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INFECTIOUS DISEASES OF
LABORATORY RATS

Charles B Clifford, DVM, PhD, DACVP
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Rat Coronavirus (SDAV/RCV)

A Very high morbidity: swollen cervical area
almost diagnostic, porphyria very nonspecific

A Gross lesions:

T Swollen edematous salivary glands

Cervical lymph node enlargement

i Rhinitis and possibly interstitial pneumonia

Occasional ophthalmologic lesions

(keratoconjunctivitis, corneal opacities,

megaloglobus, hypopyon, hyphema, etc.)
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A Coronavirus: common in conventional rats (enveloped
ss RNA virus) Formerly called SDAV or SDAV/RCV

1 Many strains with varying predilection for salivary gland (most
common), to upper respiratory tract, to lower respiratory tract

A Host range: rats only

A The virus has short incubation time and is highly
contagious

A Transmitted by aerosol, contact, fomites

A Rapidly reaches high prevalence in infected colonies
housed in open-top caging
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Rat Coronavirus (SDAV/RCV)

A Histopathology
1 Sialoadenitis (parotid and submaxillary salivary glands) with
ductal necrosis and/or squamous metaplasia

1 Dacryoadenitis (Harderian and other lacrimal glands) with lesion
patterns similar to the salivary glands

i Multifocal, interstitial pneumonia associated with necrotizing
bronchitis and bronchiolitis; hyperplastic BALT
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Rat Coronavirus (SDAV/RCV)

A Histopathology (cont.)

i Necrotizing laryngitis, tracheitis, and rhinitis with or
without epithelial hyperplasia
i Cervical lymph node reactive hyperplasia (non-specific)

i Occasional keratoconjunctivitis, anterior synechiae,
hypopyon, hyphema, etc.
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Rat Coronavirus (SDAV/RCV)

A Differential diagnoses

i latrogenic salivary enlargement due to jugular
catheters

i Non-specific porphyria

i Other viral pneumonias (RRV, Sendai virus, PVM)

Cytomegalovirus infection (RCMV)

Papovaviral Sialoadenitis (athymic nude rats)

Hypovitaminosis A (squamous metaplasia of salivary gland ducts)
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Rat Coronavirus (SDAV/RCV)

A Interference with research

i Reduced food consumption, weight loss, reduced
breeding performance

i Acute and (occasionally) chronic ophthalmologic
lesions

i Occasional respiratory airway lesions

i Salivary gland is the major source of Epidermal Growth
Factor

I Reduced IL-1 production by alveolar macrophages
| Exacerbates Mycoplasma pulmonis infection

Rat Coronavirus (SDAV/RCV)

A Diagnosis
i Pathology and clinical signs - first week
i PCRT Early in infection
i Serology - later (after 7-10 days)
AGood cross-reaction among all known strains
T Immunohistochemistry or PCR on paraffin-embedded

tissue



Parvoviruses

A ssDNA, (5.4 kb genome), non-enveloped
i Virus remains active in environment
A Resistant to desiccation, non-oxidizing disinfectants
A Four serotypes (RV, H-1, RPV, RMV)
i Most are common in lab rats and mice
A Require cells in S phase of mitosis

1 Triggers production of nonstructural proteins, NS1 and NS2,
which direct viral replication and assembly and are responsible
for cytotoxicity.

A Very low or no morbidity
A Cause persistent infection

A Different serotypes not very cross-reactive on
ELISA/MFIA
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Rat Virus

Rat Parvovirus
A Few studies in literature, very difficult to isolate

Multiple strains exist

No clinical disease reported

Research effects: Suppression of LGL lymphoid tumor growth
in vivo in F344 rats: RPV-1a

RV NS protein induced epigenetic modification in thymic
lymphoma line, causing reversion to benignancy (Iseki H ,
2005)

RPV does not infect mice
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Parvoviruses of Rats

A RV - Rat Virus (previously KRV, Kilham Rat Virus)

1 Natural infections usually asymptomatic, but persistent

Infects rapidly growing cells: Vascular endothelium, lymphoreticular
and hematopoietic tissues, developing cerebellum and liver

Rare epizootic disease in fetal/neonatal rats: Cerebellar hypoplasia,
anemia, thrombocytopenia

Very rare disease in older rats: Hemorrhagic disease
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Rat Virus

A Long-term infection, especially if infected as young rats.
1 May cause persistent infection (6 months or more)
1 May have prolonged shedding (10 weeks or more)

A Research Effects:
i RVinduced diabetes in DR BB rats (Guberski et al., 1991)

A Possibly due to imbalance in Thl and Th2 responses (Jun and
Yoon, 2001)
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Parvoviruses of Rats

AH-1 (T o o tlanodauraHiisease

i Significance through research interference: liver

T Current interest (and historic) in possible use treating human tumors
A Rat Minute Virus (RMV)

1 Almost nothing in literature

i Serologically and genetically more similar to RV than to RPV
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Detection of Parvoviruses

A Serology i Best for screening
T MFIA or ELISA
T Use panel of antigens for each serotype, plus the
generic NS-1 antigen
ARats - RV, H-1, RPV, RMV and NS-1
T IFAT Good follow-up assay for positive/equivocal
MFIA/ELISA
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Detection of Parvoviruses

A PCR
i Can be strain-specific (VP2) or generic (NS-1)

| Mesenteric LN stay positive indefinitely

| PCR of fecal samples valuable to detect shedding (can
pool fecal samples. Beware of fecal inhibitors of PCR)

| Valuable for testing biologicals and cell cultures

| Applicable to environmental swabs
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Pneumocystis carinii

APrevalence: Common (~6% by
histologic lesion, ~15% by serology)
AEpidemiology
T Host range - rats are the only known host, all
strains susceptible
T Immunodeficient i similar to Pneumocystis in
other species
I Transmitted by contact, dirty bedding, probably
aerosol
ATransmission by additional fomites likely
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Rat Serology for parvoviruses

Agent/Assay # tested % positive

NS-1 63,101 2.3692%
H-1 81,764 1.6120%
RPV 88,399 1.6018%
KRV 88,667 1.5101%
RMV 44,075 1.4475%
charles river

Rat Respiratory Virus{RRW) Fungus i

Pneumocystis carinii

A Immunodeficienti similar to Pneumocystis in other
species

A Immunocompetent i Discussed here

A Lymphohistiocytic interstitial pneumonia observed in F-
344ratsineary1 99006 s
i Seemed to be a novel lesion presentation

A Reported in

T Toxicologic Pathology in 1997, Elwell, MR, et al.

i Inhalation Toxicology in 1997, Gilbert, BE, et al.

[ Toxicologic Pathology in 1998, Slaoui, M, et al.

[ Veterinary Pathology in 2009, Albers, TM, et al.

| Comparative Medicine in 2011, Livingston, RS, et al.
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Pneumocystis carinii

AEpidemiology (cont.)
1 Epidemic spread (naive colony)
ALesions prevalent (O50%)
i Endemic spread (colony chronically
infected)
ALower prevalence (020%)
ALower severity than in naive colony
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Pneumocystis carinii

A Research effects
T Has caused repeat of inhalation toxicology studies
T Anecdotal reports of anesthesia probleesyivo
lung problems.
A Control
i Eliminate by Rederivation

i Persistent infection?Seems eliminated by 10 weeks
or so
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Pneumocystis carinii Comparison of Sample Types for the
y Detection of P. carinii by PCR

A Diagnosis 1

i PCR1 positive within a week after exposure H :Z A Contact-exposed CD

i Serology (MFIA) i positive ~5-8 weeks after exposure § o rats at 3, 4 and 5 weeks

i Histopathology i Positive (use published criteria) ~4 1 2 . zgs_tgg; tact exposure

10 weeks after exposure B
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Enzootically Infected Barrier Room Sendai Virus Infection

A Sprague Dawley Rats (N=6/age group)

A Evaluated by Real-time PCR, Histology and IFA
A Etiology: Sendai virus, Parainfluenza virus type | (PI-1)

o 3
5 i Sendai is not the only PI-1 virus. Rats may also be susceptible to
= g = Path other Pl viruses, such as PI-3.
€ o
25?2 2 O e PCR A Host range
5 E 2z
8 = 5§ E=EIFA i Mice
z = [} i Rats
o 5 ! 1o
ﬂé ° o i Hamsters
§ 1 Guinea pigs: usually non-specific serological reactions with other
2 0 parainfluenza viruses

7-8 10-12 29-30 . . . .

A Prevalence i rare in lab rodents (0.003% in mice, 0.024%
Weeks of Age in rats)
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Sendai Virus Infection

A Histopathology
i Reparative stage: Proliferation and regeneration of
target epithelium

AEpithelial hyperplasia and dysplasia in upper and lower
airways and alveolar septa

AMay see squamous metaplasia, polypoid masses in
bronchiolar lumina
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Sendai Virus Infection

A Histopathology
i Recovery stage: Either a return to normal or
persistent scars
AFibrosis
ACholesterol clefts
ADilated airways containing inspissated secretions

A Peribronchial, peribronchiolar, and perivascular
mononuclear cell cuffs and aggregates
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Diagnosis of
Sendai Virus Infection

A Serology: MFIA, ELISA, IFA, HAI

i Use sentinel mice to screen for cross-reacting antibodies in GP
A PCR
A Pathology

i Lesions not specific, but inclusions in airway cells and
syncytia are very suggestive of Sendai virus’infection

A Virus isolation
A Immunohistochemistry and immunofluorescence of tissues
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Rat Theilovirus (RTV)

A Agent
i Family: Picornaviridae, Genus: Cardiovirus, Species:
Theilovirus, Serotype: Rat theilovirus..

AThere are three serotypes in the theilovirus species:
TMEV, RTV ( dike vilidoeratd),e/iydsk
human encephalomyelitis virus, Saffold virus.

T RTV and TMEV are small non-enveloped, RNA
viruses.

AModerate environmental persistence and resistance to
disinfection are expected.
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Rat Theilovirus (RTV)
A Disease
T No disease resulting from natural infection has been
reported

i Experimental Disease (IC inoculation of sucklings with
material from rat intestine)
AOhsawa, et al. i no disease
ARodrigues, et al. i flaccid paralysis, tremor, death
1 No histopathology. Demonstrated virus in brain. No HM
on fidonoro rats, and did not
affected sucklings
AHenderson, et al. i No neurologic disease.
APossibled wasting in nud:i
i Conclusion i at this time potential pathogenicity, or
variation in virulence among strains is not known
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Rat Theilovirus (RTV)

A Discovery

i Serologic titers have long been detected in rats
using antigen from the GD-VII strain of TMEV

A Some colonies were positive, others negative,
suggesting the presence of a virus related to TMEV.
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A Since the rat virus did not appear to transfer to mice,
and vice versa, the rat virus was thought probably
distinct from TMEV.

T The virus in rats has been now sequenced, the
taxonomy of picornaviruses has been adjusted, and
the virus is now referred to as rat theilovirus (RTV)
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Rat Theilovirus (RTV)

A Epizootiology

i Prevalence i moderate. The CR diagnostic
laboratory finds about 2% of rats serum samples from
external sources are positive for RTV

i The host species range is unknown, but there is
evidence against natural spread to mice

i Infected rats have been reported to shed RTV for at
least 13.5 weeks
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Rat Theilovirus (RTV)
A Research Effects
T None reported
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