohect.  Low freq sounds filtered out, allows better hearing of human voice.

· Depression:  treatment with pharm, transcranial magnetic stim, vagal n stim, anticonvulsants in mood disorder

· 2nd leading cause of disability and death [in adolescence]

· related: bipolar, major depressive, etc.

· NT: serotonin and norepi regulat mood.  ( drugs to increase these may help

· Antidepressants may incr neural growth/synapse formation

· Psychotherapy: alters neurotransimission, regulate rhythms, oxytocin

· Stroke/dementia

· Common.  Genetic component ( myelin formation

· Common risk factors in stroke and depression

· Use of NMR to predict

· Prevention (is the best medicine): earlier intervention ( better outcome

· Ethical issues

· Genetic discrimination

· Shyness as a genetic “disorder”

· Predisposition to ecstasy brain damage

· Personalized medicine

Please note that lecture 14 has no Blackboard Support for notes.

*EDIT: new, these are my (unedited) in class notes that I took on lecture 14 about 1 minute ago:

Limbic system and Emotion lecture 14

· Introductory issues

· Main components of limbic system

· Function of limbic system components

· Neuropsych disorders in it

· Emotion:

· Setting priorities, relatve value, what is salient, worth remembering, goals, organizing behavior

· Emotion parsing

· Behavioral – approach, withdrawal

· Motivational – reward, punishment, hunger, thirst, etc.

· Moods

· Emotion system

· Basic emotion

· Social emotions

· limbic system

· amygdala

· parahippocampal gyrus

· retrosplenial cortex

· cingulate gyrus

· subcallosal cortex

· insula

· orbitofrontal cortex

· medial frontal cortex

· temporal frontal cortex

· Approaches based on assessing location

· Wide array of regions involved

· Fear: amygdala, etc

· Anger: cingulate, etc

· Walk away point: not clear that this is a good way to study, as it involves such a large array of regions involved, inconsistent, data collection variance

· emotion processing

· amygdala

· salience detection

· arousal

· strong connxn to multiple brain regions

· modulation of other br reg

· different nuclei involved in different func (fear conditioning, arousal)

· Emotional memory: subjects recall better emotional memories better than neutral.  Amygdala activity is highly correlated with this.  This may be due to stress hormones or perhaps LTP in dentate gyrus and insular cortex

· Similiarly recognition phase: s

· Cingulate cortex

· Specialized divisions

· Emotion/cognitive in ant, dorsal cognitive division, rostral-ventral affective

· Affective subdivision is connected to amygdala, periaqu grey, nucleus accumbnes, hypothalamus, ant insula, …. Goddamit

· Stroop test:  separation of cognition and emotion in the ACC.  Task is to indicate correct # words despite other stimulus (the word is “murder” or some such)

· Orbitofrontal cortex:

· Subjective emotion.  Chocolate milk does not taste so good when you are already stuffed on chocolate milk.

· The addiction deck test ( behavioral change

· Med prefrontal cortex

· Personal knowledge, social cognitive task that involve knowledge of cognitive state…

· Word association: primarily involved in psychological state analysis

· Limbic regions

· Coordinate/integrate info regarding internal state with other types of info

· Cerebellar cognitive affective syndrome: personality change,  cognitive deficits, affective presentation, difficulty modulating behavior/personality style

· Orbitofrontal disinhibition syndrome: (phineas gage) commonloy associated with contusion during acceleration/deceleration injury

· Mesial frontal apathetic syndrome (cingulate cortex): depression, but lack dysphoria, negative cognitions, and neurovegetative signs of major depression.  Their indifference may be misconstrued as willful behavior, resulting in strained relationship.

· Urbac-wiethe disease: autosomal recessive, bilateral calcifications in ant medial temporal lobes, esp the amygdala,  no difficulty in id’ing emotion, but having issues with rating intensity of facial emotions

· Psych disorders: OCD, major depression, schizophrenia

· OCD: rituals.  Irrational fear.  Neurologic, involves basal ganglia,/inf frontal cortex, decreased frontal control over striatum…, incr in ventral striatum, ant cerebellum…

· Major depression: involves negative mood, selective deficits in cognitive/circardian/motor func, regional abnormalities in activity in frontal and cingulate areas, but also other areas, and data is inconsistent  different patterns of activity in different brain regions associated with response-nonresponse to treatment.  Mayberg model: the net result of maladaptive functional interactions amond a highly integrated network of limbic-corticial regions normally responsible for maintaining homeostatic emotional ctrl in response to cognitive and somatic stress.  [emotion/cognition] ( cognitive behavioral therapy ( [sensory-cognitive] ( drugs ( [autonomic]

· Schizophrenia: stress is involved in inducing relapse/increase in symptoms.  Variable presentation, neurodevelopmental disorder, hippocampal-frontal abnormalities, but other findings too, may be that different disorders are being grouped together.

TBI

· nondegenerative, noncongenital insult to brain from external mechanical force

· can be permanent or temp impairment [cognitive, physical, psychosocial]

· Severity: GCS score [1-8 severe, 9-12 moderate, 13-15 mild], post traumatic amnesia (PTA), duration of loss of consciousness (LOC)

· Mild. One of the following

· Any LOC

· Any memory loss immediately before/after

· Any alteration in mental state

· Focal neurologic deficits

· Other: GCS >12, no CT abnormalities, no lesions, length of hospital stay (LOS) < 2 days

· Moderate. LOS > 48 hrs, GCS 9-12, operative intracranial lesion, abnormal CT scan

· Severe: GCS score < 9 within 48 hrs of insult

· Prevalence not well documented

· Causes: MVAs > Falls > Firearms

· Risk factors:

· Young adult or older than 75

· Low income

· Ethnic minorities

· Inner city

· Men

· Substance abuse

· Prev TBI

· War: better survival means more people live only to have resultant TBI

· growing population with disability as survival increases

· Acquired brain injuries not uncommon in “psychiatry” patients that can go unrecognized.

· Outcome: constellations of cognitive, mood, personality, somatic, behavioral problems.

· Severity depends on premorbid function, substance abuse, prev psych history, psychosocial factors, age, medical health, other brain injury, location and severity of injury, diffuse effects, secondary mechanisms of injury, derangements in NT function, seizures.

· direct injury to the frontal lobe is the most common: Diffuse Axonal Injury (DAI): stretching/shearing of axons.  Disruption of WM. Not necessarily visible on scans.

· Secondary mechanisms of injury: result in cell damage that occur over time (days/hrs).  In particular inappropriate NTs and oxygen free radicals

· Seizures: 2-5% within 5 yrs of Closed Head injury (CHI). Higher with penetration.  Can cause further psych disorders.

· Post concussion syndrome: drowsiness, blurred vision, nausea, headache, fatigue, dizziness, memory problem, conc problems, depression, anxiety, insomnia, sensitivity to light, somatic complaints, alcohol intolerance

· Pharm: interventions should improve effective function

· Treatment guidelines: diagnosis and treatment for other symptoms might be applied separately, treatment should be as specific as possible based on neuropathology, be careful as brain injury is sensitive to side effects

· Pharm

· Dopamine: lower levels of dopamine in injury, associated with frontal regions, disturbances of NT function may persist, affects cognition and behavior.  Agents: L-dopa, Amantadine, Memantine, Bromocrptine, Pergolide, Ropinirole, Pramipexole

· Amantadine: effective for Parkinson’s, halflife is 12-18 hrs (excreted in urine), mostly mild side effects.  It facilitates DA release and delays reuptake with moderate NMDA inhibition (inhibit ACh). Stims Dopa decarboxylase. Improved executive function correlates with increased left PFC activation.  No significant change in Ras binding

· Lots of illegible tables…

· Oculomotor function: large number of pathways/areas.  Poorly studied in TBI

· Trend for moderate/severe TBI to have lower anticipation saccades but this may be to executive function

· NT and PFC

· DA – mostly D1 in PFC, close proximity to GLU axon terminals

· GLU – D1 activation facilitates GLU input

· NE – significant interaction with DA

· GABA – inhibits DA

· ACh – inpt to VTA modulates mesocortical DA system

· Serotonin – antagonize this ( GABA decr ( reduce GABA inhib of DA

Dementias (diagnosis)

· Amnesia: specific and selective deficit in memory with sparing of other cognitive ability.  Compare with:

· Dementia: generalized loss of cognitive ability.

· Semantic memory (facts) and Episodic memory (events, autobiography)

· Retrograde amnesia – unable to recall events before onset

· Anterograde amnesia – “” after onset

· Papez circuit: Hippocampus/Subiculum ( Mamillary bodies ( Ant Nucl ( Cingulate gyrus ( back to start

· Encoding episodic memory: left prefrontal activation

· Retrieval: right prefrontal

· Verbal memory tests: associated w/ left temporal-limbic function

· Visual: “” right “”

· Common dementias

· Alzheimer’s

· Vascular, Parkinson’s, other subcortical

· Lewy Body

· Fronto-temporal

	
	Subcortical
	Cortical

	Language
	
	Aphasia

	Memory
	Recall < recognition
	Recall = recogn

	Visuospatial
	Impaired
	Impaired

	Frontal/executive
	Disproportionally affect
	Impaired to same degree

	Mental speed
	Slow early
	Normal til late stage

	Spontaneous recall
	Impaired
	Impaired

	Encoding Enrichment
	Helpful
	Unhelpful

	Recognition cuing
	Helpful
	Unhelpful

	Priming
	Present
	Absent

	Incidental memory
	Present
	Absent 


· Alzheimer’s (AD)

· Rapid memory decay, not curable/reversible, most common form

· Stages

· Early: forgetful of recent events and conversation, repeating self, lose initiative, word finding problems, no insight

· Middle: memory and language, difficulty carrying out complex tasks, anxiety/agitated, wandering

· Late: Global cognitive deterioration, lose mobility, apathy, incontinence, loss of speech

· Vascular dementia: single strategic infarct, multi infarct, ischemic small vessel

· Varies on location for single

· Multiple/small vessel: loss of executive function, mental slowing, retrieval problems

· Parkinson’s: Impaired spont recall w/ good delayed recognition, executive dysfunction, subcortical dementia

· DLBD: global cognitive impairment esp attn, verbal fluency, visuospatial. Mild retrieval deficits

· Subcortical dementia: 

· loss of asc ACh neurons, commonly frontal/temporal, spatial dysfunction in both, lesions in subcort regions can cause “cortical” symptoms, …

NTs

· certain NTs are associated with certain cognitive func, but they are also interrelated.

· Major classes of NTs:

· Amino acid

· Biogenic amines

· Peptides

· Diffusible gases

· Nucleosides

· Drugs can effect indirectly (incr synth, release, reuptake, metabolism) or by direct action on rcptr (antagonist/agonist)

· Initial effects: acute NT effects

· Secondary over time effects: Neural plasticity ( LTP (long term potentiation) by strong activation of NMDA rcptrs, LTD (LT depression), depotentiation

· ACh

· Cholinergic rcptr: excitatory, ligand gated ion channel

· Muscarinic rcptr: either excit/inhibi, G-prot

· Ac CoA + Choline –(ChAT)-> ACh; rate limiting is choline

· Broken down in cleft by AChE rapidly,

· Cholinergic hypothesis: loss of cholinergic innervation ( AD, esp in basal forebrain

· Pharm: enhance cholinergic activity in synapse.  Esp acetylcholinesterase inhibitors. Considerable variability in results. Nicotinic cholinergic system affected in AD, target for intervention.  Effective for mild/moderate AD.  Once cognition is lost it cannot be regained in AD, so earlier intervention is beneficial.

· Nicotinic rcptr: excitatory for glutamate release. dysfunction associated w/ autism/schizophrenia

· Glutamate: excitatory, aspartate is like it, prominent in cerebral cortex w/ projections to subcortical structs such as hippocampus/amygdala

· Involved in LTP [part of memory] w/ loss of function found in AD

· TBI: sudden release following TBI ( secondary injury.  Glu release is an early, primary step in cell death.  Antagonist in ineffective in clinical trials.

· Vascular dementia: uncompetitive antagonist memantine ( improved cognition, BUT NMDA hypofunction impairs capacity to learn/inhibit maladaptive responses.

· Dopamine (DA) is a monoamine NT

· Development of cognitve capacities.

· Critical to proper function of PFC [significant role in motor, mood, behavior, cognition].

· Disruptions ( cognitive dysfunction

· Enhanced transmission may enhance cognitive function

· Rcptr: G-prot.  2 classes. D1 [stim cAMP] and D2 [inhib cAMP]

· D1: must be in balance for PFC function/working memory; role in emotion/cognition.  Low levels: no WM; Mid levels = optimal WM; High levels: impair WM.

· Feedback mechanisms:

· Long-loop

· Autoreceptors: braking mechanism (reduced synth and release), more sensitive than postsynaptic rcptr, so low levels will shut down DA ( loss of cognitive function

· Excessive stim ( slowing of firing. Vice versa for reduced. All this through long-loop feedback.

· Main influence in basal ganglia and frontal lobe. It plays an important role in working memory via LTP.

· There is an age related decline which results in impaired performance

· In PD: alteration in executive func, in particular inability to use new information/strategies

Tidbits

· Visual memory tasks = assoc w/ rt temporal-limbic fx

· Phineas Gage got a metal rod in the head… then became an angry antisocial person

Syndrome examples

· Temporal lobe dysfuntion: memory disorders, personality/behavior changes associated w/ temperolimbic ares (eg epilepsy, trauma)

· Frontal lobe dysfunction

· Basal ganglia dysfunction: movement disorders, psych syndromes, and cognitive deficits (eg Parkinson’s, Huntington’s)

· Psychological syndromes may be the presenting syndromes for neuro/medical disease (for example, a Parkinson’s patient may be depressed)

Papers in brief

Pouratian et al Utility of preoperative fMRI …

· goal: evaluate if fMRI helps in predicting if given area is essential for language processing by ESM

· The researchers hooked up pts with vascular abnormalities to ESM and fMRI and compared outputs under linguistic tasks (object naming, word generation, etc.)  Found that the sensitivity and specificity for fMRI was good (up to 100% as low as 66.7%).  So fMRI is an essential planning tool for identification of cortical areas essential for language.


Ovid article on Neuropsych testing of adults

· summary: Most NP test valid & reliable.  Tend to tell betw normal and abnormal but not cause.  More valuable for those with subtle indicators than obvious issues.  It is critical for pts undergoing epilepsy surg and also useful for pts w/ dementia, MS, Parkinson’s, TBI, stroke, HIV enceph.  Consultation should focus on answering a specific question as opposed to making medical recommendations (cop out to insurance agencies?)

· Tests that are timed have greater sensitivity to diffuse or multifocal cerebral changes than untimed tests.

· Reliability: consistency betw raters, the same raters, the same pt at different times.  Reliability is consistently lower for memory tests than other types of NP testing.

· Validity: construct (memory tests test memory), concurrent (new tests same results as established tests), localization (tests localize focal lesions), diagnostic (accurate diagnosis of disease), ecologic (acc predict RL performance).  Construct validity is universally good for established tests.  None have consistent diagnostic validity.  

· Bias: 

· (Age – agestratified norms used to correct, but over 75 group not well documented for norms)

·   (Education – normative data not available for most tests, affects even simple tests)

·   (Ethnicity/culture – Consider using cultural sensitive studies by WHO.  Lack of normative data in general) 

·  (Gender – modest magnitude, women better than men with respect to aging and verbal memory) 

·  (Psych disorders – depression and dementia often confused for each other)  

· (Subst abuse – adversely affects cognition)

· Specific disorders

· Traumatic Brain Injury (TBI) – Useful for determining degree of damage and developing a rehab program

· Cerebrovasc disease (stroke) – little role.  Severe dmg means little to test, but may be useful for those who are mostly recovered/plateaued

· Dementia – valuable in differentiating normal aging and mild dementia, esp Alzheimer’s

· Parkinson’s – subtle deficit testing important (esp as it comes to medication compliance)

· HIV encephalopathies – routine testing unneeded, also rapid onset/decline/death

· MS – oft missed in clinical, so NP is very important

· Epilepsy – important for pre temporal lobectomy.  Use Wada testing to determine if remaining hemisphere is sufficient for function before surgery

· Neurotoxic – determines presence and extent.  EtOH counts as a neurotoxin.  

· Chronic Pain – useful for assessing personality/mood

· Neuro disease personality tests – used to add to NP eval

· Forensic apps – important for litigation

· Malingering – is your pt faking.  Look for inconsistencies

· There are considerations about when and why you should send a pt for consultation.  Mostly it is common sense or mentioned above.

Tekin and Cummings. Frontal-subcortical neuronal circuits

· as in lecture it reviews the circuits mentioned in the Frontal Cortex section above

· This article is repeated for lecture 14.

Gaitatzis et al …epilepsy

· 6% of epilepsy pts have a psych disorder (more common in temporal lobe/refractory epilepsy)

· Most of these disorders are mood disorders esp depression and anxiety

· Depends on various factors such as severity of episodes

· Some conditions only occur in epileptics

Porges Polyvagal theory

· Polyvagal theory: proposes a biological basis for social behavior

· 3 stages of (evolutionary) development:

· 1: stress ( depressing metabolic activity.

· 2: flight or fight response

· 3: (dis)engagement w/ environment.  Facial expression, vocalization.

Porges Neuroception

· Neuroception is the ability for neural circuits to distinguish safe from dangerous/life threatening.

· This causes prosocial or defensive behaviors

· Humans have 3 defensive behaviors: fight, flight, freeze

· Faulty neuroception ( disorder.  Failure to turn on defensive mechanisms when in danger, or failure to turn them off when safe.

Porges Great Big Ol’ Chapter of Doom

· See Neuroception and the section of Neuroception before the articles for basically all the same information.

Ovid Aphasia Article

· Lesion location is the main determinant in aphasia disorders at acute stage

· Clinical-radiological data backs this up

	Nonfluent
	Frontal/Putaminal

	Repetition disorder
	Insula-external capsule

	Comprehension
	Posterior temporal gyri

	Phonemic
	External capsule with posterior temporal lobe/internal capsule

	Verbal paraphasia
	Temporal or caudate

	Perseveration
	caudate


Leshner Addiction

· Addiction is a brain disease.

· Characterized as chronic, relapsing, compulsive.

· Society views vs the above mentioned view: (moral condemnation vs chronic illness)

· Comorbidity: HIV etc from shared needles, lifestyle

· Outdated: physical vs psychological addiction.  These characterize withdrawal symptoms, but not necessarily the power of the addictiveness (compulsive drug seeking/use, even in face of negative health/social consequences.)

· Common El’t: Pathway affected: Ventral tegmentum ( Nucleus accumbens w/ projections to limbic and orbitofrontal cortex.

· Drug use can alter this pathway in long lasting ways ( remove voluntary behavior

· Behavioral and medication treatments can be used to fix this.

· Behavioral and social cues may also prompt addiction behaviors (such as stress environment from Vietnam).

· Relapse is the norm.

Hyman 28 yo cocaine addict

· discussion  of a case patient.

· Treatment depends on understanding it as a chronic relapsing illness

· Identifiable risk factors, pathophysiology, typical natural history

· Epidemiology: Mostly young adults.  7.5% of individuals have been or will be dependant on a substance at least one point in their life.  Men are more likely to be addicts (16.4% v 12.6%)

· Risk factors: family history and male are most valid.  Others include environmental and peer culture/pressure, psych disorders [esp antisocial, conduct, and ADHD]

· Drugs have effects that are both rewarding (high) and reinforcing (crash)

· Neural circuit (VTA (NAc) 

· Route of admin affects addictiveness (more rapid the rate of incr in brain, the more addictive).  Smoking and IV are the most addictive forms of administration

· Tolerance and Dependance: neuroadaptive/homeostatic [physiologic adaptation] vs associative learning [remodeling of synaptic paths].  Tolerance is diminishing returns on drug use [often thought homeostatic]  ( incr dose rate at behavioral level.  Dependance: physical [withdrawal symptoms] psych [compulsive use].  T or D are not necessary or sufficient for addiction.

· Treatment: other drugs to modulate response, relapse, etc.  Methadone and such.

· Addiction is not limited to drugs.   Sex, food [I’m looking at you, Macdonald’s], gambling all can be addictive.  Abstinence to start with is the best prevention (though of course not for such things as food.).

· Parkinson’s : lack of dopamine; can take cocaine with no positive stimulus.  It acts as reverse drug addiction.

· Exposure in development has very serious consequences (esp in utero)

Goldstein and Volkow.  Drug addiction

· Study into the underlying neurological basis of addiction esp the frontal cortex.

· The orbitofrontal cortex and the ant cingulate gyrus are affected (limbic system)

· Active during intoxication, craving, binging, but deactivated during withdrawal.

· Also related to higher order functions (track, update, modulate salience of reinforcer)

· As a result addiction modifies cognitive and emotional response: overvaluing of drug reinforcers, undervaluing alternatives, deficits in inhibitory ctrl for drug response.

· I-RISA (impaired response inhibition and salience attribution) expand view that drug addiction is just limbic (reward/pleasure)

Schizophrenia

· May be a neurodevelopmental/progressive disorder with multiple abnormalities involving dopamine, serotonin, glutamate, and gama-aminobutyric acidergic systems.

· No positively identified etiology

· About:

· Onset: late adolescence thru early adulthood

· More common and severe in males.

· Minor physical abnormalities

· Prodromal stage includes: attenuated positive symptoms, mood, cognitive, social withdrawal, obsessive

· Full syndrome: delusions, hallucinations, impaired cognition, volition, emotion.  This plateaus at some point, although typically after functionally disabled

· Strong genetic ties from twin studies.  Linkage studies inconclusive, as there are a great many candidates, and it is not consistent between patients.  Though some candidates do show potential.

· Environmental: urban birth, late winter/early spring birth, prenatal malnutrition, maternal infection/inflammation, fetal hypoxic/ischemic neural damage, HERV-W, radiation exposure during pregnancy.

· Dopamine hypothesis: aberrant dopamine levels in brain cause psychosis, recent findings indicate errors in presynaptic storage/release, COMT errors

· Serotoninergic system: rcptrs involved with hallucinogens, rcptr oft mutated in disease,

· Glutamatergic system: PCP and ketamine ( NMDA rcptr (glutamate rcptr) causes schizophrenialike symptoms.  Decr NMDA-R function related.  Interrelated function with dopamine.

· Neurodevelopmental hypothesis: correlation with obstetric complications, early motor/cognitive problems.  No evidence of neurodegenerative effects.  Trend towards neurodevelopmental phenomena.   Early lesions appear as prodromal during childhood, becoming full syndrome in adulthood.  May be two or three hit process (first is early developmental lesion, second/third = hormonal event, excitotoxicity, oxygen radical formation.). Since there is no neuronal death/degenration, it is likely to be in early development examples of which can be found (such as poor neuronal circuitry: neuronal disarray)

· MRI studies show that structural abnormalities exist in the early stages.  In contrast to the above, the neurodegenerative hypothesis does have evidence in these scans: decline in frontotemporal cortical volume.  Reduced activity in dorsolateral prefrontal cortex and ant cingulate cortex.

· Pharmacology correlates: atypical antidepressants

Lieberman et al.  Early stages of Schizophrenia

· Neurodevelopmental disorder that appears decades after insult (in utero)

· Most patients have prodromal symptoms (mentioned in prev article)

· There may be triggering events/stressors

· Treatment with atypical antidepressants improves condition.  Maintenance to prevent relapse.

· Early identification to head of degeneration improves outcome.

Cherrier et al.  Role of aromatization in testosterone supplement.

· How does conversion of T(estosterone) to estradiol affect cognition (in men)?

· Study uses 3 groups: Ctrl [Ctrl], T injections [T], T injection plus aromatase inhibitor [AT]

· T increased for T and AT; Estradiol incr for T and decr for AT.

· Spatial memory improved for T and AT.  Verbal memory improved for T.

Yaffe et al Effect of Raloxifene

· Raloxifene = selective estrogen rcptr modulator

· Women taking Raloxifene (120mg/day) had lower risk of dementia.  The 60mg/day group did not see significant benefits.

Cowen and Kandel. Prospects for neurology…

· Technical advances in neurology have elucidated underlying causes of psychiatric disorders.  We need to work towards improvements here and cooperation to treat more complicated disorders.

Hyman Millenium

· as above, but much shorter read…

Phan et al Functional Neuroanatomy of emotion

· Emotional tasks and anatomical division of the brain

· Medial prefrontal cortex = general role in emotional processing

· Amygdala = Fear 

· Subcallosal cingulate = Sadness

· Occipital cortex + amygdala = visual stimulus related emotional induction

· Ant cingulate + insula = emotional tasks w/ cognitive demand

· Basal ganglia = happiness and disgust

Kraus et al. Amantidine (AMH)

· AMH [dopaminergic agent and NMDA antagonist] improves executive function in TBI patients

