NEUR 3501: SHORT ANSWERS
PERSPECTIVES ON ADULT DEVELOPMENT AND AGING:
1. The lifespan perspective divides human development into which 2 phases?
· Early phase (childhood and adolescence)
· Later phase (young adulthood, middle age and old age)
2. The multidirectionality approach to aging suggests that development involves what?
· Involves both growth and decline
3. 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
4. What are the four basic forces in human development?
· Biological
· Psychological
· Sociocultural
· Life-cycle
NEUROSCIENCE AS A BASIS FOR ADULT DEVELOPMENT AND AGING:
5. H.M could perform well on the sorting task but performed poorly on the delayed face recognition task.
6. Based on the neurocorrelation approach data, what measures change with aging and what measures remain relatively constant?
· Speed of processing, working memory and long-term memory decline with aging
· World knowledge remains constant
7. Why do you think there are differences in activation patterns between young and old subjects?
· 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
8. How can one diagnose Alzheimer’s disease?
· The only way to diagnose AD is with an autopsy.

DEMENTIA:
9. Why do you think there is such a large predicted growth in dementia prevalence in low-income countries?
· Lack of awareness that the symptoms are not normal
10. What is a good working definition of dementia?
· An acquired and persistent syndrome of intellectual impairment; essential features include: memory and other cognitive deficits, and impairment on social and occupational functioning
11. What factor, more than any other, contributes most to the development of dementia?
· Age
12. Individuals with damage to their hippocampus show what kind of memory deficits?
· Episodic memory deficits 
VULERNABLE BRAIN REGIONS:
13. Describe one lifestyle factor that can impair neurogenesis.
· Smoking
14. Dopamine neurons show a high rate of oxidative stress leading to the overproduction of what?
· Oxygen metabolism (ROS); high iron content
15. What aspect of memory are the frontal lobes involved with?
· Short-term memory
16. What organelle within the cell buffers calcium?
· Endoplasmic reticulum 
PATHWAYS TO NEURODEGENERATION:
17. What process refers to a breaking down of the cell membrane resulting from the generation of reactive oxygen species?
· Cell necrosis
18. What proteins are activated as a signal to the nucleus to initiate apoptosis?
· Caspases/ Cytochrome C 
19. High levels of dopamine can become neurotoxic when outside of the vesicle due to the activity of what two (2) enzymes?
· Monoamine oxidase and catechol-o-methyl transferase
20. A misfolded protein can be detrimental to the cell because additional energy is required to activate what proteins?
· Chaperones
21. What class of chemicals are released by microglia in response to a damaged cell?
· Cytokines
TBI AND CONCUSSION:
22. Have you ever had a concussion and how do you know?
· Yes -> was very disoriented, very brief loss of consciousness, headache, etc.
23. The acute clinical symptoms of a concussion largely reflect a functional disturbance rather than a structural injury.
24. What are the dangers associated with a second concussion while symptomatic from a first?
· Second impact syndrome -> rare, detrimental condition in which the brain suffers more damage from even a minor impact because it has not yet healed from the first concussion; i.e., respiratory failure, unconsciousness, permanent brain damage, death
25. What type of cerebral force to the brain causes the most devastating injury?
· Rotational/shearing forces
26. Post-mortem examination of several cases of concussed brains demonstrates abnormal axonal morphology and disrupted axonal transport. 
27. What are five common features underlying neurodegeneration?
· Excitotoxicity, increased oxidative stress and production of ROS, mitochondrial dysfunction, protein misfolding, inflammation
28. Shearing and strain forces can lead to diffuse axonal injury permitting the entry of what into the axon?
· Calcium
29. The hyperphosphorylation of what protein leads to the destabilization of microtubules?
· Tau
STROKE:
30. What percent (%) of cardiac output goes to the brain?
· 15-20%
31. Brain tissue death occurs if blood flow dips below 10 ml per 100 g per minute.
32. The Lenticulostriate Arteries Supply blood to what part of the brain?
· Caudate nucleus
33. What is the percentage of strokes that can be prevented?
· 80%
34. An ischemic stroke is caused by what?
· Interruption of blood flow to the brain due to a blood clot -> plaque (fatty materials, calcium and scar tissue) contributes to most ischemic strokes by narrowing the arteries that supply blood to the brain
35. The clinical consequences of stroke are best classified based upon what?
· The anatomical region(s) of the brain affected
36. What is one main function of the astrocyte related to neurotransmitter deactivation?
· Removing extrasynaptic glutamate
37. Lactate has been shown to preserve neuronal function in experimental models of excitotoxicity, posthypoxic recovery, and cerebral ischemia
ALCOHOL AND DRUGS:
38. How can a person develop and maintain a pattern of behavior, like alcoholism, that is so obviously destructive to his or her life?
· No real explanation, but a few theories have been proposed -> epigenetics, etc.
39. What three factors contribute to the vulnerability to develop alcoholism?
· Psychological, biological, sociocultural
40. A deficiency in which vitamin is strongly linked with cell death in alcoholism?
· Thiamine (Vitamin B1)
41. Why do benzodiazepines and acute alcohol have additive effects on reduced glutamate output?
· Both reduce glutamate release and when combined, the two drugs magnify each other’s effects and can slow, or even stop, the natural functions of major parts of the body such as the kidneys, liver, brain, and heart.
42. Acute alcohol reduces glutamate release while chronic alcohol increases glutamate release.
43. Differentiate between apoptosis and necrosis in terms of intracellular pathways.
· Apoptosis: phagocyte (natural process, genetically programmed), microglia causes inflammation -> it chews, requires ATP and release cytochrome c
· Necrosis: Death of cell leads by physical damage to the plasma membrane usually. Characterized by lysis due to swelling -> “Blebs” form -> lead to holes in the cell membrane resulting in cellular disintegration
44. Describe the three ways in which different doses of alcohol can affect GABA transmission.
· At low concentrations, it acts allosterically on GABA-gated Cl− flux (co-agonist) -> reduces glutamate
· At higher concentrations, opens the GABAA receptor channel directly, independent of the presence of GABA (agonist) -> reduces glutamate
· At very high concentrations, it blocks the Cl− current (inverse agonist) -> increases glutamate
45. What two enzymes play important roles in the metabolism of dopamine?
· MAO and COMT
PRIONS:
46. Where in the cell are proteins synthesized?
· Ribosomes
47. Name two ways by which protein folding can occur.
· Through chemical properties of amino acids into its native conformations (i.e., primary, secondary, tertiary) or by chaperones  
48. List and differentiate the three main posttranslational mechanisms (what is the differential main function of each).
· Phosphorylation: regulation of cell cycle, growth, apoptosis, and signal transduction pathways
· Glycosylation:  monitor the status of the effects on protein folding, conformation, distribution, stability, and activity
· Ubiquitination: catalyzes the degradation of the ubiquitinated protein 
49. What is a working definition of a prion?
· An infectious agent that transmits scrapie, composed of solely a single, protease-resistant protein designated the scrapie prion protein (PrPSc)
50. The presence of what protein in neurons is a prerequisite for prion-induced neurotoxicity?
· PrPC
51. Prion diseases are distinguished by long incubation periods, characteristic spongiform changes associated with neuronal loss, and a failure to induce what response?
· Inflammatory response
52. Do you have a higher likelihood of developing sporadic or variant CJD?
· Sporadic
53. CJD is characteristically marked by global degeneration of the central nervous system as indicated by the presence of what histological pattern?
· Vacuolation (presence of spongiform degeneration) -> vacuoles formed are lined by PrPSc 
MS:
54. What is the age group most-often diagnosed with MS?
· Young adults aged 15-40
55. What is the clinical pattern of relapse-remitting MS?
· Clearly defined attacks of neurological deficits, which are followed by times of partial or complete recovery
· During times of remission, disease progression is halted
56. The wide array of signs and symptoms of MS is due to what?
· Variability of lesions within CNS white matter
57. How would you differentially diagnose MS from Guillain-Barre Syndrome based on the pattern of oligoclonal antibodies?
· MS has a pattern of oligoclonal bodies in intrathecal-only and intrathecal-systemic
· GBS has patterns of oligoclonal bodies in systemic only 
58. Inflammatory microglia displaying the M1-like phenotype are associated with neuroinflammation and subsequent neuronal loss while microglia displaying M2-like phenotype support neuron survival.
59. Vitamin D can potentially decrease the expression of what toxic cytokine?
· Inflammatory cytokines
60. In acute MS lesions, infiltration of immune cells is a key feature.  What type of cells do these infiltrates mostly consist of?
· T cells and macrophages
61. What protective mechanism inherent in the brain breaks down (during aging) and may lead to increased CNS infiltration of peripheral T cells?
· Blood brain barrier
ALZHEIMER’S:
62. All cases of AD are preceded with a diagnosis of what affliction?
· Mild cognitive impairment
63. AD is characterized by what two types of brain pathology?
· Beta-amyloid plaque and neurofibrillary tangles
64. Braak stages I-II represent clinically “silent periods” of the disease with NFT involvement confined to what brain region?
· Transentorhinal region of the brain
65. What are five common symptoms of dementia?
· Confusion, forgetfulness, agitation, sitting doing nothing, repeating themselves
66. What neuropsych tests are most sensitive to early AD?
· Delayed recall memory tests
67. Aβ is formed by the sequential cleavage of amyloid precursor protein (APP) by which two secretases?
· Beta-secretase and gamma-secretase
68. Abnormally phosphorylated tau protein becomes dissociated from what and results in what?
· Dissociates from neuronal microtubules and results in the accumulation of paired helical filaments
69. What is the name of the membrane protein located primarily in the endoplasmic reticulum (ER) whereby mutations perturb Ca2+ homeostasis, resulting in increased release of Ca2+?
· Presenilin
PARKINSON’S:
70. 1 in every 200 persons in the age range 60-69 have PD.
71. What is the most visible outward sign of Parkinson’s disease?
· Resting tremor
72. Tyrosine is converted to what by tyrosine hydroxylase?
· L-DOPA
73. Parkinsonian motor symptoms do not appear until up to what percent of pars compacta dopaminergic neurons have died?
· 50-80%
74. According to the Braak staging scheme, Lewy bodies first appear in what part of the brain?
· Olfactory bulb, medulla oblongata, pontine tegmentum
75. Damage within the basal ganglia can produce what two main types of motor symptoms?
· Hyperkinetic (excessive involuntary movements) and hypokinetic (paucity of movement)
76. Dopaminergic neurons in the pars compacta contain less calbindin than other neurons leading to less ability to buffer Ca++.
77. What misfolded protein aggregates in PD?
· Alpha-synuclein
HUNTINGTON’S: 
78. How many CAG repeats are associated with complete penetrance and near 100% chance of developing HD?
· 40+
79. What does it mean when a disorder has an autosomal dominance pattern of inheritance?
· You only need to get the abnormal gene from one parent in order for you to inherit the diseases
80. What mammalian species has the longest polyQ tracts?
· Humans
81. Htt is typically found in cytoplasm whereas mHtt aggregates can be located within the nucleus of striatal neurons.
82. HD pathology seems to specifically affect caudate neurons in which basal ganglia pathway?
· Indirect
83. Excessive cytosolic Ca2+ signals result in mitochondrial Ca2+ uptake triggering the release of Cytochrome C and apoptosis.
84. Mutant huntingtin can ultimately lead to an increase in the phosphorylation of what microtubule-associated protein?
· Htt 
85. mHtt fails to interact with REST in the cytoplasm leading to suppression of BDNF transcription.
ALS:
86. ALS affects what pathway in the spinal cord?
· Lateral corticospinal tract
87. What lifestyle behavior has been suspected as a probable factor in the risk of developing ALS? 
· Smoking 
88. What outward motor changes are characteristic of bulbar ALS?
· Inability to control muscles used for chewing, swallowing or speaking
89. What is the main function of superoxide dismutase?
· Antioxidant, breaks down ROS into oxygen or hydrogen peroxide
90. What three alterations of WT SOD1 can lead to misfolding and aggregation?
· Loss of the disulphide bridge (C57-C146)
· Demetallation
· Aberrant modifications such as oxidation of amino acid side chains
91. SOD1 converts superoxide anions to what (which also can mutate SOD1)? 
· Hydrogen peroxide
92. [bookmark: _GoBack]Misfolded SOD1 can be taken up by astrocytes impairing glutamate clearance.



