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Chapter 8 Lactate Dehydrogenase-elevating Virus, pp. 215-234

QUESTIONS

1.
LDV infections serve as a model for
a.
Viral persistence
b.
Virally induced immunomodulation 
c.
Pathogenic infection of neurons in CNS

d.
All of the above

e.
None of the above

2.
LDV is grouped in

a.
Family Coronaviridae

b.
Family Togaviridae

c.
Family Picornaviridae

d.
Family Arteriviridae

e.
Family Reoviridae

3.
Precipitation with concavalin A suggests that

a.
The carbohydrate moiety of the LDV glycoprotein is located on the inner surface of the viral envelope

b.
The carbohydrate moiety of the LDV glycoprotein is located on the inner and outer surface of the viral envelope

c.
The carbohydrate moiety of the LDV glycoprotein is located on the outer surface of the viral capsid

d.
The carbohydrate moiety of the LDV glycoprotein is located on the outer surface of the viral envelope

e.
The carbohydrate moiety of the LDV glycoprotein is located on the inner surface of the viral capsid

4.
The diameter of the nucleocapsid of LDV is approximately

a.
40-45 nm

b.
50-55 nm

c.
30-35 nm

d.
20-25 nm

e.
80 nm

5.
The density of LDV in sucrose gradients is

a.
1.13 ˆ 1.14 g/ml

b.
1.23 ˆ 1.24 g/ml

c.
1.33 ˆ 1.34 g/ml

d.
1.03 ˆ 1.04 g/ml

e.
1.43 ˆ 1.44 g/ml

6.
Sensibility to ribonuclease (RNase) digestion shows that 

a.
The DNA is single stranded

b.
The DNA is double stranded

c.
The RNA is single stranded

d.
The RNA is double stranded

e.
None of the above

7.
T or F:  Purified viral RNA is infectious when injected into mice intracerebrally, a route that minimizes the chance of RNA digestion by ribonucleases.

8.
The major envelope proteins are ______ & ______.

9.
Where is located the single neutralization epitope of the virus?

10.
T or F:  GP5 and M heterodimers are not essential for viral infectivity. 

11.
Cycloheximide inhibition of intracellular viral RNA synthesis indicates,

a.
DNA synthesis is necessary for the initiation of viral replication

b.
RNA synthesis is necessary for the initiation of viral replication

c.
mRNA synthesis is necessary for the initiation of viral replication

d.
Protein synthesis is necessary for the initiation of viral replication

e.
None of the above

12.
T or F:  LDV in mouse plasma can be stored indefinitely at -70oC without loss of effect

13.
What of the following is true?

a.
Storage at 4oC results in a loss of infectivity with a decrease in titer of about 3.5 logs in 32 days.

b.
At room temperature, virus-containing plasma or feces retain their infectivity undiminished for about 24 days.

c.
Virus suspended in tissue culture fluid is less susceptible to heating at 37oC than is virus in mouse plasma.

d.
 LDV infectivity is not reduced by ultrasonic treatment.

e.
LDV is unstable between pH 6 and pH 8 but is sensitive to pH 3.

14.
T or F:  LDV is inactivated by lipid solvents.

15.
T or F:  LDV is sensible to digestion with trypsin or papain.

16.
Virus obtained from infected mice consist of
a.
 Viral clones.

b.
 Different species.
c.
Quasispecies.
d.
Defective viral particles.
e.
None of the above.
17.
Neuropathogenicity in particular strains of immunosuppressed mice correlates with
a.
Reduced fosforilation of GP5 and sensitivity to antibody neutralization
b.
Increased glycosilation of GP5 and sensitivity to antibody neutralization
c.
Reduced glycosilation of GP5 and sensitivity to antibody neutralization
d.
Increased fosforilation of GP5 and sensitivity to antibody neutralization
e.
Reduced fosforilation of GP5 and resistance to antibody neutralization
18.
Using antiviral polyclonal and monoclonal antibodies, antigenic cross-reactivity has been found between the primary envelope glycoproteins of LDV and
a.
Sindbis
b.
MHV
c.
PRRSV
d.
Sendai
e.
None of the above
19.
T or F:  The replication of LDV is normal in mice subjected to whole-body irradiation, which only slightly reduces macrophage number.
20.
In which organs are antigen containing cells observed?
21.
The evaluation of infection by examination of viral titer is complicated due to 
a.
LDV is coupled to antibodies.

b.
LDV is found in very high titers in the blood.
c.
LDV cannot be titrated in tissue culture.
d.
LDV cannot be grown in tissue culture.
e.
None of the above
22.
T or F: LDV titers in the blood are not affected by splenectomy. 
23.
Neuropathogenic LDV strains replicate in
a.
astrocytes
b.
oligodendrocytes
c.
Schwann cells
d.
Neurons 
e.
Microglia 
24.
Infection of the leptomeninges occurs _________ after virus inoculation. 
25.
Virus titer in serum after 12-14 hours post-infection. 
a.
108-109 ID50/ml
b.
109-1010 ID50/ml
c.
1010-1011 ID50/ml
d.
1011-1012 ID50/ml
e.
1012-1013 ID50/ml
26.
Virus titer in serum after 72-96 hours post-infection. 
a.
107 ID50/ml
b.
108 ID50/ml
c.
109 ID50/ml
d.
1010 ID50/ml
e.
1011 ID50/ml
27.
Virus titer in serum after 2 weeks post-infection. 
a.
101 ID50/ml
b.
102 ID50/ml
c.
103 ID50/ml
d.
104 ID50/ml

e.
105 ID50/ml
28.
T or F:  Treatment of mice with dexamethasone before viral inoculation enhances both the number of infected cells and the level of viremia.
29.
T or F:  In vitro, LDV replicates only in primary cultures of normal mouse tissue.

30.
Production of LDV 1-2 days after infection decreases by about

a.
10 %
b.
25 %
c.
49 %
d.
82 %
e.
99 %
31.
LDV infection is ___________. 
32.
Virus yield _________ with age of culture and the age of culture does not affect the _________ of LDV.
33.
When ________  ___________ are cultured in the presence of ________ ______-_____  ______, a substance present in _ _____-________  medium, they retain their susceptibility to infection with LDV for several weeks.
34.
Macrophages cultures from 1-2 week old are permissive to LDV in
a.
80% 
b.
60%
c.
40% 
d.
20%
e.
6%
35.
In cultures prepared from starch-stimulated mice, how many cells do show evidence of a productive LDV infection 
a.
60-80% 
b.
40-50%
c.
95%
d.
6-20%
e.
100%
36.
T or F:  MHV infections have been shown to alter macrophage ectoenzyme phenotypes and host resistance to a second virus infection
37.
T or F:  SV40-transformed macrophages support LDV replication.
38.
Mouse, rat, mink, rabbit, and human cell lines are permissive to LDV when infected with
a.
Ecotropic MuLV
b.
Dual-tropic MuLV
c.
Amphotropic MuLV
d.
Xenotropic MuLV
e.
All of the above
39.
The ability to infect ____-_______  cell lines is higher for __________ isolates of LDV than for ___-___________  ones, whereas infectivity for _________  is similar for all LDV strains.
40.
Differences in infectivity correlate with differences in 
a.
RNA replication
b.
Protein translation
c.
Viral adsorption
d.
All of the above
e.
None of the above
41.
The major restrictive element to LDV infectivity is 
a.
Absence of suitable receptor
b.
Different macrophage populations
c.
Presence of defective interfering particles
d.
Generation of quasispecies
e.
RNA polymerase errors
42.
T or F:  Fc receptors can enhance LDV infectivity for macrophages when the virus has been complexed by antibodies.
43.
How many naturally occurring LDH isozymes exist in mouse plasma?
a.
5 
b.
4
c.
3 
d.
2
e.
1
44.
Only isozyme ____ has been found in increased amounts in mice infected with LDV.
45.
Maximum enzyme increase is observed after,
a.
96-120 hr
b.
12-24 hr
c.
24-36 hr
d.
48-60 hr
e.
72-96 hr
46.
In vivo increase in LDH levels after LDV infection appears to result mainly from
a.
Tissue damage
b.
Decreased rate of enzyme clearance
c.
Increased production of enzyme
d.
All of the above
e.
None of the above

47.
Increases enzyme levels likely correspond to ________ infection of these cells by LDV.
48.
Which mouse strain displays a 2-fold higher elevation than the rest of the strains of LDH after LDV infection?
a.
SJL/J 
b.
BALB/cJ
c.
Swiss

d.
C57BL/6
e.
All of the above
49.
A slight but significant _________ has been reported to occur by ____ hours after infection.
50.
When is the thymus weight starting to decrease after infection?
a.
12 hours
b.
24 hours
c.
36 hours
d.
48 hours
e.
72 hours
51.
What is the decrease of thymus weight by 3-4 days?
a.
10%
b.
20% 
c.
30%
d.
40%
e.
50%
52. When does thymus weight exceed that of the controls?
a.
3 days
b.
5 days 
c.
7 days
d.
9 days 
e.
2 weeks
53.
What experimental protocol can prevent this involution of the thymus?
a.
Adrenalectomy
b.
Splenectomy
c.
Thyroidectomy
d.
All of the above
e.
 None of the above
54.
Which organ can be subclinically affected by immune complexes?
a.
Adrenals
b.
Kidneys 
c.
Spleen
d.
Thyroid
e.
Liver
55.
LDV infection results in _______ viremia, during which the average titer of infectivity in the plasma is ____ ID50/ml, infected mice live a normal life span.
56.
Resistant LDV quasispecies are predominantly found in _________ infected mice.
57.
In vivo, ___  ____________ is produced at high levels about ___ hours after LDV infection, and it may be involved in bringing about the decline in ________ viral titers that begins about ___ hours after infection.
58.
T or F: LDV-induced g-interferon does not control the replication of the virus.
59.
What are the cytokines produced in response to LDV infection?
a.
IL6
b.
IL12
c.
L15
d.
IL18
e.
All of the above
60.
T or F:  LDV strongly activates cells involved in the innate immune system.
61.
Macrophages from LDV infected mice display an increased potential to produce ______  ______. These macrophages also express enhanced levels of ____ and _______ receptors, and have increased ________ activity.

62.
T or F:  The ability of macrophages to present antigens appears to be impaired.
63
LDV infection activates ______  _______ cells via the secretion of ___-_________, which in turn leads to an increased production of __-________.
64.
What is the T-lymphocyte response against LDV?
a.
Cytolytic T lymphocytes
b.
Anti-LDV T helper lymphocytes
c.
Suppressor T cells
d.
All of the above
e.
None of the above
65.
When are anti-LDV antibodies produced in infected mice?
a.
2-3 days after infection
b.
4-5 days after infection
c.
6-10 days after infection
d.
1-3 days after infection
e.
12 hours after infection
66.
Antiviral antibody production depends on the presence of functional ________, but only partially on the secretion of __________.
67.
Most anti-LDV antibodies secreted in infected mice belong to 
a.
IgG1 subclass
b.
IgG2a subclass
c.
IgG2b subclass
d.
IgG3 subclass
e.
None of the above

68.
None of the antibodies react with 
a.
GP5
b.
Protein N
c.
Protein M
d.
All of the above
e.
None of the above
69.
T or F: Neutralizing activity for the antiviral antibodies is complete
70.
Viral persistence in the presence of antiviral antibodies is due to 
a.
Mouse strain
b.
FN g
c.
IL6
d.
IL12
e.
LDV quasispecies
71.
T or F:  LDV produces depression of cellular immune responses
72.
T or F: The proliferative response of T lymphocytes from LDV-infected mice to concavalin A or anti-CD3 antibody is decreased
73.
What is responsible of the non-specific activation of B-lymphocytes?
74.
T or F:  LDV infection in New Zealand (NZ) mice leads to a decrease in the production of antibodies directed against nuclear antigen and red blood cells.
75.
Activation of the phagocytic activity of macrophages leads to ______________________.
76.
Which strains show paralysis due to LDV infection?
a.
C57BL & SJL
b.
C58 & AKR
c.
C3H & BALB/c
d.
CBA & SWR
e.
Swiss & NZ
77.
What cell types are infected in the CNS?
78.
Which gene controls susceptibility to LDV-induced polioencephalomyelitis?
79. 
What other viral infection appears to be required for the development of LDV-induced polioencephalomyelitis?

a.
MHV
b.
N-tropic MuLV
c.
 Polyoma virus
d.
Cardiovirus
e.
None is required
80.
T or F:  Both CD8+ and CD4+ T lymphocytes are required to prevent the development of the poliencephalomyelitis.
81.
What species can LDV infect?
a.
Mice
b.
Rats
c.
Pigs
d.
All of the above
e.
None of the above
82.
Where is the virus excreted?
a.
Feces
b.
Urine
c.
Milk
d.
Saliva 

e.
All of the above
83.
Transmission of the virus from the mother to fetus is maximal between _____ to _____ days of gestation
84.
Transmission of the virus from the mother to fetus is maximal between ______ to _____ hours after infection
85.
When are maximum LDH levels observed?
a.
2 days after infection
b.
4 days after infection
c.
6 days after infection
d.
8 days after infection
e.
2 weeks after infection
86.
What are the normal plasma levels for LDH in mice?
a.
150-200 units/ml
b.
250-300 units/ml
c.
400-800 units/ml
d.
1500-2000 units/ml
e.
1000-1200 units/ml
87.
Levels of LDH V in LDV infected mice can range from _______ to __________ units/ml
88.
T or F:  LDV can be eliminated either by passage of the tumor cell s in another rodent species or by growing the tumor cells in tissue culture.
ANSWERS

1.
d 

2.
d 
3.
d
4.
c
5.
a
6.
c
7.
True 
8.
GP5 and M
9.
GP5
10.
False
11.
d
12.
True 
13.
a
14.
True 
15.
False
16.
c
17.
c
18.
c
19.
True 
20.
Spleen and liver
21.
b
22.
True 
23.
d
24.
One day
25.
c
26.
a
27.
e
28.
True 
29.
True 
30.
e
31.
Cytolytic
32.
Decreases/Production 
33.
peritoneal macrophages/ macrophage colony-stimulating factor/L cell-conditioned 
34.
a
35.
d
36.
True 
37.
False
38.
e
39.
MuLV-infected/neurovirulent/non-neurovirulent/macrophages 
40.
c
41.
a
42.
True
43.
a
44.
LDH V
45.
e
46.
b
47.
Cytolytic 
48.
a
49.
Splenomegaly/24 
50.
b
51.
d
52.
c
53.
a
54.
b
55.
Lifelong/105 
56.
Chronically 
57.
a/b-interferon/24/plasma/24
58.
True 
59.
e
60.
True 
61.
nitric oxide/Fc/complement/phagocytic 
62.
True 
63.
natural killer/a/b-interferon/g-interferon 
64.
d
65.
c
66.
helper T lymphocytes/g-interferon 
67.
b
68.
c
69.
False
70.
e
71.
True 
72.
True 
73.
N-glycans expressed on the GP5 protein 
74.
True 
75.
Severe anemia and thrombocytopenia 
76.
b
77.
Cells of the leptomeninges and motor neurons of the anterior horn of the spinal cord
78.
Fv-1
79.
b
80.
True 
81.
a
82.
e
83.
12.5/15 
84.
24/72 
85.
b
86.
c
87.
1,800/16,000
88.
True

