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Chapter 11 – Nutrition (pp. 211-237)
Questions: 

1.  Quantitative nutritional requirements in NHP's have been highly studied via feeding trials in the last 50 years. (T/F)

2.  Nutritional requirements vary based on the genetics and the objectives of the colony. (T/F) 
3.  Nutritional requirements vary based on the life stage of the individual. (T/F) 
4.  Colobus monkeys have a specialized foregut that ferments leaves similar to ruminants. (T/F) 
5.  Feeding sudden large amounts of high Carbohydrate foods (such as low-fiber monkey biscuits) to leaf-eating members of the Colobinae family may lead to fatal bloat. (T/F)

6.  Colobus monkeys have a well developed colon and cecum which allows hindgut fermentation. (T/F) 
7.  The pygmy marmoset relies on insects as its primary foodstuff in the wild (T/F) 
 8.  Obesity is seen mainly in female rhesus and pig-tailed macaques (T/F) 
9.  Two groups of infant rhesus monkeys received equal protein restricted (deficient) diets, one containing casein and the other soy.  Which is true?  

        A. The monkeys were equally suppressed in regard to rate of growth.  
        B. The Casein diet group had a better rate of growth 
        c. The Soy diet group had a better rate of growth 

10. An essential amino acid is synthesized by the liver (T/F) 
11.  Protein is a source of amino acids and nitrogen (T/F) 
12.  Protein derived from plants is considered "high quality" and has a favorable ratio of essential amino acids. (T/F) 

13.  A "limiting amino acid" is the amino acid that is present in the least quantity in a food item (T/F) 
14.  "Nitrogen balancing procedure" estimates the amount of Nitrogen required to keep the animal in nitrogen equilibrium, and works well with all dietary protein sources. (T/F) 

15.  Dietary requirements for protein approximately double when in Cebus and Saimiri infant monkeys are fed soy protein based food, compared to lactalbumin or casein based food. (T/F)

 16.  Linoleic, linolenic and arachidonic acids are examples of: 
        a. Non-essential fatty acids 
        b. Essential fatty acids 
        c. Amino acids 
        d. non-toxic cleaning agents 

17. Essential dietary fatty acid deficiencies are associated with: 

a. Hair loss and dry scaly skin 

b. Anemia 

c. Bone marrow hypoplasia 

d. All of the above 

18.     Atherosclerosis can be induced in NHP’s via high fat diet for 1 to 2 years (T/F) 
19.     There are no species differences (Cyno vs. Vervet) in regard to tolerance of fat type in the diet. (T/F) page 220.

20.     Breast vs Formula feeding in infancy alters cholesterol metabolism and serum lipoprotein concentrations in adult baboons.  (T/F)

21.     Fat provides ___ the metabolizable energy of an equal amount of carbohydrate 

a.      1.5x 

b.      2.25x 
c.      3.75x 
d.      5.0x 

17.     Sucrose potentiates the effects of NaCl in causing hypertension in Ateles sp. (T/F) 

18.     Adult male Squirrel monkeys display no preference for Sucrose, Maltose, or Polycose when fed at equal concentrations.  (T/F)

19.     In New world Monkeys, Vitamin D3 is __________ as Vit. D2 in promoting intestinal calcium absorption. 

a.      As effective 

b.      Less effective 
c.      More effective 

25.     Rhesus monkeys may be susceptible to Vitamin _____ toxicity when fed New World Monkey diet. 

a.      Vitamin C 

b.      Vitamin A 
c.      Vitamin D3 
d.      Vitamin E 

26.     Vitamin A deficiency decreases reproductive performance of Rhesus. (T/F) 
27.     Serum or plasma tocopherol concentration is a useful index for _____ in NHP’s 

a.      Vitmin E 

b.      Vitamin A 
c.      Thiamin 
d.      Vitamin D 

28.     Monkeys can utilize Vitamin K synthesized by intestinal bacteria (T/F) 
29.     Certain karyotypes of Aotus trivergatus have Vitamin E-deficient like hemolytic anemia that is ameliorated by injection of selenium and Vitamin E. (T/F)

30.     Vitamin A, D, E, and K are all: 

a.      Essential vitamins that must be supplemented in the diet 

b.      Fat soluble 
c.      Water soluble 
d.      Synthesized by the liver 

31.     In monkeys fed water-soluble vitamin deficient diets: 

a.      Monkeys typically develop signs of deficiencies rapidly 

b.      Monkeys are generally slow to develop signs of deficiencies 
c.      Monkeys experience sudden death 
d.      All of the above 

32.     L-gulonolactone oxidase: 

a.      Breaks down vitamin E 

b.      Synthesizes ascorbic acid 
c.      Is part of the Kreb’s cycle 
d.      Assists in breakdown of omega-3 fatty acids 

33.     Which primate does not require Vitamin C in its diet? 

a.      Aotus sp. 
b.      Nycticebus coucang 
c.      Tupaia glis 
d.      Macaca nemestrina 

34.     Vitiamin C deficiency can be caused by improper storage of diet including overheating and exposure to humidity. (T/F)

35.     Vitamin C deficiency causes which clinical signs: 

a.      normocytic anemia 

b.      Gingival hemorrhage and loose teeth 
c.      Exophthalmus 
d.      All of the above 

36.     Anemia is a sign of which deficiency: 

a.      Folic acid 

b.      Niacin 
c.      Riboflavin 
d.      copper 
e.      All of the above 

37.     Sodium is the primary _______ cation: 

a.      Extracellular 

b.      Intracellular 

38.     “Fading infant syndrome” of Rhesus is associated with: 

a.      elevated dietary Zinc 

b.      decreased plasma copper 
c.      Galvanized steel caging 
d.      All of the above 

39.  Potassium is the primary _______ cation: 

a.      Extracellular 

b.      Intracellular 

40.     Name the six characteristics associated with wasting marmoset syndrome. 
41.     Dietary supplementation cannot be considered environmental enrichment by today’s standards. (T/F) 
42.     The most abundant nutrient in live food is (p. 235 table III): 

a.      Phosphorous 

b.      Crude protein 
c.      Moisture 
d.      Crude fiber 

43.     Iodine is necessary for: 

a.      TSH 

b.      Thyroxine 
c.      Muscle development 
d.      Amino acid synthesis 

44.     Copper is essential for Hemoglobin formation (T/F) 
45.     Iron, Copper, and Zinc are trace elements in the diet. (T/F) 

46.     Sodium is the mineral found in highest concentration in mammalian bodies. (T/F) 

47.     Calcium, Phosphorous, sodium and potassium are major elements in the diet. (T/F) 

48.     Iron is an important component of: 

a.      Hemoglobin 

b.      Cytochromes 
c.      Myoglobin 
d.      All of the above 

49.     Diets containing only soybean protein reduce the intestinal absorption of iron (T/F) 
50.     Colostrum is high in the mineral ______ compared to mature Rhesus milk, and should be supplemented in hand-reared infants.

a.      Iodine 

b.      Magnesium 
c.      Calcium 
d.      Phosphorous 

51.     A typical Calcium:Phosphorous ratio in rhesus breast milk is: 

a.      3:1 

b.      2:1 
c.      1:1 
d.      0.5:1 

52.     The most labile ingredient in an extruded diet is: 

a.      Essential fatty acids 

b.      Tryptophan 
c.      Vitamin C 
d.      Sucrose 

53.     Natural ingredient primate foods are typically stored no more than 
a.      120 days 

b.      240 days 
c.      90 days 
d.      60 days 

54.     Which is generally more palatable for primates, a pelleted diet or an extruded diet? 

55.     Vitamin K is a cofactor for glutamyl carboxylase, which is involved with activation of clotting factors. (T/F) 

56.     Protein deficiency during gestation leads to increased neonatal mortality in Rhesus and Squirrel monkeys (T/F) 
57.     The primary source of energy in lab animal diets comes from: 

a.      Fat 

b.      Protein 
c.      Sucrose 
d.      Carbohydrates 

58.     The type of fiber in a semi-purified diet does not influence lipid metabolism. (T/F) 

59.     Addition of dietary fiber causes a decrease in transit time through the GI tract. (T/F) 
60.     Differential Diagnoses for bleeding gums in a primate include: 

a.      Vitamin C deficiency 

b.      Vitamin A toxicosis 
c.      Both a and b 
d.      Neither a nor b 

61.     Name 2 major ntioxidants that prevent lipid peroxidation in cell membranes.  
62.     Ergocalciferol is vitamin_____ 
63.     Cholecalciferol is Vitamin_____ 
64.     Pyridoxine is vitamin ____ 
65.     Cobalamin is vitamin _____ 

Answers: 
1. F 
2. T 
3. T 
4. T. 
5. T 
6. F, Alouatta sp. 
7. f, gums and plant exudates 
8. T 
9. B 
10.F 
11. T 
12. F 
13. T 
14. F 
15. T 
16. B 
17. D 
18. T 
19. F 
20. T 
21. B 
22. T 
23. F Bonnet monkeys have no preference at 0.01M solution 
24. C 
25. C 
26. T 
27. A 
28. T 
29. T 
30. B 
31. A, high turnover rate and reduced capacity for storage in tissue 
32. B 
33. B: although C is true, it has been reclassified and is no longer a primate 

34. T 
35. D 
36. D 
37. a 
38. D 
39. B 
40.  weight loss, muscle atrophy, hair loss, chronic diarrhea, chronic colitis, anemia 
41. F 
42. C 
43. B 
44. T 
45. T 
46. F, calcium 
47. T 
48. D 
49. T 
50. B 
51. B 
52. C 
53. C: Note:the use of stabilized Vitamin C may change this parameter. 
54.  extruded 
55. T 
56. T 
57. D. 
58. F; pg. 223 
59. T 
60. C 
61.  Vitamin E and glutathione peroxidase 
62. D2 
63. D3 
64. B6 
65. B12 

