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LECTURE 1 [Sept 7th, 2012]

No notes. Introductory lecture.

LECTURE 2 [Sept 10th, 2012]: Introduction

1) Introduction: 
a. Evolution: change over time in organic structure or behaviour [change over time in gene frequency]
i. Structural similarities
ii. Fossil record
iii. Embryological development
iv. DNA
b. Evolution by natural selection:
i. Species are created
ii. Species go extinct
iii. Species are well adapted
iv. Species share similarities

2) Darwinian evolution:
a. Principles of evolution:
i. Variation
ii. Inheritance
iii. Selection
b. Artificial Selection:
i. Intentional breeding for certain traits, or a combination of traits
ii. Explains domestication of plants & animals
c. Natural Selection:
i. Selection comes from environment
ii. Explains speciation, extinction, adaptation
d. Most mutations are deleterious and selected out (negative selection), but some are neutral and a few are actually advantageous (positive selection)

3) Selection types:
a. Stabilizing selection:
i. Decreases variability in population; environment is stable and intermediate forms are favoured by selection (risk-taking)
b. Directional selection:
i. Environment is unstable and extremes at one tail of the distribution are favoured by selection (e.g., brain size)
c. Disruptive selection:
i. Increases variability and might lead to speciation; extremes at both ends of the distribution are favoured over intermediate forms (e.g., body size)

4) Sexual selection:
a. Selection comes from own species:
i. Intrasexual selection: members of one sex compete to mate with members of opposite sex
1. Usually males compete
ii. Intersexual selection: members of one sex choose members of opposite sex based on preferred characteristics
1. Usually females choose

LECTURE 3 [Sept 12th, 2012]: Altruism

1) Altruism: 
a. Definition: paying a cost to give a benefit to another
i. Alarm calling in ground squirrels
ii. Eusocial insect workers are sterile
iii. Birds that help raise siblings instead of reproducing
iv. Japanese Macaques groom and defend each other from attack
b. Problem:
i. Natural selection favors traits that increase survival and reproduction
ii. But, how can genes for altruism spread in a population when they decrease survival & reproduction?
c. Solution:
i. Altruistic allele can spread IF it selectively bestows benefits on individuals who carry the same allele
ii. How can X know if Y has the same gene?
1. Kin selection: shows favoritism towards blood relatives (who share the same altruism genes)
iii. Solicitude  showing concern for others
iv. Nepotism  favoritism granted to relatives regardless of merit

2) Temptation to cheat:
a. Cheaters accept the benefit without paying the cost:
i. Threat to indiscriminate altruists
ii. Undermines evolution of altruism
iii. Humans are discriminate; i.e., against cheaters (logic / social contract example test)

3) Inclusive fitness:
a. Sum of an individual’s own reproductive success PLUS his or her effects on the reproductive success of kin weighted by the coefficient of relatedness
b. Hamilton’s formula: C < rB
i. C = cost
ii. r = coefficient of relatedness
iii. B = benefit
c. Question: should you sacrifice yourself to save:
i. 3 full siblings?
1. 1 < 0.5(3), yes!
ii. 6 cousins?
1. 1 > 0.125(6), no!
d. Must be satisfied for altruism to evolve

4) Unit of natural selection:
a. Species or group?
i. No, individuals who behave to benefit others will be selected out!
b. Individual?
i. No, individuals do not replicate themselves (sexual recombination)
c. Gene?
i. Yes, genes are replicators that appear as copies in other individuals
ii. Organisms are just vehicles for genes to live in and copy themselves
iii. Genes are selfish replicators! Organisms might or might not be selfish!

5) Altruism towards non-kin:
a. Direct exchange:
i. Benefit > Cost
ii. Same benefit exchanged
iii. Time lag between acts
iv. Not trading!
v. Observed in other animals
b. In direct exchange:
i. Same or different benefit exchanged
ii. Time lag between acts
iii. No reciprocation offered or expected!
iv. Humans only

6) Belding squirrels:
a. Emit a loud “alarm call” upon spotting predator to warn other ground squirrels foraging nearby to draw a predator’s attention
b. Some squirrels do NOT signal alarm calls:
i. Males isolated from kin
ii. Females without living mothers, sisters, daughters, or granddaughters
c. Territorial defense: more aggressive towards unrelated or distantly related females (cooperative defending)

7) Reciprocal altruism in vampire bats:
a. These bats feed on blood of herd animals, and their ability increases with age & experience:
i. 3% of younger bats fail to feed
ii. 7% of mature bats fail to feed
b. They can regurgitate blood based on:
i. Need (newborns)
ii. Reciprocation only

8) Meat sharing in hunter gatherers:
a. Big-game hunting is variable:
i. Excess in meat
ii. Successful hunter distributes meat to unsuccessful hunters
b. H-G do not routinely share gathered food or small game
c. Reciprocal altruism reduces uncertainty

9) Summarizing the problem of altruism:
a. How can the genes spread in a population when they decrease survival and reproduction?
b. Only give benefits to others who have the same gene for altruism (discriminate solicitude)
c. Kin selection (inclusive fitness)
d. Those who have provided benefits in the past (direct exchange)
e. Reputation (indirect exchange)

10) Parent-offspring conflict:
a. Definition: parents are 100% related to their offspring, but offspring are only 50% or less related and 100% related to themselves
b. Resources are finite:
i. Parents want to share 50%, offspring wants 66% (Simpsons example)
c. Conflicts:
i. Encourage siblings to share and value each other
ii. Weaning (nursing)
iii. Placental hormones:
1. hCG inhibits spontaneous abortion
2. Arterial constriction
3. EPH increases blood sugar levels

LECTURE 4 [Sept 14th, 2012]: Evolutionary theory

1) Explanations of behaviour:
a. Proximate explanations:
i. Mechanism  how the behaviour works
b. Ultimate explanations:
i. Function  why the behaviour exists
c. Ontological explanations:
i. Development  changes in the individual across the lifespan
d. Phylogenetic explanations:
i. Evolution  changes in the organism across generations

2) Explanations of behaviour example [anxiety]:
a. Proximate: sympathetic division, increases activity to stress
b. Ultimate: response to stress in environment, (stress = threatens the well-being of the organism) to overcome dangers in the environment
c. Ontological: different types of stimuli one encounters (baby – adolescent – adult)
d. Phylogenetic:

3) Three products of evolution:
a. Adaptation:
i. Inherited and reliably developing characteristics that came into existence through natural selection because they helped to solve problems of survival or reproduction better than alternative designs existing in the population during the period of their evolution (e.g., placenta)
1. Efficiency:
a. Solves problem in a proficient manner 
2. Economy
a. Cost-effective solution to problem
3. Precision
a. Specialized to solve one problem
4. Reliability
a. Performs dependably within the intended context
b. By-products:
i. Characteristics that do not solve adaptive problems and do not have function design; they are linked with adaptions
ii. E.g., belly button: it does not solve any problems, it is a by-product
c. Noise:
i. Random effects produced by forces such as change mutations, dramatic changes in the environment, or developmental perturbances
ii. E.g., shape of belly button
d. I.e., placenta:
i. Efficiency: remove toxins and transfer nutrients
ii. Precision: shuttles nutrients
iii. Reliability: it always shuttles nutrients and never fails under normal circumstances

4) Environment of evolved adaptedness (EEA):
a. The environment shaped the adaptability and evolution of organisms
b. EEA for stereoscopic colour vision took longer than bipedalism
c. Unique EEA for each adaption
d. Important to remember that these may no longer be adaptive:
i. Taste preferences:
1. Ancestral: we need calories and salt. Hence, we evolved to like fatty foods and sugars
2. Such preferences are no longer adaptive in the modern environment, as they lead to high blood pressure, diabetes, etc
ii. Mental / behavioral disorders

5) Evolved psychological mechanisms:
a. EPMs are mental adaptations that solve specific recurring problem of survival or reproduction that occurred in the EEA – product of natural selection:
i. Problems of survival
ii. Problems of mate acquisition and maintenance
iii. Problems of parenting
b. EPM processes narrow band of information input (e.g., grammatical rules for language acquisition)
c. EPM uses decision rules to process input and create output [behavioural flexibility]:
i. Input  decision rules IF or THEN  output

6) Selecting a mating strategy:
a. Father present at home  adaptation to select mating strategy  long-term mating strategy (delayed reproduction; fewer partners)
b. Father absent at home  adaptation to select mating strategy  short-term mating strategy (early reproduction; more partners)

7) How culture and evolved psychological mechanisms interact:
a. Behaviour: interaction between environment and the mind
b. Individualistic cultures – high self-enhancement in order to maintain relationships:
i. High relationship mobility [America]: high ability to move between groups freely
c. Collectivistic cultures - low self-enhancement in order to maintain relationships:
i. Low relationship mobility [Japan]: low ability to move between groups freely

8) Behaviorism:
a. Focused on stimulus-response associations and conditioning
b. Removed the mind from psychology:
i. Mind is a “black box”
ii. People are blank states
iii. Environment (stimulus)  mind (black box)  behaviour (response)

9) Cognitive Revolution:
a. Reintroduced the mind to psychology:
i. Brain is a hardware
ii. Mind is software
iii. Environment (input)  mind (general purpose information processor)  behaviour (output)

10) Standard Social Science Model (SSSM):
a. Human thought and behaviour is our own providence:
i. “The mind is a general purpose cognitive device shaped almost entirely by culture”
ii. Human behaviour divided among different disciplines, which do not share theory
iii. Ignores ultimate and phylogenetic explanations

11) Evolutionary psychology:
a. Information should be integrated across disciplines and faculties
b. Application of Darwinian evolution to human thought and behaviour provides an overarching theoretical perspective
c. Mind is composed of multiple programs (evolved psychological mechanisms) designed for specific purposes:
i. Certain parts of the brain are good at one thing, but bad at another
d. Non-arbitrary criteria for “carving the joints of the mind”. Localization of function in the brain:
i. Each body part is named for its function
e. Mind is a collection of programs:
i. I.e. Environment (input)  mind (language acquisition)  behaviour (output)
ii. I.e. Environment (input)  mind (cheater detection)  behaviour (output)

LECTURE 5 [Sept 17th, 2012]: Sexual reproduction

1) Sexual reproduction:
a. Theoretical questions:
i. Why sex?
1. Sex is the recombination of successful genotypes from the crossing over of gametes
2. Asexual reproduction: offspring have identical gene combinations (biochemistry)
3. Deleterious mutants eliminated faster:
a. Optionally sexual species: parasites, strawberries, grasses, wasps, aphids
b. Preventing sex leads to accelerated extinction
c. Muller’s ratchet: bad mutations passed only to half the offspring
4. There are certain costs of sex:
a. Ornamentation
b. Pheromones
c. Transportation
d. STD
5. There are certain costs of recombination:
a. Crossing-over effects
b. Dangerous homozygosites (sickle-cell anemia)
6. Sex is good when future is uncertain?
7. Parthenogenesis is when organisms switch from being sexually reproductive to asexual reproductive
ii. Why two sexes?
1. Intermediate gamete size [disruptive selection]:
a. Too large to produce great quantity: selection for small gametes (proto-sperm)
b. Too small to support embryogenesis alone: selection for larger gametes (proto-ovum)
2. Sexual reproduction: offspring have unique gene combinations – more resistant to infection
3. Selection in sperm to pursue ova; less need for ova to become mobile
iii. Parental investment theory:
1. Any investment by the parent in an individual offspring that increases the offspring’s chances of survival (and reproduction)
2. The sex that makes the smaller investment competes for the sex that makes the larger investment:
a. Males compete for females
3. The sex that makes the larger investment will be choosier when selecting partner[s]:
a. Females are choosier
b. Internal vs. external fertilization

2) Sexual recombination:
a. Genotypes are broken up each generation
b. Each individual has a unique genotype

3) Costs of sex:
a. Costs of mating:
i. Ornamentation
ii. Pheromones
iii. Transportation
iv. STD
b. Cost of recombination:
i. Breaking up successful genotypes (crossing-over)
ii. Creating dangerous homozygosites [sickle-cell anemia]:
1. Sickle Cell Anemia: Disease in which the body makes abnormally (sickle) shaped red blood cells that are hard and sticky, which impede blood flow, cause pain, organ damage, and low blood count (anemia)
c. Cost of meiosis [cost of producing males]:
i. Parthenogenesis: development of an embryo in the absence of fertilization

4) Benefits of recombination:
a. Favorable mutant combinations occur faster?
b. Deleterious mutants eliminated faster [Muller’s ratchet]:
i. Optionally sexual species: parasites, strawberries, grasses, wasps, aphids
ii. Preventing sex leads to accelerated extinction
c. Sex is good when future is uncertain?

5) Red Queen hypothesis:
a. Parasite – host co-evolution:
i. Hosts evolve defenses
ii. Parasites evolve counter-defenses
iii. Short life spans + larger population = faster evolution
b. Asexual reproduction: offspring have identical gene combinations (biochemistry)
c. Sexual reproduction: offspring have unique gene combinations – more resistant to infection
d. Novel recombinations selected over genetic replicas of successful parents
e. Therefore, “continuing adaptation is needed in order for a species to maintain its relative fitness amongst the systems being co-evolved with”

6) Parthenogenesis & parasitic infection:
a. Selective pressure by pathogens should be most extreme:
i. For long-lived species with slower genetic turnover
ii. Under conditions where pathogens thrive – hot, wet climates
b. Parthenogenetic forms more common:
i. Further from the equator
ii. High altitudes
iii. Arid climates
iv. Islands
c. Supports Red Queen Hypothesis

LECTURE 6 [Sept 19th, 2012]: Sexual reproduction con’t

1) Choosy females:
a. Women make the larger obligatory investment:
i. Large gametes (400)
ii. Gestation (9 months internal fertilization)
iii. Lactation (4 years)
iv. Primary caregiver
b. Female bodies / psychology built for producing offspring:
i. Estrogen / progesterone levels
ii. Interest in children
iii. Body-fat distribution
c. Reproductive success limited by number of successful pregnancies:
i. High cost for being indiscriminate
ii. High opportunity costs for being indiscriminate
iii. Be choosy!

2) Competitive males:
a. Obligatory paternal investment? Sperm is cheap (12 million / hour)
b. Male bodies / psychology built for competition with other men and women:
i. Testosterone / aggression
ii. Achievement oriented
iii. More muscle and concentrated in the upper body
c. Reproductive success limited by the number of females he has sexual access to:
i. Pursue multiple partners (if possible)
ii. Compete with other males for access to women

3) Male desire for short-term mating:
a. Clarke & Hatfield study [two attractive researchers asking question to go on date, to apartment, or go to bed]:
i. About half of both sexes said “yes” to the date
ii. More than 70% of men wanted to half sex with the women
iii. No women agreed to have sex with the man; why? Heavy cost for random sex (pregnancy)

4) Male desire for variety:
a. Pornography interesting because it is a different women every time (variety)
b. Sexual fantasies:
i. Men more likely to have sexual fantasies of people who are not their partners
ii. Women more likely to have sexual fantasies of their partners
c. Coolidge effect:
i. No refractory period for men in the presence of a different woman after copulation

5) Men also pursue long-term mating:
a. Large brained, slow developing offspring requires lots of investment; human fathers invest heavily in offspring
b. Men make themselves attractive to women by committing
c. Dads vs. cads:
i. Dads come home after work, spends a lot of time with the family. They are sacrificing quantity of offspring for the quality of offspring
ii. Cads are the complete opposite; playboyish. They are sacrificing quality of offspring for quantity of offspring
d. Men are choosy about long-term mating partners
e. Men concerned about paternity confidence; that is, men cannot be completely sure if their offspring belongs to them
f. Women compete for high quality men; i.e., someone who is able and willing to invest

6) Mixed female mating strategies:
a. Adaptive problem: find partner who is good provider & has good genes (highly desirable)
b. Solution 1: convert Cad into Dad
c. Solution 2: pursue mixed strategy:
i. Rate of affairs for U.S. women ranges from 20% to 50%
ii. Rate of cuckoldry in U.S. estimated at 10%
iii. Sperm competition in human males:
1. There are certain adaptations in sperm; i.e., sperm that attack other sperm, sperm that block passageways
2. The idea of sperm competition excites men
iv. Infidelity more likely during ovulation
v. Orgasm more likely with lover

7) Male and female minimum standards:
a. How intelligent of a partner would you want before committing to the following: date, sex, steady, and marriage?
i. Women preferred men with a minimum intelligence level above the 50th percentile, starting with date and ending with the highest point of intelligence at marriage
ii. Men’s required intelligence for sex is much lower than women; it falls below the 50th percentile

8) Strategic interference:
a. Strategies implemented by individuals to achieve reproductive goals often interfere with the goals of other’s:
i. Interspecies interference: conflict between predator and prey; between pathogen and host
ii. Intra-sexual interference: conflict between members of the same sex over resources or mates
iii. Sexual interference: conflict between the evolutionary interests of males and females
1. Not a conflict over resources
2. Not a “battle of the sexes”, since this suggests group level altruism
iv. Adaptations for manipulating the strategies of others (e.g., deception, coercion)
v. Counter-adaptations for manipulative strategies:
1. Male desire for variety interferes with female desire for investment; female desire for investment interferes with male desire for variety
2. Female desire for good genes interferes with male desire for paternity confidence; male desire for paternity confidence interferes with female desire for good genes

LECTURE 7 [Sept 21st, 2012]: Introduction to genetics

1) Genetics:
a. Genome: the genetic makeup of a species
b. Genotype: the genetic makeup of an individual
c. Phenotype: observable traits of an individual resulting from the complex interaction of genes and environment
d. Penetrance: degree to which a gene is expressed
e. Epistasis: genes interact with other genes
f. Pleiotropic gene: affects more than one phenotypic feature
g. Polygenic inheritance: traits are often influenced by more than one gene

2) Chromosomes:
a. Karyotype = autosomes + sex chromosomes
b. Humans are either 46 XX or 46 XY
c. Chimpanzees are either 48XX or 48 XY, but with has the same quantity of genetic material
d. Humans share 98% of genes with chimpanzees, and more than 99% with all other humans
e. Aneuploidies: changes in normal number of chromosomes
i. Down’s Syndrome (trisomy 21)
ii. Klinefelter Syndrome (47XXY)
iii. Turner Syndrome (45 X0)
iv. Mental disorders prevent people from reproducing such defects

3) Structure of DNA:
a. Thymine replaced with uracil in RNA
b. Human DNA has 3.5 billion base pairs
c. Parts of a gene:
i. Exons: 20,000 protein coding genes; 55% expressed in the human brain
ii. Introns: 98% of human DNA is non-coding; most regulate when and where genes are expressed (switches)
iii. Promoter & stop regions define a “gene”
iv. Genes make proteins; proteins speed up chemical reactions:
1. DNA is just a blueprint, and genes are the construction workers
d. Junk DNA: does not code for protein; instead, they affect genes that affect protein synthesis
e. Allele is one of 2+ versions of a gene
f. 3 adjacent bases (triplet) code for one of 20 different amino acids that build proteins

4) Polymorphisms:
a. Single nucleotide polymorphisms [SNP]:
i. Alleles that differ by a single base or nucleotide (following mutation)
ii. Happens once every 1500 bases
b. Copy number polymorphisms [CNP]:
i. Alleles that differ because of inversions, insertions, deletions, duplications (following mutation)
ii. Surprisingly common (1400+ regions or 12% of the human genome)
c. Many polymorphisms are selectively neutral

5) Epigenetic inheritance:
a. Changes in gene expression (how a gene affects phenotype) caused by mechanisms not related to changes in DNA sequence
b. Methylation can inactivate a gene
c. Genomic imprinting: differential methylation of male or female DNA, which have different effects:
i. Maternal imprinting can lead to Prader-Willi syndrome characterized by poor sucking and weak crying in infants; or increased risk of schizophrenia and brain underdevelopment
ii. Paternal imprinting can lead to Angelman syndrome characterized by strong, uncoordinated sucking; or increased risk of autism and brain overdevelopment

6) Heritability:
a. Behaviour Geneticists: studies individual differences in behaviour resulting from differences in gene frequency
b. Proportion of the total variance in a trait that is attributable to genetic variation within a group
c. Variance:
i. Total variance (Vt) = variance due to genetic differences (Vg) + variance due to other factors (Ve)
ii. Heritability = Vg/Vt
d. Changes with environmental variability
e. Estimates of heritability are specific for a particular group in a particular environment
f. Estimates describe heritability for the group, not individuals in the group
g. All heritable traits are influenced by the environment

7) Investigating heredity:
a. Family Studies:
i. Lifetime prevalence of disorder = total number of relatives with disorder / total number of relatives
ii. Underestimate of actual risk
iii. Shared genes & shared environment
b. Twin Studies:
i. Compare monozygotic (identical) and dizygotic (fraternal) twins
ii. Compare identical twins reared apart vs. together
c. Adoption Studies: 
i. Compare children with their biological & adopted parents

8) Conclusion:
a. Most psychiatric disorders do not follow classic Mendelian inheritance:
i. Gene interactions, additive effects, gene silencing, pleiotropic effects
b. All behaviour results from a complex interaction between genes and environment:
i. Genetic effects
ii. Environmental effects
iii. Gene-environment correlations:
1. Passive: children inherit genes AND environment from parents
2. Active: children show preferences for environments that suit their genes

LECTURE 8 [Sept 24th, 2012]: Form & function of the human brain
 
1) Neuronal communication:
a. Synapse: junction between two nerve cells, consisting of a gap across which neurotransmitters may diffuse through
b. Incoming messages – dendrites  axons  cell body  receiving neuron:
i. Presynaptic neuron: transmitter
ii. Post synaptic neuron: receiver
iii. Neurotransmitters diffuse through the synaptic cleft
iv. Action potential: electrical charge indicating a neuron has “fired”
v. Excitatory vs. inhibitory signals (GABA)
c. Myelin sheath accelerates how fast information can travel between the axon
d. Grey matter: 
i. Neurons without myelin sheath
e. White matter:
i. Used to transport information
ii. With myelin sheath
f. Plasticity: formation and disintegration of synapses throughout the lifespan
i. Synaptic pruning: how the brain gets rid of unneeded synapses

2) Neurotransmitters:
a. Acetylcholine (ACh):
i. Synapses with muscle tissue; involved in learning, memory, and emotion
ii. Alzheimer’s disease  degeneration of ACh neurons
b. Dopamine:
i. Involved in voluntary motor activity
ii. Parkinson’s disease  degeneration of the substantia nigra (producer of all dopamine)  loss of motor activity
iii. Schizophrenia: excessive dopamine activity in frontal cortex
c. Epinephrine:
i. Mobilizes energy resources
ii. Same structure as adrenaline, name differs due to location of neurotransmitter
iii. Called adrenaline when it is produced by the adrenal glands
d. Norepinephrine:
i. Regulates sensory arousal and attention
ii. Deficiency can lead to attention deficit / hyperactivity disorder (ADHD), impulsivity, and a lowered pain threshold
e. Serotonin:
i. Responsible for sleep, wakefulness, temperature regulation, appetite; aggression, social status and risk taking
ii. Deficiency associated with depression
iii. Excess activity associated with antisocial personality
iv. Deficiency or excess associated with obsessive-compulsive disorder

3) Amino acids [direct effects]:
a. Glutamate: primary general excitatory neurotransmitter involved in learning processes and consciousness:
i. Excessive activity associated with psychotic symptoms
b. GABA:
i. Primary general inhibitory neurotransmitter
ii. Deficiency associated with epileptic seizure, catatonic syndromes
iii. A seizure is a group of neurons firing action potentials at a rapid rate
c. Neuropeptides (indirect effects]:
i. Synthesized in the hypothalamus and pituitary gland; modulate neurotransmitter activity
ii. Beta-endorphin: pain relief and relaxed euphoria in response to tissue damage or fearful stimuli
iii. Oxytocin: reduces aggression and promotes parental and partner bonding (released during breastfeeding and orgasm); more abundant in females
iv. Vasopressin: promotes male sexuality and aggression
v. Neurotrophins: neurogenesis – creation of new neurons, and migration

4) Hierarchy of the nervous system:
a. Central nervous system [CNS]:
i. Processes, interprets, stores information; issues orders to muscles, glands, organs
ii. Consists of the brain and spinal cord (Bridge between brain and peripheral nerves)
b. Peripheral nervous system [PNS]:
i. Transmits information to and from the CNS
ii. Autonomic nervous system [regulates glands, blood vessels, internal organs]:
1. Sympathetic nervous system (mobilizes body for action, energy output)
2. Parasympathetic nervous system (conserves energy, maintains quiet state)
iii. Somatic nervous system (controls skeletal muscles)

5) Organization and functions of the brain:	
a. Subdivided into three regions:
i. Rhombencephalon (hindbrain)
1. Regulates basic physiological functions
ii. Mesencephalon (midbrain)
1. Neurotransmitter production
iii. Prosencephalon (forebrain)
1. Diencephalon [thalamus and hypothalamus]:
a. Controls sensory information and endocrine system (4 Fs)
2. Telecephalon [limbic system and cerebrum]:
a. Regulates emotion and cognitive functioning

LECTURE 9 [Sept 26th, 2012]: Form and function of the human brain con’t

1) Hindbrain:
a. Cerebellum: fine tunes motor movement; learning repeated motor movement
i. Classical conditioning
ii. Larger than other primates due to digit dexterity and talking
b. Pons: sleeping, waking, dreaming
c. Medulla: involuntary bodily functions

2) Midbrain:
a. Basal ganglia: action selection [motor]
i. Malfunction can inhibit particular movements
b. Substantia nigra: dopamine production
c. Integrates sensory information
d. Reticular activating system [RAS]:
i. Monitors background information and arouses higher order processes for events that warrant closer attention

3) Forebrain:
a. Thalamus:
i. Reroutes sensory information
b. Hypothalamus:
i. Basic survival & reproduction
ii. Pituitary (master) gland
c. Limbic system:
i. Amygdala: emotion
ii. Hippocampus: long-term memory
iii. Mammillary body: smell & memory
iv. Septal nuclei: pleasure centre

4) The four lobes of the cerebrum:
a. Occipital lobe: 
i. Visual cortex (colour, shading)
b. Parietal lobe: 
i. Somatosensory cortex (touch, pain)
c. Temporal lobe: 
i. Auditory cortex & Wernicke’s area (comprehension of language / reading)
d. Frontal lobe: 
i. Motor cortex & Broca’s area (responsible for the production of language)
ii. Prefrontal lobe: personality
iii. Social judgment; planning; rational decision making

5) Lateralization:
a. Right & left hemisphere specialized for different tasks: connected by the corpus callosum
b. The brain is lateralized because the brain keeps getting bigger and bigger, but the corpus callosum remains the same size. As such, a neuron traffic jam is inevitable. Lateralization helps information processing
c. Left-hemisphere specialization:
i. Controls right-side of body
ii. Linear Speech: production, grammar, comprehension
iii. First-person perspective
d. Right hemisphere specialization:
i. Control left-side of body
ii. Holistic Speech: intonation, metaphor, emotional prosody
iii. Spatial tasks
iv. Third-person perspective
e. Women are less lateralized than men

6) Two famous studies:
a. Henry Molaison:
i. Had hippocampus and amygdala removed to cure seizures
ii. Cannot form long-term memories
b. Phineas Gage:
i. Had left frontal lobe impaled by an iron rod
ii. Completely changed his personality and behaviour

LECTURE 10 [Sept 28th, 2012]: Evolution of the human brain

1) Triune brain:
a. Reptilian:
i. Changed little throughout mammalian evolution
ii. Basic vital functioning (temperature, blood pressure, respiration, sleep); instinctual behaviour (classical conditioning)
b. Palaeomammalian [limbic system]:
i. Changed much throughout primate evolution
ii. Regulation of emotion & motivation of complex behaviour (e.g., parental care, exploration)
c. Neomammalian:
i. Significant changes during hominid evolution
ii. Cognition (behavioural flexibility, perception, consciousness, decision making, memory, etc.)
d. Older parts of the brain operate independently of newer parts of the brain (e.g., breathing vs. perception)

2) Brain size and evolution:
a. Cerebrum in human brain much larger than chimpanzee
b. As soon as we obtained the ability to use tools, we see a rapid increase in brain size development
c. The brain [16%] and guts [15%] are the most metabolic intensive systems within the human body:
i. Inverse relationship between brain size and stomach size
ii. To conserve energy, humans reduced the digestive tract by eating meat, which is easier to digest
iii. Humans have a small intestine, where proteins are rapidly broken down
iv. Raw plant matter is more difficult to break down than meat; the invention of cooking techniques made digestion more efficient
d. Social brain hypothesis:
i. Human intelligence did not evolve primarily as a means to solve ecological problems, but rather intelligence evolved as a means of surviving and reproducing in large and complex social groups
e. Allometric changes:
i. Olfactory bulb: PI = 1 / 40
ii. Amygdala (involved in emotion): PI = 3.9
iii. Enlarged basal ganglia (motor actions)
iv. Frontal lobe more convoluted and gyrified
f. Constraints on further encephalization:
i. High child and mother mortality rate during birth
ii. Human brain continues to grow at prenatal rate for 13 months:
1. This means that human are born 13 months early (you are still raising a fetus!)
iii. Soft skulls and head shape; the skull of a baby has not fused together yet and has gaps (fontanelles)

3) Heterochrony:
a. Changes in developmental rate and timing relative to ancestral populations:
i. We are comparing the developmental aspects of an ancestor to its descendants
b. Paedomorphosis [truncated / reduced development]:
i. “Retention by an organism of juvenile or even larval traits into later life”:
1. Post-displacement: later onset
2. Progenesis: earlier offset
3. Neoteny: retarded rate
c. Peramorphosis [extended development]:
i. “Delaying of maturity while the development of the adult is extended”
1. Pre-displacement: earlier onset
2. Hypermorphosis: later offset
3. Acceleration: accelerated rate
d. Causes changes in allometry:
i. Allometry is the changes in shape, due to the fact that different body parts grow at different speeds

4) Heterochrony & the brain:
a. “Human brain is combination of paedomorphosis and subsequent hypermorphosis”; widely believed, but inaccurate
b. Anatomical paedomorphosis in humans?
i. Age of sexual maturity in primates increases with encephalization
ii. Humans become sexually mature sooner (14-16yrs in modern environment) than expected (44yrs)
iii. Early developmental offset? NO: acceleration = peramorphosis
c. Behavioural paedomorphosis in apes?
i. Playfulness and curiosity into adulthood
ii. Delayed offset of development = Peramorphosis (how both children and adults like to play games)
d. Humans are OVERdeveloped:
i. Leg and foot bones
ii. Brain and cranium
iii. Facial development is a notable exception
iv. However, facial development in humans is TRUNCATED, not overdeveloped
v. As brain size increases, facial features decreased (small brow ridges, smaller jaws). The removal of certain facial features allowed for the expansion of the brain

5) Brain sexual dimorphism:
a. Men have larger brains than women, but:
i. Men also have larger body size
ii. Density of cortical neurons is equal
iii. Ratio of cortex to brain is equal
iv. IQ is equal:
1. Women perform better on verbal questions
2. Men perform better on nonverbal questions
b. Female brains are less lateralized than male brains:
i. Corpus callosum is same thickness in men and women
ii. Lateralization puts less demand on corpus callosum
c. Hunters need to navigate long distances and then return; gatherers need to remember location of food producing plants [Silverman & Eals, 1992]:
i. Men outperform women on mental rotation tasks
ii. Women outperform men on object memory
iii. Women navigate using landmarks; men navigate using Euclidian directions

LECTURE 11 [Oct 1st, 2012]: Life history theory

1) Life history theory:
a. Somatic effort
b. Reproductive effort:
i. Mating effort:
1. Males invest more
2. Risks: paternal uncertainty; opportunity costs
ii. Parenting effort:
1. Females invest more
2. Risks: large obligatory investment
c. More encephalization  longer lifespan (longer individual growth periods as well)
d. Why is there such a long post-reproductive period?
i. Allows us to take care of grandchildren
ii. Since it takes 20 years on average to take care of child to maturity, we need the extra 20 post-reproductive years for this reason

2) R vs. K strategies:
a. R = no resource limitations  quantity
i. Early reproduction, catastrophic death
ii. Tend to be small in stature since reproduction is the focus
b. K = resource limitations  quality
i. Longer gestation, slower reproduction

LECTURE 12 [Oct 3rd, 2012]: Life history theory con’t

1) Humans as extreme k strategists:
a. We give birth to small numbered, high quality offspring because our ancestral environment was at carrying capacity
b. Population is expanding because of technological advancements, medical advances, etc

2) Attachment:
a. Definition: the psychological adaptation connecting the infant with mother
b. John Bowlby [1907 – 1990]:
i. English psychoanalyst
ii. Discovered that attachment enhanced survival and social learning
c. Maternal deprivation in rhesus monkeys:
i. Aggression and socially incompetent
ii. Unable to provide maternal care as adults
d. Separation anxiety:
i. Emotional distress observed in infants when separated from primary caregiver
ii. Appears 6-8 months; peaks at 14 – 18 months
iii. Fear of strangers

3) Attachment styles:
a. Secure attachment:
i. Explore comfortably; upset when mother leaves; calms quickly when she returns
b. Anxious / ambivalent attachment:
i. Explores but anxious; protests when mother leaves; difficult to console when she returns
c. Avoidant attachment:
i. Explores comfortably; unconcerned when mother leaves
d. Disorganized attachment:
i. Simultaneous avoidance and contact seeking or “freezing”
ii. Child is afraid of its caregiver
e. Insecure attachment can interact with genes to produce psychopathology

4) Senescence:
a. Simultaneous deterioration of all biological systems due to old age:
i. If an organism lived forever, it’s reproduction capabilities is limited because there are no time risks
b. Genes are myotropic, affecting a range of systems
c. If a gene is favourable early in life rather than late, this gene is favourably selected
d. Selection should favor strategies that sacrifice reproduction in the far future for reproduction in the present [e.g., testosterone]:
i. Early reproduction = more reproduction
ii. Mortality rate is high over long periods
iii. Therefore, concentrate reproduction early in life
iv. Selection is stronger for mutations expressed in young individuals and weaker for mutations expressed later in life:
1. Selection for pleiotropic genes that increase reproduction early but lead to death later

5) Bereavement:
a. Acute reaction to death of someone biologically important [6 – 12 months]:
i. Grief increases
ii. Mental & physical health deteriorates
iii. Mortality rate increases
b. Asymmetry in grief reactions:
i. Life-history:
1. Men have stronger reaction to loss of spouse
2. Women have stronger reaction to loss of offspring
ii. Reproductive value:
1. Stronger reaction to loss of younger spouse
2. Stronger reaction to loss of older offspring
c. Fertility vs. reproductive value:
i. Fertility: likelihood that copulation will be successful (peaks at age 25)
ii. Reproductive value: average number of future offspring an individual can have (peaks during late teens in women)
d. Why does bereavement exist?
i. It is NOT an adaptation, but rather a by-product
ii. When death occurs, your body PROTESTS… just like when a child is separated from parents
e. Miscarriage [men vs. women]:
i. Men are sad, but women are devastated due to physiological reasons and the waste of invested time
f. Abnormal shortening of inter-birth intervals  increased risk for child maltreatment, neglect, and abuse

- - - - - [MIDTERM #1] - - - - -
October 5th, 2012

LECTURE 13 [Oct 10th, 2012]: Causes of pathology

1) Introduction:
a. All pathology has a genetic basis. Pathology decreases fitness. Why does pathology exists? Why has natural selection failed to eliminate pathology?
b. Medicine & social sciences focus on proximate explanations of disease
c. Teleology:
i. Error of explaining in terms of purpose or goal; i.e., what is the function of the sun?
1. Explaining the past from the future is an error (teleology)
2. Explaining the future from the past is not an error (evolution)
d. Causes of pathology:
i. Infections
ii. Defenses
iii. Diseases of civilization
iv. Genetic quirks
v. Design compromises
vi. Evolutionary legacies

2) Infection:
a. Bacteria and viruses:
i. Pathogen-host coevolution; a never-ending evolutionary war
ii. Pathogens attempt to subvert our defenses
b. Antibiotics [1929]:
i. Penicillin:
1. Produced and found in mold
2. Attacks and kills bacteria (tuberculosis & pneumonia)
3. Rates of infectious disease quickly began to decrease
4. Bacteria began to evolve defenses against antibiotics:
a. Staphylococcal bacteria
b. 1941 – all strains vulnerable
c. 1944 – strains begin evolving enzymes that break down penicillin
d. 1994 – 95% of strains at least partially resistant
c. Overuse in hospitals and factory farming has led to an increase in infection rates [faster evolution]:
i. Salmonella, E. coli, & tuberculosis
d. Antibiotics do not kill viruses because viruses are not alive (have no biological structure)
e. Factory farming:
i. Gathering large amounts of animals to save money and improve efficiency (i.e., chicken)
ii. Antibiotics are given as a precaution and used for accelerated growth

3) Defenses:
a. Response to disease that is sometimes confused with the disease itself:
i. Expulsion: mucus, cough, sneezing, nausea & vomiting, diarrhea, & menstruation all function to remove disease agents
ii. Fever: increases in temperature kills microorganisms; survival rate for syphilis increases when infected with malaria to induce fever
iii. Iron-depletion [bacteria consumes iron]:
1. Body reduces iron levels in response to infection
2. Reduce consumption of iron-rich foods
3. Body reduces iron absorption
b. Treating / blocking a defense can be detrimental:
i. Fever reducing medication prolongs illness
ii. Iron supplements increase infection rates
iii. Anti-diarrheic doubles recovery time from Shigella infection

4) Anxiety as a defense?
a. In danger or under stress:
i. Hypothalamus activates sympathetic division  adrenal medulla produces epinephrine and norepinephrine
ii. Hypothalamus sends messages to the adrenal cortex  cortisol is produced and released  increased energy and protection from tissue inflammation in case of injury

5) Causes of disease:
a. Diseases of civilization: mismatch between design and environment
i. High-fat diet: heart disease & type II diabetes
ii. Ancient (calorie extraction) vs. modern (abundance of calorie-rich meals)
iii. Separating mother and child following birth; infant sleeping in separate room is an example of insecure attachment
iv. Substance abuse:
1. Opiates stimulate endorphin receptors in the brain
2. THC stimulates receptors in the brain
3. Alcohol increases GABA activity
4. Cocaine increases catecholamine activity

LECTURE 14 [Oct 12th, 2012]: Causes of pathology con’t

1) Genetic quirks:
a. Genes that only express their negative effects in the modern environment
b. Some cases of heart disease are caused by alleles that code for abnormal metabolism of cholesterol:
i. Inconsequential except when combined with high-fat diet
c. Myopia:
i. Far objects are difficult to see
ii. 25% of Americans have myopia, but hunter-gatherer populations have very low incidence of myopia; why?
iii. Incidences of myopia increased to 25% in Native peoples when children started attending school.  Reading and writing at a young age causes impaired vision later in life; why?
1. Eye growth depends on feedback from the brain, which is sensitive to blurring
2. Ensures coordinated development of the eye, but close work leads to an oblong shape
d. If only part of the visual field is blurred, this leads to asymmetrical growth

2) Design compromises:
a. “Hit / miss / false alarm / correct rejection”
b. Costs associated with adaptations appear as flaws:
i. Adaptations are not optimal: sufficiently well designed to perform their function for as long as normally needed
c. Anxiety:
i. Prolonged stress response uses extra calories, interferes with attention, and damages tissues and the immune system:
1. Chronic activation of HPA stress reaction leads to tissue damage
ii. Fight / flight response: “misses” are more costly than “false alarms”
iii. Low threshold leads to many “false alarms”
iv. Adaptive conservatism or “smoke detector principle”
v. Too costly to design a system with no errors

3) Theory of mind:
a. “The contents of the mind motivate behaviour”
b. The inability to recognize that one’s own mind is distinct will lead to negativities (i.e., paranoia)
c. Theories about the nature of “mind”:
i. Ability to recognize other minds as distinct from own
ii. Ability to know the contents of other minds
iii. Ability to know that thoughts and desires motivate behaviour
iv. False beliefs:
1. A belief that does not reflect reality
2. Children under the age of four years cannot appreciate false beliefs (e.g., candy box full of crayons)
d. Design compromise:
i. Benefits: predictability and enormous flexibility
ii. Cost: long developmental period makes it vulnerable to disruption (pathogens, toxins, malnutrition)
iii. Cost: potential dysfunctional development (e.g., paranoia: others can read their mind, mistake own thoughts for insertions)

4) Evolutionary legacies:
a. Evolution makes small modifications to existing structures
b. Evolution cannot create new traits de novo
c. Back pain & bipedalism:
i. The evolved backbone allows more room for organs, but leads to intense back pain:
1. Travel long distances using minimal energy and use hands for carrying
2. Complex reorganization of the pelvis and vertebral column
3. Double “S” curve centres weight over the feet and reduces muscle tension required to maintain balance
4. Vertical alignment of internal organs and higher centre of mass lead to lumbar & cervical prolapses (slip discs)
5. Double “S” structure begins developing at 3 months, when infant begins to control the head
ii. Increased brain size introduces difficulties for baby to pass through a narrow birth canal:
1. Solution 1: increase high-protein diet  decreased gut size
2. Solution 2: antedate parturition towards greater immaturity
iii. Young babies cannot sit up because their spines are shaped like a quadruped’s

5) Canadian cancer statistics:
a. Estimated 186,400 diagnoses in 2012:
i. 28% of cancers for women is breast
ii. 27% of cancers for men is prostate
b. Prognosis: 38% of new diagnoses die within 5yrs
c. Estimated 75,700 deaths in 2012
d. Cancer risk increases with age:
i. 43% of diagnoses and 61% of deaths in individuals over 70 years
e. Lifetime prevalence:
i. 40% of women and 45% of men will develop cancer
ii. 25% of Canadians will die of cancer

6) Germ cell theory:
a. Each differentiated cell in your body does something that none of its ancestors ever did before: it stops dividing
b. If any of the ten trillion cells in your body begins to divide again unchecked, this results in a lethal disruption of physiological function (cancerous tumour)

7) Cancer:
a. What is cancer?
i. “Cancer is a collective term for maladaptive and uncontrolled tissue growth of all kinds…. Cellular renegade that has rebelled against the body and can be regarded as a parasite pursuing its own interests.” (Nesse & Williams, 2000)
b. Multiple and redundant mechanisms to prevent uncontrolled cell replication:
i. Tumor-suppressor genes:
1. Inhibit cell division
2. Detect cell growth and shut it down
3. Detect cell growth and cause self-destruction
ii. Immune system attacks cells with maladaptive growth
iii. Gene P53:
1. Suppresses cancer; a polymorphism version of this gene may lead to increased susceptibility to colon, lung, and breast cancers
c. Suppressor genes that inhibit tumor growth might assert their effect by destroying a substance essential for cell division:
i. Abnormal suppressor genes originally thought to cause cancer, but now believed to be ineffective at preventing cancer

8) “Causes” of cancer:
a. Cancer has 10 trillion chances to circumvent these cancer preventing mechanisms
b. Genetic predisposition to cancer due to one or more missing mechanisms
c. Cell regulation becomes less effective later in life
d. Environmental factors that can disrupt the cancer preventing mechanisms:
i. X-rays and toxins can cause damage to genes
ii. Viruses have been associated with 20% of cancers beginning in the 1960s:
1. They produce toxins and attach themselves to chromosomes to disrupt the cell’s machinery (especially dangerous if said chromosome is responsible for tumour suppression)

LECTURE 14 [Oct 15th, 2012]: Psychopathology Diagnostic Criteria

1) Diagnosis of psychological disorders:
a. Medical models:
i. Old:
1. Focused on possession (exorcism), witchcraft (torture), and affliction (prayer)
ii. Modern:
1. Treat it like a metaphor; it is good for certain conditions like schizophrenia, but not good for other behaviours:
2. Some conditions are just deviations (homosexuality), not diseases
3. Not the best model

2) DSM:
a. Diagnostic and Statistical Manual of Mental Disorders (DSM) published by American Psychiatric Association
b. Rapid expansion of mental disorders:
i. DSM-I (1952): 100 disorders
ii. DSM-IV-TR (2000): 400 disorders
iii. Result of mental health industry & U.S. health insurance?
c. Many new “disorders” reflect normal behaviour:
i. ADHD, mathematics disorder, caffeine-induced sleep disorder
ii. Discarded diagnoses: drapetomania; childhood masturbation disorder, homosexuality
d. Over-diagnosis: 
i. ADHD affects 5 – 10% of school-age children
e. Why more mental classifications:
i. Insurance companies requesting to have a name for the problem
ii. Many new problems are just normal behaviours pushed by insurance companies to exist

3) Multi-axial system:
a. Axis I lists clinical syndromes:
i. Disorders first diagnosed in infancy / childhood / adolescence (e.g., Autism, ADHD)
ii. Organic mental disorders: dysfunction of brain functioning (e.g., dementia, organic amnesia)
iii. Substance related disorders: maladaptive use of drugs and alcohol
iv. Schizophrenia & other psychotic disorders: hallucinations, delusions, disorganized thought
v. Mood disorders: emotional disturbances (e.g., depression, bipolar disorder)
vi. Anxiety disorders: heightened & unpleasant physiological activity (e.g., phobias, PTSD)
vii. Eating disorders: disturbances in eating and preoccupation with weight (e.g., anorexia, bulimia)
viii. Sexual & gender-identity disorders (e.g., paraphilias & sexual dysfunction)
ix. Somatoform disorders: somatic symptoms with no organic basis (e.g., hypochondriasis)
x. Dissociative disorders: dysfunction of memory, consciousness & identity (e.g., dissociative identity disorder, non-organic amnesia)
b. Axis II: why are personality disorders here rather than Axis I?
i. For legal reasons; it provides defense for crimes
ii. Personality is innate, rather than developed over time
iii. Personality disorders are just extreme versions of personality traits

LECTURE 15 [Oct 17th, 2012]: Autism

1) Autism symptomatology:
a. Symptom composed in a triad:
i. Communication deficits:
1. Lack of facial exploration, avoidance of eye contact, inability to monitor gaze, no joint attention
ii. Impaired social interaction:
1. Deficits in “theory of mind”, lack of empathy, ignoring the presence of others, impaired imitation and symbolic play
iii. Stereotyped behaviours and interests:
1. Meaningless imitation of actions (echopraxia) or speech (echolalia)
b. Symptom severity:
i. Milder forms: Asperger syndrome & high-functioning autism (preserved verbal communication)
ii. Severe forms: Kanner autism (mental retardation or epilepsy)
iii. Normal intellectual functioning: superior technical intelligence
iv. Savants (e.g., math, music) are usually intellectually impaired
c. Autistic spectrum disorder: experience deficits in only one of the three symptom groups

2) Epidemiology & genetic risk factors:
a. Epidemiology: onset occurs in early infancy, but diagnosis doesn’t occur until 18 to 24 months:
i. Autism: 5.2 / 10,000 before 1980s; 7.2 / 10,000 after 1980s
ii. Autism spectrum: 3 – 6 / 1,000 individuals
iii. Male/female (4:1)
b. Genetic risk:
i. 10 – 20 different alleles involved (polygenic disorder)
c. Autism rates increasing [3-6 / 1000 individuals]; why?
i. Vaccines are taken around the same window as autism (18-24 months)
ii. People are getting better at diagnosing autism

3) Pathophysiological mechanisms:
a. Mirror neuron system
b. Chemical messengers:
i. Elevated levels of endorphins & brain-derived neurotropic factor (BDNF)  more neurons and bigger brain
ii. Serotonin levels elevated in blood but reduced in CNS
iii. Oxytocin is down-regulated
iv. Elevated foetal testosterone  increased number of androgen receptors  more sensitive to testosterone?
c. Neurological abnormalities:
i. Reduced apoptosis (selective cell death)
ii. Increased density of neurons except in mirror neuron system (impaired imitation)
iii. Increased white matter but reduced inter- and intra-hemispheric connectivity  less efficient transmission
iv. “Mentalizing” centres hypoactive (impaired theory of mind)
v. Enlarged amygdala at birth, but underdeveloped later on (impaired social emotion)

4) Evolutionary synthesis:
a. Psychological mechanisms affected are those associated with social brain functioning [behavioural, cognitive, and emotional]:
i. Deficits in ‘theory of mind’ reflect selective impairment of social information processing
ii. Not a reflection of low general intelligence!
b. Mirror neurons [bridge between two minds]:
i. Contained in parts of the prefrontal and temporal cortex
ii. Involved in observational learning (imitation), but also important for theory of mind
iii. Active during observation and also imitation of action
iv. Mentalising:
1. The ability to appreciate own and others’ mental states
2. Dysfunction causes a broad array of psychopathological signs / symptoms
c. Cortical thickness reduced in autistic individuals

5) Extreme variation of “male brain” traits?
a. Excessive foetal testosterone and increased number of androgen receptors masculinize the brain:
i. Technical understanding a male trait? Social functioning a female trait?
b. Evidence:
i. Adrenal hyperplasia  increased androgens  elevated boyish behaviour and autistic traits
ii. Low 2D/4D ratio in autistic individuals (high testosterone)
iii. Precocious puberty in autistic boys
iv. Foetal testosterone in non-autistic children inversely related to eye-to-eye contact, shared attention, speech development, social functioning, and restricted range of interests

6) Genomic imprinting:
a. Genes compete to be expressed by silencing other genes; paternal genes can silence maternal genes or vice-versa:
i. Autism reflects over-expression of paternal genes [too much silencing of maternal genes]:
1. Exaggeration of male traits; impaired functioning of female traits
2. Exaggerated development: oversized placenta, higher birth weight, brain enlargement (greater density of grey matter; greater white matter volume)
3. Angelman syndrome caused by over-expression of paternal genes shares some autistic symptoms (e.g., impaired language, poor eye contact)
ii. Autism reflects over-expression of maternal genes [not enough silencing of maternal genes]:
1. Locus on mother’s X-chromosome that is usually silenced in girls
2. Turner syndrome: social-cognitive impairment and autistic traits more common in girls whose X-chromosome comes from mother
3. Males always inherit their X-chromosome from mother; explains why girls are better at social-cognition compared to boys; explains why autism is more pronounced in boys

7) Symptoms of autism:
a. Low end:
i. Hypofunctioning: language
ii. Social-cognition: “theory of mind”
b. High end:
i. Hyperfunctioning

8) Summary:
a. Evolved psychological mechanisms:
i. Social-cognition helps individual to manage social relationships, “theory of mind’ helps predict behaviour of others
b. Genomic imprinting:
i. Paternal genes silence maternal genes OR
ii. Locus of maternal X is over-expressed
c. Proximate developmental mechanism:
i. Increased foetal testosterone / androgen receptors:
1. Brain enlargement; reduction of the mirror neuron system
2. Deficits in social-cognition & “theory of mind”

LECTURE 16 [Oct 19th, 2012]: ADHD

1) ADHD symptomatology:
a. Chronic and pervasive inattentiveness, hyperactivity, and impulsivity that exceed typicality:
i. Inattentiveness: inability to delay gratification
ii. Hyperactivity: problems organizing and planning; inability to sustain attention
iii. Impulsivity: physically or mentally overactive
b. Three types:
i. Inattentive subtype [ADD]:
1. Typically associated with depression and anxiety disorders (more common in women)
ii. Hyperactive / impulsive subtype:
1. Typically associated with bipolar affective disorder or substance abuse (in men)
iii. Mixed subtype
c. Diagnosis is usually made at a preschool or elementary school age (median age of onset = 7yrs), and occasionally during adulthood (continuity of symptoms since childhood)
d. Hyperactivity and impulsivity decline with age; de novo diagnosis in adulthood not possible

2) Epidemiology:
a. Primary school children [5% – 10%]:
i. Self-reported rates lower
ii. Parent & teacher ratings higher
iii. Diagnostic threshold
b. Symptoms weaken as person gets older
c. Later in life for ADHD children:
i. Teenagers (60% – 85%)
ii. Young adults (2% – 8%)
iii. Adulthood: 30 – 70% continue to have sub-threshold criteria
d. Male to female ratio: (3 – 9) : 1
i. Ratio for inattentive subtype approximately equal

3) Genetic risk factors:
a. Polygenetic disorder consisting of multiple polymorphisms with small but additive or epistatic effects:
i. Gene involved in “novelty seeking”, OCD, Tourette’s syndrome
ii. Allelic variations influence regulation of dopamine, norepinephrine and serotonin activity in the brain (all reduced)

4) Environmental risk factors:
a. Maternal smoking and alcohol abuse during pregnancy [maternal stress during pregnancy, particularly weeks 12 – 22]:
i. This week range is a critical period for nervous system development
b. Complications during pregnancy or birth: stress to the fetus, preterm delivery, low birth weight:
i. Full-term: 37 weeks
ii. Age of viability 22 – 26 weeks
c. Psychosocial stressors:
i. Severe early deprivation
ii. Institutional rearing
iii. Abuse
iv. Family conflict
v. Maternal psychopathology

5) Psychophysiological mechanisms:
a. Neurotransmitter abnormalities:
i. Dopamine deficiency [hyperactivity]:
1. Interaction between dopamine transporter gene and early psychosocial stressors
ii. Norepinephrine deficiency in prefrontal cortex (attention deficits)
iii. Serotonin deficiency (impulse control & emotional lability)
b. Brain abnormalities:
i. Reduced cortical grey and white matter volumes in frontal and temporal lobes
ii. Smaller cerebellum and basal ganglia
iii. Smaller corpus callosum
iv. Reduced activity in regions involved in behavioural inhibition
c. Emotional lability: quick mood changes and emotional overreaction

6) Treatment:
a. Dopamine-releasing stimulants [inverted U – shaped relationship between dopamine and attention, impulse control, working memory]:
i. Intermediate levels of dopamine  highest concentration levels
b. Norepinephrine reuptake inhibitors, particularly in cases with comorbid depression
c. Rough / tumble play enhances dopamine in kids; modern inventions reduce such activity and result in less dopamine release
d. Behaviour therapy (operant conditioning)

LECTURE 17a [Oct 22nd, 2012]: ADHD

1) Delay discounting:
a. ADHD individuals and impulsive / hyperactive subtype discount the future more than controls (ADD do not)
b. The less impulse one is, the earlier one will make the switch between $100 in a month or $100 now:
i. “If one is living in a dangerous world, why wait?”

2) Evolutionary synthesis:
a. Evidence for greater risk-taking in ADHD individuals:
i. Smoking, alcohol, and illicit drug use
ii. Antisocial and criminal behaviour
iii. Extramarital affairs
iv. Delay discounting
b. Genes associated with ADHD coincide with the dispersal of anatomically modern humans out of Africa [40,000 – 50,000 years ago]:
i. Increased environmental variability and unpredictability
ii. Selection for “novelty seeking” and risk-taking
iii. Immediate resource extraction
iv. ADHD girls more likely to report childhood abuse
c. Sexual selection for risk-taking is greater in men:
i. More dangerous for women to engage in risky behaviour (primary caregiver)
ii. Less need for women to take risks (reproductive variability is low)
iii. Being male is a risky reproductive strategy (reproductive variability is high)!
iv. Men are risk-takers because not every male will be a successful reproducer  mildly polygamous:
1. I.e., 4% of all elephant seal males account for 85% of the pups
v. Consistent with the male bias in ADHD and impulsive / hyperactive subtypes

3) Mismatch hypothesis:
a. Contemporary environment: sustained attention, problem solving, and planning important
b. Rough and tumble play necessary for normal brain development [prefrontal cortex]:
i. Increases dopamine utilization
ii. T.V., videogames, and internet reduce social play
iii. Increase in prevalence of ADHD?
c. “What was adaptive in the ancestral environment is no longer adaptive in modern environment”

4) Alternative hypothesis [high risk strategy]:
a. Individuals with ADHD are often successful by both social and evolutionary criteria and poses problems for others:
i. Viewed as lacking conscientiousness, discipline, and reliability
ii. Engage in antisocial behaviour
iii. Less reciprocation of helping behaviour
b. They excel in fast paced environments where action and reward shift rapidly:
i. Motivated to engage and master new environments
ii. Energetic & assertive
iii. Good athletes
iv. Entertainers, entrepreneurs, sales, etc
c. Fail in environments that require routine and attention to detail

5) Distribution of risky behaviour:
a. ADHD is associated with increased risk-oriented behaviour:
i. Hypofunctioning: does not affect population
ii. Hyperfunctioning: results novelty seeking, immediate gratification, vigilance

6) Summary:
a. Evolved psychological mechanisms:
i. Novelty-seeking & risk-taking selected for in ancestral groups leaving Africa to populate new regions
b. Proximate mechanism:
i. Psychosocial stressors interact with genes regulating neurotransmitter activity
ii. This results in decreased dopamine, norepinephrine, and serotonin levels
c. Phenotype [ADHD]:
i. Mismatch hypothesis: high levels of novelty seeking & risk taking are no longer adaptive in modern environment OR
ii. Alternative hypothesis: high levels of novelty seeking & risk taking still useful in SOME modern environments

LECTURE 17b [Oct 22nd, 2012]: Dementia

1) Dementia symptomatology:
a. Insidious and progressive loss of:
i. Memory:
1. Long-term memory; autobiographical memory
ii. Disorientation:
1. Inability to differentiate or accurately evaluate the reality of temporal, spatial, and personal situations
iii. Cognitive decline
iv. Blunted affect:
1. Decrease in emotional responsiveness (indifference)
b. Terms:
i. Anosognosia: unaware of own illness
ii. Irritable / anxious: fear response to unfamiliarity
iii. Deterioration of social competence
c. Neuropsychological deficits:
i. Aphasia: unable to use / understand language
ii. Apraxia: unable to make purposeful movement
iii. Agnosia: unable to recognize objects
iv. Disturbances to executive functioning (deployment of attention for planning, organizing, sequencing, abstracting)

2) Epidemiology:
a. Alzheimer’s disease [AD] in 2/3 of all cases and equal in both sexes:
i. Characterized by widespread degeneration of ACh sensitive neurons in CNS
ii. AD rates:
1. 65 years: 1%
2. 80+ years: 20%
3. Rate lower in non-developed countries:
a. Perhaps they are not living long enough?
b. Diagnostic criteria?
iii. Probably extreme variation of normal aging and senescence
iv. Dementia with Lewy bodies [DLB]:
1. Variant of AD with Parkinsonism, visual hallucinations, fluctuating vigilance

3) Genetic risk factors:
a. Heritability:
i. Concordance rates for MZ twins = 30% – 80%; rates for DZ twins = 10% – 40%.
ii. First-degree relative of AD patients have 3 – 4 times greater risk of AD
iii. Accounts for only 13% of early-onset AD and less than 1% of late-onset AD
iv. Most cases of AD are sporadic
b. Genes:
i. Early-onset AD (before age 65; also called familial AD): polymorphisms of amyloid precursor protein (APP) coding gene on the 21st pair of autosomes
ii. Late-onset AD: polymorphisms of apolipoprotein-E family:
1. ApoE4 increased risk of AD (heterozygous: 50%; homozygous: 90%). Related to the development of both amyloid-beta plaques and neurofibrillary tangles
2. Plaques:
a. APP + beta-secretase cleaves APP from stub
b. Stub = B-stub + AB42
c. AB42 created from y-secretase
d. AB42 floats in bloodstream, clumps to form amyloid plagues
e. Plaques lead to loss of ACh neurons (toxicity and neuronal death)
3. Neurofibrillary tangles:
a. Microtubules transport essential components
b. Tau proteins maintains microtubule
c. Abnormalities cause tau proteins to tangle, collapsing microtubules  ACh neurons die
4. ApoE2 has protective effects
iii. Nobody with the APP coding gene variant has survived past 67 years without developing AD

LECTURE 18 [Oct 23rd, 2012]: Dementia con’t

1) Environmental risk factors:
a. Age
b. Down syndrome: develops in the 40s
c. Less education and low cognitive functioning:
i. High vs. low language ability in nuns; 90% of those who died with AD had low language ability (Snowden et. al., 1996)
d. Estrogen depletion following menopause
e. Exposure to aluminum or other heavy metals [lead, mercury, cadmium]:
i. Air pollution, pesticides, smoking, and fillings
ii. Aluminum is ubiquitous in our environment
iii. Collect and concentrate in cholesterol plaques over time (direction of cause and effect?)

2) AD brain effects:
a. AD first affects the entorhinal cortex & hippocampus [long-term memories], then attacks the nucleus basilis of Meynert:
i. Entorhinal cortex relays information to and from the hippocampus
ii. Nucleus basilis of Meynert are high density cholinergic neurons involved in attention, arousal, and memory
b. Later stages lead to cortical atrophy, parietal cortex in particular
c. As this progresses, the brain shrinks due to fissures  ventricles form (to prevent brain from shaking)
d. This leads to fewer acetylcholine terminals in brain
e. Cerebellum, spinal cord, motor and sensory cortex less affected; no physical symptoms

3) Treatment:
a. No cure; death occurs 10 – 12 years after onset of symptoms due to secondary complications (e.g., pneumonia)
b. Symptom management:
i. Acetylcholine esterase inhibitors: retard the rate at which ACh is broken down (ACh agonist)
ii. Memantine: blocks NMDA receptors (glutamate antagonist)
iii. Marijuana: THC prevents build up of deposits (plaques/tangles); also effective as ACh esterase inhibitor
c. Reality orientation: reminding the individual of place, time, and social relationships
d. Cognitive retraining: improving impaired abilities through cognitive exercise
e. NMDA are glutamate receptors; using a glutamate antagonist leads to less glutamate  less toxicity

4) Music therapy:
a. Music therapy [preverbal]:
i. Receptive: listening to music: relaxation (calming effect) vs. analytical (stimulating effect)
ii. Active: producing music [used with autistic children]:
1. Effective because autistic children have low language abilities
b. Alzheimer’s patients:
i. Music used to stimulate emotional centres and aid memory retrieval [music picked for each individual]:
1. Greater responsiveness to music compared to language
2. Memory for music is superior than memory for language (e.g., humming a tune following therapy)
3. Provides cues for existing memories
4. Does not improve encoding and recall of new memories
ii. Reduces anxiety and depression in early to mid stage patients (Guetin et. al., 2009)

5) Evolutionary synthesis:
a. Senescence: simultaneous deterioration of all biological systems due to old age
i. Selection should favor strategies that sacrifice reproduction in the far future for reproduction in the present
ii. Selection for pleiotropic genes that increase reproduction early but lead to death later (e.g., synaptic pruning early in development, but neuronal death later in life)
iii. Brain in particular might be susceptible to senescence because of oxidation and build up of free radical byproducts, which attack proteins and disrupt DNA
iv. Brain areas most recently modified by natural selection might be most susceptible
b. Encephalization & longevity:
i. As we gain life experience, our brain creates massive amounts of neurons and gets rid of old neurons
ii. This leads to neuronal death (synaptic pruning early in development?)
iii. Longer encephalization  we have to live longer for our brains to fully grow
iv. Bigger brains require more energy; hence, the introduction of meat into our diet (more efficient to digest)
c. ApoE4 gene  ApoE3 gene  ApoE2 gene:
i. E3 & E2 emerged with larger brains
ii. Delay senescence and increase longevity?
iii. E4 binds to low density & very low density lipoprotein
iv. E3 & E2: higher affinity for high density lipoprotein (better for meat diet because it protects us from atherosclerosis)
v. Fitness advantages to non-ApoE4 genotypes:
1. The consumption of meat increases cholesterol (atherosclerosis)  E4 negatively binds to this unhealthy LDL
2. Homozygous E3 men have more children
3. Women with E3 or E2 gene reach menopause later
4. As a result, the E4 gene is slowly dying out:
a. Evidence: give a chimpanzee a high protein diet  chimpanzee develops atherosclerosis because they do not have the E2 / E3 genes

6) Summary:
a. “All forms of dementia are chronically progressive disorders with increasing cognitive decline associated with loss of neurons”
b. Adaptation (encephalization)
c. Traits selected:
i. Longer lifespan (delayed senescence)
ii. Meat diet
d. Genes selected:
i. E4 (senescence: Alzheimer’s disease)
ii. E3 / E2 (later senescence)

7) Other dementias:
a. Frontal-temporal dementias FTD [e.g., Pick’s disease]:
i. 10 – 15% of cases:
1. Rare, but makes up 20% of cases of early onset dementia
ii. Frontal lobe: changes in personality
iii. Temporal lobe: aphasia (language)
iv. Cognitive decline follows later
v. Affects serotonergic neural system
vi. Onset is 40 to 80 years (typically in the late 50s)
b. Frontal-subcortical dementias: affect cognition and motor systems
i. Vascular dementia:
1. Second most common form in Europe and North America; most common form in some Asian countries:
a. Prevalence of atherosclerosis leads to restricted blood supply to brain, clotting and strokes
b. Neurological symptoms: weakness in arm or slowed reflexes
c. Cognitive performance fluctuates more than AD
d. Mixed dementia: VD & AD co-occur; more common in men
e. Neurons are not degenerated, but killed
ii. Huntington’s chorea:
1. Caused by single dominant gene (5 – 10 cases / 100,000)
2. Inability to control movement: writhing (chorea) and unable to swallow
3. Cognitive and emotional deficits
4. No cure; life-expectancy is 20 years following onset of symptoms
iii. Parkinson’s disease:
1. Caused by a loss of dopamine from the substantia nigra (midbrain)
2. Affects 1% of those over 60; 4% of those over 80
3. 5 – 10% of cases are early onset (20 – 50yrs)
4. Muscle tremors & rigidity
5. Akinesia: inability to initiate movement
6. Life expectancy is 5 – 10 years. Life expectancy is slightly lower than pop average with treatment (L-dopa or other dopamine agonists)
iv. Normal pressure hydrocephalus:
1. Impairment in the circulation of cerebral spinal fluid (CSF) that leads to gross enlargement of the ventricles
2. Caused by brain insults and inflammation (e.g., head injury, stroke)?
3. Applies pressure to areas affecting legs, balance, bladder, and memory  slow, wide gait
4. Repairable with surgery in some cases

LECTURE 19 [Oct 26th, 2012]: Substance abuse & dependence

1) Psychotropic substances:
a. Stimulants [increase CNS activity]:
i. Caffeine
ii. Nicotine (ACh agonist)
iii. Cocaine & amphetamines (catecholamine agonists)
b. Depressants [decrease CNS activity]:
i. Alcohol & anti-anxiety benzodiazepines (GABA agonists  increases GABA)
c. Opiates [chemically identical to endorphins; relieve pain]:
i. Opium, morphine, heroin, Demerol, codeine
d. Hallucinogens [alter perception]:
i. LSD & psilocybin (serotonin); mescaline (norepinephrine)

2) Symptomatology:
a. Substance abuse: maladaptive pattern of behaviour
i. Withdrawal occurs when substance is discontinued:
1. Physiological disturbances:
a. Increased blood pressure
b. Increased heart rate
c. Sweating
2. Psychological disturbances:
a. Confusion
b. Hallucinations
c. Irritability
d. Anxiety
e. Anger
3. Psychological dependence:
a. Repeated substance use to achieve satisfaction or to avoid discomfort; physiological dependence is not necessary
ii. Substance dependence: physiological addiction
iii. Tolerance: more of the substance required to achieve the same effect
iv. Results in:
1. Failure to fulfill major role obligations at work, school, or home (e.g., missing class to recover)
2. Physically hazardous behaviour (e.g., impaired driving)
3. Substance related legal problems
4. Continued use despite substance related problems
5. Substance is used in large amounts
6. Unsuccessful efforts to reduce use
7. Activities are reduced in order to use the substance
8. Continued use despite physical or psychological problem

3) Alcohol withdrawal:
a. Cessation of heavy and prolonged alcohol use:
i. Autonomic hyperactivity (sweating; elevated heart rate)
ii. Hand tremors
iii. Insomnia
iv. Nausea or vomiting
v. Psychomotor agitation:
1. Quantitative disturbances:
a. Motor movements performed excessively are diminished
2. Qualitative disturbances:
a. Motor movements lack smoothness and harmony
vi. Anxiety (fear or apprehension)
vii. Seizures
b. Perceptual disturbances:
i. Intact reality: transient, visual, tactile (pertains to feel), and auditory hallucinations occur, but individual knows they are not real
ii. Substance-induced psychotic disorder: hallucinations without intact reality
c. Seizures:
i. Characterized by abnormal electrical activity throughout the brain and violent muscle contractions, followed by loss of consciousness

4) Epidemiology:
a. Dependence on legal substances: alcohol, nicotine, and caffeine:
i. Europe & North America: 5 – 10% of adult men and 3 – 5% of adult women have alcohol dependence
ii. Prevalence of those at risk for alcohol dependence much higher
iii. Most people have some dependence on one or more substances
b. Dependence on illegal substances: cocaine, heroin, designer drugs (crystal methamphetamine & MDMA)
c. Dependence takes months or years to develop
d. Onset is insidious (slow and progressive)
e. Withdrawal begins in 20 – 40 years
f. High relapse rate

LECTURE 20 [Oct 29th, 2012]: Substance abuse & dependence con’t

1) Environmental risk factors:
a. Impoverished conditions
b. Parental who have substance abuse (either with alcohol or drugs)
c. Lack of a stable attachment figure
d. Substance availability

2) Genetic risk factors:
a. Twin concordance rates:
i. 20 – 80% in male MZ twins; 10 – 60% in male DZ twins
ii. 10 – 50% in female MZ twins; 5 – 40% in female DZ twins
b. Personality traits:
i. Beginning before 25 years:
1. “Novelty seeking”: greater genetic risk; adverse childhood experiences less involved
ii. Beginning after 25 years:
1. “Harm avoidance” and “reward dependence”: lower genetic risk; adverse childhood more involved
c. Genes:
i. Variants of MAO-A & COMT enzyme coding genes:
1. MAO-A enzymes track down and disable rogue neurotransmitters (stray molecules)
2. COMT enzymes break down catecholamines
3. 2 types:
a. Monoamines:
i. Dopamine
ii. Epinephrine
iii. Norepinephrine
iv. Serotonin
b. Catecholamines:
i. Dopamine
ii. Epinephrine
iii. Norepinephrine
ii. Variants of dopamine D4 & two GABA receptor genes
iii. Variants of ADH & ALDH enzyme coding genes:
1. These enzymes break down alcohol

3) Pathophysiological mechanisms for alcohol:
a. Neurotransmitter activity:
i. Stimulates GABA receptors
ii. Stimulates dopamine “reward” pathway, which connects the midbrain with the prefrontal cortex
b. Associative learning (classical conditioning)
c. Broken down by enzymes in the liver:
i. Ethanol + ADH  Acetaldehyde
ii. Acetaldehyde + ALDH  acetate
iii. Acetate is further broken down into carbon dioxide and water
d. Polymorphisms of ADH and ALDH can lead to excess acetaldehyde, which is toxic and leads to nausea, vomiting, and less alcohol dependence
e. Dopamine reward system:
i. Alcohol is a depressant because it increases GABA  increases the dopamine reward pathway

4) Effects of drugs on dopamine release:
a. Amphetamines: 1100% basal release
b. Cocaine: 350% basal release
c. Nicotine: 250% basal release
d. Morphine: 200% basal release (very smooth peak)

5) Homeostasis:
a. Organisms strive to maintain homeostasis:
i. Physiological responses
ii. Behavioural responses
b. Nervous system strives to maintain homeostasis:
i. Decreases activity following introduction of a stimulant
ii. Increases activity following introduction of a depressant

6) Classical conditioning:
a. Acquisition of physiological response resulting from an association between a neutral environmental stimulus and an automatic reflex:
i. Neutral stimulus + neutral stimulus  no response
ii. Neutral stimulus + unconditioned stimulus  unconditioned response (unconditioned reflex)
iii. Neutral stimulus + unconditioned stimulus  unconditioned response (learning)
iv. Neutral stimulus + conditioned stimulus  conditioned response (conditioned reflex)
b. Pavlov discovered that a bell could elicit salivation if it was associated with food:
i. Bell + bell  blank stare
ii. Bell + food  salivation (unconditioned reflex)
iii. Bell + food  salivation
iv. Bell  salivation (conditioned reflex)
c. Physiological responses to psychotropic substances are also subject to classical conditioning:
i. Person + person  neutral response
ii. Person + depressant  increase in CNS activity (unconditioned reflex)
iii. Person + depressant  increase in CNS activity
iv. Person + person  Increase in CNS activity (conditioned reflex)

7) Treatment:
a. Prevention: secure attachment reduces likelihood of risk taking behaviour
b. Aversion therapy:
i. Drinking + disulfiram (induces vomiting)  vomiting  less desire to drink
c. Stop using the drug
d. Anti-anxiety medication [benzodiazepines] to relieve withdrawal symptoms:
i. Replacing one addiction with another
e. Change friends /job / residence
f. Organizations and counseling to prevent relapse

LECTURE 21 [Oct 31st 2012]: Substance abuse & dependence con’t

1) Evolutionary synthesis:
a. Psychotropic substances are adaptive chemical products of plants for self-defense and reproduction:
i. Caffeine is an insecticide
ii. Sugar derivatives attract frugivorous animals and disperse seeds
iii. Every inhabited region, and used since stone age (opium, coca & tobacco plants, coffee beans, tea leaves, peyote & other hallucinogens)
b. Most primates are frugivorous [24 million years]:
i. Preference for ripest fruits [sugar and ethanol: the fermentation of sugar]:
1. Note the mirula fruit video
2. Humans enjoy alcohol because we used to be fruit eaters
ii. Typically 0.6%, but as high as 5.0%
iii. Small amounts of ethanol were part of early hominid diets
iv. ADH & ALDH are phylogenetically old enzymes
v. Frugivorous byproduct hypothesis
c. Substance abuse is a disease of civilization:
i. Artificial fermentation (beer & wines)
ii. Distillation (hard liquor)
iii. Manufacturing (mass production)
iv. Artificial selection of tobacco leaves that are less harsh
v. Extracts of active ingredients (e.g., cocaine, morphine)
vi. Chemical processes to increase potency (e.g., heroin, crack)
vii. Synthetic drugs (e.g., LSD, MDMA, amphetamines)
viii. Hypodermic needles
ix. Greater access in the modern environment
d. Potency of modern drugs overwhelms our body’s ability to detoxify (effects are more intense & more prolonged)
e. Why do we like the effects of drugs and why is it so hard to stop:
i. Hijacking of our ‘reward’ pathway:
1. Our “motivational system”
2. Descending pathway from the PFC (top-down control) provides contextual information (person, place, or context) for consuming a drug
3. Exhaustion of resources terminated the activity in the ancestral environment (no ‘stop’ button)
ii. Opiates simulate feelings associated with social affiliation:
1. Reduce separation distress in social animals
2. Withdrawal symptoms similar to symptoms of separation anxiety (negative emotions, irritability, despair)
3. Those with insecure attachment at greater risk?
f. Why are some individuals affected more than others:
i. Genetic risk factors:
1. Polymorphisms associated with abuse and dependence are genetic quirks
2. Dopamine receptor polymorphisms associated with addiction also associated with novelty seeking and risk taking
3. Never expressed maladaptive behaviour in ancestral environment
ii. Environmental risk factors:
1. Novelty seeking and risk taking are adaptive responses to uncertain or dangerous environments:
a. More common in impoverished conditions
b. More common among males:
i. Males are either great reproducers or total failures; hence, riskier life strategies
c. More common during prime reproductive years
d. History of competitive failures
g. The endogenous opioid system:
i. Involved in social affiliation and attachment
ii. Opioid addicts seek to stimulate this system because they lack secure attachment:
1. Insecurely attached children may perceive the world as perilous, and may therefore adopt opportunistic behavioral strategies
iii. Opioid withdrawal syndromes are characterized by highly aroused negative emotional states, such as irritability, despair, etc
iv. Opiates have the potential of substituting emotional states normally associated with social bonds / attachment  people addicted to opiates may not experience the need to integrate into conventional social groups
h. Withdrawal symptoms of a drug are opposite of what the drug does
i. Certain dopamine receptors are responsible for novelty seeking  increased abuse / dependence of drugs

2) Summary:
a. Psychotropic substances:
i. Chemical properties found in plants
ii. Chemicals that occur naturally in the brain
b. Diseases of civilization:
i. Psychotropic substances activate the brain’s reward pathway
ii. Psychotropic substances become more prevalent and more potent in the modern environment
c. Genetic quirks:
i. Polymorphisms involved in risk taking and novelty seeking at greater risk for dependence and addiction:
1. Uncertain or dangerous environments motivate use of substances

- - - - - [MIDTERM #2] - - - - -
November 5th, 2012

LECTURE 22 [November 2nd 2012]: The schizophrenias

1) Introduction to schizophrenia:
a. Schizophrenias are heterogeneous collection of psychotic disorders (mind split from reality)
b. Not a multiple personality disorder (DID)
c. Cognitive deficits:
i. Thought
ii. Perception
iii. Behaviour
iv. Emotion
d. Severe mental disorder:
i. Dramatic reduction in fitness beginning during prime reproductive years

2) Negative symptoms:
a. Behavioural deficits: 
b. Avolition: apathetic towards work, social, personal activities (e.g., grooming); often inactive
c. Alogia: poverty of speech or content
d. Anhedonia: inability to experience pleasure
e. Flat affect:
i. Flat affect refers to expression only, not experience
ii. Kring & Neale [1996]:
1. Patients showed little facial expression while watching an emotional film, but reported similar feelings as non-patients and heightened physiological responses
f. Inappropriate affect
g. Asociality (social withdrawal)
h. Impoverished motor activity

3) Positive symptoms:
a. Behavioural excesses or peculiarities: 
i. Delusions: persistent and unrealistic false beliefs
ii. Hallucinations: perceptions that occur in the absence of a physical stimulus, or that are distorted
iii. Disorganized or hyperactive motor behaviour
iv. Disorganized or chaotic thought
b. Most patients exhibit both; differ in degree only:
i. Positive > negative: better adjustment before onset & better response to treatment

4) Subtypes defined by negative symptoms [catatonic type, uncommon]:
a. Mutism: absence or minimal speech
b. Stupor: slowed or lack of voluntary movement
c. Negativism: no response to instructions or does the opposite
d. Catalepsy: rigidity of limbs and bizarre posturing; “waxy flexibility” when limbs moved
e. Stereotyped behaviour: persistent, repetitive purposeless movements
f. Mannerisms: conspicuous, exaggerated and distorted movement
g. Echolalia (imitates speech) & echopraxia (imitates movement)

5) Subtypes defined by positive symptoms:
a. Paranoid type [common]:
i. Delusions of persecution & grandeur:
1. Theft of thoughts or broadcasting of thoughts
2. Thought control
3. Behavioural control
ii. Auditory hallucinations:
1. Own thoughts spoken by another voice
2. Voices arguing
iii. Become suspicious of social network, institutions, unknown persons / entities
b. Disorganized Type:
i. Severe deterioration of speech and behaviour:
1. Incoherent and fragmented speech (repeated reference to a theme)
2. Derailment (loose associations)  difficulty staying on topic
ii. Flat or inappropriate affect & social withdrawal

6) Other subtypes:
a. Undifferentiated type [most common]:
i. Idiosyncratic mixture of symptoms (does not fit into positive / negative subtypes)
b. Residual type:
i. Psychotic symptoms have subsided but persist in attenuated form
c. Schizophreniform disorder:
i. Schizophrenic episode lasting longer than one month but less than 6 months
d. Good prognosis:
i. Rapid onset vs. insidious onset
ii. Confusion at height of episode
iii. High social & occupational functioning prior to onset
iv. Absence of flat affect (negative symptoms)

7) Other schizophrenias:
a. Schizoaffective disorder:
i. Schizophrenic episode combined with major depression, mania, or both; delusions or hallucinations occur in the absence of mood symptoms (2 weeks)
ii. Continuum with mood disorder and psychotic disorders at anchors
b. Bipolar disorder  schizoaffective disorder  schizophrenia

8) Delusional disorder:
a. Non-bizarre delusions (e.g., being followed)
b. Hallucinations consistent with the delusion, but no other psychotic symptoms; high level of functioning
c. Specific types:
d. Erotomanic type: someone important in love with the individual
e. Grandiose type: inflated worth
f. Jealous type: unfaithful spouse
g. Persecutory type: malevolent intentions of others
h. Somatic type: physical defect or disease
i. Mixed type
j. Unspecified type
k. Also overlaps with OCD

9) Epidemiology:
a. Lifetime prevalence: < 1% worldwide
b. Onset is typically in late adolescence or young adulthood:
i. Some cases in childhood
ii. Rare after age 40
c. Male to female ratio 1.2 : 1.0
d. Attenuated psychotic symptoms and social withdrawal precede first episode by several years

10) Genetic risk factors:
a. Concordance rates:
i. MZ twins: 48%
ii. DZ twins: 17%
b. If both parents have Schizophrenia:
i. 46% chance for offspring
c. Polygenetic disorder:
i. Genes involved in regulation of dopamine and serotonin activity
ii. Polymorphisms of neurotrophins (proteins) involved in synapse creation & pruning, and neuron development & survival
iii. Cannabinoid receptor coding gene

11) Environmental risk factors:
a. Exposure to influenza and other viruses during second trimester
b. Birth complications:
i. Baby’s head might be squished or damaged during childbirth
c. Prenatal malnutrition
d. Urban environments
e. Immigration:
i. Immigrants have higher schizophrenia rates
f. Cannabis use
g. Physical & emotional abuse during childhood
h. Examples:
i. Influenza infections during 1957 epidemic in Finland
ii. Malnutrition during 1944 – 1945 Nazi blockade of Netherlands

12) Brain abnormalities:
a. Structural abnormalities:
i. Enlarged ventricles
ii. Reduced grey matter (prefrontal & temporal lobes)
iii. Deficits in executive functioning & social cognition
b. Neurotransmitter abnormalities:
i. Increased dopamine production in the midbrain (positive symptoms)
ii. Decreased dopamine activity in the prefrontal lobe (negative symptoms)
iii. Other neurotransmitters involved

13) Course & outcome:
a. Single psychotic episode with remission and favourable outcome: 20 – 30%
b. Multiple episodes with (partial) remission in between: 30%
c. Chronic deteriorating course with increasing negative symptoms: 33%.  Requires constant care
d. Relapse rate:
i. Using medication: 20 – 30%
ii. Stop using medication: 70 – 80% within 3 – 7 months

LECTURE 23 [November 7th 2012]: The schizophrenias con’t

1) Treatment:
a. Institutionalization and behaviour management prior to 1950s:
i. Prisons & mental institutions
ii. Psychosurgery & ECT
b. Antipsychotic drugs [1950s]:
i. Prevention of harmful behaviour
ii. Reduction in positive symptoms
iii. Side effects:
1. Tardive dyskinesia
2. Parkinsonism:
a. Motor tremors
b. Motor stiffness
c. Slower motor movement
3. Dystonia:
a. Neurological condition involving twisting and abnormal postures
4. Akathisia:
a. Motor restlessness, unable to sit still
c. Second generation antipsychotics:
i. Reduction of negative symptoms
ii. Higher response rate
iii. Fewer side-effects
iv. Lower suicide rate

2) Neurodevelopmental hypothesis:
a. Disruptions to normal brain maturation during second trimester or at time of birth increase the risk for schizophrenia later in life:
i. Prenatal viral infection, prenatal malnutrition, obstetrical complications, other brain results 
ii. Disruption of normal maturational processes before or at birth
iii. Subtle neurological damage due to prefrontal cortex damage (abnormal neurogenesis, migration, apoptosis, synaptogenesis, and pruning)  
iv. Minor physical anomalies (head, face, hands, and feet) OR
v. Increased vulnerability to schizophrenia

3) “Two-hit” hypothesis:
a. Early neuronal disruption is followed by further disruptions to brain maturation and reorganization during adolescence:
i. Positive social stressors (romantic relationship)
ii. Negative social stressors (peer pressure)
iii. Expressed emotion in the home (positive or negative):
1. Degree to which relatives express negative emotions towards patient: overly critical; overly protective.
iv. Cannabis use
b. Critical developmental stage in which development and reorganization slowdown:
i. Insufficient repair mechanisms & reduced plasticity
c. Second hit can lead to prodromal schizophrenia (e.g., delayed physical and intellectual development; social withdrawal) and predict first psychotic episode in early adulthood
d. Prodromal symptoms are not schizophrenic symptoms; also they do not indicate that schizophrenia is inevitable

4) Evolutionary synthesis:
a. Paradox: genes related to the schizophrenias continue to persist despite devastating effect on fitness
i. Onset occurs during peak reproductive years
ii. Reduction in reproductive success 30% – 70% 
b. Schizophrenias are a heterogeneous collection of disorders; single unifying explanation is unlikely
c. A variety of evolutionary hypotheses have been developed; many are unsatisfactory

LECTURE 24 [November 9th 2012]: The schizophrenias con’t

1) Symptoms as extreme expressions of adaptive traits:
a. Disrupted thought and paranoia reflect hyper-functioning “Theory of Mind”
b. Tendency to over-infer mental states & inaccurate attributions of mental states:
i. Interpret social cues as threat (e.g., paranoia)
ii. Hyper-vigilant gaze monitoring
iii. Over-attribution of malicious intentions by others (delusions of persecution)
iv. Impaired ability to distinguish between self and other:
1. Thought insertions & behavioural control
2. Mistakes internal voice as belonging to someone else (auditory hallucinations)
c. Hyper-functioning of concerns for reproduction & survival expressed in delusions:
i. Delusions of persecution reflect ancestral threats:
1. Men more likely feel persecuted by groups of unknown males
2. Women more likely feel persecuted by individuals from personal environment
ii. Delusions related to mating effort:
1. Men more likely to have delusional jealousy: reflects concern over partner infidelity and abandonment
2. Women more likely to have delusional erotomania:
a. Reflects concern over partner investment and status; love objects are usually socially high-standing men; effort is expended to convince love object of their own mate value.
3. Erotomania is NOT stalking:
b. Stalkers are typically male, more likely to use aggression, and don’t believe the victim is in love with them
iii. Delusional content is consistent across cultures
d. Hyper-functioning fear response in catatonia
e. Catatonic stupor resembles primitive fear reaction:
i. Immobility, heightened alertness, reduced vocalization, unfocused gaze, analgesia:
1. Analgesia  freezing, stopping, becoming alert and vigilant
ii. Ferocious struggle to escape:
2. Flight  rapid retreat from threat
iii. Extreme hyperactivity before and after catatonic immobility; poorly coordinated assaultive behaviour:
3. Fight  attacking source of threat
iv. Waxy-flexibility, imitation, obedience:
4. Submission  yielding to member of own-species to prevent / discontinue attack
v. Report feelings of overwhelming anxiety (fear)
vi. Benzodiazepines treat catatonia; dopamine worsens catatonia
f. Catatonia often observed in depression: submission and appeasement strategies
g. Final two primitive defenses include:
i. Fright (playing dead)  predators might lose interest
ii. Faint  signals non-threat to attacker

2) Distribution of risky behaviour:
a. Hypofunctioning
b. Hyperfunctioning:
i. Theory of mind
ii. Concerns about survival and reproduction
iii. Fear response

3) Group splitting hypothesis:
a. Group selection argument:
i. When groups reach critical size of 40 – 60 individuals, group splits into two
b. Schizotypal personality is a born leader:
i. Delusions of grandeur; paranoia of outsiders
ii. Charismatic leaders from history: rapidly shifting emotions, bizarre speech patterns, divine preoccupation:
5. Many charismatic leaders from history readily qualify for schizotypal personality disorder (Hitler, Joan of Arc, Charles Manson)
iii. Social conditions: large groups outgrowing their resources leads to deprivation, mutual suspicion, hostility, & lack of cohesion
iv. New group coalesces around schizotypal leader and believes themselves “chosen”; initiate hostility towards other groups
v. Leaders typically receive more / better mating opportunities
vi. Genes associated with schizophrenia appeared before migration from Africa (similar rates worldwide)
c. Group selection: In order for a new group to form, they must replace an existing group since human habitats were traditional at carrying capacity.  Intergroup hostility is a fact of life in hunter-gatherer societies
i. Group selection arguments are problematic because selection is stronger at the individual level

LECTURE 25 [November 12th 2012]: The schizophrenias con’t

1) Balanced polymorphism:
a. Genes have multiple effects and are expressed differently depending on what other genes are present / absent
b. Loss of fitness in schizophrenic individual is offset by fitness advantages in relatives:
i. Superior social skill in relatives  no evidence
ii. Resistance to infectious disease in relatives (typical of balanced polymorphisms); confirmed nce
iii. Reduced risk of cancer in relatives? 
iv. Creativity or enhanced theory of mind in relatives?
v. Superior academic success
vi. Link between creativity / intelligence and schizophrenia:
1. John Nash
2. Sir Isaac Newton
3. Einstein’s son
4. Bertrand Russell
c. Schizophrenia is not a homogeneous disease entity like sickle cell anemia:
i. Suggests that genes leading to schizophrenia are adaptive in others

2) Psychotic disorders are trade-offs of language acquisition:
a. Language is lateralized such that speech comprehension and production are located in the left hemisphere whereas phonetic aspects of speech are located in right hemisphere [in right-handed individuals]:
i. Explains handedness in humans absent in other primates
b. Schizophrenia reflects a failure to establish functional dominance in the right and left hemispheres:
i. Schizophrenics exhibit reduced brain lateralization
ii. Ambidextrous children more likely to have language disorders and to develop psychotic disorders
iii. Men depend on greater lateralization: symptom severity is worse and onset is earlier
iv. Could explain auditory hallucinations and disorganized thought
c. Left-handed individuals are less lateralized and also have increased risk of schizophrenia

3) Maternal imprinting hypothesis:
a. Over-expression of maternal genes lead to underdevelopment and “femaleness” of the brain
b. Still does not explain the full spectrum of schizophrenia

LECTURE 26a [November 14th 2012]: The schizophrenias con’t

1) Developmental disruption hypothesis:
a. Sexual Selection Fitness Indicator [SSFI]  traits that signify high fitness [good genes or good condition]:
i. E.g., peacock’s tail; bilateral symmetry
ii. Attractive because development is easily disrupted by mutations or by environmental hazards (honest signals)
iii. Every SSFI must include low-fitness unattractive extremes
iv. Schizophrenia represents the low-fitness unattractive extreme of an unspecified mental SSFI:
1. Theory of mind to enhance courtship behaviour?
2. Theory of mind to enhance intrasexual competition? 
3. Language?

2) Fluctuating asymmetry:
a. Bilateral symmetry: division along median axis produces two mirror halves
i. Developmental stability
ii. Fluctuating asymmetry (FA) = perturbed development
iii. Honest cue to health or condition?
iv. Symmetrical individuals are healthier?
b. Preference for symmetrical features:
i. Rated as more attractive (body, face, smell)
1. Stronger for males
c. More sexual partners; earlier experiences; more affairs

3) Developmental disruption hypothesis:
a. Schizophrenia is a polygenic disorder that reflects evolutionary transient, lineage specific mutations that reduce general fitness:
i. Schizophrenia reflects disruptions to normal neural development
ii. Schizophrenics have greater number of physical abnormalities such as wide set eyes; Schizophrenics have greater FA (e.g., fingerprint patterns [Mellor, 1992])
iii. Explains heterogeneous manifestations of disorder
iv. Onset coincides with mating and courtship
v. Schizophrenics exhibit lower rates of marriage and reproduction
vi. Onset is sooner in males (sexual competition)
vii. Onset sooner closer to equator (more pathogens & polygyny)

4) Byproduct hypothesis:
a. Evidence of positive selection in the population for multiple genes associated with schizophrenia:
i. Bigger more complexly connected brains require more energy to conduct higher cognitive processing (e.g., language)
ii. 6 recently selected genes associated with Schizophrenias involved in brain energy metabolism (Khaitovich et. al., 2008)
iii. Disruption of energy metabolism in brain leads to psychotic symptoms; schizophrenics experience decreased blood flow to prefrontal cortex during cognitive tasks
iv. Suggests schizophrenia is by-product of rapid encephalization
v. Doesn’t explain why gene polymorphisms that disrupt energy metabolism persist in the population

LECTURE 26b [November 14th 2012]: Affective disorders

1) Introduction to affective disorders:
a. Affective disorders: heterogeneous group of disorders characterized by abnormal mood, drive, and cognition
i. Overlap with anxiety disorders
ii. Overlap with psychotic symptoms:
1. Hallucinations
2. Delusions (mood congruent or mood incongruent)
3. Catatonia:
a. State of neurogenic motor immobility
b. Unipolar affective disorders: depressed mood, either chronic or with remission
c. Bipolar affective disorders: episodes of depression & mania alternate; majority of patients experience more depressive episodes than manic episodes

2) Major depressive episode:
a. Symptomatology:
i. Depressed mood
ii. Indecisive & unable to concentrate
iii. Unable to experience pleasure
iv. Feelings of worthlessness or inappropriate guilt
v. Weight loss or weight gain
vi. Insomnia or hypersomnia
vii. Chronic fatigue
viii. Psychomotor retardation or agitation
ix. Suicidal ideation steps:
1. Thinking about death (not fear of dying)
2. Suicidal thoughts with no plan
3. Suicidal thoughts with specific plan
4. Suicidal attempt
b. Impairment to social and occupational functioning
c. Not due to substance use or bereavement
d. Somatic symptoms and disturbances to circadian rhythms

3) Manic episode:
a. Symptomatology:
i. Elevated & irritable mood
ii. Inflated self-esteem
iii. Decreased need for sleep
iv. Talkative
v. Flight of ideas
vi. Distractible
vii. Intense goal-directed behaviour
viii. Hedonistic behaviour: foolhardy spending & investments; sex & drug use
1. Spending life savings all in one go
b. Impaired social or occupational functioning & not due to substance use:
i. Cocaine enhances manic episodes, but does not cause them

4) Other affective conditions:
a. Mixed episode: features of both depression & mania are present simultaneously
i. Mood: low OR elevate.
ii. Drive: low OR elevated
iii. Thought: reduced OR accelerated
b. Dysthymic disorder: symptoms too mild to meet diagnosis for depression
c. Cyclothymic disorder: symptoms too mild to meet diagnosis for bipolar disorder

5) Population distribution of mood:
a. Depression  minor depression  average  hypomanic  mania
b. Hypofunctioning  Hyperfunctioning

6) Epidemiology:
a. Depression:
i. Lifetime prevalence: 8% in Canada
ii. One-year prevalence: 5%
iii. Dysthymic disorder: 3% – 5%
iv. Many undiagnosed cases
v. Female to male ratio = 2 : 1
vi. Onset: as early as 15 – 19 years
b. Bipolar disorder:
i. Lifetime prevalence 0.5% – 1.5%
ii. Female to male ratio = 1 : 1
iii. Onset: as early as 10 – 14 years

7) Hospitalizations for major depressive disorder (Canada 1999 / 2000):
a. Women around 40 – 44 years of age were shown to have the highest levels of hospitalization
b. This pattern repeats itself around 80 – 84 years of age

8) Hospitalizations for bipolar disorder (Canada 1999 / 2000):
a. Women around 40 – 44 years of age were shown to have the highest levels of hospitalization
b. The levels then slowly die down as age increases

9) Environmental risks for depression:
a. Loss of important biological relationships [death or separation]:
i. Loss of primary caregiver before puberty
ii. Not bereavement
b. Women:
i. Post-partum depression
ii. Higher in married women:
1. Cannot exit from marriages
c. Men:
i. Higher in separated, divorced, widowed men
ii. Higher in unemployed & retired men
iii. Environmental influences become less important following third episode

LECTURE 27 [November 16th 2012]: Affective disorders con’t

1) Pathophysiological mechanisms:
a. Dysregulation of neurotransmitter systems:
i. Serotonin activity reduced in hippocampus and amygdala
ii. Norepinephrine activity reduced overall; activity increased in hypothalamus and some frontal / temporal cortical centres
iii. Dopamine activity reduced in depression; increased during mania
b. Early trauma / chronic stress can over-activate HPA axis stress response; increased corticosteroid activity:
i. Glucocosteroids are a subcategory of corticosteroids and includes cortisol:
1. Stress (cortisol) causes brain cells to die (reduction)
c. Chronic stress can lead to reduction in brain volume:
i. Hippocampus
ii. Grey matter in prefrontal cortex PFC, orbitofrontal cortex OFC (decision-making), and anterior cingulate cortex ACC (autonomic functions like emotion and cognitive functions like reward anticipation)
iii. ACC surrounds the corpus callosum. Reward anticipation = classical conditioning
d. Bipolar disorder: enlarged ventricles & reduced PFC

2) Comorbidity & outcome:
a. Differential diagnosis:
i. Depression: organic causes such as frontotemporal dementia
ii. Depression & mania: acute (clear end / beginning) schizophrenia
b. Comorbidity:
i. Definition  ability to have more than one disorder (depression & anxiety)
ii. Anxiety disorders, substance abuse / dependence, eating disorders, & personality disorders
c. Course & outcome:
i. Relapse rate  expressive episode: 25% within 6 months; 75% within 5 years
ii. Recurrent depression and bipolar disorder tend to have increasing chronicity: incomplete remission & increasing duration of episodes
iii. Major depression: 15% commit suicide

3) Treatment:
a. Psychopharmacology:
i. Depression: selective serotonin reuptake inhibitors (SSRI); norepinephrine & dopamine reuptake inhibitors
ii. Acute mania: antipsychotics
iii. Mood stabilizers [prevents relapse]:
1. Lithium, although it performs better for mania than for depression
iv. Clean drugs / dirty drugs: 
1. Clean targets 1 neurotransmitter, dirty targets more than 1 neurotransmitter
2. MAO inhibitors (dirty drug) allows neurotransmitters to travel elsewhere
3. Tricyclic  MAO inhibitors and SSRIs work together so serotonin levels are increased
b. Cognitive behavioural therapy:
i. Reevaluate dysfunctional schemas: negative views of self, world, and future.
ii. Reappraise overly pessimistic explanations:
1. Lack self-serving bias: attribute negative outcomes to self; accurately estimate their own abilities
iii. Reduce rumination: tend to dwell on negative outcomes

4) Evolutionary synthesis:
a. Affective disorders have high prevalence  prevalence is increasing, doubling every ten years in developed nations
b. Behaviour reduces fitness:
i. Depressive episode: less achievement, loss of social network
ii. Manic episode: loss of resources, alienation of others
iii. Genetic predisposition towards affective disorders
c. Evolutionary synthesis:
i. Status hierarchies in social species
ii. Functions of self-esteem & mood
iii. Rank hypothesis of affective disorders

5) Social status hierarchies:
a. Some individuals gain greater access to key resources through intra-sexual competition [social species]:
i. Hierarchies in crickets [Alexander, 1961]:
1. Male crickets become more aggressive after winning a fight; less aggressive after loosing a fight
2. After loosing to a superior “model” cricket, males more likely to loose subsequent fights with other crickets
3. Winning crickets seek sex with female crickets
ii. Hierarchies in humans [Fisek & Ofshe, 1970]:
1. Three person groups of male strangers
2. Hierarchy emerged in 50% of groups within 1 minute
3. Emerged in remaining 50% within 5 minutes
4. Transitive; if A > B, then B > C
iii. Dominance: status acquired through force or threat of force
iv. Prestige: status acquired through voluntary deference
v. Hierarchies are transitive; stable but not static
b. Males and females have separate hierarchies

6) Status and reproduction:
a. Chimpanzees:
i. Submissive male chimps:
1. Low body position, bowing, pant-grunt greeting
2. Fewer copulations; usually during non-estrus periods
ii. Dominant male chimps:
1. Full height, hair standing on end, strutting, jumping
2. Showing teeth is a threat
3. 50% + of copulations; usually during estrus period
b. Humans: high status men have more reproductive opportunities & produce more offspring
i. Polygynous mating systems [Harems]:
1. Definition  monopolization of the fertile years of different women
ii. Serial monogamy, mistresses or affairs
iii. Mongol ruler Genghis Khan: 16 million descendants

LECTURE 28 [November 19th 2012]: Affective disorders con’t

1) Accepting subordination:
a. Higher position = more resources and more mating
b. Accepting subordination benefits low status person by avoiding costs associated with conflicts they are likely to loose:
i. Expending energy & time; risk of injury or death
ii. “Pecking order” in hens:
1. Hens squabble frequently until pecking order is established, then hostility decreases significantly
iii. Avoids ostracism and maintains cooperation in human groups
iv. Opportunities might be better in future
c. Selection should favour abilities to assess self and others in terms of position in hierarchies:
i. Men and women can assess position within same-sex group based on non-verbal information (Kalma, 1991)
ii. Assessment of rank before speaking (e.g., eye contact) was followed by participation in discussion
d. Hierarchies are emergent products of groups, not an individual characteristic

2) Status-tracking mechanism:
a. Self-esteem: attitude towards yourself
i. Higher self esteem  less drugs, positive attitude towards self
ii. Lower self esteem  riskier sex, negative attitude towards self
iii. Programs designed to increase self-esteem in individualistic societies.  Less emphasis in collectivistic societies
b. Sociometer theory:
i. Self-esteem tracks one’s status within the hierarchy, and motivates behaviour accordingly:
1. Repeat or increase successful behaviours; abandon or decrease unsuccessful behaviours
2. Important to know one’s place: treat superiors, equals, & subordinates differently; evaluate one’s desirability as an ally or mate (assortative mating)
ii. Is artificially raising self-esteem a good idea?

3) Variations in mood:
a. Capacity for high & low mood is a mechanism for adjusting allocation of resources as a function of current opportunities:
i. Opportunities are good [e.g., high status]:
1. High self-esteem
2. High mood, which increases effort
ii. Opportunities are bad [e.g., low status]:
1. Low self-esteem
2. Low mood, which decreases effort
b. Low mood elicited by cues indicating loss, usually of reproductive resources (e.g., romantic relationship, job, reputation, investment, health etc.); losses indicate maladaptive behaviour; STOP!
c. Realistic assessment required: loss of self-serving attribution bias
d. Self-esteem is cognitive component; mood is emotional component
e. Depressed individuals are more thoughtful when making decisions, but also more indecisive

4) Unobtainable goals:
a. Learned helplessness: passive behaviour following unavoidable aversive events
i. Seligman & Maier [1967]: dogs
1. Control: no shock
2. Escape: lever ends shock
3. No escape: tandem with escape group
ii. 2/3 of dogs in group 3 failed to jump over partition
b. Low mood helps to disengage from unobtainable goals (e.g. bereavement); depression often resolved after giving up a long-sought goal
i. Experiencing loss of primary caregiver, insecure attachment, physical or emotional abuse early in life at greater risk of depression
ii. Giving up  conserving energy / efforts for the future
c. Resources subsequently reallocated to new goals

5) Rank hypothesis:
a. Depression represents an extreme appeasement strategy:
i. Nonverbal cues of submission used to discourage attack:
1. Avoiding eye contact, making oneself look small, motor retardation, reduced vocalization, waxy flexibility, imitation, & obedience
b. Catatonia reflects aspects of ancient defense mechanisms
c. Juvenile traits tend to signal non-threat and reduce aggression; could explain regressive behaviour (e.g., crying)
d. Somatic complaints to communicate helplessness & non-threat
e. Behaviour changes with context: might show signs of aggression towards lower rank individuals (displacement)
f. Self-derogation & negative self-appraisals help to reinforce subordination through decreasing self-esteem
g. Depression helps to hide abilities that might potentially be threatening to superiors

6) Serotonin & rank:
a. Serotonin activity varies with social rank in vervet monkeys (Raleigh & McGuire, 1991):
i. Serotonin level of alpha male is twice as high compared to other males
ii. Serotonin level drops after losing rank; displayed “depressed” symptoms (huddled & rocking, refusing to eat)
iii. Depressed symptoms disappeared with antidepressants
iv. Researchers removed alpha male and gave antidepressants to random male; he then became alpha

7) Rank hypothesis:
a. Mania represents extreme dominance [intra-sexual competition] strategy:
i. Nonverbal cues communicate dominance: constant eye contact, rapid verbalizing, salacious behaviour with opposite sex, competitiveness with same-sex, irritability with others as if they were lower status
ii. Elevated mood and unrealistically high self-esteem leads to foolish decisions and behaviour (e.g., impulsive investing)
iii. Mild forms (hypomania) might be adaptive!

LECTURE 29a [November 21st 2012]: Affective disorders con’t

1) Consequences of treatment:
a. Low mood is unpleasant:
i. New antidepressants are more effective with fewer side-effects
ii. More people using antidepressants to regulate mood:
1. People on antidepressants think they are higher in the social hierarchy
2. Since mood is linked to hierarchy, does higher moods = higher hierarchy?
iii. Antidepressants associated with increased risk of suicide; suggests that interfering with low mood might be bad idea
iv. Wise to manage pain, but it would it be unwise to eliminate pain

2) Increasing prevalence:
a. Prevalence of depression is increasing worldwide; younger generations experience more depression than older generations
b. Increase in social competition due to globalization?
i. Tendency to turn any activity into a competition
ii. Ancestral environment:
1. Competition in small groups; an individual HAD to be good at something (hunger, gatherer, etc)
2. Too many people in the modern environment  increased competition and greater sense of worthlessness
c. Decrease in social networks due to globalization?
i. Families live further apart
ii. Friendships are shallow & transient:
1. We are adapted to live in small groups, not large communities  depression
iii. Surrounded by strangers most of the time
iv. Greater sense of worthlessness?
d. In small groups, nearly everyone can be the best at something; or at least valued by the group for one or more skills

3) Sex differences:
a. Competition between men in social hierarchies is more intense than competition between women, but women are twice as likely to manifest depression. Why?
i. Women have more to lose from intra-sexual conflict:
1. Primary caregivers depend more heavily on social groups  women more likely to adopt appeasement strategy?
2. Less able to leave undesirable situations (e.g., marriage)?
ii. Female groups are smaller and more intimate; male groups are larger and more activity focused
iii. Married women more likely to be depressed
iv. Women appeasing both men and other women
b. Megargee [1969] paired individuals who were either high or low in dominance:
i. High & low dominant men: 75%
ii. High & low dominant women: 70%
iii. High dominant man & low dominant woman: 90%
iv. High dominant woman & low dominant man: 20%

LECTURE 29b [November 21st 2012]: Anxiety disorders

1) Anxiety disorders:
a. Class of disorders distinguished by feelings of excessive apprehension, anxiety, or fear:
i. Panic disorder, agoraphobia & social anxiety disorder
ii. Generalized anxiety disorder
iii. Phobic disorder
iv. Obsessive-compulsive disorder (OCD)
v. Post-traumatic stress disorder (PTSD)
b. Must cause significant distress or impairment of social / occupational functioning:
i. Can’t be caused by a substance
ii. Elevated ANS activity

2) Panic disorder:
a. Discreet (clear beginning / end), recurrent, sudden, and unexpected attacks of overwhelming anxiety:
i. Tachycardia, palpitations or chest pain:
1. Tachycardia  100+ beats / minute
2. Palpitations  awareness of accelerated heart rate
ii. Sweating
iii. Trembling or shaking
iv. Hyperventilation, shortness of breath or smothering:
1. Hyperventilation  respiration rate greater than body requires
2. Nausea or dizziness
3. Numbness or tingling
v. Feelings of choking
vi. Derealization or depersonalization:
1. Derealization  feelings of unreality and feelings of detachment from self
vii. Fear of losing control or of dying
b. Apprehensive about being in public

3) Agoraphobia & social anxiety disorder:
a. Agoraphobia: fear of places or situations where escape would be difficult or embarrassing [in the event of a panic attack]
i. Fear of “marketplace”: outside of home, crowds
ii. Prisoner in own home
iii. Will venture outside with a confidante
b. Social anxiety disorder: persistent fear of one or more social performance situations
i. Exposed to unfamiliar people or potential scrutiny by others
ii. Specific social situation(s) or most situations (generalized)
iii. Avoids situation that invariably provokes anxiety
iv. Recognizes that fear is excessive

4) Generalized anxiety disorder:
a. Chronic, high level anxiety tied to no specific threat:
i. Restlessness or insomnia
ii. Easily fatigued
iii. Difficulty concentrating
iv. Irritability
v. Muscle tension
vi. Worry constantly about everything
vii. Avoid decisions and brood endlessly
b. Anxiety is less intense compared to panic attack or phobia
c. Onset is gradual

5) Phobic disorder:
a. Persistent and irrational fear of an object or situation; imagination is sufficient to provoke anxiety:
b. Some phobias are adaptive in the ancient environment:
i. Acrophobia (fear of height)
ii. Claustrophobia (fear of enclosed spaces)
iii. Hydrophobia (fear of water)
iv. Animal & insect phobias
c. Preparedness: prepared by evolution to acquire some fears more readily than others
i. Snakes & spiders vs. cars & electrical outlets
ii. We don’t fear cars because there were no cars in the ancestral environment

LECTURE 30 [November 23rd 2012]: Anxiety disorders con’t

1) Obsessive-compulsive disorder:
a. Obsessions: persistent, uncontrollable intrusions of unwanted thoughts that produce anxiety
i. Often reflect real dangers (contamination; security; safety) but not always (symmetry)
b. Compulsions: urges to engage in ritual behaviour (rigid set of repetitive behaviours or mental acts) that relieves anxiety:
i. Often related to obsession (e.g., cleanliness; checking; counting & organizing)
c. Recognizes obsessions / compulsions are unreasonable
d. Onset before age 35
e. Heterogeneous disorder:
i. Checking
ii. Symmetry & order
iii. Cleanliness & washing
iv. Hoarding

2) Post-traumatic stress disorder:
a. Elicited by experience with traumatic event:
i. Direct experience (rape, assault, combat)
ii. Witnessing a traumatic event (murder)
iii. Witnessing the aftermath of traumatic event (natural disaster)
b. Onset can be delayed months or years after event
c. Event is re-experienced: memories or dreams; feel as though the event were recurring.
d. Avoidance of cues to event & numbing of general responsiveness:
i. Avoidance of thoughts or activities associated with event
ii. Inability to recall important aspects of event
iii. Diminished interest or participation in important activities
iv. Restricted affect or estrangement from others
e. Increased arousal:
i. Insomnia
ii. Irritability
iii. Difficulty concentrating
iv. Hypervigilance
v. Exaggerated startle response
f. Acute (less than 3 months) vs. chronic (longer than 3 months)

3) Epidemiology:
a. Prevalence for anxiety disorders:
i. Lifetime prevalence = 30%
ii. One year prevalence = 12%
iii. Ratio of women to men 2 : 1
iv. Cultural variability
b. Onset usually in early adolescence / adulthood
c. Peaks at age 30
d. PTSD: situation dependent:
i. 60% of men & 50% of women experience traumatic event
ii. 5% of men & 10% of women lifetime prevalence

4) Hospitalizations for anxiety disorders [Canada 1999 / 2000]:
a. Hospitalizations rises as age increases

5) Risk factors:
a. Genetic risk factors:
i. Panic disorder shares genetic risk with agoraphobia and specific phobic disorders
ii. OCD shares genetic risk with Tourette’s syndrome and chronic tic disorders:
1. Motor tics: involuntary, repetitive, non-rhythmic physical movements
2. Phonic tics: involuntary utterances
3. Motor & phonic tics coexist for at least 1 year
4. Chronic tic disorder: motor OR phonic tics manifested for at least 1 year
b. Generalized anxiety disorder (GAD) shares genetic risk with PTSD and depression:
i. GAD has lowest heritability
c. Environmental risk factors:
i. Early traumatization: emotional/sexual abuse, parental neglect, heightened anxiety in parents (insecure attachment)
ii. Anxious parents  anxiety in yourself

6) Pathophysiological mechanisms:
a. Neurotransmitter activity:
i. Serotonin activity depends on the receptor type
ii. SSRI relieves anxiety
b. LSD heightens anxiety
c. Norepinephrine: understimulation of alpha-adrenergic neurons; overstimulation of beta-adrenergic neurons
i. Alpha-receptor agonists relieve anxiety
ii. Beta-blockers relieve anxiety:
1. Also used to reduce hypertension following heart attack
d. Decreased GABA activity:
i. Benzodiazepines & alcohol (GABA agonists) relieve anxiety
e. Brain functioning: amygdala & reciprocal connections with orbitofrontal cortex & hippocampus:
i. Orbitofrontal cortex  evaluation of emotional stimuli and fear conditioning
ii. Basal ganglia abnormalities in OCD
iii. Reduced volume in hippocampus in PTSD due to chronic activation of HPA

7) Comorbidity:
a. Depression & substance abuse:
i. Panic disorder: 50 – 70% have depression
ii. Comorbid cases more severe and onset is earlier
iii. Alcohol abuse & dependence (30%)
b. Risk of suicide increased by magnitude of 10:
i. Higher in comorbid cases
c. High rates of comorbidity:
i. Social anxiety, agoraphobia, and panic disorder
ii. PTSD & phobic disorder
iii. OCD & Parkinson’s, Huntington’s, Tourette’s, & tic disorders (basal ganglia)

8) Outcome & treatment:
a. Outcome: typically chronic with incomplete remissions. Panic disorder & agoraphobia typically decline in severity after 40 years
b. Psychopharmacological treatment:
i. Acute cases: benzodiazepines [GABA agonist]
1. Do not use for too long because they are addictive
ii. Antidepressants: (serotonin or monoamine agonist)
iii. OCD: higher doses of antidepressants + low-dose antipsychotics (reduce obsessions & compulsions)
iv. PTSD: mood stabilizers + antipsychotics (reduce intrusive thoughts)
c. Psychotherapy: cognitive behavioural therapy
d. Anxiety reflects fear; all physiological functions can be classically conditioned

9) Systematic desensitization:
a. Used to treat phobias and other anxiety disorders with counter-conditioning:
i. Anxiety response acquired through classical conditioning
ii. Goal is to replace anxiety response with relaxation
b. Four step process:
i. Anxiety hierarchy
ii. Deep muscle relaxation
iii. Imagine each item on anxiety hierarchy while remaining relaxed
iv. Confront real stimulus

10) Evolutionary synthesis:
a. Fear responses reflect persistent dangers encountered in the EEA; motivate adaptive responses to threat [flight, immobility, submission, or aggression]:
i. Smoke-detector principle: low threshold for fear response due to asymmetry of costs associated with perceptual errors (false negatives > false positives)
ii. Biological predisposition to fear evolutionary significant stimuli that pose threats to fitness (predator, rival, embarrassment)
iii. Conditioning and observational learning augment fear response (e.g., fear of snakes in chimpanzees)
b. Anxiety disorders reflect exaggerated fear responses to cues of danger or threat (real or imagined)
c. Freeze response  predators are attracted to movement and sound; freezing disorientates them

LECTURE 31 [November 26th 2012]: Anxiety disorders con’t

1) Evolution of human fears:
a. Common sources of fear with corresponding adaptive problem [Nesse, 1990]:
i. Snakes (venoms)
ii. Spiders (poison)
iii. Heights (fall)
iv. Panic (predation / rival)
v. Agoraphobia (crowded places)
vi. Small animal phobias:
1. Animals might carry diseases
vii. Hypochondriasis (disease)
viii. Separation anxiety (vulnerability)
ix. Stranger anxiety [dangerous males]:
1. Babies will have met most of the tribe during the first 9 – 13 months; anyone after that is a threat
x. Fear of blood / injury
b. Human fears reflect ancestral threats
c. Fears arise when threats are most likely to adversely affect fitness
d. Women have an unique fear of rape

2) Fear relevance & attention:
a. Fear relevant stimuli are attended to more quickly than fear neutral stimuli [Blanchette, 2006]:
i. Task: identify if all objects from same category or if one object was discrepant
ii. Discrepant object was either threat relevant or threat neutral
iii. Fear relevant targets had either high or low evolutionary significance
iv. Three conditions: photographs, drawings, perceptual similarity
b. Attention is drawn to threatening objects more quickly than neutral or positive objects, regardless of evolutionary significance
c. Maratos, Mogg, & Bradley [2008]:
i. Rapid Serial Visualization Paradigm (RSVP)  present two stimuli in rapid succession:
1. First stimulus masks the second unless the second has strong emotional meaning
2. Threats are detected more easily than neutral stimuli or positive stimuli

3) Evolutionary synthesis:
a. Early experiences lead to a mistrustful inner working model of the world as a dangerous place:
i. Insecurely attached infants more likely to develop anxiety disorders (loss, rejection, neglect)
ii. Amygdala responds faster to fear, les communication between amygdala and its mediators (orbito-frontal cortex)
iii. If the world is dangerous, then false negatives become even more expensive
b. Early experiences sensitize the fear response:
i. Amygdalae more responsive to fearful stimuli in patients with PTSD & SAD
ii. Diminished communication with orbito-frontal cortex (emotional evaluation) and hippocampus (memory)
iii. Novel but benign environments perceived as dangerous
c. Humans might be particularly susceptible [high prevalence rates]:
i. Humans are social, but physically vulnerable; selection for greater vigilance; neuroanatomical structures involved in evaluating threat increased in size over evolutionary time
ii. Human juveniles are vulnerable for an extended period; greater dependence on secure attachment; hypervigilance could be adaptive response in the event of insecure attachment
iii. Human capacity to anticipate future events, including future threats
iv. Modern environment poses few real threats; neurobiological response lacks “training” to respond accurately
v. Threats come from inside & outside social groups; threats to physical wellbeing and status
d. Anticipating future events is adaptive (e.g., conserving food in anticipation of shortage)
e. Strangers in ancestral environment were real threats; strangers in modern environment are rarely threats

4) Evolutionary synthesis of specific disorders:
a. Panic disorder: lowered threshold leads to false suffocation alarm?
i. Symptoms: hyperventilation, shortness of breath, smothering
ii. Carbon dioxide inhalation can induce panic in vulnerable individuals
iii. Panic more likely to occur when pCO2 levels are high (sleep, premenstrual period, respiratory disorders); less likely when pCO2 levels are low (pregnancy)
iv. Anticipation of future negative events set off the alarm?
b. Agoraphobia: extreme variation of fear response to unknown environments or enclosed spaces (claustrophobia)
c. Social anxiety disorder: exaggerated submissive gesture triggered by situations that might lead to humiliation and loss of social status
i. Parallels with blushing (e.g., reddening of the skin) consistent with embarrassment
ii. Perceive other’s mental states as being overly critical (‘theory of mind’)
iii. Deficiency in theory of mind in SAD is restricted to specific context as opposed to being expressed in all contexts (schizophrenia)
d. Generalized anxiety disorder: tendency for hyper-vigilance:
i. Least heritable, and relies most strongly on early experiences
e. OCD: distortion of mechanisms involved in anticipating future threats?
i. Obsessions reflect overactive cognitive mechanisms designed to generate future scenarios, including those that represent threats
ii. Compulsions reflect excessive harm-avoidance behaviour; difference in quantity, not quality
f. PTSD: over-activity of mechanisms designed to use past experience to avoid future hazards:
i. Remembering / experiencing past trauma is core symptom
g. Both OCD & PTSD have intrusive thoughts
h. OCD anticipates future threats that have never been experienced whereas PTSD recalls past threats

5) Population distribution of fear response:
a. Hypofunctioning:
i. Selection against false negatives (too expensive)
b. Hyperfunctioning:
i. Lowered threshold for fear response

LECTURE 32 [November 28th 2012]: Suicide

1) Introduction:
a. Suicidal behaviour: conscious intentional act(s) that aims at terminating one’s life
i. Attempted vs. completed suicide
ii. Parasuicide: suicidal attempts or gestures with no intention to die; with practice, individual loses fear and engages in increasingly dangerous behaviour
iii. “Hard” vs. “soft” suicide attempts:
1. Men more likely to use “hard” method (e.g., gunshot or hanging); women more likely to use “soft” method (e.g., overdose)
b. Suicidal ideation often triggered by feelings of hopelessness or social isolation:
i. Psychiatric disorders
ii. Health problems
c. Stages of Suicide:
i. Intense suffering leads to thoughts of suicide
ii. Feelings of ambivalence
iii. Narrowing of perceived alternatives
iv. Final decision

2) Epidemiology:
a. One year [2001] prevalence: 850,000 worldwide:
i. Europe: 25 per 100,000
ii. Canada: 11.5 per 100,000
1. Males: 17.4 per 100,000
2. Female: 5.3 per 100,000
3. Peaks in the 40s
iii. Higher in high social status
iv. Higher after losing status
v. Rate in 15 – 19 years olds has more than tripled since 1960
b. Parasuicidal behaviour is 10 – 20 times higher

3) Risk factors:
a. Emotion: aggression, impulsiveness, hopelessness, shame, humiliation, inability to experience pleasure
b. Trauma: childhood trauma, sexual abuse, recent trauma
c. Marital: widowhood, divorce, marital discord
d. Aging: physical illness, chronic insomnia, reduced cognitive functioning
e. Social: lack of social support, negative family relations
f. Neglectful parenting for females
g. Psychiatric disorders:
i. 90% of suicides associated with diagnosable disorder
ii. Affect disorders, substance dependence, schizophrenia, impulsive & dramatic personality disorders
iii. 50% of borderline personalities attempt suicide at least once
h. Genetic factors are independent of those associated with psychiatric disorders:
i. There are genes responsible for suicides AND genes responsible for mental disorders; these two are not the same

4) Pathophysiological mechanisms:
a. Reduced serotonin activity:
i. Low levels of 5-HIAA (metabolite of serotonin) in the CSF are associated with low levels of serotonin activity and increased aggression & suicide
ii. Two polymorphisms associated with increased risk of suicide code for reduced serotonin activity
iii. Low cholesterol blood levels lead to low serotonin activity, which lead to increased risk-taking and increased risk of suicide
b. Low serotonin levels leads to depression; but, how this cause aggression?
i. The appeasement of others causes lowered mood and depression
ii. Depressed people take more risks to move up social ladder
c. Mixed evidence for hyperactive HPA stress pathway and elevated levels of cortisol
d. Low cholesterol  no food in the ancestral environment  riskier strategies

5) Outcome & treatment:
a. Risk of successful suicide following unsuccessful attempt:
i. First year: 0.5 – 2%
ii. Nine years: 5%
iii. Lifetime: 30%
b. Protective factors: social support (including therapy), children in the home, life satisfaction, problem-solving ability
c. Treatment:
i. Primary & secondary prevention: reduced access to means, increased access to hotlines, public awareness:
1. Primary  prevention of initial suicide attempts
2. Secondary  prevention of subsequent suicide attempts
ii. Individual assessments of ideation, intent, and planning
iii. Hospitalization of acutely suicidal:
1. Acutely suicidal  a plan exists for the suicide

6) Evolutionary synthesis:
a. Suicide and self-injury are complex behaviours involving a broad spectrum of psychological mechanisms and environmental circumstances:
i. Suicide per se is NOT an adaptation
ii. Psychological mechanisms that lead to parasuicide or self-injury might be executing an adaptive strategy (parent-offspring conflict)
iii. Psychological mechanisms that lead to suicide might be executing an adaptive strategy (kin selection or intra-sexual competition)
iv. Suicide might reflect dysregulation of otherwise adaptive psychological mechanisms

7) Parent – offspring conflict:
a. Suicidal behaviour reflects threats to the inclusive fitness of close kin in order to solicit additional investment:
i. Parasuicide
ii. Self-injury
iii. Starvation (anorexia nervosa)
iv. Borderline personality
b. Sample 1601 adolescents [Andrews, 2006]:
i. Suicidal ideation and attempts were both correlated with dissatisfaction with mother
ii. Dissatisfied (80th percentile) were more likely to be female (61%)
iii. Middleborns who attempted suicide received greater investment from parents compared to firstborns or laterborns:
1. Middleborns receive less investment from parents compared to first and last born

8) Kin selection:
a. Suicide might increase fitness of relatives if the individual perceives himself / herself as a burden
i. Occurs when costs imposed on kin exceed the benefits to kin (e.g., elderly, terminally ill, handicapped)
ii. 58% of variance of suicidal ideation is related to being a burden on family or other similar family issues
iii. Reflect an adaptive strategy, but account for only a small proportion of suicides

9) Intra-sexual selection:
a. Failures to succeed in intra-sexual competition might lead to progressively greater risk-taking, which sometimes results in suicide:
i. High levels of serotonin associated with higher social status, less aggression and more prosocial behaviour
ii. Low levels of serotonin associated with lower social status, greater aggressiveness, impulsiveness, and risk-taking, and also higher risk of suicide
iii. Mental illness: depressed mood (low serotonin) associated with maladaptive behavioural strategies and with increased risk of suicide
iv. Social isolation: prisoners in solitary confinement significantly more likely to attempt suicide compared to age-, sex-, & crime-matched prisoners not in solitary confinement
1. Social isolation more likely for adolescents in modern society could explain tripling of suicide rate in this group
v. High Japanese suicide rate of adolescents addicted to internet and video games
b. Failure to achieve reproductive goals:
i. 1190 women who committed suicide [Hoyer & Lund, 1993]:
1. Unmarried women and childless women more likely to commit suicide
2. Suicide rate decreased as number of living offspring increased
ii. Adult suicides in U.S. between 1986 and 2002 [Denney et. al., 2010]:
1. Employment, income level, and education level negatively associated
2. Divorced / separated, never married, widowed positively associated
3. Larger families negatively associated
4. Self-rated health negatively associated
5. Effects stronger for males than females (increased risk of suicide from 4:1 to 4.5:1)

10) “Altruistic” suicide:
a. Individuals who sacrifice themselves for political, religious, or military reasons [Kamikaze fighter pilots; suicide bombers]:
i. Extreme form of altruistic punishment?
ii. Individuals who pay a cost to punish free-riders (cheaters) on social contracts?
iii. Suicide is the ultimate cost to pay!
b. Subversion of human psychological mechanisms and evolutionary goals:
i. Religion and military use “fictive kin” to enhance loyalty between non-relatives so that they act as though they are kin
ii. Rewards to family members of suicide bombers
iii. Enhanced status and reproductive rewards in the afterlife

LECTURE 33 [November 30th 2012]: Eating disorders

1) Eating disorders:
a. Disturbance in eating behaviour characterized by:
i. Preoccupation with weight & body shape
ii. Maladaptive attempts to control weight:
1. Purging: inducing, laxatives, diuretics, enemas
a. Removing ingested calories
2. Inappropriate compensatory behaviour: fasting, exercise
iii. Alexithymia: difficulty recognizing own emotions
iv. Amenorrhoea: absence of three or more consecutive menstruations
b. Anorexia nervosa:
i. Weight < 85% of normal
ii. Fear of gaining weight
iii. Amenorrhoea
iv. Restricting type
v. Binge / purge type
c. Bulimia nervosa:
i. Normal body weight
ii. Binge eating
iii. Recognize pathology
iv. Purging type
v. Non-purging type

2) Epidemiology:
a. 90 – 98% of affected individuals are female:
i. Ages 15 – 19  maximum female reproductive value
ii. Ages 20 -24  maximum female fertility
b. Age of onset:
i. AN: puberty
ii. BN: late adolescence
c. Lifetime prevalence:
i. AN: 1%
ii. BN: 2%
iii. 5 – 15% of U. S. adolescent girls with sub-threshold manifestations
d. More common in developed nations compared to developing nations

3) Environmental risk factors:
a. Parenting: 
i. Unavailable fathers
ii. Overprotective & dominating mothers
iii. Independence suppressed
b. Traumatic experiences [e.g., sexual abuse]:
i. Non-specific threat
ii. No effect on symptom severity
iii. Increase risk for comorbid disorders
c. Media / social attitudes causal factor of anorexia
d. High-income / high-education background
e. Preference for non-traditional roles

4) Comorbidity:
a. Anxiety disorders:
i. OCD: 40%
ii. Social anxiety disorder: 20%
iii. Other types: 10 – 15%
iv. PTSD more common in BN
b. Substance abuse & depression
c. Borderline personality disorders in individuals with early traumatization:
i. AN: harm avoidance & low novelty seeking
ii. BN: impulsivity & high novelty seeking

5) Course, outcome, & treatment:
a. Chronic disorder: 25% – 33%
b. Comorbid depression, substance abuse, early trauma:
i. Suicide attempts:
1. AN: 10 – 20%
2. BN: 25 – 35%
ii. Mortality rate (suicide & starvation): 6 – 20%
c. Treatment:
i. Hospitalization to treat starvation
ii. Psychotherapy
iii. Antidepressants for comorbid depression & anxiety
d. Starvation negatively impacts every organ system

6) Hospitalizations for eating disorders [Canada 1999 / 2000]:
a. Peaks at the 15 – 19 age group in females

7) Pathophysiological mechanisms:
a. Hypothalamus:
i. Lateral hypothalamus (LH): on switch
ii. Ventromedial nucleus (VMH): off switch
iii. Paraventricular nucleus [PVN]: monitors diverse array of physiological activity
1. Serotonin & neuropeptide Y activity:
a. Decreased serotonin activity associated with BN (eating reduces depression)
b. Increased Serotonin activity associated with AN (not eating has calming effect?)
c. Neuropeptide Y induces feelings of hunger
b. Normal hypothalamic regulation is disrupted; but reflects a result as opposed to cause
c. VMH also controls sexual receptivity; women with AN experience reduced interest in sex; amenorrhoea
d. Stress from starvation can cause cortical atrophy and ventricular enlargement
e. Hunger flowchart:
i. Ghrelin  turns on the “on” switch
ii. Stomach wall stretching inhibits appetite
iii. When fat cells are full, it releases leptin  hungry
f. Rat studies:
i. By destroying the LH, rats will not eat
ii. By destroying the VMH, rats will not stop eating

8) Evolutionary synthesis:
a. Evolutionary paradox:
i. Prevalence of eating disorders is positively related to food availability
ii. Irregularities of menstrual cycle & amenorrhoea interfere with reproduction
b. Evolutionary explanations:
i. Intra-sexual competition
ii. Kin selection
iii. Delayed / suppressed reproduction:
1. Eating disorders not adaptive *women chooses best time to reproduce)
iv. Parent-offspring conflict
c. Assume that suppression of reproduction is adaptive, but that eating disorders are maladaptive extremes

9) Reproductive suppression model:
a. Females can optimize lifetime reproductive success by suppressing reproduction in the present [when conditions are bad] in favour of future reproduction [when conditions are better]; benefits of delayed reproduction exceed the costs of the suppression [Wasser & Barash, 1983]:
i. Delay sexual maturation
ii. Delay sexual receptivity:
1. Mature, but has no interest in sex
iii. Inhibition of ovulation
iv. Failure of implantation
v. Spontaneous abortion
vi. Early post-partum mortality (infanticide)
b. Weight control:
i. One mechanism to control reproductive effort in females (17% fat for menstruation; 22% fat for regular ovulation)

10) Intra-sexual competition:
a. Reproduction is suppressed by higher rank female[s]:
i. Available resources limited; only dominant individual[s] reproduce; reproduction is suppressed in subordinate females [e.g., Meerkats; wolves; non-human primates]:
1. Elevated stress in subordinates suppresses ovulation
2. Infanticide
3. Meerkats: subordinate males and females babysit dominant female’s pups.
4. Dominant female kills and sometimes eats pups of subordinate females
5. Dominant female expels mature subordinate females when giving birth (to avoid infanticide), but allows them to return after the pups have matured (to serve as helpers)
ii. Anorexic females: low self-esteem; harm-avoidance & low novelty seeking; depression & anxiety
iii. Cultural mechanism: promotion of ideal ‘thin’ body type
iv. Higher prevalence in societies with greater food availability (greater social stratification)
b. More food  social gratification  higher-class females vs. low-class females
c. Inconsistent with fact that medium & upper class females at much higher risk

11) Kin selection:
a. Mothers and perhaps fathers suppress reproduction: 
i. Offspring sometimes invest in siblings rather than reproduce when conditions are poor or resources are restricted; “helpers at the nest” in bird species
ii. Daughters might be compelled to invest in siblings by mother, particularly if she has brothers
iii. Conditions are good, reproductive success of high-quality males is higher than high-quality females
iv. Explains higher prevalence in developed nations and in middle & upper class families
v. Mothers of adolescent girls with AN are overprotective & dominating
vi. Anorexic females are overly compliant and concerned with family

12) Delayed reproduction:
a. Reproduction is suppressed by females in hopes of better opportunities in the future:
i. Response to female / female competition or response to unwanted male sexual attention
ii. AN might reflect activation of reproduction suppression mechanism in exacerbated form:
iii. Abundance of nutrient rich food and accelerated sexual maturity
iv. Competition in modern environment is more intense
v. Multi-media sources of competition
vi. Sexual attention from many more potential partners
b. Originally reflected an adaptive response to food shortage?
i. Food scarcity leads to decrease in gonadotropin-releasing hormone and estrogen involved in ovulation
c. Explains:
i. Onset and intensity of symptoms peak during adolescence and early adulthood
ii. Males unlikely to develop eating disorders
iii. Prevalence higher in developed nations and in middle to upper class families (low adult mortality)
d. Onset is often preceded by unwanted first sexual experience
e. Reduction of secondary sex characteristics (higher WHR; less attractive) & reduced sexual interest
f. The nutrient-rich food in Canada results in faster sexual maturation
g. If the adult mortality rate is high, screw the future; let’s reproduce!

13) However:
a. [bookmark: _GoBack]Assumption is that reproductive suppression is goal achieved by restricted caloric intake:
i. BN have normal body type, do not stop ovulating, and are relatively MORE promiscuous
ii. Pregnancy complications associated with history of eating disorders:
1. Hyperemesis: extreme pregnancy sickness
2. Low birth weight
3. Increased risk of miscarriage
4. Increased risk of caesarean section
b. Binge eating not possible in ancestral environment
c. Reductions in fitness due to eating disorders product of modern environment (NOT adaptive behaviour)

14) Parent – offspring conflict:
a. Parents and offspring disagree with optimal division of parental investment.  Offspring have limited means to win conflict:
i. Suicide poses serious threat to parental fitness; young women more likely to attempt suicide; compels parents to increase investment?
ii. Threatened starvation performs similar function?
iii. Timing of onset poses maximum threat to parents
iv. Disorders more likely to manifest in insecurely attached individuals and victims of abuse
v. More likely to occur in middle and upper class individuals because parents better off investing in sons?
b. Why don’t males of lower class families or developing nations have eating disorder

- - - - - [END] - - - - -
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