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Chapter 31 Viral Diseases, pp. 822-833
QUESTIONS:

1.
True or False: Compared to mice and rats only a very few viruses have been definitively 
associated with the hamster.
2.
True or False: All Syrian hamsters used today in animal research are believed to be 
descendants of only a handful of animals captured in Syria in 1930. 
3.
Most viral infections in hamsters are clinically silent with the notable exception of the hamster ______________ virus and to a lesser degree the hamster ____________ virus.
4.
The one hamster virus that arguably has the most impact on human medicine is 
_____________ virus due to its zoonotic potential. 

5.
True or False: The hamster polyoma virus was first reported in 1967 in a colony of 
Z3/BlnA Syrian hamsters that developed spontaneous skin epitheliomas.
6.
What is the abbreviation the International committee on taxonomy of viruses give the hamster polyoma virus? 
a.
HaPV
b.
HPV 

c.
HaPyV 

7.
Which family and genus does HaPyV belong to?
a.
Polyomaviridae, Polyomavirus
b.
Palyomaviridae, Polyomavirus
8.
True or False:  HaPyV is a closed, circular, supercoiled double-stranded non-enveloped 
RNA virus which has a 5366-bp genome, which is larger than the mouse polyoma virus 
and SV40.

9.
True or False:  HaPyV can undergo episomal amplification and successfully integrate 
into the host genome, a quality that distinguishes it from papillomaviruses which only 
replicate as episomes.
10.
True or False: sequence homology has shown that HaPyV is evolutionarily NOT related 
to murine and simian polyomaviruses.
11.
Small, middle and large T antigens are


a.
early-phase transcripts that regulate replication of the viral genome, activate the 


late-phase transcriptional unit, autoregulate the early promoter, and induce tumor 


formation 18 day long estrus cycle, 


b.
formed by all polyomaviruses and do not induce tumor induction

c.
all of above
12.
True or False: Similar to mouse polyomavirus strain A2, HaPyV has coding capacities 
on both DNA strands for early and late transcriptional units of viral replication and they 
are the only polyomaviruses that produce middle T antigens.
13.
True or False: HaPyV and its cloned DNA can transform rodent cell lines.
14.
True or False: monkey lymphotropic virus (LPV) shares the greatest base sequence 
homology and lymphotropism with HaPyV.
15.
True or False: Transmission of HaPyV is likely horizontal through ingestion of virions 
in the environment or contaminated fomites.
16.
True or False: HaPyV replicates in the cytoplasm.
17.
The 3 phases of viral replication include


a.
acute infection, viral clearance and viral DNA accumulation leading to tumor 


induction

b.
Viral clearance, viral replication and tumor induction


c.
viral clearance, DNA accumulation and cell death
18.
True or False: within epitheliomas, infected cells are permissive to viral replication 
resulting in cell lysis and release of viral particles or alternatively, cells maybe non 
permissive to viral replication.
19.
True or False: lymphocytes appear to be non permissive to viral replication resulting in 
neoplastic transformation of the host cell.
20.
True or False: HaPyV displays tropism for both undifferentiated keratinocytes and 
lymphocytes.
21.
True or False: It is presumed viral spread occurs hematogenously through infected 
circulating lymphocytes.
22. Viral DNA has been localized within,

a.
lymphocytes

b.
lymph nodes

c.
bone marrow


d.
renal tubular epithelium of the papillary collecting ducts


e.
uterus


f.
amnion


g.
embryos


h.
jejuna enterocytes


i.
all of the above

23.
True or False: HaPyV maybe subclinical or due to its variable tissue tropism may cause 
2 different disease syndromes.
24.
The disease syndrome depends on ____________ of the colony and ________ of the 
animal when infected.
25.
In naïve juvenile hamsters disease course results in epizootic multicentric lymphoma 
mainly in the 

a.
mesentery

b.
intestines

c.
liver

d.
kidney

e.
thymus

f.
all of the above
26.
True or False:  The second disease course is observed in older hamsters or in 
endemically infected animals and results in the formation of trichoepitheliomas on the 
face, feet, neck, back, flanks and less commonly on the abdomen.
27.
True or False: Simultaneous formation of eitheliomas and lymphomas in a single 
animal is a rare occurrence.
28.
True or False: HaPyV and murine polyomaviruses differ in that murine polyoma viruses 
cause disease only in neonatal or immunocompromised animals compared to HaPyV 
which causes disease in enzootically infected hamster colonies and murine 
polyomaviruses induce multiple tumor types with the exclusion of lymphomas and 
leukemia.
29.
True or False: HaPyV is shed in urine, exfoliated infected keratinocytes and virus 
containing enterocytes.
30.
Animals with lymphomas may show clinical signs of 

a.
reduced appetite

b.
weight loss

c.
diarrhea

d.
dehydration

e.
poor grooming

f.
dyspnea

g.
ataxia

h.
all of the above
31.
True or False:  Trichepitheliomas are observed as military nodules that develop and 
progress to coalescing nodules within the cutis.
32.
The morphological appearance of lymphomas can vary from _______ to _________ 
cells.
33.
True or False: Cells in lymphomas have round to oval nuclei or may show moderated 
pleomorphism with increased cytoplasm, fascicular nuclei, irregular nuclear membranes, 
and multiple nucleoli.
34.
True or False: The majority of lymphomas in a large outbreak is T–cell origin.
35.
True or False: HAPyV has tropism for hair follicular keratinocytes in contrast to 
papillomaviruses that localize within interfollicular epidermal keratinocytes.
36.
How is HAPyV diagnosed?

a.
clinical signs and confirmatory testing using PCR, histology, 




immunohistochemistry, or electron microscopy

b.
lymphomas in hamsters less than 2 years of age or trichoepitheliomas is 



conformatory

c.
a and b
37.
True or False: HaPyV is stable for prolonged periods of time in the environment, is 
resistant to UV, formaldehyde vapour, RNAse, Protienase K, chlorinated and iodinated 
disinfectants.
38.
HaPyV is susceptible to __________, ___________, and ________.
39.
True or False: Hamster parvovirus is relatively new and was first described in 1982 in a 
colony of Syrian hamsters that experienced high mortality in suckling and weanling 
animals.
40.
Rodent parvoviruses are common contaminants of

a.
laboratory animal colonies

b.
tumor transplants

c.
cell cultures

d.
a,b & c
41.
Hamster parvoviruses are non enveloped single-stranded ________ viruses with a 
icoshedral capsid in the family parvoviridae.

42.
True or False:  HaPV shares 94.6% sequence homology with MPV-1 and over 98% 
homology with MPV-3.
43.
True or False:  MPV-3 is nearly genetically identical to HapV.
44.
Which statement is TRUE with regards to distribution of HaPV systemically throughout 
the infected animal?

a.
persistent viremia or viral DNA infection within differentiated intestinal epithelial 

cells

b.
persistent viremia or viral DNA infection within endothelial cells

c.
viral DNA infection within endothelial cells or self limiting viremia

 45.
True or False:  2-4 week old hamsters ranging in weight from 15-20 g are most 
susceptible to MPV3/HaPV infection.           

46.
HaPV affected neonatal and weanling hamsters may show,

a.
runting with incisor abnormalities

b.
domed craniums

c.
small testicles

d.
potbellied appearance

e.
diarrhea


f.
ataxia


g.
mortality due to hemorrhagic disease


h.
all of the above

47.
True or False:  Survivors of HaPV infection serovconvert in 1-3 weeks and are NOT 
persistently infected for several weeks.

48.
True or False:  HaPV infection in adult hamsters is typically subclinical.
49.
True or False:  humoral immunity DOES NOT protect animals from subsequent HaPV 
infections.
50.
True or False:  An array of gross lesions maybe noted during HaPV infections in 
absent 
incisors, facial bone deformities, intestinal hemorrhage, renal petechiation, pale liver and 
spleen, testicular atrophy, and cerebellar hypoplasia.
51.
True or False:  MPV-3/HaPV may be cultured in BHK-21 (baby hamster kidney) and rat 
RN cells.
52.
MPV-3/HaPV is diagnosed by,

a.
PCR using MPV-3/HaPV specific primers for viral DNA

b.
bead-based suspension microarray for MPV-3/HaPV antibody detection

c.
a & b
53.
True or False: MPV-3/HaPV will NOT cross react to MPV-1 in hemagglutination 
inhibition assays.
54.
Which is NOT a method for preventing and controlling MPV-3/HaPV infections

a.
monitoring cell lines, serum, and transplantable tumors for MPV-3/HaPV prior to 


introduction in to a colony

b.
quarantine, thorough disinfection and restocking with non-infected animals

c.
as MPV-3/HaPV is NOT killed by heat sterilization, this will not control MPV-


3/HaPV
55.
True or False:  Laboratory hamsters can be naturally infected with FL strain (MAdV-1) 
and K87 (MAdV-2) and infections are typically subclinical.
56.
True or False:  Naturally infected weanling with antibodies to enteric MAdV-2 
displayed large amphophilic intracytoplasmic inclusion in ileal enterocytes. 

57.
What is the other name for Cricetid Herpesvirus (CrHV-1)?

a.
Hamster gamma herpes virus

b.
Hamster cytomegalovirus

c.
Hamster mucosal disease virus
58.
CrHV-1 is a double-stranded, linear ________ virus that has been rarely reported in 
Chinese hamsters (Cricetulus griseus).
59.
True or False:  Infections with CrHV-1 in Chinese hamsters is clinically silent.
60.
True or False:  CrHV-1 naturally infected adult hamsters show eosinophilic intranuclear 
and intracytoplasmic inclusions in the acinar epithelium and mononuclear cell infiltrates 
of the submaxillary glands.
61.
True or False:  A model of lingual carcinomas was induced in Syrian hamsters using a 
combination of 9,10-dimethyl-1,2-benzanthracene and wounding.
62.
True or False:  the hamster oral papilloma virus (HaOPV) is a supercoiled DNA virus.
63.
True or False:  Sendai virus (SV) belongs to genus Respirovirus of the subfamily 
Paramyxovirinae in the family Paramyxoviridae and is considered a murine subtype of 
human parainfluenza 1.
64.
True or False:  SV is an enveloped spherical to filamentous single-stranded RNA virus.

65.
What is NOT true with regards to SV pthogenesis,

a.
the fusion F protein in the virion envelope needs to be cleaved before becoming 


biologically active

b.
The F fusion protein in activated by serine proteases primarily found in the 


respiratory tract

c.
The serine protease ‘tryptase clara’ secreted by clara cells, cleaves the F protein

d.
 Clara cells are located in the upper respiratory tract
66.
What is not a natural host for SV?

a.
mice

b.
rats

c.
Syrian hamsters

d.
Chinese hamsters

e.
Guinea pig
67.
Syrian hamster experimentally infected with SV intranasally showed,

a.
viral antigen in the nasal passages of the nasal mucosa day 3 post infection 

b.
viral antigen was present in trachea and bronchiolar mucosa day 5 post infection

c.
antibodies were detected n day 7 and remained high till day 21

d.
a, b & c

68.
True or False:  SV infection in Syrian hamsters typically is clinically silent with low 
mortality rates.
69.
True or False: microscopic lesions of natural SV infection in Syrian hamsters consist of 
focal to segmental rhinitis to necrotizing tracheitis and multifocal bronchiolitis.
70.
True or False: Lung consolidation has been observed during SV infection in newborn 
hamsters.
71.
How is SV infection diagnosed?

a.
gross or histopathologic lesions 

b.
virus isolation in the acute infection phase

c.
RT-PCR to detect virus in lung tissue or nasal washes during the acute infection 


phase

d.
serum antibodies to SV by ELISA

e.
b, c & d

72.
LCMV (lymphocytic choriomeningitis virus), 

a.
was discovered in 1934 when investigating an outbreak of  St. Louis encephalitis 


in humans

b.
was named after the brain lesions induced when inoculated in to mice and 



monkeys

c.
the immune system plays a significant role in its pathogenesis

d.
is used as a model for virus induced immune complex disease


e.
all of the above is true with regards to LCMV

73.
True or False: Syrian hamsters are NOT susceptible to persistent natural infection with 
LCMV.
74.
Congenital infections with LCMV in humans cause,

a.
chorioretinitis


b.
hydrocephalus


c.
microencephaly or macroencephaly


d.
mental retardation in infants


e.
all of the above
75.
True or False: LCMV can be transmitted to humans by infected Syrian hamsters and 

transplantable tumors.
76.
True or False: LCMV can persistently infect standard hamster cell lines which remain 
capable of infecting susceptible species.
77. 
True or False: LCMV belongs to family Arenaviridae, genus Arenavirus and is a single-
stranded enveloped RNA virus.
78.
Which is not a Laboratory strain of LCMV,
 
a.
Armstrong (Arm)


b.
WE and Fortner strains


c.
Fortner


d.
Arm CA 1371


e.
Lillie
79.
True or False: Mouse is the primary reservoir of LCMV and hamster the secondary 
reservoir.
80.
True or False: Guinea pigs, NHPs and humans also demonstrate a natural susceptibility 
to LCMV.
81.
True or False: LCMV is shed primarily in Syrian hamster urine and saliva, but also in 
feces, semen, milk and nasal secretions.
82.
True or false: LCMV is transmitted only vertically, not horizontally.
83.
The pathogenesis of LCMV infection in hamsters depend on,

a.
age of animal

b.
virus strain

c.
dose

d.
route of infection

e.
all of the above
84.
True or False:  50% of hamsters parenterally inoculated with LCMV developed 
persistent infection with lifelong viremia and viruria.
85.
True or False:  Natural LCMV infection in adult hamsters cause an acute short term 
infection that rarely causes clinical signs of illness.
86.
True or False: LCMV Infections in perinatally infected hamsters remains subclinical for 
at least 6 months shedding large amounts of virus and animals that remained persistently 
infected past this period developed a progressive wasting disease.
87.
True or False: Perinatally LCMV infected hamsters with chronic progressive disease 
have lymphocytic infiltration of the liver, lung, pancreas, kidney, spleen, meninges and 
brain, widespread vasculitis and progressive gromerulonephritis.
88.
The natural host range for the single-stranded enveloped RNA pneumonia virus of mice 
includes all of the following except


a.
NHPs


b.
mice


c.
rats


d.
hamsters

 89.
True or False: Diagnosis of PVM can be made by detection of serum antibodies by 
ELISA, IFA and multiplate bed-based immunoassays.
ANSWERS:

1.
True


2.
True


3.
Polyoma, Parvo
4.
Lymphocytic choriomeningitis


5.
True

6.
c
7.
a
8.
False. Is a DNA virus. HaPyV is a closed, circular, supercoiled double-stranded non-
enveloped DNA virus which has a 5366-bp genome, which is larger than the mouse 
polyoma virus and SV40.
9.
True

10.
False. sequence homology has shown that HaPyV is evolutionarily related to murine and 
simian polyomaviruses.
11.
a
12.
True

13.
True

14.
True
15.
True

16.
False. Nucleus
17.
a
18.
True

19.
True

20.
True

21.
True

22.
i

23.
True

24.
immunological status, age
25.
f
26.
True

27.
True
28.
True
29.
True
30.
h
31.
True
32.
immunoblastic to plasmacytoid 
33.
True
34.
False. B-cell origin but T-cell lymphomas have been identified.

35.
True

36.
a

37.
True
38.
DNase, phenols, KOH
39.
True
40.
d
41.
DNA
42.
True

43.
True

44.
b

45.
True

46.
h

47.
False. Survivors of HaPV infection serovconvert in 1-3 weeks but are persistently 
infected for several weeks.
48.
True
49.
False. humoral immunity DOES protect animals from subsequent HaPV infections
50.
True
51.
True
52.
c
53.
False. MPV-3/HaPV MAY cross react to MPV-1 in hemagglutination inhibition assays
54.
c. MPV-3/HaPV is killed by heat sterilization
55.
True
56.
False. Naturally infected weanling with antibodies to enteric MAdV-2 displayed large 
amphophilic INTRANUCLEAR inclusion in ileal enterocytes
57.
b
58.
DNA
59.
True

60.
True

61.
True

62.
True

63.
True

64.
True
65.
d. clara cells are located in the terminal conducting airways
66.
e. Guinea pigs are susceptible to experimental infection
67.
d.
68.
True
69.
True

70.
True

71.
e.
72.
e.
73.
False. Are highly susceptible
74.
e.
75.
True

76.
True

77.
True
78.
e
79.
True
80.
True
81.
True
82.
False. Both vertical and horizontal transmission occur

83.
e.
84.
True
85.
True

86.
True

87.
True

88.
a
89.
True
