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QUESTIONS:
1.
True or False.  Diets can impact projects but only the nutrient levels (too low or too high) in the diet affect the animals.

2.
True or False. What little is known about diets for mice and rats comes from elaborate nutrition studies.

3.
True or False.  Because different strains and stocks, mutants, and GEM strains of mice have different growth rates and different mature body rates, it is known exactly what the different nutrient requirements are for each strain.

4.
True or False.   The most comprehensive publication for mice nutrient requirements is the National Research Council 1995 (NRC 1995), but event this publication has limitations because it lists a single requirement for all stages of life (breeding, growth, and maintenance).

5.
Nutrient requirements are typically expressed as:

a.
proportion or percentage of the diet

b.
an amount required per day

c.
an amount per day adjusted to metabolic body size (W 0.75)

d.
all of the above

6.
What is W 0.75?

7.
What are the major classes of nutrients?

8.
What classes of nutrients provide energy to the animal?

9.
True or False.   The proximate analysis accurately tells you what the animal’s daily intake should be? 

10.
The units of dietary energy are expressed as:

a.
calories in the US

b.
Joules in SI units

c.
kcal

d.
kJ

e.
all of the above 

11.
Which of the following are used to express dietary energy?

a.
Gross energy (GE):  the energy liberated from the diet in a bomb calorimeter

b.
Digestible energy (DE):  the heat of combustion of the feces subtracted from the GE of the diet.

c.
 Metabolizable energy (ME):  The energy retained in the body and available for use, trying to account for losses in urine, gases, skin and hair, etc.  Ratio of ME to DE is 0.95-0.96     

12.
What are the Atwater factors for crude protein, crude fat and crude carbohydrates?

13.
Which, or which combo, of the following factors influence energy requirement for any physiological state? 

a.
gender

b.
strain or genetics

c.
 body composition

d.
nutrient composition of the diet

e.
environmental temperature

14.
Multiple sources were used to compile estimates of energy requirements of mice for maintenance, growth and breeding.  In general, the maintenance energy requirement has a linear relationship with the ambient temperature.  What is the general range of maintenance energy requirement for mice in maintenance phase at -15(C to 5(C ?

15.
Multiple sources were used to compile estimates of energy requirements of mice for maintenance, growth and breeding.  In general, the maintenance energy requirement has a linear relationship with the ambient temperature.  What is the general range of maintenance energy requirement for mice in maintenance phase at 30 to 33(C?

16.
Multiple sources were used to compile estimates of energy requirements of mice for maintenance, growth and breeding. Vast temperature extremes are not reported for growth phase.  What is the general range of kJ ME/ W 0.75 /d for mice in growth phase?

17.
In relation to body size, the mouse produces how many times more milk than a cow on a per day basis?

18.
When is the lowest and when is the highest reported day(s) of milk production for mice?

19.
What is the composition of milk in late lactation?

20.
True or False.   Studier (1979) reported a 1.6 fold increase in MEI (metab. energy intake) during lactation from that at parturition in young growing inbred female mice of uncertain strain:  this is about four times maintenance. A similar increase has been reported in inbred BALB/c/Han and C57BL/6J mice. Greater increases in MEI during lactation have been reported in outbred Swiss Webster and MF1 mice.  Intake peaked at about 4 times MEI, within average increase over the lactation period of 2.4 times MEI.  

21.
True or False.   The temperature standards set forth in The Guide are based on the optimal temperature required for lactation. 

22.
True or False.   At 30 deg C, lactating mice produced less milk energy than at 21 deg C as a result of decreased milk flow and energy density of the milk.

23.
Mice fed low energy density diets during lactation are unable to compensate by merely ingesting more food.  Consequences of the low energy include:

a.
low weaning weights of pups

b.
delayed vaginal opening in female pups

c.
increased pup mortality

d.
a and b only.

24.
True or False.  The building blocks of protein are muscle.

25.
True or False.   The amino acids animals need are obtained only through their dietary intake.

26.
True or False.   Pvt. Tim Hall died fighting in the current war.

27.
Which of the following pairs of aa are enantiomers of each other, and which form is the most common in nature?            A.  D-Valine and L-Valine, B.  S-Val and L-Val, C.  OD-Val and OS-Val

28.
True or False.   It has been shown in mice that D- forms of aa alone are the complete biological equivalent to the L-form.

29.
Goettsch (1960) found the best reproductive performance in outbred Swiss mice with a  ________-based diet containing ______% protein, although the difference between other diet protein levels were small (16.3%, 11.4% and 9.4% protein).

30.
The NRC (1995) recommendation for protein from a natural-ingredient diet for adequate reproduction is ______.

31.
When looking at aa levels in mouse feeds, if the met and cys levels are combined, the met should contribute at least _____ of the total value.

32.
When looking at aa levels in mouse feeds, if the phe and tyr levels are combined, the phe should contribute at least _____ of the total value.

33.
Many rodent diets made in the US and Europe contain protein levels above ____%, and some are as high as _____%.  Many diets specifically designed for maintenance have protein levels in the ___ to ____% range.

34.
Breeding diets need no more than ____% protein.

35.
True or False.   Excessive amounts of protein have been associated with kidney damage in rats but protein-induced nephritis is rarely reported in mice, and if present, may be strain related. 

36.
Dietary fat supplies ____ and _____ to the animal. 

37.
The 2 EFAs for mice are ______ and ______.

38.
True or False.   Linoleic acid acts as a source of the fatty acid, arachidonic acid.  Aracindonic acid is sometimes classified as an EFA but it is only truly essential when there is no source of linoleic acid.

39.
True or False.  EFAs are the source of physiologically active prostaglandins.

40.
True or False.  Diets containing about 5-6% fat are perfectly acceptable for growth and breeding of most stocks and strains of mice. 

41.
True or False.   There are no recommendations for the crude fiber content of mouse diets.   

42.
True or False.   Trace elements are present at concentrations of no more than about 80mg/kg body weight.  

43.
Major (macroelements) elements are listed in _____ units while trace elements (microelements) are listed in _____.

44.
List the 7 macroelements for mice.

45.
List the 6 trace elements for mice.

46.
True or False.   Dystrophic calcinosis occurs in mice and rats.

47.
List 5 factors that could increase the chances of nephrocalcinosis.

48.
What is the usually acceptable Ca:P weight ratio? 

49.
True or False.   The main standard purified diets, AIN-76A, AIN-93G, AIN-93M have been linked to mineral deficiencies between 1992 and 1998.  

50.
What are the 4 fat soluble vitamins?

51.
What are the chemical names of the fat soluble vitamins?

52.
Match the water soluble vitamin with its chemical name:

1.  Vit B1
A.  Colbalamin (collective term)/ Cynocobalamin (pure substance)

2.  Vit B2
B.  Choline

3.  Vit  B3
C.  Pyridoxine

4  Vit B4
D.  Biotin

5.  Vit B5
E.  Folacin/ Folic Acid

6.  Vit B6
F.  Pantothenic acid

7.  Vit B7
G.  Thiamine

8.  Vit B9
H.  Riboflavin

9.  Vit B12
I.  Choline

10.  Vit H
J.  Nicotinic Acid (niacin), Nicotinamide (niacinamide)

53
Riboflavin is supplied to natural-ingredient diets as a _____ product containing ___% riboflavin.  For liquid diets, the more soluble _________ should be used.

54.
In liquid form, choline is ________.

55.
Typical ingredients of mouse diets are generally poor sources of biotin, so biotin is typically supplied in a dilute spray-dried form that delivers____%  ____.

56.
Vitamin levels are usually well above requirements in natural-ingredient diets to allow for : a. processing losses, b. possible inefficiencies in absorption,  c. losses in storage at ambient temperature, d. to prolong shelf life, e. all of the above, or f. a & c only.

57.
What 2 ingredients increase the degradation rate of vitamins in storage  (in pre-mixes, not feeds)?

58.
True or False.  Lawson et. Al (2005) published a report that NIH-31 fortified with 3000IU/kg of vit B12 had positive effects in the treatment of ulcerative dermatitis in B6 mice.

59.
What are examples of feed contaminants?

60.
What types of studies place strict limits on contaminants?

61.
True or False.   Non-nutrients in feeds could be saponins, trypsin inhibitors, and hemagluttinins.

62.
What does the acronym AOAC stand for? 

63.
Testing laboratories should be evaluated for both accuracy and precision – define the latter 2 terms 

64.
What do MDL and PQL stand for and how are they related? 

65.
Match the definition to each of the following diets: 
a.
Natural Diet 

b.
Medicated 

c.
Purified or Semisynthetic 

d.
Certified 
e.
Chemically Defined 

1.
Contains standard agricultural indredients (cereals, seeds, animal proteins) but may be made with more oversight of sourcing and with more monitoring
2.
Made from pure ingredients each of which is a single-source nutrient (e.g., casein, dextrins, sucrose)
3.
Protein source is replaced by amino acids and Fat source is replaced by individual fatty acids
4.
Analyzed for specific contaminants, usually by the manufacturer; typically used for GLP studies
5.
Contain specific medication, most commonly fenbendazole for pinworm eradication/control
66.
Which of the following types of diets are most suitable as a low-allergan diet: 

a.
Natural diet 

b.
Certified diet 

c.
Chemically defined diet 

d.
Purified diet 

67.
A ______ refers to the blend of natural ingredients that has not yet been processed; the equivalent term for chemical or purified diets is _______ 

a.
Pellet 

b.
Powder 

c.
Meal 

d.
Mash 

e.
Mill 

68.
Name 2 advantages originally thought to be associated with extruded or expanded diets vs. pelleted diets 

69.
Which of the following are true statements regarding extruded or expanded diets: 

a.
Extruded diets are less expensive to make than pelleted diets 

b.
Extruded diets are more expensive to make than pelleted diets 

c.
Extruded diets absorb fat better than pelleted diets 

d.
A and C 

e.
B and C 

70.
True or False.  Consumption of ground diet or meals by mice is higher than when they are offered the equivalent pelleted form 

71.
Name a major disadvantage associated with powdered and liquid diets. 

72.
True or False. Open Formula diets are always fixed-formula diets 

73.
Which of the following methods describes a technique of manufacturing closed formula diets to account for seasonal variations in nutrients:    
a.
Fixed formula 

b.
Least-cost formula 

c.
Variable formula 

d.
Nutrient formula 

74.
Pellet hardness can refer to which of the following: 

a.
True hardness – the force required to break a pellet 

b.
Durability – the resistance of the pellet to abrasion 

c.
All of the above 

d.
None of the above 

75.
What device is used to measure the stiffness of pellets? 

76.
Name 2 reasons why diet that is to be autoclaved should exclude milk product? 

77.
True or False.  Rats are less sensitive to diet hardness than mice 

78.
The final moisture content of pelleted diets is below: 

a.
5% 

b.
8% 

c.
10% 

d.
12.5% 

e.
2% 

79.
The final moisture content of extruded diets is: 

a.
2 to 5% 

b.
5 to 8% 

c.
8 to 10% 

d.
8 to 12% 

e.
10 to 12% 

80.
Purified diets are not usually stored under which of the following conditions: 

a.
Room temperature 
b.
Cold room 

c.
Refrigerator 

d.
Freezer 

81.
Name 2 reasons why vacuum packaging of irradiated diets is preferable 

82.
Which of the following is/are risks to stored diet 

a.
Microbiologic contamination 

b.
Nutrient degradation 

c.
Excessive crumbling 

d.
a and b 

e.
a and c 

83.
For every 10 degree C rise in temperature, metabolic processes increase by: 

a.
3x 

b.
2x 

c.
1.5x 

d.
4x 

e.
None of the above 

84.
The phenomenon in question 22 is known as the _______ effect? 

85.
Name 3 methods of insect control /monitoring in diet storage areas 

86.
Which of the following is true regarding Pasteurization: 

a.
It can destroy all organisms of concern 

b.
It destroys both vegetative and spore forms 

c.
It destroys only vegetative forms 

d.
It destroys only spore forms 

87.
True or False.  Chemicals used to inhibit steam line corrosion may have adverse effects on rodents fed autoclaved diets 

88.
The most severe nutrient damage seen with autoclaving is seen in: 

a.
Protein content 

b.
Fat content 

c.
Carbohydrate content 

d.
Vitamin content 

e.
A and B 

89.
Which of the following vitamins is most resistant to autoclave degradation 

a.
Thiamine (B1) 

b.
Vitamin B12 

c.
Vitamin E 

d.
Vitamin B6 

e.
None of the above 

90.
Fill in the blank: Autoclaving _______ the hardness of diet (increases, decreases, has no effect on) 

91.
Irradiation with doses 10 kGy or higher is also referred to as: 

a.
Radicidation 

b.
Radurization 

c.
Superirradiation 

d.
Radappertization 

e.
None of the above 

92.
Irradiation with doses less than 10kGy are referred to as: 

a.
Radicidation 

b.
Radurization 

c.
Superirradiation 

d.
Radappertization 

e.
A and B 

93.
A minimum irradiation dose of _______ is required to sterilize diet 

a.
5 kGY 

b.
10Gy 

c.
100 Gy 

d.
10 kGY 

e.
0.1 Megarad 

94.
The typical irradiation dose for mouse diets is _______. 

a.
10 – 15 kGy 

b.
20 – 25 kGY 

c.
25 – 30 kGy 

d.
40 – 50 kGy 

e.
100 kGy 

95.
True or False.  There exists a relationship between heat resistance and irradiation resistance of microorganisms 

96.
The most severe damage to diets seen with irradiation is: 

a.
Diminished protein content 

b.
Diminished fat content 

c.
Diminished vitamin content 

d.
Increased fat oxidation via free radical formation 

e.
None of the above 

97.
Regulatory authorities may question mouse carcinogenicity studies with survival rates at 2 years of less than: 

a.
25% 

b.
45% 

c.
50% 

d.
75% 

e.
80% 

98.
Which of the following is not true regarding dietary restriction in mice: 

a.
It results in increased tumor incidence 

b.
It results in decreased body weight 

c.
It results in increased life span 

d.
It results in decreased tumor incidence 

e.
C and D 

99.
A dietary restriction of _________ ad-lib is typically utilized in toxicology studies 

a.
95% 

b.
85% 

c.
75 – 80% 

d.
70 – 75% 

e.
80 – 85% 

100.
A minimum protein concentration of______ is recommended regardless of further dietary restriction 

a.
10% 

b.
12% 

c.
14% 

d.
16% 

e.
8% 

101.
Name 2 methods used to minimize bacterial contamination of water.

ANSWERS:
1.
False -The nonnutrients in the diet, such as phytoestrogens, can have big impacts on research.

2.
False - Information for mouse nutrients is obtained indirectly from studies with diets of known nutrient content, or extrapolated from studies with rats, or from nutrient deficiency studies. 

3.
False:  It is only assumed that the generic nutrient requirements apply to all stocks and strains.

4.
 True.

5.
D, all of the above

6.
W 0.75 is an empirical cross-species relationship based on the work of Brody and Proctor (1932) and Kleiber (1961) that allows comparison between animals of different body size (i.e. mice and elephants), where W is the weight in kilograms.  It is only a theoretical value and shouldn’t be used to compare two animals within the same species.  If it is used the term “adjusted to W 0.75  “ should be used

7.
Classes of nutrients: protein, fat, dietary fiber, available carbohydrates, minerals and vitamins.

8.
Sources of energy: fat, proteins and carbohydrates are the energy sources.

9.
False - Proximate analysis of feeds or ingredients is chemical method to estimate the following 6 groups:  moisture, crude protein, crude fat or oil, crude fiber, ash and nitrogen-free extract (NFE).  The ash component may be further divided into individual major and trace elements.  Chemical measurements do not reflect the biologic availability of the analyte to the animal. 

10.
E.

11.
A,B,and C are correct

12.
Crude protein=4kcal/g, crude fat= 9 kcal/g, crude carbos (CF+NFE)= 4 kcal/g

13.
All of the factors are correct

14.
2199kJ ME/ W 0.75 /d to 1488kJ ME/ W 0.75 /d

15.
525 to 385kJ ME/ W 0.75 /d

16.
Approx 700 to 1200 kJ ME/ W 0.75 /d regardless of gender or age.

17.
The mouse produces 16 times more milk than a cow per day.

18.
The first 4 days postpartum are the lowest days of milk production, regardless of litter size.  Milk production peaks between day 9 and day 16 post partum (and does depend on litter size), and ends at dy 28.  The peak energy cost of lactation is between 13-16 dy postpartum.

19.
26-28% fat, 7-11% protein, 1.7-3% lactose, and 59% water. 

20.
All true

21.
False - Environmental temperature affects lactation, although the optimal temperature remains to be defined. 

22.
True

23.
D (a and b are true).

24.
False - The building blocks of proteins are polypeptide chains of individual amino acids.

25.
False - Nonessential amino acids are not essential to have in the diet because they can be synthesized by the animal from the general pool of amino acids or from precursors. 

26.
False -  (Well possibly true since Tim Hall could be a real person) Pvt Tim Hall is a good way to remember the 10 essential amino acids (they are even essential for mice):

Phenylalanine, Valine, Tryptophan, Threonine, Isoleucine, Methionine, Histidine, Arginine, Leucine, Lysine, though it is possible Arg is nonessential for the adult mouse in maintenance phase.

27.
A is correct.  Enantiomers are isomers of each other that are created when an asymmetrical carbon gives the molecule a “handedness” D- for right and L- for left.  The L-form is the most commonly found enantiomer, and is the most biologically useful; it is the form to be incorporated into peptides and proteins. 

28.
False - Breaking down and building up polypeptides depends on enzymes which typically are fairly specific for substrate’s confirmation, so it shouldn’t be surprising that D-isomers are less potent than L-isomers of aa.  It is true that for mice the relative potencies of many D-forms of aa have been shown.  For example, in mice the D-meth is 79.5% of the L-meth potency, D-val has only 5.1% potency of L-val.  Replacement of  D-cysteine and cystine also inhibit growth in mice.  Replacing L-lys with D-lys can lead to growth retardation. 

29.
casein, 13.6% 

30.
18%  

31.
50%  

32.
50% 

33.
20%, 28%, 18 to 20% range.

34.
no more than 18-19%

35.
True

36.
energy, essential fatty acids

37.
essential fatty acids for mice are linoleic acid and linolenic acid.

38.
True

39.
True

40.
True

41.
True

42.
True

43.
percentage units, mg/kg

44.
Ca, P, Mg, K, Na, Cl, Su

45.
Fe, Zn, Mn, Cu, Se, I

46.
True

47.
1. High dietary P,  2. Low Ca to P ratio,  3. Mg deficient diets.  4.  Increasing urine acidity (rats) by using citrate salts or ammonium chloride,, or by feeding high-protein diet in mice  5.  Strain (C3H, C3Hf, DBA/2, CBA/BrARij,)  

48.
For natural ingredient diets with Ca and P levels at 1% or less,the Ca:P ratio is greater than 1.. 

49.
F:  Those 3 diets have not been linked to any mineral deficiencies, and there are no known occurrences in recent years from diets of reputable manufacturers.

50.
A,D, E, K

51.
Vit A1= Retinol (source: plant carotene and cryptoxanthine), Vit A2= Dehydroretinol (source: fish), Vit D2=Ergocalciferol (source UV light on ergosterol, produced in plants.  Active form in body is 1,25-dihydroxyvitamin D ),  VitD3=Cholecalciferol (UV light on 7-dehydrocholesterol in animal tissues),  Vit E=tocopherol (soy, corn, and other plant oils are rich sources), Vit K1=phylloquinone (alfalfa is best source but plants are generally poor source),  Vit K2=Farnoquinone  (source: bacteria), Vit K3=menadione (synthetic, and is 3x more potent than vit K1).

52.
Matching the water sol. Vit:  1=G (source: synthesized by LI bacteria and may be ingested with ingestion of feces, cereal grains, brewers yeast, alfalfa, animal product), 2=H (source:  fish meal, alfalfa), 3=J (sources: menadione nicotinamide bisulfite, dried brewers yeast; the niacin in cereals and cereal by-prod is almost entirely unavailable), 4=I  (Source: fish meal, liver meail, fats and oils, usually in the form lecithin or sphingomyelin),  5=F (fish meal, germ oils, brewer’s yeast), 6=C (Source: most sources but dried brewer’s yeast is rich source), 7=B = 4=I (choline), 8=E (many sources and brewer’s yeast), 9=A (sources: fish meal), 10=D (source: maize, alfalfa, brewer’syeast) 

53.
spray-dried nonelectrostatic, 80%.  Riboflavin 5’-phosphate sodium

54.
corrosive

55.
2% d-biotin.

56.
e. all of the above

57.
choline chloride and trace minerals

58.
False  The vit was Vitamin E.

59.
heavy metals, PCB’s, pesticides, nitrate, nitrite, nitrosamines, molds, bacteria, toxins, mycotoxins (from fungi, such as aflatoxin, fumonisins, vomitoxin, ochratoxin A, and zearelnone), phytoestrogens.

60.
GLP studies

61.
True

62.
The Association of Analytical Communities (originally founded as the Association of Official Agricultural Chemists and later it became the Association of Official Analytical Chemists)

63.
Accuracy – how close each analyzed value is to the actual value; Precision – reproducibility of analyzed values

64.
MDL = method detection limit and refers to the minimum concentration of a particular substance that can be reliably detected (usually with 99% confidence) in a given sample by a specific measurement method.  The PQL = the practical quantitation limit is the magnitude of the detected analyte that can reasonably be achieved and this is usually set at 5 to 10 times the MDL.  Contaminants that are only present at values just above the MDL, the accuracy of their measurement is limited.

65.
1.a; 2c; 3e; 4d; 5b

66.
c. the lack of protein makes chemically defined diets less allergenic than traditional whole-protein containing diets

67.
Meal (c ) refers to the blend of natural ingredients prior to extrusion or pelleting; the term powder is the equivalent when dealing with chemical or purified diets.

68.
Extruded diets were more microbiologically “clean” and were less likely to contain pathogenic organisms such as Salmonella; they resulted in less wastage, more uniform size

69.
e, both B and C are correct

70.
False, mice will consume less meal or ground diet

71.
Incisor overgrowth

72.
True, open formula diets are always fixed formula diets; the same is not true for closed-formula diets

73.
c. Variable formula is the method by which closed formula manufacturers adjust diet to account for seasonal variation in nutrients

74.
c. both terms are used when referring to the hardness of a pellet

75.
A texturometer is used to measure pellet stiffness which refers to the force generated by the penetration of a probe into the pellet

76.
Milk products when autoclaved result in pellet hardening and can result in Maillard reactions (reactions between amino acids and sugars, especially when heated).

77.
True, rats show less variation in intake when hardness of diet is varied than do mice

78.
d

79.
d

80.
a

81.
Vacuum packaging reduces the oxidation of fats and vitamins by air and provides an indicator of an intact seal.

82.
d

83.
b – metabolic processes double in rate for every 10 degree C temperature rise

84.
The Q10 effect

85.
Screens, electric insecticutors, pheromone traps, good cleaning/hygiene

86.
C, Pasteurization kills only vegetative, not spore forms of bacteria of concern; it should not be confused with sterilization

87.
True, 2 compounds of concern include cyclohexamine and morpholine

88.
d Vitamin content is most severely affected by autoclaving

89.
c, Vitamin E is most resistant to autoclave degradation with greater than 90% recovered following autoclaving; B1 is most susceptible to autoclave degradation

90.
Increases

91.
d. raddapterization

92.
d. both radicidation and radurization are used to refer to irradiation with doses of less than 10kGy 

93.
d. 10 kGy is considered the equivalent of sterilization, doses less than this are considered to be similar to pasteurization; 1 megarad (Mrad) = 10 kGy

94.
b. typical mouse diets are irradiated at 20 – 25 kGy; gnotobiotic mouse diet is irradiated at the higher, 40 to 50 kGy dose

95.
False

96.
d

97.
c Carcinogenicity studies with less than 50% survival at 2 years may be questioned by regulatory authorities

98.
A

99.
D

100.
C

101.
Acidification, Chlorination, Ultraviolet irradiation, mechanical filtration, reverse osmosis, ozone

