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1. List and define the 4 key features of the lifespan perspective.
Multidirectionality: development includes both growth and decline vocabulary grows with age, but reaction time decreases
Plasticity: our capacity is not predetermined or set in stone we can continue learning new things, even later in life
Historical context: development occurs within a particular set of circumstances by historical time, or the culture in which we grew up in
Multiple causation: development is shaped by biological, psychological, sociocultural and life-cycle forces
2. What are the 4 points to consider when thinking about life-span development?
· As we grow older, there is an age-related reduction in the amount and quality of biologically-based resources
· Age-related increase in amount and quality of culture needed to generate higher growth slows growth as people age
· We tend to show age-related decline in the efficiency in which we use cultural resources 
· There tends to be a lack of cultural, “old-age friendly” support services
3. List the 4 forces of development and provide an example of each.
Biological forces: genetic and health-related factors changes in major organ systems
Psychological forces: internal perceptual, cognitive, emotional and personality factors stress, aggression, etc.
Sociocultural forces: interpersonal, societal, cultural and ethnic factors socioeconomic status
Life-cycle forces: how the same or combination of all other factors affects us at different times of our lives health and money issues at same time
4. List and define (and elaborate on) the 3 main components of successful ageing.
· Low probability of disease and disease-related disability: not only to absence or presence of disease itself, but also to absence, presence, or severity of risk factors for disease
· High cognitive and physical functional capacity: physical and cognitive capacities are potentials for activity; they tell us what a person can do, not what they DO do
· Active engagement with life: successful aging goes beyond potential; it involves activity
5. Define the 3 neuroscience perspectives by providing 1) the name and definition and 2) an example of each.
· Neuropsychological approach: compares brain functioning of healthy older adults with adults displaying various neuropathological disorders H.M, who acquired anterograde amnesia (no new long-term memories); could not remember facts or events from his life (no declarative memory)
· Neurocorrelational approach: relate measures of cognitive performance to measures of brain structure or functioning Wisconsin Card Sorting Test was designed to assess executive functioning abilities sustained attention, goal selection, planning, problem solving, etc.
· Activation imaging approach: link functional brain activity with cognitive behavioural data fMRI, default mode network
6. Define the scaffolding theory of cognitive aging and list 2 predictions of the theory.
· Age-related changes in functional ability reflect a life-long process of compensating for cognitive decline by recruiting additional brain areas explains neuroimaging studies that show selective changes in the aging brain that reflect neural decline as well as compensatory neural recruitment
7. Using structural MRI imaging, what are the 2 features of neurodegeneration noted in Alzheimer’s disease? Based on the MRI, how would one be able to differentially diagnose dementia with Lewy bodies as opposed to Alzheimer’s? 
· Beta-amyloid plaques and neurofibrillary tangles
· Dementia with Lewy bodies is characterized by cortical alpha-synuclein Lewy bodies, not tangles or plaques 
8. Provide a general definition of dementia, its causes and typical symptoms.
· A brain related disorder caused by diseases and other conditions, caused by AD, stroke, thyroid issues, vitamin deficiencies, reactions to medicines and brain tumours. Symptoms include issues with memory, focus, attention, visual perception, reasoning, judgment, and comprehension. 
9. What are the 2 common symptoms observed during the early, middle and late stages (provide 2 symptoms per stage) experienced by people with dementia syndrome?
· Early: forgetfulness, especially regarding things that had just happened; becoming lost in familiar places
· Middle: increased difficulty in communication; unable to live alone without considerable support
· Late: unaware of time and place; unable to recognize family or friends
10. What are the 8 common core principles for supporting people with dementia? 
· Know the early signs of dementia
· Early diagnosis of dementia helps people receive information, support and treatment at the earliest possible stage
· Communicate sensitively to support meaningful interaction
· Promote independence and encourage activity
· Recognize the signs of distress by diffusing a person’s anxiety and supporting their understanding of the events they experience
· Family members are valued, respected and supported just like those they care for and are helped to gain access to dementia care advice
· Managers need to take responsibility to ensure members of their team are trained and well-supported to meet the needs of people with dementia
· Work as part of a multi-agency team to support the person with dementia
11. Explain how neurogenesis facilitates the formation of new memories while saving older memories.
· Without neurogenesis, new events are limited by the set of sparse ‘codes’ provided by mature granule cells in the dentate gyrus
· New neurons provide new sparse codes for encoding new information, while older memories are preserved because they are represented by older neurons this can facilitate the formation of new memories while avoiding catastrophic interference, saving older memories
12. Describe the induction and expression phases of LTP.
· Induction phase: stimulus  glutamate release  AMPAr activation  greater depolarization allows Mg2+ ions to dissociate  Ca2+ enters the cell and act and 2nd messengers, alter functioning of postsynaptic cell  Now test pulse produces enhanced EPSP
· Expression phase: NMDAr critical for induction, not expression. AMPAr necessary for expression (AMPAr-mediated EPSP is facilitated in LTP). 
Influx of Ca2+ activates protein kinases  phosphorylates AMPAr (including sensitivity to glutamate)  more AMPAr inserted into post-synaptic membrane  less presynaptic Glu will produce signal.
13. Starting with the cerebral cortex and working your way through the direct and indirect pathways ending in the frontal cortex, describe the steps required to initiate a movement and inhibit an unwanted movement.
· The cortex has many different areas with different functions. The primary motor cortex is located along the pre-central gyrus. Specialized neurons from the primary motor cortex extend their axons to the striatum portion of the basal ganglia. These cortical neurons release the excitatory neurotransmitter glutamate. Once excited by glutamate, the cells in the striatum project in two different directions giving rise to two major pathways: the "direct" and the "indirect" pathways:
· Direct pathway: Cortex (stimulates) → Striatum (inhibits) → "SNr-GPi" complex (less inhibition of thalamus) → Thalamus (stimulates) → Cortex (stimulates) →Muscles, etc. → (hyperkinetic state)
· Indirect pathway: Cortex (stimulates) → Striatum (inhibits) → GPe (less inhibition of STN) → STN (stimulates) → "SNr-GPi" complex (inhibits) → Thalamus (is stimulating less) → Cortex (is stimulating less) → Muscles, etc. → (hypokinetic state)
· The antagonistic functions of the direct and indirect pathways are modulated by the substantia nigra pars compacta (SNc), which produces dopamine. In the presence of dopamine, D1-receptors in the basal ganglia stimulate the GABAergic neurons, favouring the direct pathway, and thus increasing movement. The GABAergic neurons of the indirect pathway are stimulated by the excitatory neurotransmitters acetylcholine and glutamate. This sets off the indirect pathway that ultimately results in inhibition of upper motor neurons, and less movement. In the presence of dopamine, D2-receptors in the basal ganglia inhibit these GABAergic neurons, which reduce the indirect pathways inhibitory effect. Dopamine therefore increases the excitatory effect of the direct pathway (causing movement) and reduces the inhibitory effect of the indirect pathway (preventing full inhibition of movement). Through these mechanisms the body is able to maintain balance between excitation and inhibition of motion.
14. Describe one hypothesis, as presented in class, why there is an increased concentration of glutamate in the synaptic cleft following an ischemic stoke. 
· Glutamate is taken up by astrocytes
· Glucose taken up by astrocytes undergoes glycolysis for generation if ATP to meet astrocytic energy requirements (predominantly for glutamate reuptake)
· No glucose (due to interrupted blood flow from stroke), no energy for astrocyte function, no glutamate removal
15. With chronic alcohol, why is there elevated glutamate release?
· Chronic up-regulation of NMDAr during withdrawal, glutamate release that is normally reduced by alcohol increases after about 10 hours correlated with CNS hyperexcitability 
· Repeated exposure to ethanol reduces GABAA-mediated Cl- flux lack of inhibitory control on glutamatergic neurons
16. Describe the two pathways by which elevated glutamate can lead to cell death.
· Necrosis: in cultured nerve cells, when both NMDA and non-NMDA receptors are subjected to high concentrations of glutamate, most cells die within a few hours
· Apoptosis: if glutamate concentrations are lowered or exposure time reduced, cell death takes several hours; depends on NMDA receptor activation
17. Describe the 2 different proteolytically processing pathways of amyloid precursor protein including the key enzyme steps, the physiological effects and the outcome.
· Cleavage of APP within the amyloid-b sequence by alpha-secretase form of APP (sAPP) from the cell surface sAPP activates cGMP-dependent protein kinase (PKG) which promotes opening of K+ channels and activates NF- kB the effects of sAPPa are believed to mediate its neuron survival promoting properties
· Cleavages at the N- and C- termini of Ab by gamma-secretase and beta-secretase releases Ab from cells, which, under suitable conditions (high concentration, oxidizing environment), begins to self-aggregate under these conditions, Ab induces e=membrane lipid peroxidation which impairs the function of membrane ion-motive ATPases (sodium and calcium pumps) and glucose transporters neurons are thus vulnerable to apoptosis
18. Describe the function of Presenilin; what happens when it is mutated and how this mutation can lead to both beta-amyloid aggregation and tangle formation. 
· Presenilin-1 (PS-1) is an integral membrane protein located primarily in the ER
· Mutations in PS-1 perturb ER Ca2+ homeostasis, resulting in increased release of calcium
· Enhanced Ca2+ release triggers further calcium influx through calcium release channels in the plasma membrane
· Altered calcium homeostasis makes neurons vulnerable to apoptosis and excitotoxicity, and alters APP processing in a manner that increases beta-amyloid production
19. Explain what happens when dopamine is not packaged into synaptic vesicles and how this relates to alpha-synuclein misfolding/aggregation.
· DA is highly toxic especially when it is outside of the vesicles. It can autooxidate where it starts spitting off its own reactive oxygen species.
· At the same time, MAO and COMT work to break down DA. However, when there isn't enough DAT on the cell membrane, MAO and COMT work overtime and start spitting off reactive oxygen species. 
· Oxidative stress then speeds up the process where a-synuclein misfolds into monomers, then oligomers, then protofibrils and so on.
20. Explain the composition of a Lewy body and why this reflects protection and toxicity to the cell. 
· In healthy cells, alpha-synuclein mediates vesicle movement at axon terminals
· Several processes lead to protein aggregation, including protein misfolding, proteosomal (chaperone) dysfunction, oxidative stress, etc.
· These lead to Lewy body formation, and then eventual death by apoptosis
21. How does normal huntingtin protein contribute to neuroprotection via transcriptional regulation and what is the effect of the mutant Huntington protein on this function?
· The normal huntingtin protein contributes to neuroprotection via transcriptional regulation by the ability to exert molecular activities that are fundamental for the survival and functioning of the neurons
· The effect of the mutant Huntingtin protein on this function is from a single mutation in the huntingtin gene of CAG repeats (Cytosine-Adenine-Guanine)
· This single mutation is detrimental to the huntingtin gene and impairs the ability of normal Htt to exert molecular activities for survival
· mHtt accumulation interacts with several proteins causing impairment of calcium signalling and homeostasis and mitochondrial dysfunction
· mHtt fragments translocate to the nucleus where they impair gene transcription or form intranuclear inclusions and as a result, altering vesicular transport and recycling
22. Describe the mechanisms by which mutant Huntington can contribute to excitotoxicity.
· mHtt causes cytosolic and mitochondrial Ca2+ overload
· Htt binds strongly to receptors/ channels on ER, causing Ca2+ release through these channels
· Supranormal Ca2+ signals activate calpain, which cleave huntingtin and other substrates. Excessive cytosolic Ca2+ signals result also in mitochondrial Ca2+ uptake, which eventually triggers cytochrome C release and apoptosis
· The mitochondrial Ca2+ handling is further destabilized by direct association of mHtt with mitochondria
23. How does native SOD1 function to protect the cell and what reaction product can convert native SOD1 to misfolded SOD1?
· SOD1 is a free-radical scavenging enzyme locate in the cytoplasm
· It scavenges cytotoxic superoxide radicals from the cytoplasm converting them to less toxic hydrogen peroxide and oxygen helps prevent the formation of ROS
· Hydrogen peroxide oxidizes SOD1 to a mutant form
24. How does the misfolded SOD1 protein contribute to spinal motor neuron excitotoxicity?
· The mutant (misfolded) SOD1 protein contributes to spinal motor neuron excitotoxicity by toxic gain of function. In FALS, cytotoxicity of motor neurons appears to result from a gain of toxic SOD1 function, rather than from a loss of dismutase activity. Misfolded, soluble SOD1 can engage in aberrant protein-interactions and acquire new toxic functions
· Misfolded SOD1 can also assemble into aggregates
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