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Chapter 12 – Viral Diseases, pp. 423-447
QUESTIONS:
1. List the two most widely distributed viruses in laboratory rat colonies in the United States.
2. Which of the following is NOT a characteristic of Parvoviruses:
a. Enveloped

b. Single-stranded

c. DNA virus

d. Predilection for mitotically active cells

e. Approximately 5 kb genome
3. True or False:  Rat parvoviruses require a helper virus to replicate.
4. Which viral proteins account for the immunologic cross-reactivity among parvovirus serotypes:

a. VP1 and VP2

b. NS1 and NS2

c. VP1 and NS1

d. B and C

e. B only
5. List the three established parvovirus serotypes that infect laboratory rats.

6. Which of the following is NOT a characteristic of rat virus (RV):

a. Isolated from a transplantable neoplasm

b. Isolated by Toolan in 1960

c. Coronavirus

d. C only

e. B and C
7. True or False:  A putative fourth rat parvovirus serotype, referred to as “rat orphan parvovirus”, has been identified.
8. True or False:  The genomic and amino acid sequences of KRV and H-1 are closely related but significantly different from RPV.
9. True or False:  Parvoviruses have been used to develop rodent models of virus-induced birth defects.
10. Rodent parvoviruses are highly resistant to environmental inactivation, which of the   following characteristics are true:
a. Parvoviruses are enveloped DNA viruses

b. Resistant to  lipid solvents and ultrasonication

c. Heat resistant

d. Stable over pH range of 1-12

e. Inactivated by enzymatic treatment with DNAse

f. All of the above

g. B, C, and D
11. True or False:  RV and H-1 viruses agglutinate guinea pig erythrocytes.

12. True or False:  Hemagglutination inhibition (HAI) can be used to serotype parvoviral isolates.
13. True or False:  Parvoviruses of the same serogroup are antigenically distinguishable.
14. Parvoviruses of the same serogroup can be distinguished by their:

a. Nucleic acid sequence

b. Replication kinetics

c. Pathogenicity

d. Antigenicity

e. All of the above

f. A, B, and C
15. List three cell lines that support replication of rat parvoviruses in vitro.
16. True or False:  Rat parvoviruses induce CPE (cytopathic effects) when cultured in vitro.
17. True or False:  Natural parvoviral infections in rats are usually asymptomatic and are usually first detected by seroconversion and can distort research results.

18. Prevalence of clinical signs following parvoviral infection depends on:

a. Virus strain and dose

b. Host age

c. Route of exposure

d. A and B

e. All of the above
19. True or False:  RV, H-1, and RPV are pathogenic after experimental inoculation.
20. True or False:  Host genotype affects susceptibility to infection or disease.
21. Which of the following are not true of pathogenic parvoviral infection:

a. Clinical signs are most readily elicited in pregnant or infant rats

b. Resistance to clinical illness develops by 3 weeks postpartum

c. Prenatal infection can cause fetal death 
d. Pregnant dams can experience partial or complete loss of litters

e. Pregnant dams can be clinically normal

f. B and E

g. B only
22. List three clinical signs of parvoviral infection in neonatal rats.
23. Parvoviral infection late in pregnancy or within several days of parturition causes severe or fatal disease in infants due to:

a. Hemorrhage and necrosis in the liver

b. Hemorrhage and necrosis of the central nervous system

c. Severe diarrhea

d. All of the above

e. A and B
24. Rats that survive acute disease can suffer the following sequelae:

a. Locomotion deficits

b. Chronic active hepatitis

c. Progressive hepatic fibrosis

d. Seizures

e. All of the above

f. A, B, and C
25. True or False:  Rattus norvegicus is the only known natural host for RV, H-1 virus, and RPV.
26. Which of the following is Not true of parvoviral transmission and excretion in rats:

a. Transmission is primarily by contact with infectious animals
b. Transmission can occur following contact with contaminated bedding

c. Parvovirus infects renal tubular epithelium and can be excreted in urine
d. Intestine is a prominent target tissue and leads to excretion in feces

e. C and D

f. D
27. Which of the following are true of natural exposure of rats to parvovirus:

a. Postnatal exposure is due to inhalation and/or ingestion of the virus

b. Prenatal infection requires exposure of dams to large doses of virus and/or virulent strains

c. Prenatal infection is common during natural outbreaks in breeding colonies

d. All of the above

e. A and B
28. The following are all true of persistent parvoviral infection in rats:

a. Persistent RV infection depends on age and immunologic status

b. Infection in adult immunocompetent rats is usually eliminated within 4 weeks

c. Pre- or peri-natal infection can lead to persistent infection lasting as least 12 months

d. Persistently infected rats can excrete virus for up to 3 months

e. All of the above

f. A, B, and C

g. A, B, and D
29. True or False:  Passive immunization with RV immune serum protects rats from acute and persistent infection.
30. True or False:  Immunodeficient (athymic) rats are susceptible to persistent parvoviral infection at any age.
31. True or False:  Administration of RV-immune serum to infected athymic adult rats eliminates virus.
32. True or False:  Parvovirus can remain infectious on plastic surfaces for at least 2 months.
33. The predilection of RV and H-1 virus for mitotically active cells is responsible for the pathogenic infections of fetal and infant rats.  List the three predominant target organs.
34. Which of the following is NOT true of parvoviral replication:
a.
Intranuclear inclusions and cellular degeneration 

b. 
Hemorrhagic lesions
c. 
Icterus and yellow-red mottling of liver

d. 
Intrauterine infection does not affect litter size

e. 
Necrosis of thymus, lymph nodes, and spleen

f. 
Cerebellar hypoplasia
35. True or False:  Vascular and intestinal smooth muscle cells appear to be major sites of persistent parvoviral infection in rats. 

36. True or False: RV causes thrombocytopenia by infecting megakaryocytes.
37. True or False:  Persistent parvoviral infection in rats can result in chronic active hepatitis.

38. Which of the following is NOT true or rat parvoviral infections:

a. Athymic rats are highly susceptible to parvoviral infection indicating B lymphocytes are important in eliminating infection.

b. Pre-existing humoral immunity can prevent infection.

c. RPV is non-pathogenic in infant and adult rats

d. RPV infects vascular endothelium and renal tubular endothelium

e. H-1 and RV are pathogenic

f. A only

g. A and C
39. True or False:  RV, H-1, and RPV infect the lamina propria of the intestinal mucosa.
40. True or False:  RPV is transmitted in utero and mechanisms of productive RPV replication and excretion may differ from the cytolytic parvoviruses.

41. All of the following are true of parvovirus diagnostic testing except:

a. Tissue immunostaining or in situ hybridization are the most sensitive and specific

b. The recommended tissue fixative is fresh paraformaldehyde-lysine-periodate 
c. Infections are frequently symptomatic making serology important for primary detection

d. ELISAs and IFAs can detect all known serotypes.

e. An ELISA using rNS-1 from MPV can detect rat parvoviruses because NS-1 is highly conserved among rodent parvoviruses.

42. True or False:  HAI can distinguish between RV and H-1 virus infection.
43. All of the following are true of the PCR assays currently available for rat parvoviruses except:

a. PCR for rat parvoviruses are very sensitive and specific

b. PCR amplification of the NS-1 gene detects all serotypes and does not distinguish between them.

c. Amplification of the VP region sequence for RPV, RV, and H-1 is not serotype specific.

d. PCR can be used to test tissues, excreta, or cells for parvoviral DNA.
44. List three differential diagnoses for parvoviral infection of rats.
45. Control and prevention of rat parvoviral infection includes all of the following except:

a. Quarantine seropositive rooms 

b. Extensive serologic testing of adjacent rooms, facilities, and any locations where affected rats or their tissues may have been transported.

c. Cell lines, transplantable tumors, and other biological products can provide a source of infection.

d. Directional airflow should be tested and affected rooms should be placed under positive pressure.

e. Rederivation can be accomplished by cesarean section or embryo transfer.

f. Offspring should be tested for prenatal infection by contact transmission.
46. True or False:  Prenatal transfer of maternal antibody to parvoviruses in rats may render progeny transiently seropositive, yet protected.
47. True or False:  Progeny seropositive for parvoviral exposure should be tested to ensure that antibody titers decay completely 3 months after birth.

48. List three ways that rat parvoviruses can interfere with research.
49. The following are true of rat cytomegalovirus (RCMV) except:

a. RCMV is the only known herpesvirus of rats

b. Persistently infects salivary glands

c. Propagates on rat embryo fibroblasts and on rat or hamster kidney cells

d. RCMV can infect mice

e. Infection of immunocompetent rats is asymptomatic
50. True or False:  Persistent RCMV infection occurs in the salivary glands and may affect lacrimal glands.
51. True or False:  RCMV is excreted in saliva for several days.
52.  List three ways to detect RCMV in suspect rats.
53. Typical RCMV-induced lesions include all of the following except:

a. Intranuclear inclusions with cytomegaly

b. Viral inclusions occur primarily in the ductal epithelium

c. Mild, non-suppurative interstitial inflammation

d. All of the above
54. List two effects of RCMV on research.
55. True or False: Latent RCMV infection cannot be activated by immunosuppression.
56. True or False:  Turkemia rodent poxvirus is distinct from ectromelia virus and has been reported in rats from Eastern Europe and the Japan.

57. Which of the following are true of Turkemia rodent poxvirus infection in rats:

a. Infection can be asymptomatic

b. Clinical signs are distinct from mousepox

c. Lesions occur in the upper and lower respiratory tract

d. Gross lesions include interstitial pneumonia, pulmonary edema/ hemorrhage and pleural effusions

e. Low mortality
58. Which of the following are true of adenovirus infection in rats:

a. Rats are susceptible to adenoviruses antigenically related to mouse adenovirus-2

b. Causative agent(s) have not been isolated

c. Infected rats are often asymptomatic

d. Histologic changes are minimal and resemble adenovirus infection in mice

e. Intranuclear inclusions develop sporadically in hepatocytes

59. True or False:  Polyoma virus is a Papovavirus.
60. True or False:  A polyoma virus, antigenically distinct from mouse polyoma virus, has been identified in rats.
61. Which of the following are true of Papovavirus infection in rats:
a. Initially identified in athymic rats causing a wasting disease, interstitial pneumonia, and sialoadenitis

b. Forms intracytoplasmic inclusions in the parotid salivary glands and alveolar lining cells

c. Target organs include the salivary glands, respiratory mucosa, and kidney

d. Immunocompetent rats develop disease
62. Which of the following characteristic(s) is/are not true of Coronaviruses?

a. Enveloped

b. Positive sense, single-stranded RNA virus

c. Capsid with club-like peplomers on surface
d. Replicate in nucleus

e. Released by budding through the endoplasmic reticulum
63. True or False:  Coronaviruses are widespread among mammals and birds and are largely species-specific.
64. True or False:  Parker’s rat coronavirus and sialodacryoadenitis virus are different strains of a coronavirus indigenous to rats and are referred to as RCV.
65. True or False:  Replication of single-stranded RNA viruses is more error-prone than that of DNA viruses leading to emergence of divergent strains during natural infection.

66. True or False:  Several RCV isolates have been reported since the initial isolations by Parker and Bhatt.
67. RCV induces what cytopathic effect in vitro?

68. Which of the following cell lines resist RCV infection:

a. BHK-21, VERO, HEP-2, NCTC 1469

b. Primary rat kidney cells

c. Mouse L2 fibroblasts

d. Rat LBC cells

e. Intestinal RCV-9 cells
69. True or False:  RCV is antigenically related to MHV; therefore, MHV antigens are routinely used in the serologic detection of RCV.
70. List four clinical signs that can be seen in rats infected with RCV.
71. True or False:  Chronic ocular inflammation can occur following RCV infection and can result in corneal opacities and ulcers, pannus, hyphema, hypopyon, and megaloglobus.
72. True or False:  RCV has no negative effects on reproduction in rats.

73. True or False:  RCV infection results in high morbidity and mortality.
74. List the most frequent log-term sequelae associated with RCV-induced ocular disease.
75. Which of the following is/are true of RCV epidemiology?
a. RCV spreads rapidly in rats housed in open cages and between rooms in conventional facilities

b. Transmission is primarily via direct contact or by aerosol

c. RCV is not transmitted via fomites

d. RCV can be transmitted in utero

e. Morbidity frequently reaches 100% among conventionally housed rats
76. List the two common patterns of RCV infection within colonies.
77. How long do non-immune, immunocompetent rats excrete RCV in oronasal and lacrimal discharges?
78. Immunity to RCV protects against reoccurrence of clinical disease for what length of time?

79. True or False:  Infection of immunodeficient rats with RCV is persistent.
80. True or False:  Immunodeficient rats infected with RCV can excrete virus in oronasal and lacrimal excretions as well as urine.

81. Which of the following is NOT true of RCV infection:
a. Lewis rats appear to develop more severe clinical signs following RCV infection than other rat strains

b. RCV strains may vary in virulence

c. Mice can be infected naturally with RCV

d. Mice can become infected with RCV following contact exposure to infected rats

e. Mice develop transient infection and interstitial pneumonia when inoculated experimentally

f. RCV infection can spread mouse-to-mouse under natural and experimental conditions
82. List the target tissues of RCV.
83. List two gross pathologic changes commonly observed in the salivary and lacrimal glands and cervical lymph nodes of rats infected with RCV.
84. True or False:  Reddish-brown mottling of the Harderian gland is a normal finding at necropsy and indicates the presence of porphyrin pigment.

85. List two histologic lesions that occur following RCV infection.
86. True or False:  Mild thymic necrosis with widening of interlobular septae is a non-specific response to the stress of RCV infection in rats.
87. What is the primary histologic change observed in the respiratory epithelium, salivary glands, Harderian glands, and lacrimal glands of immunocompetent rats recovering from RCV?

88. What is the pathogenesis of RCV-induced keratoconjunctivitis?
89. True or False:  Necrosis and inflammation of the salivary and lacrimal gland is virtually pathognomonic for RCV infection as they are not duplicated in other known diseases of rats.
90. True or False:  Acute lesions of RCV develop within 5 days of exposure to virus; however, rats often remain asymptomatic.
91. True or False:  RCV-infected rats develop acute lesions within 5 days; therefore, it is best to necropsy animals with active clinical signs or animals that have been in contact with clinically affected animals.
92. True or False:  Immunohistochemistry to detect RCV in the tissues of chronically infected rats is not useful because the virus is eliminated rapidly with the onset of host immunity.

93. Which of the following are true of RCV:
a. Serology is routinely used to confirm infection

b. Rats become seropositive for RCV 21 days after initial exposure to virus

c. IFA or ELISA are the preferred serologic tests for RCV

d. MHV does not cross-react with RCV; therefore, its antigens cannot be used to detect RCV by IFA or ELISA 
e. PRK cells and L2 or LBC cell lines can be used for virus isolation of RCV
94. List four differential diagnoses for RCV infection in rats.
95. Which are the following are true of RCV infection in rat colonies:
a. Since RCV spreads rapidly through colonies and is of limited duration, purposeful exposure of uninfected rats to infected rats can be exploited to salvage infected animals

b. RCV spreads rapidly and can remain endemic in colonies where non-immune rats are regularly added

c. RCV-infected rat rooms should be quarantined for a minimum of 5 weeks because all rats in the room should become infected and develop immunity within 3-5 weeks if conventional caging is used

d. Fomites are not a method of RCV transmission

e. Production in breeding colonies should cease for at least 12 weeks

f. RCV is relatively resistant to routine disinfection
96. List three ways that RCV can interfere with research.
97. Name the two Paramyxoviruses that infect rats.

98. True or False:  Sendai virus infects multiple species including rats, mice, guinea pigs, and hamsters.
99. Which of the following is/are not true of Sendai virus:

a. Enveloped

b. Pleomorphic, spherical, or filamentous

c. Single-stranded DNA genome

d. Family Paramyxoviridae

e. Also known as parainfluenza virus 1

f. Grows well on embryonated eggs and BHK-21 cells and causes syncytia 
100.  
True or False:  Sendai virus infection in rats, as in mice, is symptomatic.
101.  
True or False:  Rats of all ages are susceptible to Sendai virus infection.

102.  
True or False:  Sendai virus is highly contagious and is transmitted by aerosol.
103.  
Which of the following is/are not true of Sendai virus infection in rats?
a. 
Immunity to Sendai virus develops within 1 week after initial exposure

b. 
Viral elimination coincides with development of immunity

c. 
Rats can develop clinical signs which include dyspnea, anorexia, and ruffled fur

d. 
Pregnant rats infected with Sendai virus can experience fetal resorption, reduced litter size, and retarded growth 

e. 
Sendai virus can be transmitted prenatally
104.  
List three sequelae of Sendai virus infection in rats.

105.  True or False:  Sendai virus replicates in type I and type II pneumocytes and in macrophages in rats.
106.  
What residual lesions of Sendai virus can be seen histologically in rats that have survived infection?

107.  
True or False:  Clinical signs are a reliable indicator of Sendai virus infection in rats.
108. List three differential diagnoses for Sendai virus infection in rats and how to differentiate them from Sendai virus.
109. List three ways that Sendai virus can interfere with research.
110. True or False:  PVM (Pneumonia virus of mice) is a member of the genus Parvovirus in the family Paramyxoviridae and is the most common cause of rhinotracheitis and interstitial pneumonia in mice and can naturally infect rats.
111. True or False:  PVM infection in rats is asymptomatic and is detected primarily by serology.
112. True or false:  PVM has a broad host range and infects rats, mice, hamsters, gerbils and possibly guinea pigs and rabbits.
113. What are the most prominent histologic lesions associated with PVM infection in rats.
114. True or False:  The vascular orientation of PVM helps to differentiate it from pneumonia caused by RCV or Sendai virus.

115. List two ways that PVM can interfere with research.
116. Hantaviruses are tri-segmented, negative-sense, single-stranded ____ viruses of the genus _______ in the family ________.  (Fill in the blank)
117. What is the scientific name of the cotton rat and which strain of Hantavirus, highly virulent for humans, has been isolated from the cotton rat?
118. Name a Hantavirus strain that is indigenous to Rattus norvegicus.
119. True or False:  RRV causes interstitial pneumonia in rats and is serologically related to Hantaviruses.

120. True or False:  Rodent Hantavirus infections are typically symptomatic and transient.
121. Which of the following characteristic(s) of hantavirus infection in rats is/are false:

a. Rat-to-rat transmission occurs through direct contact and bite wounds
b. Rat-to-rat transmission occurs through direct contact and aerosol 

c. Fomites contaminated with excreta and secreta can transmit hantavirus between rats

d. Hantavirus can contaminate transplantable rat tumors
122. True or False:  Acute Hantavirus infection in rats is widespread and has predilection for endothelial cells, and glandular and renal epithelium.
123. What cell line is the preferred substrate to propagate Hantaviruses in cell culture?
124. Name three differential diagnoses for interstitial pneumonia in rats.
125. True or False:  Although Asian Hantaviruses are a zoonotic hazard, there is currently no evidence for zoonotic transmission of RRV.
126. True or False:  Rat-derived biological material obtained from countries in which Hantavirus is endemic should be screened for Hantavirus prior to use.

127. What is the main effect that Hantaviruses have on research?
128. True or False:  Infection of rats with Seoul virus can cause insulitis and hyperglycemia.
129. What is the causative agent of infectious diarrhea of infant rats (IDIR)?
130. IDIR is a non-lethal condition that resembles what viral infection of mice?
131. Which of the following characteristics of IDIR is/are false:

a. Rats of all ages are susceptible

b. Resistance to clinical disease develops at about 2 weeks of age

c. Infected suckling rats develop clinical signs within 1 or 2 days of exposure

d. Gross lesions are limited to the gastrointestinal tract

e. Histologic lesions are most prominent in the colon
132. True or False:  IDIR possibly originated as a human infection.
133. True or False:  IDIR is non-lethal and its primary significance is transient growth retardation in suckling rats.
134. List the primary clinical signs of IDIR in infected suckling rats.
135. True or False:  Reovirus 3 infection occurs as a natural infection in rats.
136. List the two picornavirus infections linked to rats.

137. Theiler’s mouse encephalomyelitis virus (TMEV) is a member of the _______ genus of the family __________.
138. True or False:  The rat is the natural host of TMEV.

ANSWERS:
1. Coronaviruses, Parvoviruses.

2. (A) -  Parvoviruses are nonenveloped

3. False- Rat parvoviruses replicate autonomously

4. (B) - NS1 and NS2 are the two nonstructural regulatory proteins responsible for cross-reactivity between parvoviral serotypes

5. RV  or KRV (rat virus or Kilham rat virus), H-1 virus, RPV (rat parvovirus)

6. (E) – Parvovirus isolated by Kilham and Oliver in 1959

7. False- The fourth putative rat parvovirus was isolated by Japanese workers and is referred to as minute virus of rats.
8. True

9. True

10. (G) – Parvoviruses are nonenveloped DNA viruses and are resistant to treatment with RNAse, DNAse, papain, and trypsin.

11. True

12. True

13. False

14. (F) – Parvoviruses of the same serogroup vary in their nucleic acid sequence, replication kinetics, and replication capacity but not in their antigenicity.

15. Primary rat embryo cells:  RV, H-1


C6 rat glial cells: RV, H-1


324K (human embryonic kidney): RV, RPV


BHK21 (hamster kidney): RV


Rat nephroma cells: H-1

16. True

17. True

18. E

19. False-  RV and H-1 are pathogenic following experimental inoculation, RPV is not

20. False

21. (G) – Resistance to clinical illness develops by 1 week postpartum and is attributed to a decline in mitotic activity in target tissues and postnatal development of immune competence.

22. Ataxia, icterus, diarrhea, sudden death.

23. E
24. F

25. True

26. (E) – Parvovirus can infect intestinal mucosa but intestine does not appear to be a prominent target tissue.

27. E

28. (F)- Pre- or peri-natal infection can lead to persistent infection lasting up to 6 months.
29. True

30. True

31. False – RV-immune serum suppresses parvovirus infection in athymic adult rats but does not eliminate it.  Parvovirus in these rats can re-emerge after immunity decays.

32. False – Parvovirus remains infectious on plastic surfaces for at least 5 weeks.

33. Liver, central nervous system, and lymphopoietic tissues.

34. (D)- Intrauterine infections can lead to fetal and placental necrosis, fetal resorption, reduction or total loss of viable fetuses.

35. True

36. True

37. True

38. (F)

39. False – RV and H-1 do not infect the lamina propria.

40. False – RPV is not transmitted in utero.
41. (C)- Parvoviral infections are frequently asymptomatic.

42. True

43. (C)

44. Differential diagnoses for parvoviral infection of rats includes: chemical toxicity, neoplasia, trauma, genetically determined developmental abnormalities, and rotavirus infection.  If rats experience reduced litter size or reproductive failure parvoviral infection as well as Sendai virus or coronavirus infection should be considered.

45. (D)- Affected rooms should be under negative pressure.

46. True

47. True

48. There are several ways that rat parvoviruses interfere with research: 1.  RV is lymphocytotropic and can induce functional distortion of the immune system (interfere with T cell responses to transplantable neoplasms, cause autoimmune diabetes in diabetes resistant rat strains by disruption of Th1-like T lymphocyte responses, diminished proliferative and cytolytic responses to alloantigens in mixed lymphocyte cultures); 2.  RV is oncotropic so can disrupt tumor kinetics; and 3.  RV can contaminate cell cultures and biological products which can lead to cytopathic effects or inadvertent transmission to rats if used in vivo.

49. (D)

50. True

51. False – RCMV is excreted in saliva for several months.

52. Three ways to detect RCMV in suspect rats includes:  histopathology, ELISA, viral isolation by inoculation of rat embryo fibroblasts.

53. (D)

54. Effects of RCMV on research include: altered macrophage function, transient suppression of humoral immunity, transfer of infection during organ transplant studies, exacerbation of collagen-induced arthritis

55. False

56. False- Turkemia rodent poxvirus has been reported in Eastern Europe and the former Soviet Union.

57. A, C, D are correct.  Incorrect:  B because clinical signs do resemble mousepox and include dermal lesions, tail amputation.  E because mortality can be high.

58. A, B, C, D are correct.  Incorrect: E because Intranuclear inclusions develop in enterocytes of the small intestine.

59. True

60. True

61. A and C are correct.  Incorrect:  B because develops Intranuclear inclusion bodies in these tissues.  D because immunocompetent rats do not develop disease.

62. (D) – Coronaviruses replicate in the cytoplasm
63. True

64. True

65. True

66. True

67. Multinucleate syncytia

68. (A)

69. True

70. Photophobia and squinting is common in sucklings.  Older rats develop audible sneezing, enlarged cervical salivary glands, serous nasal discharge and wet forefeet from pawing at nares, chromodacryorrhea staining periorbital and perinasal skin, keratoconjunctivitis, glaucoma, lenticular and retinal degeneration.  
71. True

72. False- RCV can disrupt estrus and decrease birth rates and fertility.

73. False- RCV causes high morbidity but low mortality.

74. Megaloglobus.

75. A, B, and E are correct.  Incorrect: C because RCV can remains infectious for 2 days when dried on plastic surfaces making fomite transmission likely.  D because there is no evidence that RCV transmission occurs in utero.

76.  Explosive epizootics among non-immune rats and endemic infection in rooms where young rats are protected transiently by maternal antibody.

77. One week

78.  < 6 months

79. True

80. True

81. C and F.  C is not true because mice are not naturally infected with RCV, only experimentally.  F is not true because mouse-to-mouse transmission has only occurred under experimental conditions.

82. Target tissues of RCV include: salivary and lacrimal glands, lymphoid tissue, respiratory tract, and the eye.

83. Common gross changes observed at necropsy of RCV infected rats include: glands are edematous and pale yellow to white with red spots caused by vascular congestion.

84. True

85. Necrosis of respiratory epithelium and submucosal glands with inflammatory edema of lamina propria, interstitial pneumonia, necrosis of Harderian gland and salivary duct, fibrosis in salivary and lacrimal glands of athymic nude rats as a result of chronic active inflammation following RCV infection
86. True

87. Squamous metaplasia of respiratory epithelium and of the ductular epithelium of lacrimal, Harderian, and salivary glands.

88. RCV does not directly infect the eye but instead impedes tear production by infecting the lacrimal glands which results in keratitis sicca.

89. True

90. False – Acute RCV infection is often reflected in clinical signs and acute lesions develop within 5 days following exposure to the virus.

91. True

92. True

93. A, C, and E are true.  Incorrect: B because antibody to RCV develops acutely within 5-7 days following exposure to virus.  D because MHV antigens do cross react with RCV.
94. Differential Diagnosis (DDX) for RCV:   1.  DDX for salivary gland lesions = RCMV causes mild asymptomatic lesions of salivary glands and causes enlargement of ductal epithelial cells that may contain herpetic, intranuclear inclusions; therefore, salivary gland lesions are virtually pathognomonic for RCV.  2. DDX for porphyrin-tinged naso-ocular discharge = stress or infectious diseases of the respiratory tract i.e. mycoplasmosis.  3.  DDX for respiratory tract lesions = Sendai virus, PVM, putative hantavirus-like respiratory virus of rats, pathogenic bacteria i.e. Mycoplasma pulmonis. 4.  DDX for conjunctivitis = bacterial conjunctivitis.

95. A, B, and C are true.  Incorrect: D because fomites can transmit RCV.  E because breeding should cease for about 6 weeks.  F because RCV is labile and routine disinfection easily inactivates it, i.e. thorough washing at 83C, does not require autoclaving, chlorine dioxide on room surfaces.

96. RCV interferes with research involving the respiratory system, salivary and lacrimal glands, the immune system, and the eye by distorting physiologic responses and/or the interpretation of histologic changes.  Acutely infected rats may be at increased risk for death during inhalation anesthesia.  RCV has also been reported to alter feeding behavior, inhibit phagocytosis and production of IL-1 by pulmonary macrophages, enhance nasal colonization with Haemophilus influenzae type b, deplete salivary glands of epidermal growth factor, graft-vs.-host disease in rats with transplanted bone marrow.

97. Sendai virus and Pneumonia Virus of Mice

98. True

99. (C) – Sendai virus is a single-stranded RNA genome

100. 
False- Sendai virus infection in rats is primarily asymptomatic, mice are usually symptomatic.

101. 
True
102. 
True

103. 
(E) – There is no evidence that Sendai virus is transmitted prenatally in rats.

104.  
Sequelae of Sendai virus infection in rats includes rhinitis, otitis media, bronchiolitis, and pneumonia.

105.  
True

106.  
Residual lesions following Sendai virus infection in rats are perivascular and peribronchial accumulations of mononuclear cells which may last for several weeks and interstitial fibrosis.

107. 
False

108. 
Differential Diagnoses for Sendai virus infection in rats: 1. RCV:  causes pneumonia that is primarily interstitial and also causes Sialodacryoadenitis.  2:  RRV (rat respiratory virus (also known as putative hanta-like virus):  targets alveolar parenchyma so does not characteristically cause rhinotracheitis or bronchitis like Sendai virus.  3:  PVM:  causes pulmonary vasculitis and interstitial pneumonia.  4:  Murine respiratory mycoplasmosis:  looks similar to Sendai virus early in infection and Sendai can exacerbate mycoplasmosis; however, mycoplasmosis often progresses to chronic respiratory disease with bronchiectasis and bronchiolectasis.  5:  Parvoviral infection because both parvovirus and Sendai virus are associated with fetal resorption and retarded growth.
109.  
Sendai virus can interfere in research in the following ways: 1. it infects respiratory tract so affects anesthesia and inhalation toxicology by distorting physiologic responses or interpretation of histologic changes.  2: May transiently impair systemic immune responses.  3.  Potential copathogen or aggravate other respiratory infections such as mycoplasmosis.

110.  
False:  PVM is a member of the genus Pneumovirus.

111. 
True

112. 
True

113.  
The most prominent PVM lesions noted histologically in rats are perivascular mononuclear cell infiltrates, nonsuppurative interstitial pneumonia, and hyperplasia of bronchial-associated lymphoid tissue.

114. 
True

115.  
PVM can act as a co-pathogen, is transmissible to several other species especially mice, can exacerbate pneumocystosis in immunocompromised (SCID) mice.

116.  
RNA, Hantavirus, Bunyaviridae

117.  
Sigmodon hispidus, Black Creek Canal Virus

118.  
Seol virus

119. 
True

120. 
False – asymptomatic and persistent

121. 
(B)

122. 
True

123.  
Vero-6 cells

124.  
RRV, RCV, PVM, Sendai virus

125.  
True

126.  
True

127.  
Zoonotic threats from virulent hantavirus strains are the primary effect that hantaviruses have on research.  

128.  
True

129.  
Group B rotavirus

130.  
EDIM (epidemic diarrhea of infant mice)

131.  
(E) – Histologic lesions are most prominent in the ileum

132.  
True

133.  
True

134.  
Clinical signs of Rotavirus infection in infant suckling rats:  diarrhea for up to 1 week accompanied by cracking and bleeding of the perineal region, dry, flaky, skin, and transient growth retardation.
135.  
False

136.  
TMEV and historically a TMEV-like agent called MHG virus and a second type of cardiovirus genetically distinct from TMEV designated rat cardiovirus

137.  
Cardiovirus genus, Picornaviridae

138. 
False

