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QUESTIONS:

1.
True or False:  In cage temperature may be almost 5 degrees Celsius higher than room temperature and may exceed recommended environmental temperature for rats.

2.
True or False: Cages on the top shelf of racks may be warmer than cages on the bottom
3.
In cage temperature varies with
a.
Material form which cage is constructed
b.
Number of animals in the cage/population density
c.
A and b
d.
None of the above
4.
True or False:  Metabolic adaptation can commence within minutes.
5.
True or False:  Complete metabolic adaptation usually occurs within 1 week in rats
6.
True or False:  Complete metabolic adaptation may take up to 7-12 weeks

7.
Changes in ambient temperature
a.
cause changes in metabolic rate
b.
Affect enzyme activity
c.
Affects toxicity or response to drugs
d.
All of the above
8.
For any 1 degree Celsius rise or loss in ambient temperature the speed
of cellular functions may increase or decrease by
a.
0-20%
b.
20 -30%
c.
30-40%
9.
Changes in ambient temperature may be compensated for by changing
a.
Metabolic rate
b.
Activity
c.
Non-shivering thermosgenesis
d.
Peripheral circulation
e.
Insulation
f.
evaporative loss
g.
Changes in respiratory rate/panting
h.
All of the above
10.
Behavioral responses to changes in ambient temperature include
a.
Huddling or extension of limbs/tail
b.
Nest-building
c.
Shelter and shade-seeking
d.
All of the above
11.
True of False:  The main physiological response of rodents to changes in ambient temperature is alteration of their metabolic rate.
12. 
The optimal temperature range for rat rooms is _____________. (68-78F or 20-26C)
13.
Male rats exposed to 89-90F, 31.6-32.5C as may occur with air conditioning failure in hot weather, may result in
a.
Irreversible testicular atrophy
b.
Death
c.
A and b
14.
True or False:  In mice, transient ambient temperature spikes in excess of 30 degrees Celsius can result in embryonic death and/or teratogenesis and may accelerate phototoxic effects of bright lighting.
15.
True of False:  Transient exposure to ambient temperature above 30 degrees Celsius or below 10 degrees Celsius may affect age of rodent weaning.
16.
True or False:  Gonadal regression in songbirds may be retarded at ambient environmental temperature of 5 degrees Celsius or accelerated at 30 degrees Celsius.
17.
True or False:  Cold stress may decrease antibody production.

18.
Heat stress results in
a.
Elevated corti osteroid levels
b.
Changes in lymphocyte migratory patterns
c.
Decrease in thymus and spleen weights
d.
Increase in the phagocytic indexa
e.
Decreased antibody response
f.
All of the above
19.
True or False:  Lower temperatures (20C versus 25C) inhibit hepatic microsomal enzymes and prolongs hexobarbital sleep times in mice.

20.
The range of environmental temperatures at which an animal’s oxygen consumption is minimal and virtually independent of changes in ambient temperature is ___________________.
21.
True or False:  the temperature that animals are acclimated to affects the thermoneutral zone and alters the set-point around which thermal responses are regulated.  

22.
Sources of heat within an animal room include
a.
Fluorescent lights 

b.
Motorized blowers on ventilated caging systems
c.
mobile electrically powered Class II-type workstations
d.
stationary biosafety cabinets
e.
animal care and research personnel
f.
the animals themselves
g.
all of the above
23.
True or False:  For mice, in cage temperature may vary from .5-3 degrees Celsius above room temperature.

24.
True or False:  Efficacy of room ventilation may be decreased by obstruction of airflow by cages/pens and other equipment in the room, creating eddies, areas of recirculation, unventilated zones and areas of air retainment.  

25.
True or False:  Obstruction of airflow may create room-wide variations in concentration of gases and temperature gradients.

26.
In designing an animal facility, temperature should be controllable in each housing room independently within a range of
a.
59-85F and +/- 1-2 degrees Fahrenheit of the set point year round
b.
45-90F
27.
Animals that may do better in cooler temperatures include
a.
Female Xenopus frogs in production
b.
Rabbits
c.
Zebra fish
d.
A and b
e.
B and c
28.
True or False:  Relative humidity in the cage tends to be higher than that of the room.

29.
Relative humidity affects
a.
Control and management of airborne disease
b.
Thermoregulatory capacity of animals
c.
A and b
30.
High relative humidity in the cage
a.
Promotes production of ammonia by urease-positive bacteria
b.
Promotes growth of mold on feed
c.
Suppresses aeroallergens if relative humidity is greater than 50%
d.
All of the above
31.
True or False:  For rodents housed in open cages, 12-16 air changes per hour would be needed to prevent in-cage relative humidity from rising above 70% when the relative humidity of the supply air is 45%.
32.
True or False:  in high-humidity climates, dehumidifiers may be needed in conjunction with the HVAC system to control humidity.
33.
Extremes in relative humidity can affect
a.
Food consumption
b.
Activity
c.
Postnatal development
d.
Transmission of infectious agents
e.
Transcutaneous absorption of drugs
f.
All of the above
34.
True or False:  Evaporative heat loss is the main method of heat loss for many animals.

35.
True or False:  When ambient temperature reaches body temperature evaporative heat loss is the only means of heat loss.
36.
True or False:  When relative humidity is high, evaporative heat loss is severely impaired.
37.
Low humidity is associated with
a.
Increased susceptibility to upper respiratory tract infections
b.
Increase levels of dust
c.
Ringtail
d.
All of the above
38.
Ringtail may be seen in
a.
Rats
b.
Hamsters
c.
Domestic and exotic mice
d.
All of the above
39.
Ringtail may be observed in rat pups if relative humidity is
a.
Less than 30%
b.
45-60%
c.
70%
40.
By regulatory standard, relative humidity should be controlled within a range of _________ and within _________ of the set point on a year round basis.
a.
30-70%, 20%
b.
30-70%, 10%
c.
45-60%, 10%
d.
20-70%, 10%
41.
Temperature and relative humidity sensors may be located
a.
In the room
b.
In the exhaust ducts
c.
A or b
42.
For rodents, relative humidity should be maintained at
a.
30-70%
b.
40-50%
c.
40-60%
43.
For humans, the relative humidity comfort range is
a.
30-70%
b.
20-50%
c.
20-70%
44.
Ringtail in rat pups may be related to
a.
Dietary factors
b.
Relative humidity
c.
Genotype
d.
All of the above
45.
Exposure to transient spikes of ammonia in the range of 200-300 ppm may confound research on
a.
Behavior
b.
Immunology
c.
Biochemistry
d.
Physiology
e.
Mothering performance
f.
Neonatal survival
g.
Weanling growth
h.
Inhalation toxicology
i.
All of the above
46.
Regular exposure of animal care personnel to ammonia concentration greater than 25-35 ppm is Compliant/noncompliant with workplace standards. (circle correct answer)
47.
Control of ammonia levels is generally achieved by
a.
Frequency of sanitation
b.
Selection of contact bedding
c.
Ventilation of individual cages
d.
All of the above
48.
In general, in cage carbon dioxide concentrations are higher/lower than ambient room concentrations.(circle correct answer)
49.
From lowest to highest, rank caging systems according to typical in-cage carbon dioxide concentrations
a.
Open cages, static filter topped cages, ventilated cages
b.
Ventilated cages, static filter topped cages, open cages
c.
Open cages, ventilated cages, static filter topped cages
50.
Increased corticosteroid levels indicative of distress is observed in rodents exposed to carbon dioxide levels of
a.
14,000 ppm
b.
30,000 ppm
c.
20,000 ppm
51.
In ventilated cages experiencing power failure, in cage levels of carbon dioxide may reach _________ in 2 hrs.
a.
14,000 ppm
b.
30,000 ppm
c.
80,000 ppm
52.
The greatest risk for research or lethality is
a.
Carbon dioxide intoxication
b.
Ammonia intoxication
c.
Air supply failure in ventilated caging
53.
True or False:  In a ventilated cage that has lost air supply, oxygen levels may become lethally low within 30-60 minutes in a cage containing a dam and nursing rat pups.
54.
According to the most recent version of the Guide, room ventilation rate should be
a.
10-15 fresh air changes per hour
b.
The minimal required to control the heat load expected to be generated by the larges number of animals to be housed in the room plus any heat expected to be generated by non animal sources and heat transfer through room surfaces.
55. 
Room ventilation rates must be sufficient to control
a.
Odors
b.
Allergens
c.
airborne particulates
d.
Metabolically generate gases
e.
Heat load
f.
All of the above
56.
Room ventilation is effectual in the management of all of the following except
a.
Temperature
b.
Relative humidity
c.
Gaseous pollutants
d.
Particulates
57.
Air exchange rates must exceed _________air changes per hour to remove rodent allergens
a.
10-15
b.
20
c.
30
d.
40-50
e.
60
58.
Rodent allergens are carried on large particulates greater than __microns
a.
3.8
b.
4.8
c.
5.8
59.
The use of filter tops on rodent cages will reduce allergens in the room by
a.
2 fold
b.
10 fold
c.
4 fold
60.
The most effective way to minimize staff exposure to rodent allergens is by using
a.
Ventilated caging system operated under negative pressure in combination with HEPA filtration of exhaust air and using ventilated changing tables
b.
Ventilated caging system operated under positive pressure in combination with HEPA filtration of supply air and using ventilated changing tables
61.
Compared to using wood shavings for bedding, using ground corncob bedding reduces aeroallergens by greater than _%.
a.
20
b.
40
c.
50
d.
80
62.
True or False:  Cleaning mouse cages more frequently is an additional means of lowering Mus m1 mouse allergen in the environment. 

63.
The risk for animal workers to develop allergies to animals is
a.
10-20%
b.
30-40%
c.
10-50%
d.
10-70%
64.
True or False:  To minimize human exposure to animal allergens, facilities should be designed such that administrative and custodial personnel are protected from direct or indirect animal contact as may occur in service elevators or laboratory corridors.
65.
Ventilated caging systems are beneficial because they
a.
Promote a drier micro-environment by providing 30-100 air changes per hour
b.
More effectively remove animal allergens from the room
c.
A and b.
66.
Noise in the animal facility may come from
a.
Ventilation system
b.
Personnel and equipment movement
c.
Vocalization /activity of animals
d.
Husbandry/cleaning
e.
Light fixture
f.
Computer terminals
g.
Vacuum cleaner
h.
Adjacent renovation/expansion projects
i.
All of the above
67.
True or False:  Excessive or sudden loud noise can have negative impact on rodents and rabbits.

68.
True or False:  Noise can induce or accelerate hearing loss in mice.

69.
Systemic effects of noise exposure include
a.
Changes in neuroendocrine and cardiovascular systems
b.
Changes in sleep/wake cycle
c.
Increase seizure susceptibility
d.
Impact reproduction and development
e.
Impact immune function
f.
All of the above
70.
True or False:  The most common problem with lighting that may go undetected for a long time is exposure of animals to continuous light due to failed timers.

71.
True or False:  Another source of disruption of the light/dark cycle is research/graduate students working at night.
72.
True or False:  For rodents, in cage temperature may be almost 5 degrees Celsius higher than room temperature and may exceed recommended environmental temperatures.
73.
True or False:  Cage on top shelf of rack may be warmer than cages on bottom.

74.
In cage temperature varies with
a.
Material from which cage in constructed
b.
Number of animals per cage
c.
A and b
d.
None of the above
75.
Environmental temperature may affect
a.
Food and water consumption
b.
Disease resistance
c.
Drug toxicity
d.
All of the above
76.
Which areas should have negative air pressure relative to hallways and corridors?
a.
Quarantine
b.
Isolation
c.
Areas of biohazard use
d.
All of the above
77.
True or False:  Any room should readily be able to be changed from negative to positive air pressure.

78.
Which rats are more susceptible to light induced retinal damage 

a.
Wistar
b.
Lewis
c.
Buffalo
d.
Fischer
e.
A and b
f.
B and c
g.
C and d
h.
Albino strains
i.
Pigmented strains
j.
f and h
79.
True or False:  Very short periods of exposure to light during the dark phase can have significant effects on physiology.
80.
Physiology, morphology and behavior may all be influenced by which parameter of light?
a.
Intensity
b.
Photoperiod
c.
Spectral quality
d.
All of the above
81.
True or False:  Susceptibility to retinal damage due to bright light may be increased by chronic stress.
82.
True or False:  Varying light spectrum may have significant effects on physiology and behavior of lab animals.

83.
True or False:  Voluntary wheel-running by mice is strongly influenced by different colors of light.

84.
Wavelength of light may influence
a.
Body and organ weight in mice
b.
Sexual development in rats
c.
Growth, gonad weight and incidence of dental caries in hamsters
d.
Sexual cycles in ferrets
e.
Reproduction and ration of female to male offspring in guppies
f.
All of the above
85.
Pink lighting hues should be avoided in rodent rooms because exposure of mice to pink light results in
a.
Decreased breeding life
b.
Unthrifty young
c.
Smaller litters
d.
Decreased life span
e.
All of the above
86.
True or False:  Blue violet light has a tranquilizing effect on animals.

87.
True or False:  Green or red orange light may stimulate increases in hormone levels.
88.
True or False:  Red light may increase thyroid function.

89.
True or False:  short-waved red light has a vagotonizing and prolactin-activating effect.

90.
Different wavelengths of ultraviolet light 

a.
Decrease blood pressure
b.
Increase erythrocyte count
c.
Stimulated respiration
d.
Stimulated endocrine organs
e.
Stimulated metabolism
f.
All of the above
91.
True or False: Vertical mounting of light fixtures on walls in cubicles may be more appropriate than light mounted on ceilings to minimize variation of light exposure to enclosed animals.
92.
Hearing-impaired mouse strains include
a.
129
b.
A
c.
DBA/2
d.
NOD
e.
All of the above
93.
These mice strains may become deaf by 13 weeks of age
a.
129
b.
A
c.
DBA/2
d.
NOD
e.
All of the above
94.
Late onset (8-40 weeks), age-associated progressive hearing loss occurs in
a.
C57BL/6
b.
BALB/c
c.
DBA/1
d.
All of the above
95.
Humans hear in the range of
a.
20-20,000Hz
b.
100-70,000 Hz
c.
500-120, 000 Hz
96.
Rats hear in the range of
a.
20-20,000Hz
b.
100-70,000 Hz
c.
500-120, 000 Hz
97.
Mice hear in the range of
a.
20-20,000Hz
b.
100-70,000 Hz
c.
500-120, 000 Hz
98.
True or False:  Mice commonly vocalize at ultrasonic frequencies exceeding 80 KHz to 100 kHz.

99.
Rats and man experience pain due to acoustic stress at
a.
100 dB
b.
140 dB
c.
160 dB
100.
Rats and man experience inner ear damage after prolonged exposure to noise levels at about
a.
60 dB
b.
80 dB
c.
100 dB
d.
160 dB
101.
Which animals are more susceptible than humans to acoustic damage?
a.
Cat
b.
Chinchilla
c.
Monkey
d.
Guinea pig
e.
All of the above
102.
One widespread source of ultrasound noise in the animal facility is ____________. 

103.
True or False:  There are sex, strain and age difference in response to noise 

stress.

104.
True or False:  Music can reduce noise stress.

105.
True or False:  White noise may reduce noise stress.

106.
True or False:  Music may cause stress.

107.
True or False:  Random noise as well as classical music have marked negative effects on fearfulness of laying hens .

108.
True or False:  radio music at 70-80 db increase salivary cortisol in marmosets.

109.
True or False:  Sound at 80 dB increase blood glucose in dogs.

110.
True or False:  Low level environment al sounds may interfere with or mask communication between animals.
111.
True or False:  Frequent human traffic in and out of breeding colonies disrupts gastrointestinal development in rats.
112.
Animal housing and study areas should be designed to keep ambient sounds at
a.
55 dB
b.
25 dB
c.
15 dB
d.
80 dB
113.
True or False:  One should consider measures to attenuate sound if ambient sound will be in the range of 10-100 kHz by installing sound-proof doors or double doors with an air lock.

114.
True or False:  Walls made of plasterboard mounted on studs transmit more noise than concrete walls.

115.
True or False:  Hollow walls may be filled with Styrofoam beads or sand to decrease sound transmission.
116.
True or False:  Noise stress may decrease fertility of rodents.

117.
Noise stress may alter
a.
Plasma lipids
b.
Corticosterone
c.
Total cholesterol
d.
SGOT
e.
Triglycerides
f.
All of the above
118.
True or False:  Noise stress can cause myocardial damage.

119.
Noise stress can
a.
Increase thymus weight and cell count
b.
Decrease antibody titer and spleen weight
c.
Suppress macrophage function
d.
All of the above
120.
Acute noise stress can
a.
Increase dopamine
b.
Increase noradrenaline
c.
Increase adrenaline
d.
Chronic noise stress can
e.
Increase noradrenaline
f.
Decrease adrenaline
g.
Increase duration of exploring, grooming and nesting behaviors
h.
Decrease food intake
i.
Markedly increase systolic blood pressure
j.
Increase pulse pressure and vasoconstriction
k.
Impair prefrontal cognition in monkeys
l.
All of the above
121.
General illumination in the animal room should be ___________ measured 1 meter from the floor.
122.
Light-induced ocular lesions are most common in rats housed on the ________shelf.
a.
Top
b.
Middle
c.
Bottom
123.
To minimize incidence of eye lesions one can ____________________ and ______________________.
124.
True or False:  Optimal photoperiod has not been determined for laboratory animals.
125.
True or False:  Rodents/nocturnal mammals cannot effectively discern red light from darkness.
126.
_____________ lights may be used to observe nocturnal behavior of rodents
a.
Phosphorus
b.
Sodium
c.
Ultraviolet
d.
Red
e.
B and d
127.
True or False:  In rodents, retinal damage from exposure to bright light may be exacerbated by elevated environmental temperature.
128.
True or False:  Exposure of rats to continuous dim light (100 lux) for as little as 7 days is also phototoxic.
129.
Rodents on the top tier of a rack may be exposed to up to _times more intense light than rodents housed on bottom tiers
a.
1-2 x
b.
10-15 x
c.
3-19x
130.
Exposure of rodents to increased light intensity
a.
Increases duration of vaginal cornification in mice and rats
b.
Prolongs estrus cycle in rats and mice
c.
Decreased number of days to vaginal opening in rats
d.
All of the above
131.
Photoperiod affects
a.
Protein synthesis in the brain
b.
Hormone synthesis
c.
Immune function including number of circulating lymphocyctes, cytokine levels, cellular and humoral response to T dependent antigen
d.
All of the above
132.
Rodents exposed to continuous light or irregular light cycles or light-contaminated dark cycles experience
a.
Altered rates of infectious disease
b.
Altered rates of neoplasia
c.
A and b
133. 
In fish, phototransition (or lack thereof as occurs in the laboratory setting) may influence
a.
activity sequence in freshwater and marine fish
b.
Feeding behavior
c.
social distance determination
d.
parasite cleaning activity
e.
all of the above
134.
Ventilated caging systems
a.
Remove heat and allergens generated by the animals
b.
Help control/lower in cage relative humidity
c.
Allow for less frequent cage changing
d.
Prevent airborne microbial transmission
e.
All of the above
135.
True or False:  Significant decreases in mouse pup mortality may be achieved by change cages every 14 days rather than every 7 days.
136.
True or False:  Less frequent cage changing is beneficial when pheromones are essential form breeding.

137.
Moving rodents from a soiled to a clean cage
a.
Transiently increase core body temperature
b.
Increases cortsteroid
c.
Transiently cause hypertension and tachycardia
d.
Alters skin barrier permeability in hairless mice
e.
All of the above
138.
Constant exposure of rats to light results in
a.
Increased plasma ACTH
b.
Increased epinephrine
c.
Decreased dopamine and norepinepherin in the hypothalamus
d.
Increased serum progesterone
e.
All of the above
139.
Exposure to light during the dark period
a.
Decreased endogenous melatonin
b.
May contribute to certain disease states
c.
A and b
140.
Rodent housing should be isolated and insulated from
a.
Dogs
b.
Monkeys
c.
Pigs
d.
Cage wash
e.
Intercom
f.
All of the above
141.
True or False:   Seamless sheet vinyl floors transmit less sound that epoxy floors.

142.
True or False:  Fire alarms for animal facilities should emit low noise (70-100 dB) and low frequency  (less than 1000Hz) and should not have strobe lights.

143.
Infrasound is defined as sound
a.
Less thatn 20 Hz
b.
Below normal human hearing
c.
A and b
144.
Infrasound is characterized by
a.
Long wavelength
b.
Low material absorption rate
c.
Ability to travel vast distances
d.
All of the above
145.
In humans, exposure to infrasound may be associated with
a.
Fatigue
b.
Apathy
c.
Depression
d.
A sensation of pressure in the ears or vibration of internal organs
e.
Drowsiness
f.
Loss of concentration
g.
Decreased heart muscle contraction strength
h.
Decreased venous drainage from the skull
i.
All of the above
146.
In mice, exposure to vibrations as may occur during an earthquake may result in increased incidences of ______________ and ____________________.
147.
True or False:  Rats exposed to infrasound may experience weight loss.
148.
One potential source of infrasound in the animal facility is __________________.
149.
True or False:  Histologic lesions in the liver and heart due to exposure to infrasound are the result of ischemia due to spasm of blood vessels.
150.
Exposure of rats to low frequency noise (less than 500 Hz) may cause a.
Degeneration of ciliated tracheal epithelium
b.
Focal interstitial fibrosis with increased alveolar wall thickness and type II pneumocyte hyperplasia in the lung
c.
Decreased numbers of macrophages in the lung
d.
Decreased resistance to bacterial infection
e.
All of the above
151.
Exposure of mice to low frequency noise may cause
a.
Decreased numbers of CD 4 and CD8 + T cells in the spleen
b.
Decreased IgM-bearing B cells
c.
A and b
152.
Purification of water entering the animal facility should be treated prior to animal use because water from municipal sources may be contaminated with
a.
Pesticides
b.
Herbicides
c.
Heavy metals, especially lead
d.
PCBs
e.
Nitrogen fertilizers
f.
Microorganisms/Cryptosporidia
g.
Radionucleides
h.
Drugs/pharmaceuticals
i.
Volatile organic compounds
j.
All of the above
153.
Two methods of water treatment employed at animal facilities include ____ and ______.
154.
True or False:  Hyperchlorinated water is subtly immunosuppressive.

155.
True or False:  Chlorine may react with residual organic material, particularly trihalomethane, to form chloroform and increase incidence of liver tumors in mice and female rats and renal tumors in male mice and rats.
156. 
True or False:  Bromide in the water may react with chlorine to from bromodichloromethane and bromoform, which is carcinogenic.
157.
True or False:  Chlorine dissipates from water in 3 days from 12 ppm to undetectable levels.

158.
True or False:  Acidification of later may cause leaching of chemicals from water bottle sippers.
159.
True or False:  Autoclaved glass water bottles may be a source of silicon crystal contamination.
160.
True or False:  Water softening may increase sodium in drinking water to levels undesirable for some research studies.
161.
True or False:  It is recommended that water entering the animal facility should be softened and treated for sediment and carbon filtration.
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