PSYCHOLOGY 101: INTRODUCTION TO COGNITIVE AND BEHAVRIOURAL PSYCHOLOGY 
 
Lecture 2: A brief history of psychology 
Biological and Cognitive Psychology: 
 Private experience (memory, emotions, imagination) are products of physical laws 
 As a science, it must be based on the ass. that behaviour is strictly subject to physical laws 
 ‘psyche’ = (soul) + ‘ology’ = (study of) 
 Psychology: scientific study of behaviour, the mind and the brain 
 Cognitive psych: study of cognitive (mental) processes 
 Biological psych: study of biology that gives rise to cognition and behaviour 
 
HISTORY 
 
Descartes (1596-1650) 
 Rationalism: finding truth through reason 
 Reflexes: spinal cord (no need for brain or mind); response to stimuli, brain can control them 
 Dualism: brain gives rise to the mind but the mind is not a part of the world (follows diff. laws) 
 Believed in free will, suggested causal link b/w mind & physical housing 
 Role of pineal gland: action = body moves gland to cause fluid to  flow  through certain nerves, interaction point 
b/w mind and body  (only non-bilateral thing in the brain) 
 Assumed that the world was purely mechanical: challenged the church 
 
John Locke (1632-1704) 
 Empiricism: rigorous pursuit of knowledge through observation and experience 
 “Tabula rosa”: born as blank slates; accumulate experience and knowledge  
 What about instincts, language acquisition and reflexes? 
 
Thomas Hobbes (1588-1679) 
 Materialism: reality can only be known through understanding of physical world (mind is a machine) 
 Brain gives rise (is the material of) the mind, rejected the ‘mind’; a non quantifiable variable (reason) 
 
Pierre Flourens (1774-1867) 
 Experimental ablation of animal parenchyma (brain) 
 Damaged rat brains; demonstrated that division of the brain= diff functions 
 
Franz Josef Gall (1758-1828) 
 Phrenology: measurement of the human skull (shape, weight, size) 
 Skull growth tracking; personality theory 
 Localization of cognitive faculties to diff parts 
 
Paul Broca (1824-1880) 
 Patient Tan: ‘tan’ was the only word he could say despite being able to understand normally 
 Lesion in frontal lobe; localization of sp production 
 
Gustav Fritsch, Eduard Hitzig, Wilder Penfield (1891-1976) 
 Electric brain stimulation: mapped the brain, motor, memory, tough 
 Discovery of motor and sensory maps 
 Temporal lobe stimulation and memory 
 
Johannes Muller (1802-1858) 
 Doctrine of specific nerve energies; neurons about diff things work the same but can be distinguished
Same/all electric current/impulse but diff channels (optic vs auditory nerves) 
 If the brain can recog diff nature of sensory input, then brain may also be specialized 
Herman von Helmholtz (1821-1894) 
 Speed of neural activity (27m/s) 
 Slower than electricity b/c of synapse (which is chemical, not electrical) 
 
Santiago Ramon y Cajal (1852-1934) 
 Golgi stain 
 Nervous system is made up of many individual cells 
 
William Wundt (1832-1920) 
 First psych lab in Leipzig in 1879 
 Structuralism: breaking down mental processes to the most basic components (reduction) 
 Introspection: study components of consciousness: ideas and sensation, look inside yourself to describe 
memories, perceptions and cognitive processes 
 
William James (1842-1910) 
 Functionalism: cognitive abilities: what do they do, why is it useful and how are they adaptive 
 First complete volume in psychology 
 
G. Stanley hall (1844-1924) 
 First US psych lab at john Hopkins (1881) 
 
SCHOOLS OF THOUGHT 
 
Gestalt 
 Perception based theory; cognitive processes should be understood by studying their organization, not their 
elements (holistic perception) 
 Muller-lyer line and ground/foreground illusions reveal this 
 
Freudian 
 The unconscious: origin of psychological illnesses 
 Not aware of everything but it guides our behaviour, no real biological aspect 
 
Behaviourism (Skinner, Watson) 
 ‘Black box’: rejected the mind, tabula rosa 
 Study of relation b/w ppl’s enviro and their beha w/out hypothetical events occurring in their heads 
 Stimulus-response associations: Little Albert: reinforcement learning, fears are learned 
 Supports conditioning (pavlov’s dogs) and learned behaviours 
 
Cognitive 
 Sir Frederic Bartlett: False memories 
 Jean Piaget: Kid’s errors: there is an age where these roadblocks are passed, insight to the mind: all kids make 
the same mistakes no matter their nationality 
 Kurt Lewin: Subjective experience 
 Noam Chomsky: language production: consistency in ability to learn despite conditions 
 Geroge Miller: limited mental resources  
 
Cognitive neuropsychology 
 Paul Broca; patient Tan
Phineas Gage: damage to orbital frontal cortex = change in personality (front lobe personality) 
 Alexander Luria: founder of neuropsychology; studied patients w/ brain injuries from battlefield 
 Patient HM: anterograde amnesia; inability to create new memories 
 
 Brain plasticity and recovery of function 
 Phantom limb syndrome: feeling sensations in your now non-existent limbs 
 Reorganization of the brain: using parts take over other parts of the brain (touch face but you’ll your hand) 
 
Cognitive neuroscience 
 Michael Gazzangia: founder of neuroscience 
 PET scanner: neurochemicals to tag chemicals in the brain in order to track blood flow and neural activity 
 MRI scanner: for structure and later for function 
 
 
Lecture 3: Scientific method and research design 
 
 Research approach in psychology: study a subset of people (sample) to make statements about all similalr indies 
of interest (population), only sample b/c its cheaper, easier and more practical 
 
THE SCIENTIFIC METHOD 
 
Identify a problem 
 Most research builds: was this study flawed? Confirm a finding? Address limitations in previous work? 
 Some work is completely novel 
 
Form a hypothesis 
 Developing a theory: can change, they are falsifiable (can be right or wrong) 
 Forming a hypothesis: ‘If, Then ‘ statement, specific and quantifiable/measureable 
 
Designing a study 
 Naturalistic observation: no intervention, no control (pure observation) 
 Case study: extensive in-depth study of a specific case; results in generalization 
 Survey: large standardized sample (stats/data/anonymous), but contain little insight, may not be completed 
honestly, restrictions in range of questions, incomplete, self-selections 
 Correlation study: false correlations are common, do not imply caustic rela., no manipulation—just relating 
 Experiment… 
 
Experiments (key elements) 
 Any changes should/will be manipulated on purpose (control) 
 Variables: subject, independent and dependent  
 Confound v: varies along w/ independent variable thus rendering the experiment internally invalid (time) 
 Validity (every bullseye) and reliability (always right) 
 Ecological validity: ecological validity: is it comparable to real life situations/nature 
 
Choosing participants and gathering data 
 Sampling from a population: participant selection and assignment, control from imp subject variables 
 Expectation and bias: 
o Hawthorne effect: subjects alter or improve behaviour in response to being studied 
o Demand characteristics: cue that makes participants aware of what the experimenter expects/wants 
o Blind experiments: participants don’t know what they are studying
o Double blind: experiment conductor and the participant don’t know what they are studying 
 Attrition: leaving/dropping out of studies 
 
Analysing data 
 Statistical analysis, revisiting and evaluating your hypothesis 
 Things to consider: replicable? Does it generalize?, limitations and future directions 
 Sharing findings: journals, annual conferences, colleagues 
 
TOOLS 
 
Literature review 
 Review articles, empirical studies 
 Thinking outside the box 
 
Search engines 
 PsychINFO, Pubmed.org, google scholar 
 
For measurement 
 Computers: precise calcs, constructing and testing models (simulation) 
 Biomedical technology: single cell recording, electroencephalography  (detects electrical activity in the brain; 
useful for people who get seizures), Magnetic resonance imaging (MRI) 
 Nature: individual differences 
 
You can measure 
 Behaviour: accuracy, reaction time 
 Single cell recordings: action potentials (electrodes) 
 Event-related potentials: look at voltage change (average) 
 Functional MRI: find activation areas—signal changes, how much blood…where? When? Doing?
The Nuremburg code (1947): applies more to medical than behavioural studies 
 Informed consent (the right to say no and a briefing about the study and associated risks) 
 Human research based on animal work 
 Benefits outweigh risks? 
 Qualified people must run the studies 
 Physical and mental pain must be avoided (including physiological distress) 
 Injury or death must always be avoided 
 
Declaration of Helsinki (1964) 
 Federal funding is tied to agreement w/ Nuremburg code 
 
Belmont report (1979) 
 Respect for persons: choices must be respected 
 Beneficence: compensation 
 Justice: no coercion or exploitation 
 
Sensitive populations
Children: parental consent and child assent; more layers of risk to consider 
 Prisoners: samples of convenience, coercion is often involved but they still have rights! 
 
Institutional Review Boards (IRBs) 
 Every proposal is reviewed and given a fair assessment of benefits/risks 
 Renewed annually and updated… these boards are established wherever research is conducted 
 Participants (human) and subjects (objects) 
 
EXAMPLES OF CAUSES FOR ETHICS INSTUTUTIONS 
 
Tuskegee syphilis study 
 Untreated course of syphilis in African americans in southern USA (lead by gouv’t) 
 No access to treatment even when it was made available, observed the effects 
 Lack of informed consent, deception, w/holding info and available treatment, putting people at risk, exploitation 
of a group, no briefing 
 
Witchita Jury case  
 Attorney’s comments on jury deliberations; jurors were taped fear of future tapping, later banned 
 Compromising the integrity of a social institution, lack of informed consent, invasion of privacy 
 
Milgrim’s obedience study 
 Advertised as a learning experiment, told that they would teach word association, every error increasingly 
strong shock delivered, tested how people respond to instruction, how far would people go? 
 63% went to XXX; fatal shocks and continued despite hearing groans and later no noise at all 
 Easy to do wrong when you’re distanced (bomb vs machete) 
 Deception, unanticipated psychological harm 
 
Zimbardo’s prison study 
 Roles and attributions: how quickly people took on roles and conformed 
 Participants lost sight of reality (including zimbardo), guards abused ‘prisoners’ 
 Harm to subjects, lack of neutrality as a researcher 
 
Accidental death  
 Bronchoscopy: 19yr old undergraduate (sensitive pop) 
 Excessive lidocaine used and resulted in death 2 days later 
 Exploiting a vulnerable population, inadequate informed consent 
 
Restaurant letter study 
 Tested restaurant response to criticism; fake complaints, firing resulted and lawsuits were filled 
 Deception, lack of informed consent, infliction of emotional distress
DESCRIPTIVE STATISTICS 
 
 Used to summarize and examine data 
 Allows us to view data buy not examine whether there are significant differences for comparisons of interest 
 
Measures of central tendency
A stat that represents many observations 
 Mean: average 
 Median: middle value (not influenced by ouliers) 
 Mode: most common 
 Outliers: abnormalities (really high or low scores) 
 
Measures of variability: 
 A stat that describes the degree to which scores in a set of numbers differ  from each other 
 Range: highest-lowest 
 Standard deviation: tells you how spread out the data is from the mean (dispersion of data, relative to others) 
o Majority falls close to the average (67%) 
 
Measures of relations:  
 Degree to which two variables are related  
o Scatterplot: can a trend be found? Variability, dispersion, (line of best fit) 
o Correlation coefficient: positive, negative, none (range from -1 to +1) 
 Strong positive correlation (.99) 
 Weak positive correlation (.12) 
 Weak negative correlation (-.12) 
 Strong negative correlation (-.99) 
o Correlation does not necessarily equate causation 
 
Viewing data 
 Histogram: (exam scores by percent) 
 Grouped histogram: (exam scores by 10% intervals) 
 
INFERENTIAL STATISTICS 
 
 Use data to make logical inferences about the population  
 Determines whether there are meaningful differences in samples 
 
Key factors 
 Looking at the # of people in the sample 
 Variability b/w each group 
 Variability w/in each group 
 Statistical significance: 5% or less is attributed to chance

EVOLUTION 
 
Variability 
 What mechanisms contribute to variations in cognition and behaviour? 
 Nature: genetic influences (what you’re born w/) 
 Nurture: environmental influences  
 
Natural selection 
 Two components: variation is required (genotypes and phenotypes) and competition for limited resources 
 Theory:  
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o Reproductive success 
o Biological evolution (genes change) 
o Adaptive (helps w/ survival) vs deleterious traits (leads to death) 
 
BIOLOGICAL FOUNDATIONS 
 
Vocabulary 
 Genetics: study of genes, how they are passed on and how they differ 
 Heredity: sum of inherited traits and tendencies 
 Genes: small units of DNA that direct the synthesis of proteins and enzymes 
 Genome: a total/complete set of genetic material 
 Proteins: strings of AAs, 3 nucleotides (codon) = 1 AA 
 Enzymes: govern processes, control cell structure and function 
 DNA: sugar base w/ phosphate and nucleotides 
 Phenotype: outward expression of an org’s genotype 
 Genotype: organism’s genetic makeup 
 Chromosomes: threadlike; in nuclei of cells, contain genes 
 Meiosis: cell division; new sperm and ova, randomly rearranged, contains 23 indie chromosomes when done 
(1/2 of those found in other cells) 
 Sex chromosomes (23
rd
) and autosomes; girls are XX and boys are XY 
 Alleles are variations of a gene 
 Dominant traits: if present = phenotype b/c they suppress recessive traits 
 Mutation: accidental alterations in DNA code w/in a single gene (environmental or spontaneous) 
 Hayflick number: each cell can go through a limited number divisions before death (~50 in humans) 
 Telomeres: Every reproduction of a cell, you lose a part of the telomere (which his at the end), eventually, you’ll 
lose DNA when the telomeres run out which means you lose DNA  you can monitor your ageing 
 
GENETIC INFLUENCE ON BEHAVIOUR: DISEASES/CONDITIONS 
 
Down Syndrome 
 Chromosomal aberration: rearrangement of genes w/ chromosomes or change in total # of chromosomes 
 Trisomy 21 (3 chromosomes instead of 2) 
 Physical characteristics: facial 
 Mental retardation: 2 standard deviations below the mean 
 Alzheimer’s disease: much earlier (30-40yrs old), is chromosome 21 related to alzheimer’s? 
 Likelihood of a child born w/ it incr w/ the age of the mother 
 
Huntington’s disease 
 DNA base repeat (CAG on chromo 4); more times repeated = more severe, damage to basil ganglia (it dies) 
 Progressive neurodegenerative disorder (gets worse and worse, damages brain cells) 
 Onset around 40 yrs old, time course 10-15 yrs; mothers rarely know they have it before giving birth 
 Abnormal movements; chorea, athetosis; hands keep moving, uncontrolled body movement 
 Behavioural changes: depression, moodiness 
 Global cognitive impairment: dementia is common; impaired memory 
 
Phenylketonuria 
 Autosomal recessive disorder, if blood levels of phenylalanine rise = severe brain damage 
 Inability to convert phenylalanine (found in food & artificial sweetner) to tyrosine  
 Build up of phenylalanine causes impaired brain development, mental retardation & seizures 
 Manageable if caught early; just stay away from it
GENETIC INFLUCENCE ON BEHAVIOUR: OTHER 
 
On learning:  
Tryon’s rat maze experiment 
 rats were bred according to their intelligence as determined by maze performance 
 After 7 generations of breeding, rats were clearly grouped “bright” and “dull” 
 Effect of the environment was not really taken into account… can you really breed learned rats in the enviro? 
Other approaches 
 Genetic engineering: ethical issues! Changing genes! 
 Knockout mutation: you can ‘knock out’ genes in animals (make them inactive) 
 
On family 
 Identical twins: 100% same genetics, Fraternal twins: 50%, same as siblings 
 Genes are related to intelligence (correlation of intelligence scores to identical twins living in separate houses)  
 
What genes can do 
 Genes influence health 
 Genes influence behaviour 
 Genes may give us upper and lower boundaries for diff domains 
 Interaction w/ enviro is the second piece to the puzzle of human variability  
 
ENVIRONMENTAL INFLUENCES 
 
What are the environmental factors? 
 Influencing intelligence: substance abuse, resources (books), family encouragement, culture, nutrition 
 Influencing personality: phys appearance, upbringing, friends, pop culture, social status, trauma to the brain, 
nutrition, generation 
 Influencing your well-being: prevalence of disease, living cond’t, nutrition, education, relationships, stress 
 
ENVIRONMENTAL INFLUENCES DURING DEVELOPMENT 
 
Fetal Alcohol syndrome 
 Alcohol during pregnancy: toxin teratogen affects fetal development 
 Facial birth defects: space b/w nose and upper lip is bigger 
 Neurological damage; brain has less wrinkles and is flatter (less neurons) and smaller 
 Difficulties w/ learning and memory issues, staying in school and independence issues 
 
Genie 
 Locked up in a basement until the age of 13; never got to hear voices or talk 
 Very thin, hunched, grunted and smelled everything like an animal 
 Poor language development, no language explosion, right side of the brain was working very hard 
 Brought up the critical period idea: window of development… if you don’t learn then, you won’t be able to learn 
it later on (loss of natural ability)… can you ever recover language? 
 
Malleability of intelligence in children w/ low SES 
 Kids w/ low socio economic status make up a large proportion of kids at school w/ low test scores (1 SD below)
 Trained kids: games for 75 mins/day, 2 days/week for 8 weeks 
 Results improve dramatically; matrix reasoning and cognitive speed 
 
ENVIRONMENTAL AFFECTS ON STRESS AND HEALTH 
 
Stress 
 Body: physiological response, Mind: psychological response 
 Characs: internal vs external, positive vs negative, internal vs external locus of control (can you do anything?) 
 
Physiological stress response 
 Hypothalamus  (releasing factor)  Pituitary gland  (hormone ACTH is released thru blood)  adrenal 
gland  (releases coritisol and catecholamines)  
 Chronic stress = high levels of cortisol, in the long run it can damage health 
 Immune sys: susceptibility to illness is incrd, slower healing 
 Cardiovascular health: hypertension, coronary heart disease, stroke (can all be caused by poor diet +smoking) 
 Fatigue: poor sleep, constantly feeling exhausted 
Psychological stress response 
 Diathesis stress model (behaviour is a result of biological and genetic influences) 
o Schizophrenia (stress affects the onset) 
o Depression and bipolar disorder (stress affects the onset) 
o Post traumatic stress disorder: flashbacks (ppl w/ sm hypothalamus’ are more likely to get it) 
 Cognition: racing thoughts, worries,
 mind goes blank, overall performance suffers 
 Emotions, mood: irritability
entral nervous system (CNS) 
Brain and spinal cord: integrative and control centres 
l 
Peripheral nervous system (PNS) 
Cranial and spinal nerves: communication lines b/w CNS and rest of body 
      /   \ 
Sensory (afferent) division   Motor (efferent) division 
          Somatic and visceral nerve fibers:       Motor nerve fibers: 
       Receptors to CNS              CNS to effectors (muscles/glands) 
          / \ 
      Autonomic nervous system Somatic nervous system 
                   Visceral motor (involuntary):        Somatic motor (voluntary): 
               CNS to cardiac/smooth musc + glands  CNS 

 skeletal muscles 
            /  \ 
      Parasympathetic division Sympathetic division 
              Conserves energy, promotes housekeeping func during rest Mobilizes body sys during activity (fight/flight) 
 
Autonomic nervous system 
 Sympathetic division: Fight or flight: stress activates this and puts other non-necessary systems on hold 
 Parasympathetic division: rest or digest; reactivates suppressed actions 
 
Activating the sympathetic nervous system 
 Cortisol: stress hormone, incr levels can lead to organ damage
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 Catecholamines: epinephrine and norepinephrine (ep: dilates pupil, incr HR) 
 
Somatic division (efferent signals) 
 From brain to body 
 Motor neurons and acetylcholine (Ach)  chemical needed : causes musc contraction, promotes memory 
 Curare (Ach antagonist)  blocks Ach needed to move or breath 
 
Sensory division (afferent signals) 
 From body to brain 
 Pressure: mechanoreceptors 
 Pain: nocireceptors: A delta fibers, C fiber (slow throbbing pain), hereditary sensory autonomic neuropathy 
(can’t feel pain) 
 Temperature: thermoreceptors 
 Proprioception: proprioceptors ; knowing where your body is in space (tells our body our muscle position) 
 
Central nervous system 
 The brain: 3lbs, 100 million neurons, 10 trillion connections 
 The spinal cord: Cervical (7), thoracic (12), lumbar (5) and sacral (5) 
 Scoliosis: irregular curvature of the spinal cord (s-shaped spine affects posture) 
 Spina bifida: incomplete closure of neural tube (exposed spinal cord at birth) 
 Paralysis: affects limbs below the injury 
o Paraplegic: paralysis of lower half of one’s body 
o Quadriplegic: paralysis of all four limbs  
 Reflexes: sensory neuron  interneuron  spinal cord (no need for brain, only 3 neurons needed) 
o The brain can control them (like holding hot things) 
o Babinski and snouting: infant reflexes whose absence could indicate brain damage 
o Babinski: fans out their toes when you touch them, snouting: pursed lips when you touch nose 
 
 
Lecture 9: Glia and neurons, electrical transmission 
 
CLASSES OF BRAIN CELLS 
 
Glia: Support cells 
 Astrocytes: starlike; guide development of neurons 
 Microglia; ‘scavengers’; eat dead and injured cells 
 Schwann cells: around neurons; speed up signals by insulating  
 Oligodendrocytes: central; covers a few neurons at a time; also helps w/ speed of signals 
 
Cancer of the brain 
 Meningioma: glial cells grow uncontrollably (are cancerous), occurs in space b/w brain and skull, clear definition 
of boundaries so easier to remove 
 Astrocytoma: astrocyte is cancerous, progresses quickly, it occurs in the brain; fills up the ventricle (fluid areas), 
you can’t see the border so its hard to remove 
 
Sensory neurons 
 (somatosensory) touch, pressure, vibration, proprioception, temperature, pain 
 Visual (light), auditory (sound; cochlea hairs; vibrations) 
 
Motor neurons
Somatic nervous system; controls movement, spine to muscle (chemical needed: Ach) 
 Innervate the body from appropriate levels of the spinal cord 
 
Interneurons 
 Neither sensory nor motor, mostly in the brain but also in the 
spine for reflexes 
 Types of info carried; for communication purposes; reasoning, 
language, computing, memory 
 
A basic neuron 
 Soma: metabolic activities 
 Myelin sheath (speed from alegodendrecyte) 
 
Flow of information  
 w/in a neuron: electrical 
 b/w neurons: chemical 
 
 
 
 
 
 
Electrical transmission 
 
1. Receive signals from other neurons EPSP (+) or ISPS (-), resting -70mV 
2. If the threshold (-45mV) is met, action potential occurs (all of none princ.) 
3. Depolarization occurs (positive ions rush in) 
4. Repolarization (positive ions rush out) 
5. Hyperpolarization (overshoots; more negative than usual) 
6. Return to resting potential 
 
*** size of action potential never changes; # of signals sent = intensity 
 
 
Signal propagation 
 Electrical signal travels down the axon via saltatory conduction (jump in Spanish) 
 Regeneration of action potential signal (in node of ranvier) 
 Magnitude will be the same at the end 
 
Multiple sclerosis 
 Progressive disease of myelin in CNS 
 Signal fades out (no regeneration) and it 
doesn’t reach the terminal button 
 Immune system attacks myelin 
(mistakens it for an invader) autoimmune disorder 
 You have to take a drug to suppress the 
immune system 
THE SYNAPSE 
 
Anatomy      Chemical Transmission 
 
1. Action potential reaches terminals 
2. Ca+ ions flood in terminal, cause vesicles to go to membrane 
    (binds to vesicles, vesicles then move) 
3. Vesicles release NT into the synaptic cleft (exocytosis) 
4. NT travels across the cleft to post synaptic neuron 
5. NT binds w/ appropriate receptor, results in change of membrane potential (opens ion gate, + ions enter or – for 
inhibitory signals) 
6. After NT binds and has effect, it falls off the receptor 
7. Removing the NT; by reuptake (pre synaptic sucks it back up into a new vesicle) or by enzyme deactivation (break it 
down) 
 
** how do neurons have diff functions? 
By connectivity (location) and neurotransmitters; distinguish by the chemical sent (motor, sensory, interneurons (90%)) 
MAJOR NEUROTRANSMITTERS 
 
 Agonist: (incr NT effect): incr NT production and release, blocks deactivation or reuptake 
 Antagonist: (decr NT effect): block NT production and release, blocks receptors or prevents binding 
 
Glutamate 
 Learning, memory, most important excitatory NT 
 All sensory organs send signals using axons which release glutamate, NMDA (glutamate receptor) 
 Produced all over the brain 
 Alcohol: impairs its function 
 
GABA 
 Relaxant, depressant, inhibitory NT 
 Barbituates, benzodiazephines 
 Valium: painkillers that easily lead to addition and w/drawal 
 
Acetylcholine 
 Muscle action/movement, attention, learning, memory 
 Produced in the basal forebrain 
 Related to addiction 
 Botulinum (botox): freezes muscles, prevents contractions 
 Alzheimer’s: too like Ach b/c basal forebrain dies (drop in 
Ach levels) 
 Black widow spider, curare 
 Aricept: drug that incr the amt of Ach, stalls progress and is 
for people w/ memory problems 
 
Dopamine 
 Movement, motivation, arousal, attention and learning, CRITICAL NT 
 Parkinson’s disease and L-DOPA (incr dopamine levels by converting): part of the brain that produces dopamine 
dies in park. And you don’t know that you have it until 90% of the neurons in that part of the brain dies
Tardive dyskinesia: too much, can’t stop moving (like huntington’s) 
 Schizophrenia symptoms: too much; hallucinations (LSD is the dopagonist) 
 Cocaine and amphetamines prolong the effects 
 Reinforcement: when it feels good you get addicted 
 Substantia nigra: supplies brain for movement, when it dies (in 
parkinson’s) you can’t move anymore 
 Clozaril: drug to treat psychosis; schizophrenia 
 
Serotonin 
 Mood, hunger, sleep, arousal, aggression 
 Anti social behaviour when levels are low (deficiency) 
 Raphe Neucleus 
 Regul
ation of pain: 
more = block pain 
 Depression: you have low levels of serotonin 
 SSRIs: drug (selective serotonin reuptake inhibitor) 
that keeps levels (for depression) 
 Tryptophan, Prozac, Zoloft : for depression, incr 
levels by blocking reuptake 
 
Norepinephrine 
 Arousal, vigilance and attention 
 Tricylic antidepressants : serotonin and norepinephrine activated 
 You wake up when its starts circulating 
 Asthma: norepinephrine shots are needed to wake up 
 Production: Locus corelius (in the brainstem) 
 Elavil: trycyclic antidepressant 
 
Endorphins 
 Acts w/ pain/emotion centres 
 Endogenous opiates 
 Excitement, pain, orgasm, “runner’s high” 
 Puberty: pituitary gland, hypothalamus  
 
 
Lecture 11: gross neuroanotomy 
 
MAJOR PARTS OF THE BRAIN 
 
Hindbrain 
 Kids get brain tumours in this area (adults in cortex) 
 Pons: bridge b/w cerebellum and cortex (rest of brain) 
 Medulla: controls vital functions (breathe/HR/swallow) 
 Cerebellum: important for fine movement like writing, walking,   
 Drinking… damage = problems w/ movement 
 Reticular formation: responsible for consciousness so damage =  
 death 
Midbrain 
 B/w hind and forebrain 
 Tectum: inferior colliculus: localizes sound 
 Superior colliculus: localizing space (vision) 
 Tegmentum: contains substantia nigra (which is resp. for creating dopamine and sending it off) 
 
--------------------------------------------------------------------------------- 
Forebrain 
 Cerebral cortex: wrinkles 
 Corpus callosum: axons connecting L&R brain (bridge) 
 Thalamus: ‘sensory gateway’, senses go here 1
st
 & are  
processed elsewhere (excluding smell), responsible  
for basic processing (lines &curves) 
 Pituitary gland: sends hormones (stress, puberty) 
 Hypthalamus: controls pituitary (fight, fleeing,  
reprod, feeding) 
 
 
 
Corpus callosum 
 Connects L&R sides 
 Epilepsy/seizures: cut CC to stop  
signals from going b/w 
 Alien hand synd: hands act in opp 
 Cutting: like having two brains 
 Each region of the association  
cortex knows whats happening to  
corres region on opp side of brain 
 
Forebrain: Limbic system (subcortical) 
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cesses emotions 
 Hippothalamus: critical for making new 
Memories

Forebrain: Basal ganglia (subcortical) 
 Basal ganglia: wrapped around thalamus 
o Initiates movement 
o Dopamine is sent here 
o Can lead to parkinson’s w/out dopamine 
o Damage can lead to huntington’s 
 
 
Forebrain: Cerebral cortex 
 Central fissure (b/w frontal & 
parietal lobes) 
 Gives rise to language, reason 
 Covers the brain, Anterior = 
frontal, posterior= occipital 
 Folded: to fit more 
 Gyrus (gyri): bulge, sulcus (sulci): 
dips/creases 
 
Frontal lobe 
 Very developed, gives rise to functions unique to humans 
 Movement: has neurons that connect it directly to the spine 
 Sp production: tongue/mouth/larynx 
 Higher order cognition (planning, controlling behaviour, language) 
 Stroke in frontal lobe = loss of language production abilities 
 Damage = paralysis on opposite side (+ deficiencies in foresight, loss of self awareness, loss of spontaneity) 
 
Parietal lobe (somatosensory) 
 Touch perception: contains map of the body (so you know where you are being touched): somato cortex 
 Spatial localization/perception: where things are in space (map of enviro) & attention is related 
 Damage to left association cortex (loc of moving parts); read + write but can’t talk or make precise hand move. 
 Damage to right association cortex (spatial tasks); perceptual problems (see parts but not the whole) 
 
Occipital lobe  
 Visual processing (colour and movement) 
 Lesion in primary visual cortex produces a hole in a specific part of field of vision 
 Damage to lobe; blindness, colour blindness 
 Damage to primary: blindness (hole in map), in a specific part of the field of vision 
 Damage to association: lose ability to recognize (visual agnosia) 
  
Temporal lobe 
 Contains primary auditory and auditory association cortex 
 Audition: dissects sounds, also translates sound to meaningWhere memories are stored (people, objects) can lose diff types of knowledge through damage 
 Damage to primary = hearing loss 
 Damage through stroke: can’t understand language 
 Damage to left association cortex: language defecits 
 Damage to right association cortex: difficulty recog non-sp sounds 
 
Topographic organization in the brain 
 If you ‘slice’ the brain at the central sulcus (b/w temporal and parietal lobes) and looked at a ‘disk’ 
 Legs & feet at the top, then hands, and then face, tongue, pharynx, esophogus 
 
Lecture 12: Stoke and trauma brain injury 
STROKE 
In general 
 Stroke: part of the body has no blood supply (cell death: quick in the brain) 
 Usually leads to death or disability; 3
rd
 leading cause of death 
 300K stroke survivors alive today in Canada, 6.4M in the US 
 Risk factors: Hypertension (from stress), smoking (damages vessels), diabetes (damages small vessels) and 
hypercholesterolemia (high cholesterol, fat in vessels, arterial plaque), sedentary lifestyle 
 
Ischemic strokes  
 80% of all strokes: blockage of blood supply (it gets cut off) 
 2 types 
 Thrombotic (60%): plaque builds up in the vessels (age: loss of elasticity) 
 Embolic (20%): embolism: sudden cut off due to air bubbles, blood clots (common for ppl w/ heart sugery) 
 
Hemorrhagic strokes 
 20% of all strokes: blood vessel bursts (explodes!) 
 Aneurysms 
o Vessel has weak walls (so it bulges out) 
o If it doesn’t burst you won’t know its there (no feeling) 
o Likely to develop at base of brain where a lot of arteries are 
o 1. Incrs pressure in the brain and could push on the brain stem; causes loss of consciousness 
o 2. Fresh blood on neurons kills them (toxic in the brain!) 
 Intracerebral haemorrhage (bleed in brain) 
 Subarachnoid haemorrhage (bleeding in subarachnoid space) 
 Haemorrhage: headache, a lot of pain…migraine like pain 
 
Transient ischemic attack (TIA) 
 Temporary blockage that causes stroke-like symptoms 
 Take blood thinners to incr flow of blood throughout the body 
 
TRAUMATIC BRAIN INJURY 
 
In general 
 1.4-1.7 million TBIs annually in the US, 80k are left w/ long lasting problems annually 
 Affects males more than females… why? b/c men are more likely to do stupid things 
 Causes (civilian): falls (28%), car crashes (20%), struck by/against events (19%)
Blasts for military personnel: roadside bombs 
 
Brain injury 
 Coup injury: 1
st
 motion of hitting head against something, contrecoup injury 2
nd
 motion of smashing back 
 Closed vs open brain injury….less likely to survive if its open! 
 Ridges in the back of the skull will slash brain upon movement, back of skull is smooth though (occipital lobe) 
 Primary points of injury are the frontal lobe (esp in fights) and the temporal lobe 
 Focal: bleeding & contusions:  
o bruises on the brain 
o common for car crashes (frontal and temporal lobes) 
 Diffuse axonal injury: 
o caused by significant acceleration/deceleration injury stretching of axons 
o Compression: slam front 
o Tension: slam back 
o Shearing: rare (extreme case): doesn’t grow back  
o Brain stem stress: loss of consciousness (damage during comas) 
o Bad axonal injury: longer period of unconsciousness 
o Motor tract  through spine: largest from frontal lobe to the spine, a lesion = cognitive problems 
(language, attention and memory) 
 Recovery: long uncon = longer recovery 
o Memory loss of events before incident…even after 
 
*** lecture 13: midterm 
[bookmark: _GoBack]****lecture 14: videos: woman experiencing a stroke and Zimbardo talking about evil
