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I.  (80 points) Multiple choice questions, 2 points each, only one answer is correct:

1.  Which statement is FALSE?

A. The Ig A class of immunoglobulin is found in breast milk.

B. The bone marrow produces stem cells from which ALL lymphocytes are derived.

C. The response to viral infections often involves T killer cells.

D. Macrophages and neutrophils have phagocytic and antigen processing and presentation activities.

2. Which statement is FALSE?

A. B-cells differentiate into plasma cells that secrete antibody.

B. The CD4 and CD28 are receptors on T-helper cells.

C. Complement activation occurs when macrophages engulf a foreign substance.

D. The Ig E class of immunoglobulin may often be involved in allergic

responses.

3. Major diseases that increase in incidence with aging and involve alterations of immune function Include:


A. cancer


B. infectious diseases

C. viral infections

D. autoimmune  diseases

E. all of the above

4) Which statement regarding the thymus is the best answer?

A. The thymus reaches its maximum weight to body weight ratio at birth and its maximum absolute weight at puberty 

B. The thymus is primarily composed of thymocytes, epithelial cells, fat and connective tissue

C. The thymus secretes thymosins and is a site of T-cell storage and cell maturation

D. Senescent T-cells accumulate in the thymus due to defects of apoptosis

E. All of the above

5. Which statement about immunoglobulins (Igs) is FALSE?


A. They are peptides


B. Each heavy chain is linked to a light chain

C. The antigen binding portion (Fab) has a non-variable     (constant) amino acid sequence

D. Each Igs is comprised of 2 heavy chains


E. Heavy chains are bound to each other by disulfide linkages

6.  Which statement is FALSE?

A. IgD can serve as a receptor on B-cells

B. Within the thymus, most thymocytes (or pre-T cells) are 
destroyed

C. Lymph nodes are not key components of the immune 
system

D.  Natural killer cells often are involved in killing cancer cells

7. Hallmarks of immunosenescence include the following statements, EXCEPT:


A. Decline in production of new cells from bone marrow


B. Decline in responsiveness to vaccines


C. Decreased immune surveillance by T cells


D. Increased immune surveillance by NK cells


E. Increased cytokine production imbalance

8.  With aging:

A. There is a general functional impairment of macrophages and granulocytes

B. Granulocyte-Macrophage Colony Stimulating Factor (GM-CSF) is less able to activate granulocytes

C. Macropahes of aged mice may produce less Interferon  (IFN) 


D. All of the above


E. None of the above

9. In the elderly, the increasing prevalence of gastritis and gastric and duodenal ulcers is due to:


A. Decreased secretion of hydrochloric acid


B. Decreased secretion of pepsin


C. Prevalence of Helicobacter pylori infections


D. Decreased production of the hormone gastrin


E. Gastric mucosa hypertrophy

10. Aging-related changes in the joints include:


A. Formation of bone “spurs” on heads of long bones


B. Replacement of smooth cartilage by a rough surface


C. Progressive thickening of cartilage


D. A great deal of motor disability and pain


E. All of the above
11. In the skin of the elderly, the dryness of the skin is due to:


A. A decrease in sweat and oil production


B. A decrease in the number of melanocytes


C. A decrease in dermal thickness


D. Diminished touch sensation


E. None of the above

12.  Physical health at progressive ages is measured by a number of tests/data that include:


A. Activities of Daily Living (ADLs)


B. Instrumental Activities of Daily Living (IADLs)


C. Number of days in bed due to disease


D. Number of days of hospitalization


E. All of the above

13. Diseases of old age are characterized by:


A. Multiple diseases simultaneously affecting the same 
individual
B. Acute rather than chronic course of the disease


C. Less side-effects of medications


D. All of the above


E. None of the above

14. Major symptom of dementia consists primarily of: 


A. Loss of memory
B. Loss of all cognitive functions 


C. Loss of consciousness


D. Loss of vision


E. Loss of sleep

15. In the late-onset, Type 2 diabetes:


A. Blood levels of insulin are usually normal or elevated


B. Blood glucose levels are elevated well above normal


C. The number of insulin receptors in the muscle is decreased


D. Microangiopathy leads to lower limbs gangrene and/or blindness


E. All of the above
16. In rats and mice, food/calorie restriction initiated at a young age (e.g. at weaning) will:


A. Induce marked mortality at young ages


B. Significantly prolong the life span


C. Reduce and delay the occurrence of diseases at later ages


D. Strengthen the immune function


E. All of the above
 

17. Risk factors for Chronic Obstructive Pulmonary Disease (COPD)

include the following EXCEPT:


A. Cigarette smoking


B. Air pollution


C. Young age


D. Genetic factors


E. Chronic respiratory tract infections

18. Of the following signs/symptoms which is the most important to detect malnutrition in the elderly?


A. Pallor of the skin


B. Dryness of the oral cavity 

C. A pre-albumin level of less than 1.3g/dl


D. A profound and persistent constipation


E. None of the above

19. Calcium is reduced in post-menopausal women with osteoporosis, 
because: 


A. Vitamin D intake is decreased (poor nutrition or sunlight 
 
   
exposure)

B. Intestinal absorption of calcium is decreased


C. Calcium receptors are decreased


D. All of the above

E. None of the above

20. Apoliprotein E:


A. Is recognized by the LDL (low density lipoprotein) receptor
 


B. Targets VLDL (very low density lipoprotein) remnants to the liver      

            where they are metabolized


C. One of the isoforms ApoE4 is associated with increased risk for 
   
   familial late onset Alzheimer’s disease


D. All of the above


E. None of the above

21.The following statements about Renin are correct, EXCEPT:


A. Is a protease produced by the renal juxtaglomerular cells


B. Converts angiotensinogen to angiotensin II


C. Hydrolyzes angiotensinogen to angiotensin I


D. Is stimulated by decreased blood pressure


E. Is stimulated by decreased extracellular fluid volume

22. The following statements about Benign Prostatic Hyperplasia (BPH)

      are correct EXCEPT:


A. It is caused by growth of the prostate after the age of 40


B. It affects 95% of men 70 years of age and older


C. It is found primarily in men who lack 5-alpha-reductase


D. It may induce obstruction of the urethra


E. It is not found in men who have been castrated

23. Possible risk factors for prostate cancer include the following EXCEPT:


A. Genetic predisposition


B. Smoking


C.Vitamin A excess


D. Vasectomy

E. Sexually transmitted diseases

24. All of the following changes occur with normal aging of the skin EXCEPT:


A. Decreased numbers of langerhan cells


B. Decreased vasculature (blood vessels)


C. Less hair follicles


D. Deeper dermal papilla
25. Specific proteins that have evolved in cells to protect them against 
free radicals include all of the following EXCEPT:


A. Homocysteine

B. Catalase


C. Glutathione peroxidase


D. Superoxide dismutase (SOD)

26.  A woman suffers from severe osteoporosis, which of the following 
treatments would NOT help increase her bone strength? 


A. increased calcium & vitamin D intake and absorption


B. greater osteoblast activity


C. more sunlight


D. greater parathyroid secretion

27.  All of the following are components of the vascular system that contribute to atherosclerosis EXCEPT:


A. insufficient vasa vasorum 


B. increased blood turbulence at arterial bifurcation sites 


C. increased endothelin levels with age


D. increased EDRF (endothelial relaxation factor)


E. none of the above

28. One mile of steady walk induces consumption of:


A. 200  Kcal


B. 100 Kcal


C. 300 Kcal


D. None of the above

29. The appropriate percentage of macronutrients in the recommended diet for the elderly should consist of:


A. 30% proteins; 20% fats and 50% carbohydrates


B. 25% proteins; 25% fats and 50% carbohydrates

C. 15% proteins; 30% fats and 55% carbohydrates


D. 11% proteins; 20-30 % fats and 59-64% carbohydrates
30.   In an elderly suffering from insomnia, how many cups of coffee (American style) will you recommend?


A. one


B. No more than 2


C. Only one but in the early morning


D. Only one but with cream or milk added

31. A diagnosis of type 2 (non-insulin dependent) diabetes mellitus should be considered for any individual over the age of 40 who presents the following characteristics, EXCEPT:


A. Presents the classic symptoms of diabetes: polyphagia, polyuria,

            polydipsia 


B. Is extremely emaciated  (thin)


C. Has a family history of type 2 diabetes


D. Belongs to a high-risk ethnic group (e.g. native American)

E. Has a rapidly progressing cataract

32.  The production of the strong oxidant hydrogen peroxide (H202)

occurs in all the following intracellular structures EXCEPT:


A. Mitochondria 


B. Peroxisomes


C. Endoplasmic reticulum

         D. Golgi apparatus of hepatic cells


E. Cytosol

33. Education (learning) may promote longevity by a variety of mechanisms, such as:


A. Promoting better health (hygiene) habits


B. Encouraging consistent physical exercise


C. Facilitating better access to medical care


D. Providing better nutrition 


E. All of the above

34. Some of the symptoms that accompany menopause in some women

include the following, EXCEPT:


A. Hot flashes

B. Increased HDL levels 

C. Increased risk of coronary disease

D. Increased risk of osteoporosis

E. Increased incidence of insomnia

35. With aging, all of the following changes occur, EXCEPT:


A. DNA damage increases 

B. Mitochondria decay due to DNA/RNA, proteins and lipids oxidation

C. Folate deficiency induces chromosomal breaks

D. Cancer rates double in populations with fewer fruits and 


vegetables in their diet

E. Deficiency of Vitamin E prevents/delays mitochondrial decay

36.  Which is the BEST intervention to prevent/delay mitochondrial decay?


A. Acetyl-carnitine


B. Lipoic acid


C. Lipoic acid with acetyl carnitine


D. Vitamin C


E. Low protein diet

37.   Reversal of aging changes in old rats by administration of a number of micronutrients:


A. Lowers oxidants


B. Prevents neuronal RNA oxidation


C. Increases ambulatory and cognitive ability


D. All of the above


E. none of the above

II. (40 points) True/False Questions, 2 points each   

TRUE: A   FALSE: B

 41.  T / F  Basal metabolic rate decreases with aging

42. T / F  A healthy prostate is dependent on androgens for growth and

 
       development

43. T / F  In the prostate, testosterone is converted to dihydrotestosterone.

44. T / F  Angiotensin II binds to receptors in the zona glomerulosa of the

             adrenal cortex to stimulate production/secretion of aldosetrone

45. T / F  Urinary/fecal incontinence may be defined as involuntary loss of 

    urine/feces  in amount and frequency to be a social/health problem.

46. T / F  Proteins are normally excreted in the urine.

47. T / F  Sugar is normally present in the urine.

48. T / F  Polydipsia, polyphagia and polyuria are a triad of symptoms 
found in diabetes.

49. T / F  The Langerhans cells of the skin are immune cells.

50. T / F  Color perception improves with old age.

51. T / F  Photoaging, like normal aging, results in fine-lined wrinkles.

52. T / F  Women are more prone to diabetes and Alzheimer's disease.

53. T / F  Levels of subcutaneous fat decrease with age.

54. T / F  In male & female humans, FSH levels are lower in a 70 year old 
  
than in a 25-year old.

55. T / F  The symptoms of Werner's Syndrome, a premature aging 
 
syndrome in humans, become apparent in childhood.

56. T / F  Working memory is faster in older individuals with more neuron 
activation and redundancy in the frontal lobe.

57. T / F  The changes in a woman's menstrual cycle associated with 
menopause are due specifically to the exhaustion of ova.  

58. T / F  Creatinine clearance increases in the elderly.

59. T / F  Necrosis is an active, disorderly process of programmed cell 
death.

60. T / F  Aggressive cancers will express telomerase but not express p53 
& pRB.

III.  (80 points) Short Answer Questions

61.  (15 pts)  In this classical drawing of the pathogenesis and clinical manifestations of atherosclerosis:

1. indicate the ages (in years) starting at birth (zero) in the abscissa, and

2. write, directly on the drawing, the major atherosclerotic changes with progressive ages (A to D), the 4 major clinical consequences of advanced atherosclerosis (E to H).




PLACE DRAWING HERE

62.  (10 pts) 

MATCH the age-associated CNS diseases listed on the left with the APPROPRIATE NUMBER on the right, for the presumptive major morphologic or biochemical changes or symptom characteristic of the disease (more than one symptom/change per disease is possible).

DISEASE 



MORPHOLOGIC, BIOCHEMICAL CHANGE, SYMPTOM

Alzheimer’s disease

1. Neuritic plaques

2. Loss of dopaminergic neurons in substantia 

nigra






3. Neurofibrillary tangles


4. repeated small strokes or short periods of

Parkinson’s disease 


brain ischemia



5. Rigidity, tremors






6. severe cerebral atherosclerosis






7. amyloidosis






8. often associated with diabetes mellitus

Mulinfarct disease 

9. Lewys bodies






10. dementia

63.  (15 pts total) 

A.  Define antagonistic pleiotropy in the space provided (5 pts):

B.  Give two specific & distinct examples of antagonistic pleiotropy

(5 pts each):

Example 1: 

Example 2:

64. (5 pts)  Define the neuroendocrine theories of aging.

65. (15 pts total) 

A. Using a diagram, draw the Hypothalamic- pituitary- adrenal axis, use arrows and include ALL hormones involved in this regulatory cascade (10 pts).

B.  In the space provided, briefly describe the role of the hippocampus in the regulation of stress hormone release (2 pts).

C. Use a diagram and draw the Degenerative Cascade of glucocorticoid secretion and briefly describe why glucocorticoid secretion is enhanced 

(3 pts).

66. (8 pts)  Give FOUR reasons how cellular senescence and apoptosis may suppress cancer:

1.

2.

3.

4.

67. (6 pts)  How could progress in cryonics, cloning and gerontology be used to rejuvenate and extend the lifespan of a 90 year old terminal cancer patient? 

68. (6 pts)  Name the three types of cells in the bone which are involved in bone remodeling and their functions.

