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1. Name the order, family, subfamily, and genus of the lab mouse.

2. What is the main genus and species of lab mice?  What are a few strains?

3. The mouse is the most thoroughly characterized mammal on earth. T or F

4. Mice have ___ chromosomes. A) 29 B) 36 C) 40 D) 42

5. The ______loci control expression of cell surface molecules that modulate major immunological phenomena.  This complex is one of the most studied genetic systems of the mouse.

6. The Mouse Genome Database can be found at http://www.informatics.jax.org . T or F

7. Inbred strains occur after ____ generations of sibling matings.

8. Mating mice of two inbred strains produces what?

9. Strains that are genetically heterogeneous are ______.

10.  A list of databases and websites for information about mice can be found on p 38 of LAM.  T or F

11. Recombinant inbred strains a developed how?

12. How are transgenic strains named?

13. What are some criteria for rodent contact bedding?

14. Nutrient requirements are influences by a) genetic background, b) disease status c) pregnancy d) environment e) all of the above

15. Adult mice drink ____ml of water per day.

16. Due to the large surface are per gram of body weight, mice have significant physiologic changes in response to change in ambient temperature. T or F

17. The neonatal mouse is ectothermic. T or F

18. The neonatal mouse develops temperature control about ____ days of age.

19. The thermoneutral zone (29.6-30.5 C) is the optimum temperature for mice to live. T or F

20. The right lung has ____lobes; the left lung has _____.

21. Urine in mice is highly concentrated T or F

22. Describe the stomach of the mouse.

23. The altered Schaedler flora (ASF) are given to mice to make them ___________ (know microbiota)

24. How many bacteria are in the ASF?

25. The thymus reaches maximum size at ________ and involutes at _________.

26. Mean systolic blood pressure is (range)__________ and heart rate is (range)_______.

27. Normal dentition in a mouse is ____ incisor and ____ molars in each quadrant.

28. The female mouse has a)4 b)5 c)6 pairs of mammary glands.

29. Sexual maturity occurs in the female at _____ days and the male at ____.

30. Describe the estrous cycle of the mouse.

31. Ovulation does not accompany every estrus, and estrus may not coincide with every ovulation. T or F

32. What is the Whitten effect?

33. What is the Bruce effect?

34. Gestation is ___ days.

35. There are two categories of pheromones.  Name them.

36. There are ____ classes of immunoglobulins.. They are :

37. Mouse T lymphocytes can be differentiated into 2 phenotypes:
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1.
Contemporary knowledge about diseases of laboratory mice has developed from examining the effects of disease in 


a.
all strains available


b.
commonly used transgenic and background strains


c.
traditional strains and stocks


d.
immunodeficient strains

2.
Clinical and laboratory diagnosticians should be alert to the potential for _______disease expression in genetically engineered mice.


a.
normal


b.
altered


c.
subclinical


d.
symbiotic

3.
True or False: housing and husbandry in microbiologically sheltered environments are designed to reduce the risks of disruptive infection, and therefore need not be accompanied by effective microbiological surveillance.

4.
Effective microbiological surveillance should encompass: 


a.
resident mice only


b.
mouse products only


c.
both a & b


d.
neither a nor b

5.
Choose the two components of an effective microbiological screening program:


a.
quarantine and testing of mice and mouse products from noncommercial sources 


b.
quarantine and testing of mice and mouse products from all sources


c.
quarantine and testing of mice from any source


d.
testing of mice and mouse products from any source

6.
Testing should consider the impact of modern housing systems on detection strategies with regards to: 


a.
requiring less testing because of effective microbiological barrier housing


b.
decreasing the ability to detect a low-level of infection 


c.
requirement of strain-appropriate sentinels


d.
increasing the ability of generating false-positive results

7.
Testing should provide a high degree of:


a.
sensitivity 


b.
specificity


c.
both a & b


d.
accuracy

8.
Interpretation of test results and resulting strategies to eliminate/contain infection should be based on 


a.
thorough knowledge of the agent under consideration


b.
the agent’s potential effects on mice


c.
the validity of the testing and surveillance methods


d.
all of the above

9.
The phenotype of the nude mouse model is:


a.
agammaglobulinemia


b.
athymic


c.
autoimmune syndromes


d.
anemia

10.
The mouse model of immunodeficiency that is sensitive to ionizing radiation because of defective DNA break repair is:


a.
the SCID mouse


b.
the nude mouse


c.
the XID mouse


d.
C57Bl/6

11.
Choose the cell line that is not susceptible to mousepox virus infection


a.
HeLa cells


b.
mouse fibroblasts


c.
mouse 3T3 cells


d.
BS-C-1

12.
Ectromelia virus (is/is not) highly stable at room temperature.

13.
Separate the following strains into susceptible/resistant with regards to mousepox (ectromelia) virus.


a.
DBA/1


b.
DBA/2


c.
BALB/c


d.
C57BL/6


e.
C3H


f.
A


g.
AKR

14.
Mouse cytomegalovirus and thymic necrosis virus are 


a.
adenovirus


b.
herpesviruses


c.
poxviruses


d.
parvovirus

15.
The pathogenicity of MCMV __________ with age.


a.
increases 


b.
decreases


c.
does not change


d.
protects

16.
A central feature of non-lethal infection of mice with MCMV is


a.
death


b.
rapid clearance of infection


c.
vertical transmission


d.
persistency

17.
The type of immunity critical for protection against MCMV infection is


a.
cellular


b.
humoral


c.
maternal antibody


d.
immunosuppression

18.
Severe, diffuse necrosis of the thymus is a clinical sign associated with


a.
MCMV (mouse cytomegalovirus)


b.
MTV (mouse thymic virus)


c.
mousepox


d.
MHV (mouse hepatitis virus)

19.
The hallmark histologic lesion of MTV is:


a.
thymic hyperplasia


b.
none; there is no pathognomonic lesion


c.
thymic necrosis associated with septic inflammation


d.
thymic necrosis associated with intranuclear herpetic inclusions

20.
Contributing to murine minute virus’ risk of transmission: 


a.
resistance to environmental inactivation


b.
highly infectious


c.
transmission by oronasal exposure


d.
all of the above

21.
Mouse parvovirus was initially called


a.
MPV 2


b.
MVM-beta


c.
orphan parvovirus of mice


d.
isolate X

22.
Adenoviruses are


a.
enveloped DNA


b.
nonenveloped DNA


c.
enveloped RNA


d.
nonenveloped RNA

23.
Histologic viral inclusions in mouse parvovirus are easier to detect:


a.
in adults than in infant mice


b.
in infant mice than in adults


c.
in immunocompetent mice


d.
in rats

24.
True or False: The intranuclear adenoviral inclusions in intestinal epithelium are pathognomonic and differentiate MAdV-2 infection from other known viral infections of mice.


a.
True


b.
False

25.
The small DNA virus of mice that is highly antigenic in adults and induces multiple types of tumors in mice infected as neonates is called:


a.
MPV


b.
MAdV


c.
polyomavirus


d.
K virus

26.
Polyoma virus can be isolated in what cell lines?


a.
mouse fibroblast cells


b.
rat fibroblast cells


c.
HeLA cells


d.
none of the above

27.
Prevention measures for airborne transmission are required for:


a.
polyoma virus


b.
K virus


c.
neither a nor b


d.
both a and b

28.
The primary mode of mouse-to-mouse transmission of LDV (Lactate Dehydrogenase-Elevating Virus) infection is:


a.
fecal-oral


b.
oro-nasal


c.
airborne


d.
mechanical from aggressive behavior

29.
Infections with LDV induces a duration of viremia that is:


a.
temporary


b.
1 day duration


c.
lifelong


d.
1 week duration

30.
Historically, a common source of LDV infection has been


a.
wild mice


b.
feces


c.
feed

d. transplantable tumors
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1. What is LCMV?

2. What type of virus is LCMV?

3. LCM viral strains are closely related antigenically, but can vary in 4 properties.  List these properties.

4. How can these properties be modulated?

5. What strains of the virus have been used extensively to develop and study mouse models of virus-induced immune injury?

6. True or False.  LCMV can infest both insect and mammalian cells.

7. List the parameters that may cause the clinical signs associated with LCMV to vary.

8. True or False. Natural infection in immunocompromised adult mice is usually self-limiting and asymptomatic.

9. What are the four basic patterns of clinical disease that are recognized from the study of experimentally induced infection?

10.  Which laboratory animals can be infected with LCMV?

11. Which of these species are known transmitters of the disease?

12. True or False.  LCMV infection is not prevalent in laboratory mice produces and maintained in modern quarters.

13. How does LCMV usually enter an animal facility?

14. How do LCMV carrier mice develop?

15. Explain how the LCMV carrier mice can affect a breeding colony.

16. True or False.  Infection of LCVM in adult mice is acute because of the onset of effective immunity.  Spread of the disease is halted.

17. Horizontal spread of LCVM is enhanced by ____________.

18. Explain LCVM disease in the adult hamster.

19. What is the primary source of human LCVM infection?

20. What is LCMV the prototype for?

21. How is LCMV diagnosed?

22. Why are false negative results seen?

23. Differential diagnosis for LCMV.

24. List ways to prevent and control the disease in a mouse colony.

25. How is LCMV controlled in hamsters?

26. List other ways humans can contract LCMV.

27. Give the ways in which LCMV can complicate research.

28. What type of virus is Sendai virus (SV)?

29. True or False.  Sendai virus is a single stranded DNA virus whose lipid solvent-resistant envelope contains glycoproteins with hemagglutinating, neuramidase and cell fusion properties.

30. What mammalian cell lines does SV grow best in?

31. What are the clinical signs of SV in mice?

32. How is SV transmitted?

33. True or False.  C57BL/6 mice are highly resistant to clinically apparent SV infection and DBA/2 mice are highly susceptible.

34. True or False.  Aerogenic infection is promoted by low humidity and high air turnover.

35. Does prenatal infection occur is SV?

36. Enzootic infection is commonly detected in postweaned (_ to _ weeks old) and is associated with seroconversion within _-_days and the termination of infection.

37. Prolonged infection with Sendai virus is seen in ______________ mice.         
38. What other species are susceptible to SV infection?

39. True or False.  Viral replication during natural infection is restricted to the gastrointestinal tract.

40. Explain the gross lesions seen in the lungs of mice infected with Sendai virus.

41. True or False.  SV targets airway epithelium and type II pneumocytes.  Type I pneumocytes are less severely infected.

42. How does mouse genotype determine the histologic pattern of pneumonia seen in SV infection?

43. How is SV diagnosed?

44. Give the differential diagnosis for SV.

45. How can SV be controlled once found in a colony of mice?

46. How can SV infection complicate research?

47. What type of virus is Pneumonia Virus of Mice?

48. True or False.  Natural PVM infection in mice is asymptomatic.

49.  What are the clinical signs associated with PVM in immunodeficient mice?

50. PVM causes natural infections of ___, _____, _____, and possibly other rodents and may be infectious for ___________.

51. True or False.  Intimate contact between mice is not necessary for the spread of PVM.

52. Where does replication of PVM take place?

53. What gross lesions are seen with natural PVM infection?

54. What histological lesions are associated with PVM infection?

55. The predominant inflammatory infiltrate is compromised of _________ _____, but some ___________ are present. 

56. How is PVM diagnosed?   

57. True or False.  PVM virus can be detected in tissue by RT-PCR.

58. In immunodeficient mice, PVM must be differentiated from other pneumonias, especially those due to ______________ and _____________.

59. How can PVM infection complicate research?

60. What are the two members of the family Reoviridae that infect mice?

61. What is the other, more commonly known name for murine rotavirus?

62. True or False.  Reoviruses of mammals are divided into 2 serotypes.

63. Name the Reoviruses. 

64. Reovirus contains segmented __________ (single, double) stranded ________ (RNA, DNA) and is relatively heat _________ (stable, labile).

65. Characterize the clinical signs of Reovirus.

66. What are the clinical signs of Reovirus?

67. Are infant born to immune dams protected from Reovirus?

68. How is Reovirus 3 transmitted?

69. Describe Reovirus infection in immunocompetent mice.

70. Describe the distribution of lesions in Reovirus 3 infection. 

71. Describe the distribution of lesions in Reovirus 1 and 2 infection.

72. List ways to diagnose Reovirus infection.

73. What are the differentials for Reovirus infection?

74. How does Reovirus 3 infection complicate research?

75. Rotaviruses are _________ (single, double) stranded _______ (DNA, RNA) viruses that have a ______ (segmented, wheel-like) appearance ultrastructurally.

76. True or False.  EDIM virus is a group A rotavirus that replicates in differentiated epithelial cells if the small intestines by budding into cisternae of endoplasmic reticulum.

77. True or False.  In EDIM infection, there is an age-related susceptibility, with infant mice > 2 weeks old and immunocompetent mice being most susceptible.  

78. What are the cardinal signs of EDIM infection?

79. In EDIM infection, morbidity is _____ (high, low) but mortality is _____ (high, low).

80. What rodent species does EDIM infect? 

81.  How is EDIM transmitted?

82. Describe the distribution of lesions with EDIM infection.

83. True or False.  The intestine is often distended, flaccid and filled with gray-green gaseous liquid or mucoid fecal material.

84. Explain the relationship between the virus and age-related susceptibility.

85. True or False.  The lamina propria of the small intestine is edematous, necrotic and inflamed. 

86. How can EDIM be diagnosed?

87. List the differentials for EDIM infection.

88. How can the spread of EDIM be controlled?

89. How can EDIM infection complicate research?

90. What is MHV?  What is the etiological agent of MHV?

91. True or False.  Mouse coronaviruses are large, pleomorphic, enveloped RNA viruses with radially arranged peplomers.

92. True or False.  Hepatitis is a common feature of natural MHV infection in immunocompetent mice.

93. List the five prototype strains of MHV.

94. Explain another method of categorizing MHV isolates.

95. MHV isolates and strains share internal antigens.  What are the internal antigens?  How can these strains and isolates be distinguished?

96. True or False.  MHV share antigens with the coronaviruses of rats.

97. What are some of the cell lines that can be used to grow MHV?

98. What determines the prevalence and severity of the clinical signs of MHV infection?

99. What clinical signs are seen in suckling mice?

100. How is MHV transmitted?

101. True or False.  Infection in immunocompetent mice is self-limiting.

102. True or False.  Immune-mediated clearance is associated with sero-conversion usually begins in about a month after infection and mice recover fully in 6-8 weeks.

103. What type of immunity is associated with MHV infection?

104. Can mice become re-infected with MHV?

105. Where do polytropic strains of MHV replicate initially?  What are the subsequent outcomes?

106. ________ commonly forms at the margin of necrotic area.  This is the hallmark of MHV infection.

107. Enterotropic strains of MHV most commonly infect what sites?

108. True or False.  Athymic and SCID mice infected with enterotropic MHV can develop chronic proliferative bowel disease with syncytia formation.

109. How can MHV infection be diagnosed?

110. What are the differentials for MHV infection?

111. How can MHV infection be controlled/prevented?

112. How does MHV infection within a colony complicate research?

113. What is MEV?  Characterize the virus.

114. What are the other commonly known names for MEV?

115. List the established strains of MEV.

116. MEV is rapidly destroyed by temperatures over _____ and by ____ but not ______.

117. True or False.  MEV is resistant to environmental inactivation.

118. The development of clinical MEV disease is dependent upon what factors?

119. What clinical signs are seen with MEV infection?

120. What strain of MEV infects both mice and rats?

121. How is MEV acquired?

122. Acute necrosis of ganglion cells, neurophagia, and perivascular inflammation occurs primarily in the ventral horn of the spinal cord grey matter, but can also involve the ______, _______, and _______. 

123. What causes the white-matter lesions seen in MEV infection?

124. How can MEV infection be diagnosed?

125. List the differentials for MEV infection.
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1. Which of the following agents is a gram negative, pleomorphic bacterium lacking a cell wall?

2. Differential diagnoses for weight loss, piloerection, chattering, dyspnea, and torticollis include infection with 

, 

, 

, 

, 

.

3. T/F
Ooprhoritis, salpingitis, and metritis are seen in natural infections of Mycoplasma pulmonis.

4. M. pulmonis can be found in approximately what percentage of conventional mouse colonies?

a. 10%

b. 15%

c. 20%

d. 25%

5. M. pulmonis is spread 

a. Fecal-oral

b. Fomites

c. Aerogenically

6. T/F 
M. pulmonis can be transmitted in utero in mice.

7. T/F
Mice infected with other pathogens are at increased risk of developing MRM

8. M. pulmonis has not been isolated from which of the following ?

a. Rat

b. Hamster

c. Gerbil

d. Guinea pig

e. Rabbit

9. T/F
M. pulmonis in an intracellular organism.

10. Where does M. pulmonis colonize?

11. M. pulmonis may injure host cells via which mechanism?  

a. Competition for metabolites (carbohydrates and metabolites)

b. Release of toxic substances (such as peroxides)

c. Neither

d. Both

12. T/F
M. pulmonis causes ciliostasis, which leads to distrupted mucociliary transport.

13. How many M. pulmonis CFU are required to produce acute, lethal pneumonia?

a. <10

b. 100-1000

c. 1000-10,000

d. >10,000

14. T/F
Arthritis a significant feature of natural M. pulmonis infection

15. Which of the following strains are resistant to pathogenic infection by M. pulmonis?

a. BALB/c

b. C3H

c. DBA/2

d. SWR

e. AKR

f. CBA

g. SJL

h. C57BL/6

16. T/F
Lymphoid infiltration of the submucosa in the trachea can persist for weeks after initial infection with M. pulmonis.  

17. The initial lesion of MRM is   

a. Suppurative rhinitis

b. transient hyperplasia of submucosal glands 

c. suppurative otitis media

d. chronic laryngotracheitis with mucosal hyperplasia 

e. suppurative bronchitis, bronchiolitis, alveolitis

18. T/F
Squamous metaplasia is a feature of MRM.


19. Pulmonary lesions in MRM are typified by 


.  bronchopneumonia (spreads from hilus). 

20. The typical inflammatory lesions seen in MRM pneumonia include

a. Neutrophils in the parenchyma

b. Lymphoid and plasma cells in the bronchial lumena

c. Lymphoid and plasma cells around the bronchi with neutrophils in the bronchial lumena

d. Histiocytes in the alveoli

21. The predominant lesions seen in chronic MRM include:

a. Suppurative bronchitis, bronchiolitis, and alveolitis

b. Lymphocytic bronchitis, bronchiolitis, and alveolitis

c. Histiocytic bronchitis, bronchiolitis, and alveolitis

22. Serologic tests do not differentiate between which species of mycoplasmosis

a. M. arthriditis and M. collis

b. M. arthriditis and M. neurolyticum

c. M. arthriditis and M. pulmonis

d. M. collis and M. neurolyticum

e. M. collis and M. pulmonis

f. M. neuroltyicum and M. pulmonis

23. T/F
The media of choice for collecting samples for culture of M. pulmonis is TSB.


24. Sepciation of Mycoplasma species can be accomplished using which of the following techniques

a. Immunofluorescence

b. Immunoperoxidasse staining

c. ELISA

d. Growth inhibition

e. PCR

25. T/F
Treatment with tetracyclines is an effective means to eradicate M. pulmonis


26. Match the organism with the research complication (will be more than one answer)

	a.  Clostridium piliforme
	
	1. Provokes strong Th1 proinflammatory response, 

which may perturb other immunological responses

	b.  Citrobacter rodentium
	
	2. Mitogenic for T and B lymphocytes

	c.  Helicobacter hepaticus
	
	3. Increases sensitivity of colonic mucosa to chemical carcinogens

	d.  Mycoplasma pulmonis
	
	4. Decreases latent period between administration of carcinogen 

    and appearance of focal atypical cell growth

	e.  Pseudomonas
	
	5. Contaminates cells lines and transplantable tumors

	
	
	6. Cofactor or promoter in development of hepatic neoplasia in 

    A/JCr and B6C3F1 mice

	
	
	7. Causes fatal septicemia in immunodeficient mice

	
	
	8. Causes elevations in selected cytokines

	
	
	9. Can increase natural killer cell activity


27. T/F
Natural infection by M. arthriditis can lead to arthritis.  False – nonpathogenic during natural infection.

28. Match the organism to the clinical signs seen with natural infection

	Cilia-associated respiratory bacillus
	Chattering

	Clostridium piliforme
	chronic respiratory disease (rare)

	M. arthriditis
	diarrhea and inactivity preceding death

	M. collis
	dyspnea

	M. pulmonis
	nonpathogenic

	
	nonpathogenic

	
	Sudden death

	
	torticollis


29. Match the organism to the clinical signs seen with experimentally induced infection

	M. arthriditis
	arthritis

	M. neurolyticum
	Metritis

	M. pulmonis
	Oophoritis

	 
	raising of one foreleg followed by intermittent rolling on long axis of body

	 
	Salpingitis

	 
	spasmodic hyperextension of head


30. The etiologic agent of “rolling disease” is 

.


31. What is the gram morphology of cilia-associated respiratory bacillus? 

32. T/F
CAR-bacillus is a primary/opportunistic pathogen of mice

33. Diagnosis of infection with CAR-bacillus can be done using which of the following techniques:

a. ELISA for serological detection of infection

b. Histologically by staining with Warthin-Starry stain

c. Immunoperoxidase staining

d. PCR

e. Radioimmunoassay

34. A histologic section of lung was stained with a Warthin-Starry stain.  Argyrophilic bacilli were adherent to the apical membranes of bronchial respiratory epithelium.  The most likely etiologic agent is 


.


35. Sulfamerazine (500mg/liter) in drinking water may be effective in eradicating which organism

a. CAR bacilis

b. C. piliforme

c. Helicobacter hepaticus

d. M. pulmonis

36. The etiologic agent of Tyzzer’s disease is 

.


37. Clostridium piliforme was formerly named 

.


38. The gram morphology of Clostridium piliforme is 


.  


39. Tyzzer’s disease is named for 

.  

40. T/F
C. piliforme can be successfully grown on cell-free media.  


41. C. piliforme can be grown successfully by inoculation of :

a. cell free media 

b. hepatocyte cultures from mice 

c. susceptible vertebrates

d. yolk sac of embryonated eggs

42. T/F  Outbreaks of C. piliforme are not usually explosive and have low mortality.  


43. Which of the following clinical signs can be attributed to infection with C. piliforme? 

a. diarrhea

b. emesis

c. inactivity 

d. No signs evident - subclinical infection 

44. Which of the following has not been shown to predispose mice to Tyzzer’s disease

a. Overcrowding

b. High humidity

c. High temperature

d. Host genotype 

e. Immunosuppression

f. Moist food

45. Which mouse is more resistant to Tyzzers, C57BL/6 or DBA/2?

46. Mice deficient in which of the following cell types are more susceptible to Tyzzer’s disease

a. B lymphocytes

b. Eosinophils

c. Monocytes 

d. Neutrophils

e. Natural killer cells

47. T/F
The reservoir of Tyzzer’s disease is the rabbit.


48. T/F
Strains of C. piliforme are always host specific.  


49. Spores of C. piliforme can remain viable in the environment at room temperature for

a. 2-3 weeks

b. 2 months

c. 6 months

d. 12 months


50. Which form (vegetative or spore) of C. piloforme should be considered the primary means of spread.

51. The most likely source of environmental contamination of Tyzzer’s disease is 
.

52. The mode of transmission of C. piliforme is 

.  


53. Infection with C. piliforme begins in the  (1st choice)  and spreads to the (2nd choice)
.

a. (1) Lungs
(2) heart and liver

b. (1) lungs
(2) heart, liver and spleen

c. (1) Intestines
(2) liver and heart

d. (1) Intestines
(2) liver, heart, and kidneys

e. (1) Intestines
(2) liver, heart, and spleen

54. Lesions caused by C. piliforme are characterized by 

a. Chronic inflammation in the intestines, liver, heart

b. Hemorrhage in the heart and mesenteric lymph nodes

c. Necrosis in the intestines, liver, and heart

d. Necrosis in the intestines, liver, heart, and mesenteric lymph nodes

55. During the necropsy of a mouse, it is noted that segments of the ileum, cecum, and colon are red and dilated, and contain watery, fetid contents.  The liver contains gray-white foci.  Based on these findings, differential diagnoses include

a. Helicobacteriosis

b. Rotavirus (EDIM)

c. Salmonellosis

d. Transmissible Murine Colonic Hyperplasia

e. Tyzzer’s Disease

56. Inflammation found in cases of Tyzzer’s disease is generally

a. Granulomatous 

b. Histiocytic

c. Lymphocytic

d. Neutrophilic

57. T/F
Bundles of long slender rods in the nucleus of dead cells bordering necrotic foci in the liver are diagnostic for Tyzzer’s disease.



58. The stains most useful for diagnosing Tyzzer’s disease are 

.   


59. T/F
Asymptomatic infections caused by Tyzzer’s disease can be detected by ELISA.


60. The causative agent of Transmissible Murine colonic Hyperplasia is 
.


61. Citrobacter rodentium was formerly named 

.

62. The gram morphology of C. rodentium is 

. 

63. C. rodentium can/cannot ferment lactose.

64. C. rodentium can/cannot utilize citriate.

65. Clinical infection with Citrobacter rodentium is characterized by 

a. Diarrhea

b. Explosive mortality

c. Rectal prolapse

d. Soft feces

66. Which of the following groups is more likely to develop Transmissible Murine Colonic Hyperplasia?

a. Suckling or recently weaned mice

b. Mice 8-12 weeks of age

c. Mice > 6 months of age

67. T/F
Citrobacter rodentium can be found in the GI flora of normal mice 



68. C. rodentium can be spread by

a. Aerosol 

b. Contact

c. Fecal-oral transmission

69. Which strain(s) of mice is(are) relatively resistant to infection with C. rodentium

a. C3H/HeJ

b. C57BL

c. DBA

d. NIH Swiss

70. T/F
Diet has no effect on infection by C. rodentium.


71. T/F
C. rodentium attaches to the mucosa of the ileum.


72. The characteristic gross finding seen in Transmissible Murine Colonic Hyperplasia is 

a. Dark mesenteric lymph nodes 

b. Flaccid, gas filled colon 

c. Red, distended intestines

d. Severe thickening of the descending colon

73. Lesions caused by C. rodentium persist 

a. For a few weeks

b. For a few months

c. For at least a year 

74. The agar of choice for identifying C. rodentium in culture is 
. 


75. What is the gram morphology of Pseudomonas aerugenosa?

76. Which of the following is not a clinical sign of infection with Pseudomonas aeruginosa
a. Conjunctivitis

b. Edema of the head

c. Edema of the hind limbs 

d. Equilibrium imbalance

e. Serosanguinous nasal discharge

f. Skin infection

g. Weight loss

77. The most common clinical sign seen in immunocompetent mice infected with Pseudomonas aeruginosa is 

a. Conjunctivitis

b. Infection of the head

c. None (infection is subclinical)

d. Weight loss

78. T/F
Pseudomonas aeruginosa is part of the normal flora


79. Once established in a mouse, Pseudomonas aeruginosa can be cultured from all but one of the following sites:

a. GI tract

b. Nasopharynx

c. Oropharynx

d. Reproductive tract

80.  T/F
Pathogenic infection with Pseudomonas aeruginosa is most common in immunocompetent mice.


81. Put the following into order of occurrence when an immunodeficient mouse is infected with Pseudomonas aeruginosa:

a. Bacteremia

b. Enter the squamocolumnar junction of upper respiratory tract or periodontal gingival

c. necrosis of liver, spleen, or other tissues

82. On necropsy of an immunosuppressed mouse with clinical signs of weight loss, conjunctivitis, serosanguinous nasal discharge, and otitis media, you observe the following clinical signs:  the bowel is distended with fluid, gastrointestinal ulceration is present, and the tympanic bulla contain green suppurative exudate.  What is the most likely etiologic agent?

a. Clostridium piliforme

b. Pasteurella pneumotropica

c. Pseudomonas aeruginosa

d. Salmonella enteriditis

83. T/F
Pseudomonas aeruginosa carrier mice can be identified by either nasal culture or by placing bottles of sterile, nonacidified, nonchlorinaged water on cages for 24-48 hours and then culturing the sipper tubes.


84. T/F
Acidification or hyperchlorination of the drinking water will eliminate established infection with Pseudomonas aeruginosa.


85. T/F
Pasteurella pneumotropica is a long, gram positive rod.

86. The gram morphology of Pasteurella pneumotripica is 

.

87
T/F
Pasteurella pneumotripica is most properly viewed as an opportunistic pathogen.

88.
T/F
Studies of experimental infections with Pasteurella pneumotropica suggest that it does not complicate pneumonias due to M. pulmonis and Sendai virus.

89. Pasteurella pneumotripica is a ubiquitous inhabitant of which of the following sites in the mouse:

a. Gastrointestinal tract

b. Lower respiratory tract 

c. Nasolacrimal ducts 

d. Skin

e. Upper respiratory tract

f. Urogenital tract

90. How soon after birth can litters from dams infected with Pasteurella pneumotropica can become infected?

91. Which of the following has not been attributed to infection by P. pneumotropica

a. Conjunctivitis

b. Dacryoadenitis

c. Dermatitis

d. Hepatitis 

e. Infections of the bulbourethral glands

f. Mastitis

g. Panopthalmitis

92. T/F
Cutaneous lesions caused by P. pneumotropica are always associated with systemic disease.

93. Lesions caused by P. pneumotropica are most often 

 in nature.

a. Caseous

b. Liquefactive

c. Necrotizing

d. Suppurative

94. T/F
Infection with P. pneumotropica can be detected by ELISA

95. List 6 bacteria that can cause suppurative lesions in mice.

96. What is the gram morphology of Helicobacter?

97. T/F
Helicobacter can be grown in culture

98. Describe the environmental conditions under which Helicobacter can be grown in culture.

99. 2 types of media on which Helicobacter can be grown are 
 , 
 .

100. Helicobacter species isolated from mice include 

(hint, there are 6).

101. Helicobacter organisms are most commonly urease 
 (positive, negative), catalase  

 (positive, negative), and oxidase 

 (positive, negative).  

102. List 2 species of Helicobacter that are urease negative.

103. T/F
Infection of adult immunocompetent mice with Helicobacter hepaticus usually causes inflammatory bowel disease.

104. H. hepaticus may cause an elevation in liver enzymes in which of the following strains of mice

a. A/JCr

b. BALB/c

c. C3H/HeNCr

d. C57BL/6

105. Transmission of Helicobacter hepaticus occurs primarily by which route

a. Aerogenically

b. Fecal-oral

c. By fomite contamination

106. T/F

H. hepaticus cannot persist in the GI tract (cecum and colon).

107. T/F

Proliferative typhlitis caused by H. hepaticus is always associated with liver lesions.

108. T/F

Inflammation in the livers of mice infected with H. hepaticus originates in the central lobular areas of the liver and spreads to the portal triads.

109. Histologically, liver lesions caused by H. hepaticus are characterized as

a. Angiocentric nonsuppurative hepatitis and hepatic necrosis 

b. Coagulative or caseous necrosis bordered by intense neutrophilic infiltration 

c. Foci of coagulative necrosis that are generally distributed along branches of the portal vein

d. Granulomatous lesions with thrombosis from septic venous embolism

e. Necrosis with syncytia cell formation

110.  T/F
H. hepaticus may cause necrosis in the liver of susceptible mice

111. Which strains of mice are susceptible to developing age-related hepatomas and hepatocellular carcinomas caused by H. hepaticus?

112. Which strain of mice is resistant to hepatitis caused by H. hepaticus?

a. A/JCr

b. C3h/HeNCr

c. C57BL/6

d. SJL/NCr

113. In which strain of mice infected with H. hepaticus is there an increased incidence of hepatic haemangiosarcoma?

114. What is the pattern of inheritance for susceptibility to H. hepaticus-induced neoplasia?

115. T/F

PCR can differentiate between H. hepaticus, H. bilis, H. ‘typhlonicus’, H muridarum and H. rappini.

116. T/F

Helicobacters grow rapidly in culture, and no growth after 4 days is long enough to deem the culture “negative”.

117. H. bilis has been isolated from the livers and intestines of aged mice.

118. H. bilis induces 

 disease in SCID mice.

119. Match the bacteria with the disease (some answers will be used more than once)

	   a.  H. bilis
	1.  gastritis under certain conditions

	   b.  H. bilis and H. rodentium
	2.  IBD in SCID 

	   c.  H. muridarum
	3.  may be component of normal flora

	   d.  H. "rappini"
	4.  natural outbreak of IBD in immunocompromised mice

	   e.  H. rodentium
	5.  no clinical signs associated with isolation

	   f.  H. typhlonicus
	


120. Match the bacteria with the site of isolation (some will have more than one answer)

	a.  H. bilis
	cecum

	b.  H. muridarum
	colon

	c.  H. "rappini"
	feces

	d.  H. rodentium
	ileum

	
	intestine

	
	intestine

	
	liver 

	
	stomach


121.
The combination of antibiotics most effective in treating infections with Helicobacter is 

.  This treatment works best when the antibiotics are given via which method?

122. What is the gram morphology of Corynebacterium bovis?

123. The etiologic agent of pseudotuberculosis in mice is 

.

124. T/F

Corynebacterium kutscheri infection is often symptomatic in otherwise healthy mice.

125. T/F

Active disease caused by C. kutscheri is precipitated by immunosuppression or environmental stress.

126. T/F

Active disease caused by C. kutscheri is expressed as an acute illness with low mortality or a chronic syndrome with high mortality.

127. Infection with C. bovis causes 

a. Pustules 

b. Cutaneous abscesses

c. Cutaneous ulceration

d. Hyperkeratitic dermatitis

128. T/F

Rats are susceptible to infection with C. kutscheri

129. Which of the following lesions is not likely to be seen in a mouse infected with C. kutscheri

a. Suppurative rhinitis

b. Cervical lymphadenopathy

c. Grey-white nodules in the kidney

d. Arthritis of the carpometacarpal and tarsometatarsal joints

130. Which of the following agents does not cause septicemic bacterial infections

a. Corynebacterium kutscheri

b. Mycoplasma pulmonis

c. Staphylococcus species

d. Streptococcus species

131. T/F

Corynebacterium kutscheris is a primary skin pathogen

132. Skin scaliness and alopecia is characterized by infection with which organism

133. Nodular, caseous lesions are observed in the lung of a mouse.  Which of the following stains should be done to differentiate the etiologic agents?

a. silver stain

b. acid-fast stain

c. gram stain

134. T/F

Scaly skin in glabrous mice can be caused by low humidity. 

135. The gram morphology of Streptobacillus moniliformis is 

.

136. Which of the following is the virulent form of Streptobacillus moniliformis

a. L phase variant

b. Bacillus form

137. T/F

Streptobacillosis has an acute phase with high mortality, followed by a subacute phase, and finally a chronic phase that may persist for months.

138. Which of the following is not a sign of acute disease caused by Streptobacillus moniliformis

a. Anemia

b. cyanosis

c. Diarrhea

d. Dull, damp hair coat

e. Gangrenous amputation

f. Keratoconjunctivitis

139. T/F

Infection with Streptobacillus moniliformis can cause abortions and stillbirths.

140. The most likely source of dissemination of Streptobacillus moniliformis to mice in a laboratory animal setting is 

a. Asymptomatic persistently infected hamsters 

b. Asymptomatic persistently infected humans

c. Asymptomatic persistently infected rats

d. Asymptomatic persistently infected rabbits

141. The etiologic agent of rat bite fever in humans is 
.

142. T/F

Streptobacillus moniliformis has been isolated from joint fluid as long as 26 months after infection.

143. T/F

Culture of Streptobacillus moniliformis from chronic lesions does not require special medium.


144. Which antibiotics are an effective means to control of Streptobacillus moniliformis?

145. There are approximately 2400 known serotypes of Salmonella 

.  The most frequent isolates from mice are Salmonella 
 and Salmonella 
.

146. The gram morphology of Salmonella enteritidis is 

. 

147. T/F

Salmonella enteritidis rarely ferments lactose.

148. Acute infection with Salmonella enteritidis is not characterized by 

a. Anorexia

b. Conjunctivitis

c. Hepatomegaly

d. Lethargy

e. Weight loss

149. T/F

Chronic infection with Salmonella enteritidis can produce distended abdomens from hepatomegaly and splenomegaly.

150. Which of the following clinical signs are suggestive of infection of  Salmonella enteritidis in a breeding colony

a. Alternating periods of quiescence and high mortality

b. Anorexia

c. Diarrhea

d. Reduced production

e. Weight loss

151. Which of the following is not a potential source of Salmonella infection

a. Birds

b. Cats

c. Dogs

d. Feral rodents

e. Human carriers

f. Nonhuman primates

g. Vermin

h. None of the above

152. T/F

Murine salmonellosis does not present a zoonotic hazard to humans.

153. T/F

Adult mice are more susceptible to infection with Salmonella than weanling mice.

154. Which of the following can decrease the severity of disease caused by Salmonella

a. Abnormal ambient temperatures

b. Exposure to heavy metal

c. Immune deficiency

d. Nutritional iron deficiency

155. Put the following in order of occurrence during infection with Salmonella

a. Bacteremia 

b. Enter Peyer’s patches 

c. Penetrate intestinal wall

d. Spread to mesenteric lymph nodes

e. Spread to spleen and liver

156. T/F

Salmonella enterititis infection has not been associated with chronic arthritis.

157. Mice infected with Salmonella that survive for several weeks may have which of the following gross lesions:

a. Distended and reddened intestines

b. Hepatomegaly

c. Splenomegaly

d. Yellow-gray necrotic foci of liver and spleen

e. Enlarged, red, and focally necrotic lymph nodes

158. T/F

Thrombosis from septic arterial embolism (esp. in the liver) may occur during infection with Salmonella.

159. Which of the following is particularly characteristic of chronic infection with Salmonella

a. Granulomatous lesions, esp. in the liver

b. Histiocytic inflammation in the lungs 

c. Necrotic lesions in the heart

d. Necrosuppurative inflammation in the spleen

e. Suppurative inflammation in the spleen

160. T/F

During acute Salmonellosis, bacteria cannot be isolated from the blood.

161. Which is a more reliable site for culturing Salmonella from asymptomatic mice

a. Feces

b. Mesenteric lymph nodes

162. T/F

The use of agglutination tests is a reliable way to identify antibodies to Salmonella in the serum of infected mice.

163. Infectious differential diagnoses for Salmonellosis include    (list 8)  .
164. A noninfectious differential diagnosis for Salmonellosis is 

.
165. T/F

Infection with Salmonella can be controlled by treating with sulfa antibiotics.

166.   A colony of SCID mice has a 6-month history of low mortality.  Mice develop inappetance, become emaciated, have a hunched posture and a rough hair coat.  Some mice develop hyperpnea, an ocular discharge, cutaneous ulcerations, and arthritis.  At necropsy, gray-white nodules can be seen in the liver and lung.  Histologic lesions are characterized by coagulative or caseous necrosis bordered by intense neutrophilic infiltration.  Colonies of gram-positive organisms are sometimes visible in caseous lesions.  The most likely diagnosis is infection with 

.
167. A mouse develops a dull, damp hair coat, keratoconjunctivitis, and cyanosis.  Over time it becomes emaciated and develops cutaneous ulcers, arthritis, and gangrenous amputation.  Histologic findings include purulent polyarthritis.  A gram stain of joint fluid shows gram-negative, pleomorphic rods.  The most likely etiologic agent is 
.  

168. A nude mouse develops scaly skin.  Histologic findings of the skin include acanthosis and moderate hyperkeratosis.  There is mild, nonsuppurative inflammation.  Gram-positive organisms are visible in the hyperkeratotic layers.  The most likely etiologic agent is 

.

169. A weanling mouse presents with anorexia, weight loss, lethargy, dull coat, humped posture and conjunctivitis.  Feces is formed.  During necropsy, visceral hyperemia, a pale liver, and catarrhal enteritis is observed.  Histologically, necrotic foci are found in the intestine, mesenteric lymph nodes, liver, and spleen.  Neutrophilic leukocytes and histiocytes are observed in the lymphoid tissues.  Culture of the mesenteric lymph nodes yields gram negative rods.  The most likely etiologic agent is 

. 

170. A SCID mouse presents with a rectal prolapse.  During necropsy, it is found that the cecum and large bowel are thickened.  Proliferative typhlitis, colitis, and proctitis are present.  No lesions are found in the liver.  A silver stain of the crypts of the lower bowel shows spiral and curved organisms.  The most likely etiologic agent is 
.     
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1. What are the two most common species of Staphylococcus that infect mice?  Are they pathogenic or nonpathogenic?

2. T/F  Staphylococcus can be a primary pathogen, but is more likely an opportunistic organism that induces lesions after contamination of skin wounds.

3. _____________ is a common cause of botryomycosis.

4. Staphylococcus is a gram_________, coagulase____________ organism.

5. Most streptococcal infections is laboratory mice are caused by ___________ hemolytic organisms in Lancefield’s group ____________.

6. A common Strep. syndrome in mice is _________ lymphadenitis with fistulous drainage to the  ___________.

7. T/F  Escherichia coli is highly pathogenic organism that causes disease in immunocompetent mice.

8. Name two species of Klebsiella found in laboratory mice.

9. T/F  These organisms are significant causes of disease in mice.

10. Clostridia are large rod/cocci shaped, gram positive/negative, anaerobic/aerobic  bacteria.

11. Naturally occurring clostridial infection in mice is rare, but what species of Clostridium has been associated with high mortality in suckling mice?

12. T/F  Mycobacteria are gram-negative, acid-fast, obligate intracellular bacteria.

13. Name two species of Mycobacterium that are known to be pathogenic in laboratory mice.

14. What is the etiologic agent of murine leprosy?

15. What are clinical signs and gross lesions associated with murine leprosy?

16. What is the histologic hallmark of murine leprosy?

17. T/F Clinical disease resulting from Proteus mirabilis infection is typically only seen in association with stress or immunosuppression (induced or innate).

18. T/F  Leptospirosis usually causes clinically apparent disease in mice.

19. Leptospirosis in mice is primarily associated with what organism?

20. This organism is gram- _________, and after a septicemic phase establishes persistent infection in the ______________.  It is excreted in the ____________.

21. How is Leptospirosis diagnosed in mice?

22. What two rickettsia are known to infect mice?

23. How are these organisms transmitted?

24. What are two possible clinical outcomes in mice infected with E. coccoides?

25. Latent infection with E. coccoides can be reactivated by _______________.

26. T/F  Chlamydia trachomatis has been known to cause disease in mice.

27. Pneumocystis carinii was originally classified as a ___________, but is now characterized as a _______________.

28. What clinical signs of pneumocystosis are seen in immunocompetent mice vs. immunodeficient mice?

29. What type of stains are used to visualize Pneumocystis cysts?

30. What virus has been shown to accelerate the development of Pneumocystosis in SCIC mice?

31. ________________ is the most common fungal agent of mice.

32. T/F  The above agent frequently causes clinical disease in infected mice, and organisms can be detected using a Wood’s lamp.

33. Name two common flagellates that inhabit the duodenum of mice, rats, and hamsters.

34. T/F  Giardia muris infection is usually asymptomatic, but if organisms proliferate extensively, it can cause weight loss, rough hair coat, and abdominal distension.

35. T/F  Spironucleus muris can be distinguished from Giardia muris and Tritrichomonas muris by their small size, horizontal movements, and the absence of a sucking disk or undulating membrane.

36. ____________ is a nonpathogenic protozoan that occurs in the cecum, colon, and small intestine of rats, mice, and hamsters.  No cysts are formed, and transmission is via ingestion of trophozoytes.

37. ______________ is a pathogenic coccidian that occurs in the epithelial cells of the large intestine of mice, but is rare in the United States.

38. _______________ is a renal coccidian of mice.

39. T/F  K. muris frequently causes renal failure in infected mice.

40. ___________ is a slightly pathogenic sporozoan that adheres to the gastric mucosa of mice, while _____________  inhabits the small intestine and is usually nonpathogenic.

41. ____________ is a nonpathogenic protozoan found in the cecum and colon of mice, rats, and hamsters. Organisms live in the lumen, where they feed on particles of food and bacteria.

42. ________________ is a gram-positive microsporidian that infects rabbits, mice, rats, guinea pigs, dogs, nonhuman primates, and humans.  This organism has a direct life cycle, and is an intracellular  parasite.

43. E. cuniculi infection is generally ____________, and transmission is via spores shed in the ____________.

44. _________________ is a ubiquitous gram negative coccidian parasite for which the mouse serves as a principal intermediate host.  What is the definitive host?

45. How are E. cuniculi and T. gondii differentiated based on staining properties?

46. _______________ is a cestode that has no rostellar hooks or polar filaments, while ______________ is a cestode with rostellar hooks and polar filaments.

47. What unique feature of H. nana makes it a particular concern in lab animal facilities?

48. The ova of which common mouse oxyurid can be detected by pressing cellophane tape to the perineal area?

49. How are the ova of Aspicularis tetraptera detected?

50. T/F  Because the lifecycle of Aspicularis tetraptrera is shorter than that of Syphacia obveleta, the number of mice that are apt to be infected with A. tetraptera  is correspondingly greater.

51. Which two common mouse mites are morphologically similar?  How can they be differentiated?

52. __________ , the most common ectoparasite of lab mice, is a surface dweller that feeds on superficial epidermis.

53. T/F  Mouse mites commonly occur as mixed infections.

54. Which mouse mite inhabits hair follicles, and creates cyst-like nodules that are visible on the undersurface of reflected skin?

55. What is the difference between primary and secondary amyloidosis?

56. T/F  Primary amyloidosis is common among aging mice.

57. Which strains of mice are highly resistant to amyloidosis?

58. Soft tissue mineralization occurs naturally in the myocardium, epicardium, and other tissues.  In what strains does this occur commonly?

59. A Reye’s-like syndrome characterized by swollen, pale live and kidneys, has been reported in what strain of mice?

60. While the cause of ulcerative dermatitis in C57BL mice remains unknown, what factors are suggested to play a role?

61. T/F  Mice easily acclimatize to sudden changes in temperature.

62. ____________ is a condition associated with low relative humidity, and is characterized by annular constrictions of the tail.

63. Fighting among mice has some strain predilection, and is especially notorious among males of which strain?

64. Atrial thrombosis has a high prevalence in what strain?  Which atrium/auricle is more commonly affected?

65. __________ is an incidental finding that is characterized histologically by alveoli filled with macrophages containing eosinophilic crystalline material.

66. Name three age-associated live lesions.

67. T/F Age associated osteoporosis or senile osteodystrophy is associated with severe renal disease or parathyroid hyperplasia.

68. What strains develop immune complex glomerulonephritis as an autoimmune disease resembling human lupus erythematosus?

69. T/F  Interstitial nephritis in mice can be caused by bacterial or viral infections, but may also be idiopathic.

70. Symmetrical mineral deposits commonly occur in the thalamus, midbrain, cerebellum , and cerebrum of aged mice and are particularly common in the __________ strain of mice.

71. Name two strains of mice that are genetically predisposed to retinal degeneration.

72. T/F  Blind mice require supportive care, because they rely heavily on sight for eating and drinking.

73. Name two causes of vestibular syndrome in mice.

74. What type of virus is associated with lymphopoetic and hematopoetic neoplasia in mice?

75. What is the most common hematopoietic malignancy in the mouse?

76. Reticulum cell sarcomas are common in older mice, especially in inbred strains such as _______________ and ______________.

77. ____________ sarcomas are composed primarily of reticulum cells, and cause splenomegaly and nodular lesions in other organs, while ______________ sarcomas are generally follicular center cell lymphomas.

78. T/F  Myelogenous leukemia is uncommon in mice and is associated with retrovirus infection.

79. T/F  Erythroleukemia is common in mice.

80. The primary tumor virus associated with mammary tumors in mice is ______________, which is highly oncogenic and transmitted through ___________.

81. T/F  As seen in rats, spontaneous mammary tumors in mice are typically well encapsulated, benign masses.

82. Which mouse strains have a high natural prevalence of mammary tumors?

83. T/F  Almost all strains of mice have a significant prevalence of hepatic tumors.

84. T/F  Spontaneous live tumors in mice typically arise from hepatocyes, whereas cholangiocellular tumors are rare.

85. Primary respiratory tumors of mice occur in relatively high frequency.  What is the most common type of respiratory tumor seen in mice?

86. The prevalence of respiratory tumors is strain dependant, with a high prevalence in aging  __________ stain mice but low in aging ____________.
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1. Order Rodentia, family Muridae, subfamily Murinae, genus Mus.

2. Mus musculus.  M. m. musculus, M. m. domesticus, M. m. castaneus, M. m. molosssinus, and M. spretus

3. True

4. C) 40

5. Histocompatability

6. True

7. 40

8. F1 hybrid mice

9. Random bred or outbred

10. True

11. By single-pair random matings of mice from an F2 generation created by crossing mice of two inbred strains.

12. Symbol for the strain followed by a symbol for the transgene- e.g. Tg(YYYYY)#Zzz, where Tg = transgene, (YYYYY) = description of the inserted DNA, # = assigned number in the series of events generated using a given construct, Zzz = lab code

13. Moisture absorbent, dust free, does not promote microbial growth, atraumatic, sterilizable, uniform batch to batch, nontoxic, inexpensive

14. E) all of the above

15. 6-7 ml

16. True

17. True

18. 20 days of age

19. False- 21-25 C is the idea temperature for mice, not the thermoneutral zone

20. Right = 4 lobes; left = 1 lobe

21. True

22. The proximal portion is keratinized, the distal portion is glandular.

23. Gnotobiotic

24. 8

25. sexual maturity, 35-80 days of age.

26. 84-105 mm Hg, 310-840/ min

27. 1, 3

28. b) 5

29. 24-28 days, up to 2 weeks later

30. Polyestrous, cycles every 4-5 days, spontaneous ovulators

31. True

32. Estrus is suppressed in mice housed in large groups because of pseudopregnancy or diestrus

33. Pheromones from a strange male mouse may prevent implantation or pseudopregnancy in recently bred females.

34. 19-21

35. Primer and releaser pheromones

36. 5 , IgM, IgD, IgG (subtypes IgG1, IgG2a, IgG2b, IgG3, IgA, IgE

37. CD4+ T cells (MHC class II) and CD8+ T cells (MHC class I)
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1.
c

2.
b

3.
F

4.
c

5.
a

6.
b

7.
c

8.
d

9.
b

10.
a

11.
c

12.
is

13.
a.
DBA/1 - susceptible


b.
DBA/2 – susceptible


c.

BALB/c - susceptible


d.
C57BL/6 - resistant


e.

C3H - susceptible


f.

A - susceptible


g.
AKR – resistant

14.
b

15.
b

16.
d

17.
a

18.
b

19.
d

20.
d

21.
c

22.
b

23.
b

24.
a

25.
c

26.
a

27.
a

28.
d

29.
c

30.
d
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1. Lymphocytic Choriomeningitis Virus

2. A single-stranded enveloped RNA virus.

3. Rate of replication, tissue tropism, pathogenicity and immunogenicity. 

4. By passage of the virus in vivo or in vitro.

5. Neurotropic and viscerotropic strains.

6. True.

7. Age and strain of the mouse, route of inoculation, and strain of the virus.

8. False. Natural infection in immunocompetent adult mice is usually self-limiting and asymptomatic.

9. Cerebral form seen 5-6 days after intracranial inoculation in immunocompetent mice, visceral form seen in adult mice after inoculation with viscerotropic strains, runting and death form seen in neonatally infected suckling mice and late-onset disease seen in previously asymptomatic carrier mice.

10. Mice, hamsters, guinea pigs, and NHP.

11. Mouse and Hamster.

12.  True

13. By inoculation of facility mice with infected biologicals or by feral mice, which are natural reservoirs.

14.  Carrier mice develop as a result of asymptomatic prenatal or neonatal infection.

15. Carrier mice have high concentrations of the virus in many organs and can excrete the virus in their saliva, urine and nasal secretions.  Introduction of a carrier mouse to a breeding colony can result in a high prevalence of persistently infected mice.

16. True.

17. Close contact.

18. The adult hamster can remain viremic and viruic for many months.  

19. Hamsters

20. Virus-induced T lymphocyte-mediated immune injury and immune complex disease.

21. Serologically by IFA or ELISA tests.

22. Carrier mice may develop poor humoral immune responses that can lead to false negative results.

23. Neurological clinical signs rule/out:  MHV, GDVII, meningoencephalitis from metastatic bacterial infection, trauma, neoplasia, and toxicity.

Early-onset disease rule/out:  Other causes of early mortality including MHV, ectromelia virus, Reovirus 3 infection Tyzzer’s disease or husbandry-related insults.

24. Selective testing and culling can be done because the mouse to mouse spread is slow.  For mice that are replaceable, depopulation is a more reliable option.  Valuable stock can be rederived, but check progeny to rule out in utero transmission.

25. Infected hamsters excrete a large amount of the virus in urine and saliva.  Exposed hamsters should be destroyed.

26. Humans can contract LCMV by exposure to contaminated cell cultures, transplantable tumors and vaccines.  

27. A). LCMV can stimulate or suppress immunological responses in vivo or in vitro and replicate in cells used in immunological studies.  B). Immune complex disease can complicate long-term experiments and morphological interpretations. C). LCMV may cause illness and death in infected animals. 

28. Sendai virus is a paramyxovirus that is antigenically related to human parainfluenza virus 1.  

29. False. Sendai virus is a single stranded RNA virus whose lipid solvent-sensitive envelope contains glycoproteins with hemagglutinating, neuramidase, and cell fusion properties.

30. Monkey kidney, Baby hamster kidney (BHK-21), and mouse fibroblast (L).

31. In adult mice, hunched position, erect hair coat, rapid weight loss, dyspnea, chattering sounds and crusting around the eyes.  Highly susceptible adults may die. The infection is lethal in suckling mice.  Athymic mice and immunosuppressed mice are at high risk and may develop wasting syndrome.

32. Transmission is aerosol and the virus is highly infectious.

33. True.

34. False.  Aerogenic infection is promoted by high humidity and low air turnover.

35. No

36. Enzootic infection is commonly detected in postweaned (5 to 7 weeks old) and is associated with seroconversion within 7-14 days and the termination of infection.

37.  Immunodeficient mice.

38. Rats, hamsters, and guinea pigs

39. False.  Viral replication during natural infection is restricted to the respiratory tract.

40. Partial to complete consolidation of the lungs.  Individual lung lobes are meaty and plum-colored.  The cut surface may exude a frothy serosanguinous fluid.  Pleural effusions or abscesses caused by secondary bacterial infections are sometimes seen.  Fluid may accumulate in the pleural and pericardial cavities.

41. True.

42. Susceptible mice usually have significant bronchopneumonia and interstitial pneumonia, while the interstitial pneumonia is less prominent in resistant mice. 

43. IFA or ELISA can be used to diagnose the disease.  Antibody can be detected 7 days post infection.  Histopathology, immunohistochemistry, and viral isolation can be used to confirm the infection.  RT-PCR can also be used to detect the disease.

44. PVM, though the disease is usually milder, and bacterial pneumonias. 

45.  Allow the disease to “burn-out” by having a 4-6 week quarantine period, where no new animals are introduced to the colony either as adults of by breeding. 

46. SV can cause immunosuppression and can inhibit growth of transplantable tumors.  Pulmonary changes can compromise interpretation of experimentally induced lesions.

47. An enveloped RNA virus in the genus Pneumovirus of Paramyxoviridae.

48. True.

49.  Dyspnea, listlessness, and wasting may occur.

50. PVM causes natural infections of mice, rats, hamsters, and possibly other rodents and may be infectious for rabbits.

51. False.  Intimate contact is probably required for effective transmission of PVM.

52. Replication of PVM is exclusively in the respiratory tract and peak titers are reached in the lungs 6-8 days after infection.

53. Gross lesions are rare with natural PVM infection.  Pulmonary consolidation can be seen in experimentally infected mice.

54. Mild necrotizing rhinitis, necrotizing bronchiolitis, and interstitial pneumonia?

55. The predominant inflammatory infiltrate is compromised of mononuclear cells, but some neutrophils are present. 

56. Diagnosis is based primarily on serological detection that can be supplemented by histopathology, immunohistochemistry, in situ hybridization, and viral isolation.

57. True

58. In immunodeficient mice, PVM must be differentiated from other pneumonias, especially those due to Sendai virus and Pneumocystis carinii.
59.  PVM can exacerbate pneumocystosis.

60. Reovirus and Murine rotavirus.

61. EDIM (Epizootic diarrhea of infant mice).

62. False.  Reoviruses of mammals are divided into three serotypes.

63. Reovirus 1, 2, and 3.

64. Reovirus contains segmented, double-stranded RNA and is relatively heat stable.
65. Acute disease affects sucklings about 2 weeks of age.  Adults usually have asymptomatic infections.

66. Signs in sucklings include emaciation, abdominal distention and oily, matted hair due to steatorrhea. Icterus may develop and can most easily be seen as discoloration of the tail, feet and nose.  Incoordination, tremors and paralysis occur just prior to death. Convalescent mice are partially alopecic and runted.

67. Infants are protected due to maternal immunity.

68. Reovirus is highly infectious in infant mice and can be transmitted by oral-fecal or aerosol routes.  Mechanical transmission by arthropods has been documented.  Virus may be carried by transplantable neoplasms and transmitted inadvertently by injection.

69. Disease appears to be self-limiting, terminating with the development of host immunity.

70. Lesions are seen in the liver, intestines, heart, brain, pancreas, salivary glands, lungs and skeletal muscles.

71. Reovirus 1:  Distribution of lesions similar to those of Reovirus 3 but significantly milder.  Reovirus 2:  enterotropic, inducing mild enteritis.

72. ELISA, IFA, and RT-PCR.

73. Reovirus 3 infection needs to be differentiated from other diseases causing diarrhea in infants including mouse coronaviruses, EDIM virus, Salmonella spp, or Clostridium piliforme.

74. Infections in breeding colonies can result in high mortality in suckling mice.  Virus is suspected of being oncolytic.  Reovirus 3 can potential interfere with hepatic, pancreatic, neurological or cardiovascular research.

75. Rotaviruses are double stranded RNA viruses that have wheel-like appearance ultrastructurally.

76. True

77. False.  In EDIM infection, there is an age-related susceptibility, with infant mice < 2 weeks old and immunodeficient mice being most susceptible.  

78. Diarrhea with fecal soiling of the perineum, which may extend to the entire pelage in severe cases.

79. In EDIM infection, morbidity is high but mortality is low.

80. Mice only.

81. Oral –fecal route.  Virus can be shed in the feces for at least 17 days in asymptomatic infected adults.  Dams can contract the disease from their litters.

82. Grossly, lesions are primarily in the gastrointestinal tract, but thymic atrophy can be associated with infections related stress.

83. True.

84. The virus preferentially infects the terminally differentiated enterocytes in the small and large intestines.  These cells decrease in number as the intestinal tract matures.

85. False.  The lamina propria of the small intestine is edematous, but necrosis and inflammation are not prevalent.  

86. Detected serologically by ELISA or IFA.  Histological lesions in the intestine can also help to diagnose the disease. And of course, RT-PCR can be used to diagnose EDIM infection.

87. Differentials include other diarrheal diseases of suckling mice including MHV, Reovirus 3, Tyzzer’s disease, and Salmonella.  Dual infections may also be present; hence, thymic lesions may be due to MTV (mouse thymic virus) infection.

88. Through the use of microbarrier caging and good sanitation, cessation of breeding for 4-6 weeks to allow immunity to build in the adults, culling.

89. Growth retardation in suckling mice.  Thymic necrosis may interfere with immunological responses. 

90. Mouse Hepatitis Virus; Mouse Coronavirus.

91. True.

92. False.  Hepatitis is not a common feature of natural MHV infection in immunocompetent mice.

93. JHM, (MHV4), MHV-1, MHV-3, MHV-S and MHV-A59.

94. MHV isolates are also categorized based on its organotropism:  enterotropic strains primarily infect the intestinal tract and polytropic strains that initially infect the respiratory tract, but then progresses to multisystemic dissemination.  Isolates can contain features of both tropisms.

95. M and N.  They can be distinguished by neutralization tests that detect strain-specific spike (S) antigens. 

96. True.

97. NCTC 1469 mouse liver cells, CMT-93 cells, mouse macrophages

98. Age, strain, and immunological status of the infected mouse, and strain and tropism of the virus. 

99. Diarrhea, inappetance, dehydration, weight loss, lassitude and ruffled pelage.  

100. Natural infection is transmitted by respiratory or oral routes. Natural vertical transmission has not been demonstrated.  MHV infection can also be introduced through injection of contaminated biologicals.

101. True.

102. False.  Immune-mediated clearance is associated with sero-conversion usually begins in about a week after infection and mice recover fully in 3-4 weeks.

103. Both cellular and humoral.

104. Yes.  Mice can develop immunity to one strain of MHV and can remain susceptible to one or more genetically and antigenically divergent strains, thus making re-infection possible.

105. Replication is in the nasal mucosa resulting in necrotizing rhinitis.  If the virus gains assess to blood vessels and lymphatics, viremic dissemination occurs, which leads to secondary infections of many tissues and organs (white spots on liver –classic lesion).  Nasal infection can also extend directly to the CNS.

106. Syncytia.

107. Terminal ileum, cecum, and proximal colon.  

108. True.

109. Serologically with ELISA and IFA testing, PCR on fecal material or in tissue, injection of adult mice with suspect serum or tissue to elicit sero-conversion, clinical signs are suggestive, presence of syncytia, especially when combined with   immunohistochemistry to detect MHV antigen.  Neutralization testing can be used to differentiate between strains.  

110. Other diseases that cause diarrhea, runting or death in suckling mice or wasting disease in immunodeficient mice including, EDIM, mousepox, Reovirus 3, Tyzzer’s disease and salmonella.  Mouse encephalomyelitis virus infection and neoplasms should be considered when neuro signs are present.

111. Quarantine of the infected colony with cessation of breeding, depopulate colony, cesarean rederivation, embryo transfer, procurement of animals from virus free sources, control of feral population, good sanitation and husbandry and monitoring of biologicals.

112. MHV can stimulate or suppress immune responses, contaminate transplantable neoplasms, be reactivated with several drugs in asymptomatic mice, and alter tissue enzyme levels.  

113. Mouse Encephalomyelitis Virus, a small non-enveloped RNA cardiovirus.

114. Theiler’s MEV & TMEV.

115. TO (Theiler’s original), FA, DA, and GD VII.

116. MEV is rapidly destroyed by temperatures over 50° C and by alcohol but not by ether.

117. True.

118. Virus strain, mouse strain and route of exposure.  

119. Flaccid posterior paralysis, which may be preceded by weakness in the forelimbs or hindlimbs.  Mice are otherwise alert.  Mice die because of the inability to obtain food and water.  With recovery, a gait disturbance may be present due to a chronic demyelinating phase.

120. MGH strain, after experimental inoculation.

121. By ingestion.

122. Acute necrosis of ganglion cells, neurophagia, and perivascular inflammation occurs primarily in the ventral horn of the spinal cord grey matter, but can also involve the hippocampus, thalamus and brain stem. 

123. Immune injury.

124. ELISA, IFA, PCR, characteristic lesions in the CNS on histopathology and virus isolation in BHK-21 cells with intestine or CNS tissue.

125. Neurotropic variants of MHV, injury or neoplasm of the spinal cord. Polyomavirus in athymic mice may result in signs similar to those of MEV.
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1. b.  Mycoplasma pulmonis

2. CAR bacillus, Sendai virus, Pneumonia virus of mice, Coryenbacteria kutscheri, Pneumocystis carinii

3. False – has only been seen in experimental infection with this agent

4. b.  15%

5. c.  Aerogenically

6. False – Demonstration of in utero transmission has only been documented in rats

7. True – mice infected with Sendai or Mouse Coronavirus are at increased risk of developing MRM.

8. c.  Gerbil

9. False – extracellular

10. Colonizes the apical cell membranes of the respiratory epithelium anywhere between the anterior nasal passages to alveoli

11. d. Both

12. True

13. d.  >10,000

14. False

15. C57BL/6

16. True

17. a.  Suppurative rhinitis

18. True

19. bronchopneumonia (spreads from hilus)

20. c.  Lymphoid and plasma cells around the bronchi with neutrophils in the bronchial lumena

21. a.  suppurative bronchitis, bronchiolitis, and alveolitis

22. c.  M. arthriditis and M. pulmonis

23. False – lavage with buffered saline or mycoplasma broth.  

24. a.  Immunofluorescence

c.  Immunoperoxidase staining

d.  Growth inhibition

e.  PCR

25. False

26. a.   M. pulmonis

· Mitogenic for T and B lymphocytes

· Can increase natural killer cell activity

· Contaminates cells lines and transplantable tumors

b. C. piliforme

· Causes elevations in selected cytokines

c. Citrobacter rodentium

· Increases sensitivity of colonic mucosa to chemical carcinogens

· Decreases latent period between administration o carcinogen and appearance of focal atypical cell growth

d. Pseudomonas

· Causes fatal septicemia in immunodeficient mice

e. Helicobacter hepaticus

· Provokes strong Th1 proinflammatory response, which may perturb other immunological responses

· Cofactor or promoter in development of hepatic neoplasia in A/JCr and B6C3F1 mice

27. False – nonpathogenic during natural infection.

28.


	Cilia-associated respiratory bacillus
	chronic respiratory disease (rare)

	Clostridium piliforme
	diarrhea and inactivity preceding death

	 
	Sudden death

	M. arthriditis
	nonpathogenic

	M. collis
	nonpathogenic

	M. pulmonis
	Chattering

	 
	dyspnea

	 
	torticollis


29.


	M. arthriditis
	arthritis

	M. neurolyticum
	spasmodic hyperextension of head

	 
	raising of one foreleg followed by intermittent rolling on long axis of body

	M. pulmonis
	Oophoritis

	 
	Salpingitis

	 
	Metritis


30. Mycobacterium neurolyticum

31. Slender, gram neg rod

32.
True
Evidence suggests opportunistic – naturally occurring disease in mice seropositive for Sendai and pneumonia virus of mice.  Mice may contract natural infection, but attributing chronic respiratory disease in mice solely to CAR bacillus is not currently warranted.

33.


a. ELISA for serological detection of infection

b. Histologically by staining with Warthin-Starry stain

c. Immunoperoxidase staining

d. PCR

34. CAR bacillus.

35. a. CAR bacillus

36. Clostridium piliforme

37. Bacillus piliformis

38. long, thin, gram-negative spore-forming bacterium

39. Ernest Tyzzer, first described in a colony of Japanese Waltzing mice

40. False

41. a. 
cell free media

c. susceptible vertebrates

d. yolk sac of embryonated eggs

42. 
False

43. a.
diarrhea

c.
inactivity 

d.
No signs evident - subclinical infection

44.
b. 
high humidity

45.
C57BL/6 

46.
a.  
B lymphocytes 

d.
Neutrophils

4.
Natural killer cells

47. False, the reservoir is unknown

48. False, some strains are able to infect multiple species (mice, rats, and hamsters).

49. d.  12 months


50. The spore form of C. piloforme should be considered the primary means of spread.

51. Feces-contaminated food and soiled bedding.

52. Fecal-oral

53. c.  (1) Intestines
(2) liver and heart

54. d   Necrosis in the intestines, liver, heart, and mesenteric lymph nodes

55. c.  Salmonellosis 

e. Tyzzer’s Disease

56. c.  Lymphocytic

d.  Neutrophilic

57. False (they are in the cytoplasm of living cells)

58. Silver stains (Warthin-Starry), Giemsa stains, or periodic acid-Schiff stains

59. True (also by PCR)

60. Citrobacter rodentium.

61. Citrobacter freundii strain 4280

62. Gram-negative rod

63. C. rodentium can ferment lactose.

64. C. rodentium can/cannot utilize citriate.  (it may use it marginally).

65. c.  Rectal prolapse


d. Soft feces

66. a.  Suckling or recently weaned mice.

67. False

68. b.  Contact 

c.  Fecal-oral transmission

69. b.  C57BL 

c. DBA

d. NIH Swiss

70. False, though the specific dietary factors responsible have not been identified.

71. False (descending colon)

72. d.  Severe thickening of the descending colon 

73. a.  For a few weeks 

74. MacConkey’s agar

75. Motile Gram negative, rod

76. c.  Edema of the hind limbs 

77. c.  None (infection is subclinical)

78. False

79. d.  Reproductive tract

80.  False

81. Answer: b, a, c

82. c. Pseudomonas aeruginosa.  

83. True

84. False

85. False

86. short, gram negative rod

87. True

88. False – studies have shown that P. pneumotropica may complicate pneumonias due to M. pulmonis and Sendai virus

89. a.  Gastrointestinal tract

d.  Skin

e.  Upper respiratory tract

90. Litters from infected dams can become infected during the first week after birth

91. d.
Hepatitis

92. False – cutaneous lesions can occur without systemic disease

93. d.  
Suppurative

94. True

95. Pasteurella pneumotropica, Staphylococcus, Streptococcus, Corynebacterium, Klebsiella, and Mycoplasma

96. gram-negative, curved to spiral shaped 

97. True

98. microaerobic atmosphere (5% CO2, 90% N2, 5%H2)

99. a.  freshly prepared antibiotic impregnated blood agar

b. broth supplemented with fetal bovine serum

100. H. bilis, H. hepaticus, H. muridarum, H. rappini, H. rodentium, H. typhlonius

101. urease negative, catalase negative, oxidase positive 

102. H. rodentium and ‘H. typhlonicus’ are urease positive

103. False – helicobacteriosis in adult immunocompetent mice is usually asymptomatic.

104. a.  A/JCr

105. b.  fecal-oral

106. False – H. hepaticus CAN persist in the GI tract, in particular the cecum and colon.  This implies that carrier mice can spread infection in enzootically infected colonies.

107. False – proliferative typhlitis, colitis, and proctitis can occur without coincident hepatitis.

108. False – inflammation originates in the portal triads and spreads to the hepatic parenchyma.

109. a.
Angiocentric nonsuppurative hepatitis and hepatic necrosis (Helicobacter hepaticus)

· Coagulative or caseous necrosis bordered by intense neutrophilic infiltration is seen with C. kutscheri.

· Foci of coagulative necrosis that are generally distributed along branches of the portal vein is seen with Tyzzer’s

· Granulomatous lesions with thrombosis from septic venous embolism is seen with chronic Salmonellosis

· Necrosis with syncytia cell formation is seen with MHV

110. True

111. A/JCr and B6C3F1

112. c.
C57BL/6 – the other strains show increased susceptibility to hepatitis caused by H. hepaticus.

113. B6C3F1 mice 

114. dominant pattern of inheritance

115. False – PCR cannot differentiate between species.  However, molecular speciation can be accomplished by restriction fragment length polymorphism analysis of the PCR product.

116. False – Helicobacters require prolonged incubation (up to 3 weeks) in culture before the culture can be deemed “negative”.

117. H. bilis has been isolated from which organs of aged mice?

118. inflammatory bowel disease

	a.  H. bilis
	2.  IBD in SCID 

	b.  H. bilis and H. rodentium
	4.  natural outbreak of IBD in immunocompromised mice

	c.  H. muridarum
	1.  gastritis under certain conditions

	d.  H. "rappini"
	5.  no clinical signs associated with isolation

	e.  H. rodentium
	3.  may be component of normal flora

	f.  H. typhlonicus
	2.  IBD in SCID 


120.


	a.  H. bilis
	liver 

	 
	intestine

	b.  H. muridarum
	ileum

	 
	cecum

	 
	colon

	 
	stomach

	c.  H. "rappini"
	feces

	d.  H. rodentium
	intestine


121. The best results have been obtained with triple therapy with amoxicillin, metronidazole, and bismuth given for 2 weeks.  

 Requires repeated daily gavage rather than administration in drinking water

122. Short, gram-positive rods

123. Corynebacterium kutscheri

124. False – C. kutscheri infection is often asymptomatic in otherwise healthy mice.  

125. True

126. False - Active disease caused by C. kutscheri is expressed as an acute illness with HIGH mortality or a chronic syndrome with LOW mortality.

127. d.  Hyperkeratitic dermatitis

128. True

129. a.  Suppurative rhinitis

130. c.  Staphylococcus species

131. False – however, skin ulcers or fistulas follow bacterial embolization and infarction of dermal vessels.

132. Corynebacterium bovis

133. acid-fast stain to rule out Mycobacterium avium and gram stain to rule out Corynebacterium kutscheri

134. True

135. nonmotile, gram negative, pleomorphic rod.  

136. b.  Bacillus form

137. True  

138. Gangrenous amputation – this is a chronic sign

139. True

140. c.  Asymptomatic persistently infected rats

141. Streptobacillus moniliformis

142. True

143. False – requires serum-enriched medium

144. None – bacterins and antibiotics are not effective in controlling S. moniliformis.

145. Salmonella enteritidis and Salmonella typhimurium

146. gram-negative rod

147. True

148. c.  Hepatomegaly

149. False
Subacute infection can produce distended abdomens from hepatomegaly and splenomegaly.

150. A – E are correct

151. h.  none of the above

152. False

153. False – suckling and weanling mice are more susceptible than mature mice.

154. d.  nutritional iron deficiency attenuates salmonella infection

155. a.
Penetrate intestinal wall

a. Enter Peyer’s patches

b. Spread to mesenteric lymph nodes

c. Bacteremia

d. Spread to spleen and liver

156. False – it has been associated with chronic arthritis

157. All (a-d)

158. False – thrombosis from septic venous embolism ….

159. a.  Granulomatous lesions, esp. in the liver

160. False – during acute stages bacteria can be isolated from the blood.

161. b – fecal shedding can be intermittent

162. False – serological cross-reactivity is common even among bacteria of different genera

163. Tyzzer’s dz, pseudomoniasis, corynebacteriosis, murine colonic hyperplasia, pasteurellosis, coronavirus, ectromelia virus,  and reovirus.

164. mesenteric lymphadenopathy (age associated lesion in mice) is not indicative of chronic salmonellosis

165. False – there is no evidence to suggest that treating with any antibiotic is beneficial.  

166. Corynebacterium kutscheri

167. Streptobacillus moniliformis

168. Corynebacterium bovis

169. Salmonella enterititis (acute disease)

170. Helicobacter hepaticus or H. bilis
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1. S. aureus; can be highly pathogenic,  S. epidermidis;  generally nonpathogenic

2. True

3. S. aureus

4. positive, positive

5. (, C

6. cervical; neck

7. False:  Escherichia coli is a gram neg. rod that is a normal inhabitant of the mouse intestine, but may cause hyperplastic typhlocolitis in SCID mice.

8. K. pneumoniae, K. oxytoca 

9. False

10. rod; positive; anaerobic

11. C. perfringens type D

12. False:  Mycobacteria are gram-positive, acid-fast, intracellular bacteria.

13. M. avium-intracellulare (extremely rare) and M. lepraemurium 

14. M. lepraemurium.  It has been used as a model for human leprosy.  

15. Clinical signs include alopecia, thickening of skin, subcutaneous swelling, and cutaneous ulceration.  Disease can lead to death or clinical recovery.  Gross lesions include nodules in SQ tissues and organs (lung, spleen, lymph nodes, bone marrow, and thymus).

16. The histologic hallmark is perivascular granulomatosis with accumulation of large, foamy epithelioid macrophages (lepra cells) filled with acid-fast bacilli.

17. True

18. False:  Leptospirosis in mice is generally asymptomatic

19. Leptospira interrogans serovar ballum; this organism also infects rats

20. negative, kidney, urine.

21. Isolation of the organism from kidney.

22. Eperythrozoon coccoides, Hemobartonella muris
23. E.  coccoides is transmitted by the mouse louse Polyplax serrata, and H. muris is transmitted by the rat louse Polyplax spinulosa.

24. Mice may remain clinically normal, or develop febrile, hemolytic anemia and splenomegaly, which may be fatal.

25. Splenectomy.  Splenectomy or inoculation of test material into splenectomized mice is the most sensitive means to detect infection.

26. True;  A strain, called the Nigg agent, has been associated with natural infection in mice.

27. protozoan; fungus

28. immunocompetent:  generally asymptomatic.  immunodeficient:  dyspnea, hunched posture, wasting, and scaly skin.  Severe cases may be fatal.

29. silver-based stains

30. Pneumonia virus of mice.
31. Trichophyton mentagrophytes

32. False;  Infection rarely causes disease, and T. mentagrophytes rarely fluoresces under uv light.
33. Giardia muris and Spironucleus muris

34. True;  additionally, clinical signs usually don’t include diarrhea, and heave infestations may be fatal in immunodeficient mice.
35. True
36. Tritrichomonas muris

37. Eimeria falciformis

38. Klossiella muris

39. False;  Infections are generally asymptomatic, although destruction of tubular epithelium may impair renal physiology.
40. Cryptosporidium muris; Cryptosproidium parvum

41. Entamoeba muris

42. Encephalitozoon cuniculi

43. asymptomatic; urine
44. Toxoplasma gondii;   cats are the definitive host.
45. E. cuniculi is gram positive, stains poorly with H&E, and has a capsule that readily accepts Giemsa and Goodpasture stains.  T. gondii is gram negative.
46. Hymenolopis diminuta; Hymenolopis nana

47. It is zoonotic, and the life cycle may be direct (only known cestode that does not require an intermediate host)
48. Syphacia obveleta

49. Eggs are detected in the feces.  They are laid in a mucuous layer on the fecal pellets (not deposited in perineal area).
50. False;  The lifecycle of Syphacia is much shorter, so the number of mice infected with Syphacia is apt to be correspondingly greater than Aspicularis.
51. Myobia musculi (one claw on 2nd pair of legs) and Radfordia affinis (two claws of unequal size on 2nd pair of legs)
52. Myocoptes musculinus

53. True
54. Psorergates simplex

55. Primary amyloidosis is a naturally occurring disease, associated with the deposition of amyloid proteins consisting primarily of  immunoglobulin light chains.  Secondary amyloidosis is associated with antecedent inflammation (often chronic).
56. True;  also seen in young mice of certain strains (A and SJL;  later in C57BL)
57. BALB/c and C3H
58. BALB/c, C3H, and especially DBA
59. BALB/cByJ
60. The incidence appears to show seasonal fluctuations, suggesting environmental factors may play a role.  There is also some evidence that diet may play a role, although specific dietary factors have not been identified.
61. False;  Mice do not easily acclimatize to sudden and dramatic changes in temperature, and are therefore susceptible to hyperthermia and hypothermia.
62. ringtail
63. BALB/c
64. RFM; left
65. Pulmonary histiocytosis
66. Cellular and nuclear pleomorphism, biliary hyperplasia, hepatocellular vacuolization, amyloidosis, lipofuscinosis, hemosiderosis, and fibrosis.
67. False
68. NZB and NZB x NZW F1.
69. True
70. A/J
71. C3H and CBA
72. False;  Blind mice cannot be distinguished from non-blind mice in standard caging.
73. Infectious otitis, necrotizing vasculitis (unknown etiology)
74. retrovirus (type C oncornavirus)
75. Lymphocytic leukemia that originates in the thymus.
76. C57BL/6 and SJL.
77. Dunn type A; Dunn type B
78. True
79. False
80. MMTV-S(Bittner virus); milk of nursing females.
81. False;  Spontaneous mammary tumors in mice metastasize with high frequency.
82. C3H, A, and DBA/2  (BALB/c, C57BL, and AKR have a low prevalence).
83. True
84. True
85. Pulmonary adenomas that arise from either type 2 pneumocytes or from Clara cells lining terminal bronchioles.
86. A, C57BL

