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QUESTIONS

1.
A _____________ is a group of genetically authentic mice of a particular stock or strain that is used to establish production colonies by providing breeders.

2.
A _____________ is a small group of breeders used to produce breed stock for another colony segment.

3.
An ______________ consists of a group of breeders located within the production room that are all progeny of the nucleus colony.

4. 
_______________ is the portion of the breeding colony whose offspring are utilized for research or are sold.

5.
True or False.  Both sterilization and disinfection describe processes that result in the same outcome.

6.
Which of the following statements does not correctly describe commercial breeding colony operations?

a. 
large-scale production of a limited number of stocks, strains or lines

b. 
have a high utilization rate, where more than 75% of all animals weaned are sold for research

c.
production functions are separated from service (eg., surgical modification of animals)

d.
only a small number of the animals produced may actually be used in the research program

7.
In commercial operations, production functions are separated from service or research functions.  Which of the following is NOT a research function?

a.
immunologic priming

b.
compound administration

c.
surgical modification of animals

d.
preconditioning animals with specialized diets

8.
Which of the following statements is not true regarding the economics of animal production?

a.
The greater the proportion of animals produced that are subsequently used, the more cost effective and productive the research program using them will be.

b.
The cost of operating a breeding colony is driven primarily by labor and the cost of developing and maintaining production space.

c.
The complexity of the breeding program (more manipulations, observations and testing required) increases costs per animal.

d.
In general, the cost of consumables such as feed and bedding usually represents more than 20% of the total cost of operation of a breeding colony.

9.
Production of athymic nude mice cannot be done by _______________ matings due to the nude female to lactate and carry the pups to weaning.

10.
Which of the following add to operational costs that increase the cost of research animals?

a.
maintenance of foundation colonies

b.
cryopreservation of embryos and sperm

c.
breeder testing for reproductive abilities

d.
prolonged stock holding 

e.
all of the above

11.
True or False.   The reproductive cycle of mice has been reported to be disrupted by olfactory stimuli.

12.
The thermoneutral zone of mice is between ______ and ______°C. 

13.
Which of the following are NOT causes for retirement from breeding?

a.
age; usually females are retired at 6-8 months old or five to six litters

b.
large litters

c.
failure to care for pups

d.
cannibalism of the litter

e.
short period between litters (e.g., 45-60 days)

f.
a, c and e

g.
b and d

14.
____________ diets have undergone analysis for a battery of toxic or carcinogenic compounds.

a.
purified

b.
certified

c.
pelletized

d.
powdered

15.
______________ is added to rodent diets to enhance palatability.

16.
Name the essential nutrients present in rodent feeds that can be altered by heat or radiation treatment for disinfection purposes.  

17.
Name 2 strains of mice that lack eyelashes and have a tendency to collect debris under their eyelids.

18.
Which of the following methods is used most commonly to treat water in an effort to kill bacteria or suppress their growth?

a.
ozonization

b.
ultraviolet disinfection 

c.
halogenation with iodination

d.
reverse osmosis

e.
halogenation with chlorination

19.
Which of the following caging location options provides the least microbiologic security?

a.
isolator in an open room

b.
isolator in a barrier

c.
open caging in a barrier 

d.
microisolation in an open room

e.
microisolation in a barrier 

20.
Which of the following statements is NOT true regarding filtered caging?

a.
Use of filtered caging will slow and in some cases eliminate cage-to-cage transmission

b.
Their use can provide an additional safeguard against genetic contamination by acting as a barrier to the escape of animals from cages

c.
Can be used to maintain the microbiogic status of breeding populations of mice

d
 Can be used to help expedite efficient cage sampling for the health monitoring program 

e.
Prevents unplanned escape and breeding by escaped animals with animals in other cages

21.
In research facilities, ceiling height seldom exceeds _____ feet in animal rooms.

a.
8 

b.
10

c.
12

d
6

e.
14

22.
Which of the following is not a method used to control of the spread of infection within a conventional facility after delivery by the vendor:

a.
 basic disinfection of supplies

b.
quarantine of newly arrived animals

c.
vendor colony health history

d.
appropriate sanitation of the animal holding room

23.
Which of the following is considered appropriate non-barrier animal contact for employees working in a barrier facility?

a.
maintaining pet rodents

b.
maintaining carnivorous reptiles

c.
working in wildlife rehabilitation centers or pet stores

d.
adopting a dog from the HSUS

e.
working with rodents in other parts of the institution or other institutions

24.
Cagewashers, autoclaves, and pressure reductions stations for automatic watering systems should be designed so that maintenance occurs (inside/outside) the barrier.

25.
What are some things that can be done by personnel before entering the barrier to reduce the risk of contamination?

a.
limited entry through an entry lock system

b.
removal of street clothing

c.
water shower

d.
air shower

e.
all of the above

26.
Barrier production rooms/facilities are maintained at a _______________ static air pressure than the surrounding facility environment with the assumption that there is sufficient filtration to exclude infectious particles.

27.
Isolators are most frequently used to:

a.
microbiologically subdivide a population of mice

b.
genetically subdivide a population providing protection from inadvertent mismating

c.
house foundation colonies

d.
produce immunologically competent animals   

28.
Which of the following systems is only effective in excluding unwanted infectious agents when operated with complete aseptic technique?

a.
Group level bioexclusion

b.
Cage level bioexclusion

c.
Room level bioexclusion

d. 
Perimeter/facility bioexclusion

29.
__________testing is used at 1- to 2- year intervals to check the effectiveness of HEPA filtration.

30.
Which of the following microbiologic status classifications of animals is derived from the handrearing of pups from aseptic hysterectomy?

a.
axenic

b.
defined flora

c.
specific pathogen free

d.
conventional

e.
all of the above

31.
Which group classification has only a limited number of well-defined microorganisms present?

a.
conventional

b.
defined flora

c.
axenic

d.
specific pathogen free

e.
none of the above

32.
True or False.  The goal of the health monitoring program is to detect a small group of truly positive animals for an unwanted infectious agent as an indicator of the presence of infection in the colony.

33.
Regarding health monitoring:  which of the following is NOT true regarding sampling size and frequency?

a.
Sampling frequency is dependent upon the acceptable period of vulnerability

b.
Testing done monthly in most research colonies, quarterly in commercial mouse production 

c.
Sample size is based on a binomial relationship governed by the morbidity of the infectious agent within a population that is 100 or larger

d.
A minimum of eight animals are usually sampled from a production colony; two or four animals are more common in research breeding programs

34.
Which of the following strains are commonly known to fail to develop a vigorous antibody response to certain viruses?

a.
DBA

b.
C57/BL

c.
AKR

d.
Both a and b

e.
All of the above

35.
At a minimum, basic production goals should be set to include all of the following EXCEPT:

a.
total number of animals to be produced per week

b.
the number of each sex required for research each month

c.
the age or weight range of animals to be used or sold

d.
genotypes which will be usable and at what specification

36.
Founder animals may be acquired from which of the following sources:

a.
government-sponsored repositories

b.
breeders

c.
academic institutions

d.
private companies

e.
all of the above

37.
Which of the following basic productivity information components is unnecessary:

a.
pregnancy rate (percent females pregnant per week)

b.
pup survivability rate (pups surviving to weaning)

c.
females’ ability to take pups from birth to weaning

d.
average litter size

e.
interval between litters

f.
none of the above

38.
List the ways by which the health status of founder animal breed stock can be changed.

39.
Regarding embryo transfer, which of the following statements is false?

a.
many cells need to be acquired from a donor animal

b.
to minimize risk of transfer, collection is conducted in a completely separate location from implantation into foster mothers

c.
there must be sufficient washing of the embryos to reduce risk of infectious organisms

d.
mothers and progeny must be screened to verify success of the procedure

40.
Regarding cesarean section, which of the following statements is true?

a.
The uterus is removed and pups are removed by hysterectomy

b.
The mother may be recovered after cesarean section

c.
 The foster mother should be of an appropriate health status and should have given birth within the right time frame to allow cross fostering of the recovered pups

d.
It may not eliminate vertically transmitted organisms
41.
Regarding cross-fostering of pups, which of the following procedural components gives the greatest success?

a.
Use of outbred stocks as foster mothers

b.
Use of animals that have shown good lactation capacity to support a large number of pups

c.
Use of foster mothers that have a different coat color from the pups to be cross-fostered.

d.
Use of proven mothers that have been put together with the new litter in a clean cage.

42.
Which of the following breeding systems is MOST male intensive and least inefficient?

a.
monogamous

b.
polygamous

c.
harem

d.
timed/observed mating

43.
True or False.  Once males are placed in a polygamous breeding cohort, that cohort should be modified at least weekly by adding new, younger males.

44.
True or False.  A single family line is maintained in the foundation colony as a safeguard against fixation of undesirable spontaneous mutations.

45.
True or False.  It is important in polygamous mating not to remove all of the females and allow the males to be maintained independently as a group, as this often results in greatly increased aggression between cage mates.

46.
The purpose of the ________________ _______________ is simply to increase the rate of production of breeders to be used in the production colony.

47.
When increased production is required in a colony, which type of production segment provides the most efficient means to produce large numbers of mice?

48.
Why is the harem mating system thought to increase breeding efficiency?

49.
Random breeding assumes 2 things.  What are they?

50.
At least _____________ breeders each from different litters should be used to establish a foundation colony of an outbred stock.

a.
10 – 20

b.
20 – 50

c.
30 – 50 

d. 
50 –100

51.
Which of the following statements regarding random breeding to maintain heterozygosity should be accurately assumed?

a.
Infinite population size

b.
No structured breeder selection program

c.
Every reproductively fit animals can participate in the breeding program

d.
No selection criteria

e.
All mating done at random

f.
All of the above

52.
In which of the following breeding schemes does loss in heterozygosity decrease with increasing numbers of family lines and increasing numbers of individuals within a family line?

a.
Fixed rotational system

b.
Circular paired mating scheme

c.
Harem mating scheme

d.
Random mating scheme

53.
Define outward or forward migration.

54.
True or False.  Migration of breeders into the production colonies at regular intervals blunts the effect of loss of heterozygosity in the production colonies.

55.
True or False.  Backward migration and use of cryopreserved embryos may be used to manage foundation colony drift.

56.
Which of the following statements is false regarding F1 hybrids:

a.
produced from the mating of two inbred strains

b.
they are self-propagating 

c.
requires the maintenance of two inbred colonies

d.
use of a harem mating system boosts production efficiency

57.
The  _______________  _________ is calculated by dividing the number of weaned animals (males plus females) by the number of females bred in the colony during a fixed time period.

58.
Which of the following strains has the highest production index?

a.
Outbred nudes

b.
Outbred swiss

c.
DBA/2

d.
AKR

59.
Name two methods which can be used to predict the stage of the ovulatory cycle of the female mouse.

60.
As a general rule, _____% of all breeding females and _____% of breeding males in a breeding colony should be retired on a weekly basis.

61.
Why are clinical observations most important in the foundation and nucleus colonies?

62.
True or False.  Mismatings are most devastating if they occur in the nucleus segment of the colony that serves to provide breeders for the pedigreed expansion colony and by extension the production portion of the colony.

ANSWERS: 

1.
foundation (or reference) colony

2.
nucleus colony

3.
expansion colony

4.
production colony

5.
True

6.
d  actually describes the noncommercial production of individual stocks, strains or lines

7.
c  is a service function

8.
d

9.
homozygous

10.
e

11.
True

12.
29 to 31

13.
g

14.
b

15.
Sugar

16.
thiamine and vitamin A

17.
nudes and SKH-1 mice

18.
e  (chlorination)

19.
c

20.
d

21.
b

22.
c

23.
d

24.
outside

25.
e

26.
higher

27.
c

28.
b

29.
DOP (used for production testing of Absolute (HEPA) filters, this test - generally referred to as a DOP (Di-Octyl Phthalate) test, introduces an exceedingly dense cloud of sub-micronic particulate into the dirty side of the filter under test.  (Because of concern that Di-Octyl Phthalate may have carcinogenic properties, it has been replaced by an alternative product, although the abbreviated name has been retained - now signifying Dispersed Oil Particulate)

30.
a

31.
b

32.
False (detection of only one)

33.
b

34.
d

35.
b  (omits animals for breeding)

36.
e

37.
f

38.
embryo transfer; embryo transfer following in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI); cesarean rederivation, and cross fostering

39.
a

40.
d

41.
d

42.
a

43.
False

44.
False

45.
True

46.
expansion colony

47.
harem mating system

48.
Harem mating allows the females to be bred on the postpartum estrus, which reduces the interval between litters

49.
infinite population size; mating is completely random

50.
c

51.
f. is correct

52.
a. is correct

53.
Infrequent infusions from the foundation colony into the production colony; used to link production colonies and decrease variation in allele frequencies between production colonies of the same outbred stock.

54.
True

55.
True

56.
b. (they are not self-propagating)

57.
production index

58.
b.  (2.0 production index; others <2)

59.
vaginal cytology and vaginal impedance (used to predict the time at which estrus will occur in rodents)

60.
3-5%; and 5%

61.
Because phenotypic abnormalities resulting from spontaneous mutation or mismating in these colony segments will have long-lasting effects and hence need to be detected early.

62.
True

