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1. What subfamily does the mouse belong?

a. Mus

b. Murinae

c. Muridae

d. Rodentia

2. How many chromosomes does the mouse have?

a. 42

b. 40

c. 38

d. 36

3. Histocompatibility loci control expression of cell surface molecules that modulate major immunological phenomena, such as recognizing foreign tissue.  What is the name of the major group and it’s gene location?

a. H-1, chromosome 11

b. H-1, chromosome 13

c. H-1, chromosome 17

d. H-2, chromosome 13

e. H-2, chromosome 17

4. Which histocompatibility genes control rapid rejection of grafts that display foreign antigens?

a. H-1

b. H-2

c. HLA

d. RT-1

e. HM-1

5. The mouse responds to cold exposure by this process?

a. Thermoneutral phenomena

b. Bohr effect

c. Non-shivering thermogenesis

d. Critical thermal minimum

6. The mouse can compensate for increases in ambient temperature by which primary mechanism?

a. Panting

b. Sweating

c. Salivation

d. Burrowing

7. The mouse is not a true endotherm and the neonate is ectothermic and cannot control it’s body temperature before how many days?

a. 20

b. 18

c. 15

d. 12

8. The thermoneutral zone of mice is narrower than any other mammal, what is it?

a. 35.0 – 38.6 C

b. 38.6 – 40.2 C

c. 20.8 – 28.2 C

d. 29.6 – 30.5 C

9. The mouse respiratory system is composed of the following?

a. Single left lobe, three right lung lobes

b. Single right lobe, three left lung lobes

c. Single right lobe, four left lung lobes

d. Single left lobe, four right lung lobes

10. A mouse at rest uses about 3.5 ml O2/gm/hr which is about 22 times more than an elephant.  To accommodate for this high metabolic rate, the mouse uses the following mechanisms EXCEPT?

a. More pronounced Bohr effect

b. High RBC hemoglobin and carbonic anhydrase concentrations

c. High respiratory rate and short air passage

d. High blood sugar concentration

e. All of the above

11. The mouse urinary system differs from the rat in which ways anatomically?

a. The mouse has 4.8 times as many glomeruli and a higher filtering surface than the rat

b. The rat has 4.8 times as many glomeruli and a higher filtering surface than the mouse

c. The mouse has 4.8 times as many glomeruli and a lower filtering surface than the rat

d. The rat has 4.8 times as many glomeruli and a lower filtering surface than the mouse

12. Mice normally excrete the following in the urine?

a. Protein, albumin, tryptophan

b. Protein, creatinine, tryptophan

c. Protein, taurine, tryptophan

d. Protein, taurine, creatinine

e. Protein, albumin, creatinine

13. The mouse does not have which portion of the lymphatic system?

a. Thymus

b. Pharyngeal and palatine tonsils

c. Accessory spleen

d. Submaxillary and submandibular lymph node

14. Which of the following is true concerning male anatomy compared to the female?

a. Spleen is 50% larger and Bowman’s capsule is lined by squamous epithelium

b. Spleen is 50% smaller and Bowman’s capsule is lined by squamous epithelium

c. Spleen is 50% smaller and Bowman’s capsule is lined by cuboidal epithelium

d. Spleen is 50% larger and Bowman’s capsule is lined by cuboidal epithelium

15. The majority of antibodies in neonatal mice is obtained by which method?

a. In utero transfer

b. Colostrum consumption

c. Activation of  lymph nodes

d. None of the above

16. Which teeth grow continuously and are worn down during mastication in the mouse?

a. Molars

b. Premolars

c. Incisors

d. Incisors and molars

17. What is the average length of gestation in the mouse?

a. 15-18 days

b. 24-26 days

c. 21-22 days

d. 19-21 days

18. In the female mouse, which gland is homologous to the male preputial gland?

a. Cervical glands

b. Moeller’s glands

c. Zymbal’s glands

d. Clitoral glands

19. Which hormone promotes gametogenesis in both sexes of the mouse?

a. Luteinizing hormone

b. Follicle stimulating hormone

c. Prostaglandin

d. Estrogen

20. Which hormone promotes the secretion of estrogen in the female and androgens in the male?

a. Luteinizing hormone

b. Follicle stimulating hormone

c. Prostaglandin

d. Estrogen

21. Which of the following is descriptive of the mouse estrous cycle?

a. Polyestrous, 4-5 day length

b. Polyestrous, 10-12 day length

c. Polyestrous, 10-12 hour length

d. Polyestrous, 4-5 hour length

22. What is the number and anatomical location of the mouse mammary glands?

a. 6 pairs; three cervicothoracic and 3 inguinoabdominal

b. 5 pairs, two cervicothoracic and 3 inguinoabdominal

c. 5 pairs; three cervicothoracic and 2 inguinoabdominal

d. None of the above

23. What is the name of the effect when estrus is suppressed in mice housed in large groups due to pseudopregnancy or diestrus?

a. Bruce effect

b. Lee-Boot effect

c. Whitten effect

24. What is the name of the effect when a strange male mouse may prevent implantation or pseudopregnancy in recently bred females?

a. Bruce effect

b. Lee-Boot effect

c. Whitten effect

25. What is the name of the effect in which exposure to male pheromones restarts the estrous cycle and leads to estrus in most females’ 3 days after pairing?

a. Bruce effect

b. Lee-Boot effect

c. Whitten effect

26. Following physical stimulation of the vagina and cervix, which hormone is released from the anterior pituitary to enable the corpus luteum to secrete progesterone?

a. Luteinizing hormone

b. Follicle stimulating hormone

c. Prolactin

d. Estrogen

27. Which type of pheromone are detected by chemosensor organs that relay messages to the CNS, which in turn modulates behavior?

a. Primer 

b. Releaser

c. Primary

d. Secondary

28. An outbreak in a colony of BALB/c mice has developed with neonates and juveniles being the most affected.  At necropsy, distribution of lesions include multi-focal gray-white spots in the liver, mucosal epithelium necrosis in the ileum and colon but there are no myocardial lesions.  The organism has been successfully grown on yolk sacs of embryonated hen eggs.  What is the most likely causative agent for this outbreak?

a. Corynebacteria kutscheri

b. Citrobacter freundii (rodentium)

c. Salmonella typhimurium

d. Clostridium piliforme

29. Which strain of mice are most susceptible to Citrobacter freundii (rodentium)?

a. DBA

b. NIH Swiss

c. C57BL

d. C3H/HeJ

e. BALB/c

30. Pseudomonas aeruginosa infection can be prevented by the following methods?

a. Barrier type housing

b. Acidification and chlorination of the water

c. Health surveillance of incoming animals

d. All of the above

31. What is the most likely disease and causative agent in an animal which necropsy results reveal severe thickening of the descending colon?

a. Pseudotuberculosis, Corynebacterium kutscheri

b. Transmissible Murine Colonic Hyperplasia, Citrobacter freundii (rodentium)

c. Murine leprosy, Mycobacterium lepraemurium

d. Klebsiellosis, Klebsiella pneumoniae

32. Pathogenic strains of Citrobacter freundii (rodentium) differ from other Citrobacter strains by the following?

a. Non-motile, utilize citrate

b. Motile, utilize citrate

c. Non-motile, fail to utilize citrate (or do so marginally)

d. Motile, fail to utilize citrate (or do so marginally)

33. A nutritional deficiency of this mineral may attenuate Salmonellosis in mice.

a. Selenium

b. Iron

c. Copper

d. Zinc

34. Name the organism that in chronic form causes cutaneous ulceration, arthritis and gangrenous amputation in mice.

a. Ectromelia virus

b. Staphylococcus sp.

c. Streptobacillus moniliformis

d. Mycoplasma arthritidis

35. This agent causes lesions in multiple organs such as liver, lung, and brain from hematogenous spread.  They are characterized by caseous necrosis bordered by an intense neutrophilic infiltration in which colonies of gram positive rods can be demonstrated.  Mucopurulent arthritis of several joints which can lead to ankylosing panarthritis is also evident.

a. Corynebacterium kutscheri

b. Streptobacillus moniliformis

c. Mycoplasma arthritidis

d. Staphylococcus sp.

36. Which of the following strains of mice are most susceptible to Staphylococcus dermatitis?

a. NIH Swiss

b. A/J

c. SJL

d. 129/S

e. BALB/c

37. Diagnosis of Staphylococcus dermatitis in mice can be made by isolation of gram positive organisms with the following characteristics?

a. Coagulase negative and produces ( hemolysis

b. Coagulase negative and produces ( hemolysis

c. Coagulase positive and produces ( hemolysis

d. Coagulase positive and produces (  hemolysis

38. Mouse strains such as the C57BL/6 and BALB/c appear to be more susceptible to the following organism than DBA/2.  The histological hallmark lesion is perivascular granulomatosis with accumulation of large, foamy epithelioid macrophages packed with acid-fast bacilli.

a. Mycobacteria pseudotuberculosis

b. Mycobacteria arthritidis

c. Mycobacteria kansasii

d. Mycobacteria lepraemurium

39. Clinically, this disease develops following stress or immunosuppression and is characterized by weight loss and diarrhea.  If septicemia develops, suppurative or necrotic lesions can be found in many organs but the kidney and especially the renal cortex is commonly affected.

a. Pasteurella pneumotropica

b. Pseudomonas aeruginosa

c. Proteus mirabilis

d. Leptospira ballum

40. Which of the following organisms is the causative agent of Murine Respiratory Mycoplasmosis (MRM)?

a. Mycoplasma arthritidis

b. Mycoplasma pulmonis

c. Mycoplasma urealyticum

d. Mycoplasma neurolyticum

41. Murine Respiratory Mycoplasmosis (MRM) organisms grow well on this media.

a. Yolk sac of embryonated hen egg

b. Cell free media

c. Deoxycholate hydrogen sulfide

d. Hayflick’s broth

42. Which species of animal serves as the primary reservoir of the causative agent of MRM?

a. Rats

b. Mice

c. Hamsters

d. Guinea pigs

e. Rabbits

43. This organism is a rickettsial agent found on erythrocytes or free in plasma and can be transmitted by Polyplax serrata.  The organism may also convert asymptomatic mouse hepatitis virus infection into a fatal disease.  Other mouse viruses which may be potentiated are LCM and LDHV.

a. Hemobartonella muris

b. Eperythrozoon coccoides

c. Rickettsia rickettsii

d. Rickettsia tsutsugamushi

44. Which organism causes trachoma, conjunctivitis, lymphogranuloma venereum and urogenital tract infections?  A strain of this organism, the “Nigg agent” is thought to be responsible for pneumonitis in mice.

a. Mycoplasma pulmonis

b. Chlamydia psittaci

c. Chlamydia trachomatis

d. Streptococcus pneumoniae

45. Which strain of mousepox used extensively for laboratory study is considered high virulence?

a. Hampstead

b. Essex

c. St Petersburg

d. Minsk

e. Moscow

46. Which of the following cell lines propagates ectromelia virus well?

a. Chorioallantoic membrane of embryonated chicken eggs

b. HeLa cells

c. Human amnion cells

d. Mouse and chick fibroblasts

e. All of the above

47. Which strain of mouse adenovirus produces a rapidly fatal infection in suckling mice characterized by necrosis of brown fat, myocardium, adrenal cortex, salivary gland, and kidney?

a. FL strain

b. FA strain

c. K87

d. K88

e. None of the above

48. Which of the following is TRUE concerning mouse adenovirus infection?

a. Mouse adenovirus is a double stranded, RNA virus

b. Mouse adenovirus produces hemagglutinins similar to other adenoviruses

c. Mouse adenoviruses produce intracytoplasmic inclusion bodies

d. Some strains of human adenoviruses are oncogenic for hamsters, but mouse adenovirus isolates have not shown oncogenic potential

49. The following parasite may act as a passive vector of mousepox?

a. Polyplax serrata

b. Ornithonyssus bacoti

c. Myobia musculi

d. Psorergates simplex

50. Mouse encephalomyelitis virus belongs to which family?

a. Picornaviridae

b. Cardioviridae

c. Picornavirinae

d. Cardiovirinae

51. Which of the following does not inactivate mouse encephalomyelitis virus?

a. Temperatures over 50(C

b. Hydrogen peroxide at 37(C

c. 50% acetone

d. alcohol

e. ether

52. Which of the following are recognized strains of mouse encephalomyelitis virus?

a. TO

b. GDI

c. GDII

d. GDIII

e. All of the above

53. Ectromelia virus can be more virulent in some strains of mice.  Which of the following strains of mice are most susceptible?

a. C57BL

b. BALB/c

c. AKR

d. SWR

54. Which of the following statements concerning mousepox pathogenesis is TRUE?

a. Ectromelia virus multiplies in the nucleus and produces two types of inclusion bodies, Type A (Marchal bodies) and Type B.

b. The primary lesion at the original site of infection is due to the development of antiviral humoral immunity.

c. Necrosis and scarring of red and white pulp of the spleen can produce a gross “mosaic” pattern.

d. The primary skin lesion occurs within 3 days of infection.

e. The secondary viremia follows regional lymph node multiplication.

55. Which of the following is TRUE concerning the vaccination of mice for ectromelia virus?

a. Serological differentiation of vaccinated mice and infected mice is not possible.

b. Vaccine strain of virus has the ability to cause hemagglutination.

c. A hemagglutinin-deficient strain of vaccinia virus (IHD-T) is used to scarify skin on the dorsum of the foot.

d. Vaccination reactions should occur in all previously uninfected mice by 6-10 days, but not in infected mice.

56. What family of virus does mouse thymic virus belong?

a. Herpesviridae

b. Arenaviridae

c. Togaviridae

d. Parvoviridae

e. Papovaviridae

57. Lactate dehydrogenase-elevating virus (LDHV) belongs to which family?

a. Herpesviridae

b. Arenaviridae

c. Togaviridae

d. Parvoviridae

e. Papovaviridae

58. Which of the following is TRUE concerning Lactate dehydrogenase-elevating virus?

a. LDHV produces a transient viremia with temporary elevations of plasma LDH levels

b. Only the isoenzyme LDH-V is elevated

c. SJL/J mice are resistant to the virus 

d. Infection can cause anorexia, weight loss and icterus

59. Mouse cytomegalovirus often establishes persistent infection in which organs?

a. Pancreas and salivary gland

b. Liver and salivary gland

c. Lymph nodes and liver

d. Thymus and salivary gland

60. Lymphocytic choriomeningitis virus belongs to which family?

a. Herpesviridae

b. Arenaviridae

c. Togaviridae

d. Parvoviridae

e. Papovaviridae

61. Which of the following statements concerning lymphocytic choriomeningitis virus is TRUE?

a. LCM virus is a single stranded DNA virus

b. The cerebral form of LCM virus is characterized by clonic convulsions and tonic extension of the hindlegs when suspended by the tail.

c. The only natural reservoir of LCM virus is the mouse.

d. Lesions in the visceral form of the disease are the result of the formation of immune complexes.

62. Which strain of mice are most resistant to Sendai virus infection?

a. 129/J

b. Nude

c. DBA/1

d. SJL/J

63. Which family of viruses does K virus belong?

a. Herpesviridae

b. Papovaviridae

c. Arenaviridae

d. Togaviridae

64. Which of the following statements concerning K virus is TRUE?

a. K virus is a double stranded DNA virus 

b. Cells infected with K virus are swollen and have prominent intracytoplasmic inclusion bodies.

c. Natural disease is asymptomatic even in neonates.

d. K virus does not incur passive immunity from mothers to neonates.

65. Epizootic diarrhea of mice (EDIM) belongs to which family of viruses?

a. Rotaviridae

b. Papovaviridae

c. Arenaviridae

d. Togaviridae

e. Reoviridae

66. Which of the following statements concerning EDIM are TRUE?

a. Clinical signs are prevalent in all ages of mice.

b. Affected mice are anorexic and exhibit weight loss and delayed weight gain.

c. EDIM is highly infectious for other species such as rats, hamsters and guinea pigs.

d. Gross lesions are primarily limited to the gastrointestinal tract but thymic atrophy is common.

e. Necrosis and inflammation of gastrointestinal epithelial cells are characteristic of the disease.

67. Which of the following is NOT a prototypic strain of Mouse hepatitis virus (MHV)?

a. JHM

b. MHV-D

c. MHV-1

d. MHV-3

e. MHV-A59

68. A mouse colony is displaying signs of a viral infection in neonates and sucklings predominantly.  Clinical signs include emaciation, abdominal distension and oily, matted hair.  At necropsy, the livers are enlarged and dark with areas of necrosis.  Myocardial edema and necrosis are especially prominent in papillary muscles of the left ventricle.  What is the most likely diagnosis?

a. Mouse encephalomyelitis virus

b. Reovirus 3

c. Mouse hepatitis virus

d. Mouse thymic virus

e. K virus 

69. Which of the following is a renal coccidian of wild and laboratory mice?

a. Toxoplasma gondii

b. Encephalitozoon cuniculi

c. Sarcocystis muris

d. Klossiella muris

70. Which of the following statements concerning Encephalitozoon cuniculi is TRUE?

a. In contrast to encephalitozoonosis in rabbits, affected mice do not develop interstitial nephritis.

b. E. cuniculi is a gram negative microsporidian

c. E. cuniculi is stained well with hematoxylin and eosin.

d. Effective treatments can eliminate the disease.

71. Which of the following statements concerning Giardia muris is TRUE?

a. Giardia muris replicates within the cells of Peyers patches.

b. C3H/He mice are particularly susceptible to giardiasis.

c. Giardia muris can cause significant enteritis in most strains of mice.

d. The organisms reside in the cecum and colon of mice.

72. Which of the following is TRUE concerning Spironucleus muris infection in mice?

a. It is a common flagellate protozoan of the small intestine of mice, rats, and hamsters.

b. The organism normally resides in the crypts of Lieberkühn.

c. Spironucleus can be distinguished from Giardia and Tritrichomonas by their small size, horizontal or zigzag movements.

d. Infected mice have increases sensitivity to irradiation and increased mortality from cadmium exposure.

e. All of the above are TRUE.

73. The following statements concern protozoa, which is TRUE?

a. Tritrichomonas muris is a pathogenic protozoa which occurs in the cecum, colon and small intestine of mice, rats and hamsters.

b. Eimeria falciformis is a pathogenic coccidian that occurs in the epithelial cells of the large intestine of mice; it is common in Europe but not in the United States.

c. Cryptosporidium muris is a sporozoan that adheres to the surface epithelium of the mouse stomach.  C. parvum inhabits the small intestine.  Both are highly pathogenic.

d. Entamoeba muris is found in the cecum and colon and considered highly pathogenic.

74. A colony of mice are exhibiting an increased incidence of rectal prolapse.  A cellophane tape test reveals eggs.  What is the most likely diagnosis?

a. Syphacia obvelata

b. Aspicularis tetraptera

c. Hymenolepsis nana

d. None of the above

75. The following statements describe which mouse parasite?  The life cycle is approximately 23-25 days.  Anatomically, this worm has a hook at the end of the tail in the male.  Diagnosis can be made by fecal flotation.

a.  Syphacia obvelata

b. Aspicularis tetraptera

c. Hymenolepsis nana

d. Hymenolepsis diminuta

76. Which of the following is TRUE concerning ectoparasites of mice?

a. Polyplax serrata can transmit Eperythrozoon coccoides.

b. Myobia musculi can be differentiated from Radfordia in that Myobia has an empodial claw on the second pair of legs whereas Radfordia has two terminal claws on the terminal tarsal structure of leg 2.

c. Myocoptes is the most common ectoparasite of the mouse and feeds primarily on superficial epidermis.

d. Psorergates simplex inhabits hair follicles and forms cyst-like nodules.

e. All of the above are TRUE.

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

a. Lymphocytic leukemia that originates in the thymus

b. Lymphocytic leukemia that originates in the liver

c. Lymphocytic leukemia that originates in the bone marrow

d. Lymphocytic leukemia that originates in the lymph nodes

78. Which of the following strains of mice are leukemia prone?

a. AKR

b. SJL

c. BALB/c

d. 129

e. AXI

79. A spontaneous reticulum cell sarcoma which begins in the mesenteric lymph nodes occurs on more than 90% of this inbred strain.

a. AKR

b. SJL

c. BALB/c

d. 129

e. AXI

80. Which strain does NOT have a high natural prevalence of mammary tumors?

a. C3H

b. A

c. DBA/2

d. AKR

81. Which of the following statements concerning MMTV is TRUE?

a. MMTV/S (Bittner virus) has low oncogenic potential and is transmitted through the milk.

b. Mammary tumors primarily metastasize to the liver and peripheral lymph nodes.

c. Some mammary tumors are hormone dependent, some are ovary dependent and some are pregnancy dependent.

d. Mammary tumors have been morphologically categorized into one group.

e. All of the above.

82. Which environmental change will result in 100% of B6C3F mice to develop liver tumors?

a. Increase the environmental temperature by 6-8(C.

b. Feed choline deficient diets.

c. Maintain a 24 hour light cycle.

d. Feed a Vitamin A deficient diet.

83. Which of the following statements concerning primary respiratory tumors of mice is TRUE?

a. Primary respiratory tumors of mice occur in a relatively high frequency and are largely of alveologenic origin.

b. More than 95% of primary lung tumors are pulmonary adenocarcinomas.

c. Primary respiratory tumors can be influenced by steroid hormones.

d. Primary lung tumors usually arise from Type I pneumocytes.

84. Which of the following statements concerning the cardiovascular system of mice is TRUE?

a. Atrial thrombosis appears to be strain related with a high prevalence in RFM mice.

b. Dystrophic mineralization occurs with a high incidence in DBA/2, BALB/c and C3H strains.

c. Dystrophic mineralization rarely is found in C57BL/6.

d. All of the above

85. Which of the following fatty acids do mice have an absolute requirement?

a. Medium chain triglycerides

b. Arachidonic and/or linoleic acid

c. Unsaturated fatty acids

d. Cholesterol

86. Which mineral deficiency may cause congenital ataxia from abnormal development of the inner ear?

a. Iodine

b. Magnesium

c. Manganese

d. Zinc
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1. b

2. b

3. e

4. b

5. c

6. d

7. a

8. d

9. d

10. e

11. a

12. d

13. b

14. d

15. b

16. c

17. d

18. d

19. b

20. a

21. a

22. c

23. b

24. a

25. c

26. c

27. a

28. d

29. d

30. d

31. b

32. c

33. b

34. c

35. a

36. e

37. c

38. d

39. c

40. b

41. d

42. a

43. b

44. c

45. e

46. e

47. a

48. d

49. b

50. a

51. e

52. e

53. b

54. c

55. d

56. a

57. c

58. b

59. a

60. b

61. b

62. d

63. b

64. a

65. e

66. d

67. b

68. b

69. d

70. a

71. b

72. e

73. b

74. a

75. b

76. e

77. a

78. b

79. b

80. d

81. c

82. b

83. a

84. d

85. b

86. c
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