


Table 1. Confidence limits for detecting infection using different sample sizes and assumed rates of infection*

Sample Assumed Infection Rate (%)

Size (N)T 1 2 3 4 5 10 15 20 25 30 40 50
5 0.05 0.10 0.14 0.18 023 041 056 067 076 083 0.92 097
10 0.10 0.18 026 034 040 065 080 089 094 097 0.99
15 0.14 026 037 046 054 079 091 095 0.99
20 0.18 033 046 056 064 088 095 0.99
25 022 040 053 064 072 093 0.98
30 025 045 060 071 079 096 0.99
35 030 051 066 0.76 0.83 0.97
40 033 055 070 0.80 0.87 0.9
45 036 0.69 075 0.84 090 0.99
50 039 0.64 078 0.87 092 0.99
60 045 070 0.84 091 0.95
70 051 076 088 094 0.97
80 055 0.80 091 096 0.98
90 0.60 0.84 094 097 0.99
100 0.63 0.87 095 098 0.99
120 070 091 097 0.9
140 076 094 0.99
160 080 096 0.99
180 0.84 0.97
200 0.87 0.98

*From ILAR (1976), Hsu et al. (1980), Small (1984)
T N= log(1 — probability of detecting infection)

B log(1 — assumed infection rate)

There are no hard and fast rules regarding the
frequency of testing. However, factors to take into
account when deciding this issue would include the
deleterious effect a particular contamination would have
in the colony, the likelihood of this occurring (e.g. the
increased risk associated with housing of two populations
with differing health status in close proximity) and
economic feasibility. The decision is often made to test for
common agents more frequently than those that are
perceived to be a lesser risk.

Disease prevention is a combination of good manage-
ment, a co-operative research staff and an understanding
of the biology and epidemiology of the pathological
agents involved. Once the presence of such an agent has
been established beyond doubt, a co-ordinated effort with
communication between those responsible for the control
programme, the support staff and the researcher is needed
if the problem is to be brought under control.

Obviously factors such as intended use of animals and
the degree to which the pathogen may affect the
experimental results will influence the action taken. For
example, it is much easier to decide on a programme of
eradication and re-stocking if the room is full of easily
replaced stock on short-term experiments than if it is
stocked with animals on long term experiments or if it
contains valuable breeding animals which cannot be
easily replaced.

A number of control strategies could be considered.

1. Do nothing. This may be appropriate in some cases.

However, although unintentional, the presence of the
infection was as much a part of the study as any other
factor and should be documented.

2. Test and slaughter of individual infected animals. This
would only be appropriate with an infection that is
transmitted vertically or by slow horizontal trans-
mission.

3. Isolation and quarantine of infected animals.
Maintaining colonies of disease free rodents in close
association with infected animals is difficult unless
money is invested in individually filtered cages (such
as ‘Micro-isolator’ system) with a laminar flow work
bench. Over a variable period of time, depending on
how stringently isolation measures are applied, the
colony with the greatest number of pathogens usually
sets the standard.

4. Eradication of colony and restocking with ‘clean’
animals.

Every attempt should be made to discover the means
of entry of the pathogen into the facility. This, however, is
more easily said than done. If the management procedures
and investigators’ behaviours remain unchanged, the
problem will re-occur. The following is a check list for
possible mechanisms of entry of rodent pathogens into the
facility (see Lewis, 1986).

e Animals from multiple sources housed together and
introduction of new animals which may be sub-
clinically infected into existing colonies.
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* Failure of ‘quarantine’ procedures. Too often ‘quaran-
tine’ or ‘isolation’ rooms are just labels on doors—
there are not the management procedures in place to
make the system work. The ideal quarantine facility is
totally separate from the main animal facility, not just
a room or block of rooms off a common corridor.
Traffic between animal facility, quarantine complex
and research laboratories should be kept to the
minimum.

* Inadequate vermin proofing of animal areas.

* Contaminated food, H,O and bedding.

* Use of contaminated research materials such as cell
lines, tumours and biological products.

e Use of contaminated equipment especially items
shared with other laboratories or groups.

e Laboratory personnel involved with projects at other
institutions which involve animal handling.

* Animal and laboratory staff exposed to pet rodents.

As can be seen from the above list, co-operation
between laboratory and animal management staff is
needed if the use of disease-free rodents in the institution’s
research projects is to be realised.

Disease agents

The lists of agents in the following tables are by no means
comprehensive and provide a brief introduction only. The
references cited give further information on the patho-
biology and control of each agent.

It is also useful to bear in mind that with the increasing
use of severely immunologically compromised mice,
agents which have been thought to have little importance
in the past may need to be reassessed as potential
pathogens.

Diagnosis of most viral infections is by a combination
of serological tests and clinical and pathological signs.

A Special Topic Overview prepared by the Rodent
subcommittee of the American Committee on Laboratory
Animal Diseases (ACLAD) (1991) gives an excellent
summary of state-of-the-art detection methods.

Non-infectious diseases

Not all conditions seen in laboratory mice of are of an
infectious nature.

Loss of weight may simply be due to dental mal-
occlusion. The size and shape of incisors should always
be checked along with the hardness of the feed.

Fighting is common in male mice housed together and
scabbiness and inflammation are often seen, particularly
along the back and around the base of the tail. Barbering
is also common in group-housed mice. The ‘barbered’
areas are usually well-defined and there is no inflam-
mation of the skin. A female mouse may occasionally
‘barber’ her litter and the hair can take some time to
regrow. In a group situation, the unbarbered mouse can be
identified as the cause, although removing this animal
may lead to another mouse taking over this role.

Mice are very sensitive to water deprivation and if a
problem is confined to one box only, blockage of a
watering nipple or other environmentally related problem
could be considered. An oral dose of 0.5 ml of warmed
isotonic saline will quickly revive these mice.

Mouse urological syndrome (MUS) occurs in group-
housed older male mice. The urethra becomes obstructed
and there is dribbling of urine, distended bladder and
preputial inflammation. Secondary infection can com-
pound the problem.

All mouse colonies will experience problems with
husbandry and environmental control from time to time
and factors other than infectious disease should always be
looked for when colony problems occur.

Note re taxonomy of the laboratory mouse

Cunliffe-Beamer and Les (1987) report the scientific
name of the common laboratory mouse as Mus
domesticus domesticus, citing Marshall (1981). However,
Lyon and Searle (1989) claim that the classical inbred
strains are a mosaic of Mus musculus musculus and Mus
musculus domesticus.
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Postscript

Experimental techniques and anaesthesia of the mouse will be
covered in a separate facts sheet together with those applicable
to the rat. This will appear in the issue of ANZCCART News
following the Rat Facts Sheet.
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Viral and mycoplasmal diseases of mice. (*, rare; **, intermediate incidence; ***, common)

Agent Clinical signs Pathological lesions Duration and transmission of infection
Adenovirus* Inapparent infection in MAd-1: multi-systemic experimental Variable duration of infection
MAd-1(FL) naturally occurring disease | disease with intranuclear inclusions in MAGJ-1 urinary excretion
MAd-2(K87) kidney tubules, myocarditis and adrenal | MAd-2 faecal-oral route

necrosis

MAdJ-2: enterotropic infection with

inclusion bodies in enterocytes
References:

Otter, J.A. et al. (1982). Mouse adenovirus. In H.L. Foster et al. (Eds) The Mouse in Biomedical Research. Vol. 11. Diseases. pp. 335-340.
Academic Press, New York.

Smith, A.L. et al. (1986). Comparative biological characterization of mouse adenovirus strains FL. and K87 and seroprevalence in laboratory
rodents. Arch. Virol. 91: 233-246.

Cytomegalovirus**| Subclinical Salivary glands contain large cells with | Transmission requires close contact

(MCMV) intranuclear inclusion bodies Virus shed in saliva, tears + urine
May be transmitted vertically
Persistent infection

Reference:

Osborne, J.E. (1982). Cytomegalovirus and other herpes viruses. In H.L. Foster et al. (Eds) The Mouse in Biomedical Research. Vol. 11.
Diseases. pp. 267-292. Academic Press, New York.

Lactic
Dehydrogenase-
Elevating virus*
(LDH)

Subclinical, except in

C58 and AKR mice which
develop flaccid hind leg
paralysis

Elevation of serum LDH, and neuronal
degeneration with mononuclear infiltrate
in AKR, C58 mice

Mice remain persistently viraemic
throughout life

Shed in faeces, urine, saliva and milk but
low titres after 1 week make transmission
to other mice unlikely

Mouse biological products are the most
likely source of contamination

Reference:

Brinton, M.A. (1982). Lactate dehydrogenase-elevating virus. In H.L. Foster et al. (Eds) The Mouse in Biomedical Research. Vol. 11.
Diseases. pp. 193-208. Academic Press, New York.

Lymphocytic Clinical signs depend 1. Immune complexes in kidney, Vertical transmission occurs readily,
Choriomeningitis | on strains of virus, host skin. Generalised lymphoid hyperplasia | therefore caesarian rederivation is not
virus** genotype, and age at 2. Acute infection — multi-focal hepatic | successful in eliminating the infection
(LCMV) infection. In utero or necrosis and generalised necrosis of Zoonotic disease

neonate — persistent lymphoid tissue

infection with auto-

immune disease at 7-10

months

2. Older mice — acute

infection
References:

Lehmann-Grube, F. (1982). Lymphocytic choriomeningitis virus. In H.L. Foster et al. (Eds) The Mouse in Biomedical Research. Vol. II.
Diseases. pp. 231-266. Academic Press, New York.
Smith, A.L. et al. (1984). Two epizootics of LCMV occurring in laboratory mice despite intensive monitoring programs. Can J. Comp. Med.

48: 335-337.

Polyoma virus*

Subclinical infection

Polyoma-virus induced tumours found
in experimentally infected mice

Chronic infection

Virus is shed in urine, faeces and saliva
Highly contagious but very rare in the
laboratory setting

Transplacental infection can occur if
dam is infected during gestation

Reference:

Shah, K.V. et al. (1986). Mouse polyoma and other papovaviruses. In P.N. Bhatt et al. Viral and Mycoplasmal Infections of Laboratory
Rodents. Effect on Biomedical Research. pp. 505-527. Academic Press, Orlando, Fla.
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Viral and mycoplasmal diseases of mice (cont.). (*, rare; **, intermediate incidence; ***, common)

Agent

Clinical signs

Pathological lesions

Duration and transmission of infection

Mouse Thymic
Virus* (MTV)

Subclinical

None with natural infections. Lymphoid
necrosis in experimentally inoculated
neonates

Chronic infection. Virus shed in saliva
Vertical transmission??

References:

Morse, S.S. (1987). Mouse Thymic Virus: a novel murine lymphotrophic agent. Lab. Anim. Sci. 37: 717-725.
Cross, S.S. et al. (1979). Biology of mouse thymic virus, a herpes virus of mice, and the antigenic relationship to mouse cytomegalovirus.
Infect. Immun. 26: 1186—-1195.

Ectromelia*
(mouse pox)

Varies from inapparent —
hunched posture, ruffled fur
— oedema, classic ‘pox’
skin lesions and amputation
of extremities — death

Severe necrosis of liver, spleen, lymph
nodes, peyers patches and thymus
Large cytoplasmic inclusion bodies in
skin lesions

Acute in the majority of cases

Main route of entry is through skin
abrasions, although respiratory and
aerosol transmission may play a role

References:

Fenner, F. (1982). Mouse pox. In H.L. Foster et al. (Eds) The Mouse in Biomedical Research. Vol. 11. Diseases. pp. 209-230. Academic

Press, New York.

AALAS (1981). Ectromelia (mouse pox) in the United States. Proceedings of a seminar presented at the 31 Annual General Meeting of
AALAS, October 8, 1980. Lab. Anim. Sci. 31: 549-631.

Mouse Hepatitis
Virus (MHV)***

Depends upon genotype of
mouse and strain of virus.
Varies from inapparent
infection to high mortality.
Wasting syndrome
common in nude mice.
Marked immuno-
modulatory effects.
Clinical disease easily
precipitated by modifi-
cation of lympho-reticular
function by cytotoxic

Two disease patterns.

1. Respiratory pattern — replication

in upper respiratory mucosa with
dissemination to multiple organs in
susceptible hosts including liver —
multifocal necrotizing hepatitis

2. Enteric pattern — 1° bowel infection
with the formation of multi-nucleate
syncytial giant cells pathognomonic

Extremely contagious and spread by air-
borne particles as well as fomites and
direct contact

Vertical transmission possible but
highly unlikely

Acute (2-3 weeks) duration in immuno-
competent mice, therefore theoretically
possible to eliminate infection by
cessation of breeding, elimination of
immunocompromised animals, and no
introduction of new stock for a defined
period

drugs, irradiation

References:

Barthold, S.W. (1986). Mouse hepatitis virus biology and epizootiology. In P.N. Bhatt et al. Viral and Mycoplasmal Infections of Laboratory
Rodents. Effect on Biomedical Research. pp. 571-601. Academic Press, Orlando, Fla.

Weir, E.C. et al. (1987). Elimination of Mouse Hepatitis Virus from a breeding colony by temporary cessation of breeding. Lab. Anim. Sci.
37(4): 455-458.

Lipman, N.S. et al. (1987). Rederivation of MHV and MEV antibody positive mice by cross fostering and use of microisolator caging system.
Lab. Anim. Sci. 37(2): 195-199.

Pneumonia Virus | Subclinical infection. In Interstitial pneumonia in athymic mice | Acute in immunocompetent mice
of Mice** immunocompromised mice Transmission via respiratory aerosols
(PVM) — chronic pneumonia, and direct contact
wasting and death
References:

Weir, E.C. et al. 1988. Respiratory disease and wasting in athymic mice infected with pneumonia virus of mice. Lab. Anim. Sci. 38: 133-137.
Parker, J.C. 1982. Viral diseases of the respiratory system. In H.L. Foster et al. (Eds) The Mouse in Biomedical Research. Vol. 11. Diseases.
pp. 107-152. Academic Press, New York.

Parvovirus**# Subclinical infection Experimental infection of neonates can | 1. Chronic carriers. Direct

1. Minute virus result in runting and cerebellar transmission by contact with infected

of mice (MVMp) hypoplasia and renal infarcts mouse and by urine and faecal

2. Orphan Experimental infection of dam at contamination

Parvovirus (OP) certain stages of gestation may result Vertical or airborne transmission are
in foetal resorbtion not considered important

References:

Tattersall, P. et al. (1986). The rodent parvoviruses. In P.N. Bhatt ez al. Viral and Mycoplasmal Infections of Laboratory Rodents. Effect on
Biomedical Research. pp. 305-348. Academic Press, Orlando, Fla.
Smith, A.L. ez al. (1993). In vivo studies with an ‘orphan’ parvovirus. Lab. Anim. Sci. 43(2): 775-782.
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Viral and mycoplasmal diseases of mice (cont.). (*, rare; **, intermediate incidence; ***, common)

Agent

Clinical signs

Pathological lesions

Duration and transmission of infection

Reovirus-3*

Subclinical infection

No pathological changes described in
natural infections. Experimental
infection leads to multi-systemic disease
in suckling mice

Transmission via faecal-oral route

Reference:

Tyler, K.L. et al. (1986). Reovirus infection in laboratory rodents. In P.N. Bhatt et al. Viral and Mycoplasmal Infections of Laboratory
Rodents. Effect on Biomedical Research. pp. 277-303. Academic Press, Orlando, Fla.

Rotavirus** Susceptible from birth — | Infection progresses distally from the Acute, airborne infection

(EDIM) 17 days. High morbidity, | duodenum with characteristic Controlled by filter capping cages
low mortality cytoplasmic vacuoles in the mucosal
Watery yellow diarrhoea epithelium
staining perineum and coat

References:

Kraft, L.M. (1982). Viral diseases of the digestive system. In H.L. Foster et al. (Eds) The Mouse in Biomedical Research. Vol. 1. Diseases.
pp.- 159-191. Academic Press, New York.
Little, L.M. et al. (1982). Pathogenesis of rotavirus infection in mice. Infect. Immun. 38: 755-763.

Sendai virus***
(SV)

(not common

in Australia)

Dependent on age and
genotype of mouse and any
pre-existing infections.
Enzootic — no clinical
signs

Epizootic — chattering,
respiratory distress, some
deaths in neonates and

May see severe necrotizing bronchitis
and hyperplasia of airway epithelium
with scarring of terminal bronchioles.

Extremely contagious respiratory
infection

Acute duration

Cessation of breeding and no
introduction of new stock allowing

the disease to run its course may be
effective in elimination of SV from the
colony

young pre-weaned mice

References:

Brownstein, D.G. (1986). Sendai virus. In P.N. Bhatt et al. Viral and Mycoplasmal Infections of Laboratory Rodents. Effect on Biomedical
Research. pp. 37-61. Academic Press, Orlando, Fla.

Hall, W.C. et al. (1985). Sendai virus—Disease processes and research complications. In T.E. Hamm Jr (Ed.) Complications of Viral and
Mycoplasmal Infections in Rodents to Toxicology Research and Testing. pp. 25-52. Hemisphere, Washington DC.

Theiler’s Murine**| Rare clinical manifestation | Poliomyelitis is the result of Chronic duration. Faecal-oral route
Encephalomyelitis | Occurs in 1 per 100,000 dissemination of the virus from the
virus (G VII) mice infected with the intestine with necrosis of anterior horn
virus — flaccid paralysis cells
of hind legs
Reference:

Brownstein, D.G. et al. (1989). Duration and patterns of transmission of Theilers Mouse encephalomyelitis virus infection. Lab. Anim. Sci.
39:299-301.

Aerosol transmission. (Genital infection
rare in mice.) Chronic infection

Mycoplasma sp.
M. pulmonis
M. arthritidis

Varies from inapparent
signs — respiratory
distress with ‘chattering’
and ruffled coat

May have very subtle lesions in
mildly infected animal

Changes include neutrophil
invasion of air-ways and
epithelial hyperplasia with
formation of syncytial giant cells

References:

Lindsey et al. (1986). Murine mycoplasmal infections. In T.E. Hamm Jr (Ed.) Complications of Viral and Mycoplasma Infections in Rodents
to Toxicological Research and Testing. pp. 91-121. Hemisphere, Washington DC.

Hill, A.C. et al. (1991). Mycoplasma pulmonis infection with regard to embryo freezing and hysterectomy derivation. Lab. Anim. Sci. 41(6):
563-566.
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Bacterial diseases of mice

Agent Clinical signs Pathological signs
Bacillus piliformis** Inapparent infection — sudden death Focal necrosis of liver, hyperaemic large
intestine. Organisms seen with silver
stain
References:

Ganaway, J.R. (1982). Bacterial and mycotic diseases of the digestive system. In H.L. Foster et al. (Eds) The Mouse in Biomedical Research.
Vol. II. Diseases. pp. 1-20. Academic Press, New York.
Waggie et al. (1981). A study of mouse strain susceptibility to Bacillus piliformis (Tyzzer’s Disease): The association of B-cell function and
resistance. Lab. Animal Sci. 31: 139-142.

CAR bacillus*
(Cilia-Associated Respiratory
Bacillus)

May have respiratory signs especially if
concurrently infected with other respiratory
pathogens

Large numbers of bacilli present between
cilia on respiratory epithelium

Reference:

Griffith, J.W. et al. (1988). Cilia associated respiratory bacillus infection of obese mice. Vet. Pathol. 25: 72-76.

Citrobacter freundi 4280%*

Soft faeces, ruffled fur, occasional
rectal prolapse

Mucosal hyperplasia in descending
colon— ‘pipe-like colon’

Reference:

Barthold, S.W. (1976). The aetiology of transmissible murine colonic hyperplasia. Lab. Anim. Sci. 26: 889-894.

Corynebacterium kutscheri*

Inapparent infection — sudden death

Septic emboli and abscesses in many
organs

Reference:

Weisbroth, S.H. et al. (1968). Corynebacterium kutscheri infection in the mouse. II. Diagnostic serology. Lab. Anim. Care 18: 459-468.

Klebsiella pneumoniae*

Rough fur, hunched posture, cervical
lymphadenitis, dyspnoea. An opportunistic
pathogen

Pneumonia, empyema, abscesses

Reference:

Schneemilch, H.D. (1976). A naturally acquired infection of laboratory mice with Klebsiella capsule type 6. Lab. Anim. 10: 305-310.

Pasteurella pneumotropica***

Inapparent infection — subcutaneous
abscesses, pyometra, pneumonia, conjunctivitis,
preputial gland abscesses

Suppurative inflammation

Reference:

Kunstyr, I. ef al. (1983). Pasturella pneumotropica and the prevalence of the AHP (Actinobacillus, Haemophilus, Pasturella) group in
laboratory animals. Lab. Anim. (London) 17: 156-160.

Pseudomonas aeruginosa**

Inapparent infection in immunocompetent animals,
mice found dead, occasional otitis media in
immunosuppressed mice

Multiple areas of necrosis and
haemorrhage in fulminating septicaemia

Reference:

Brownstein, D.G. (1978). Pathogenesis of Pseudomonas aeruginosa bacteraemia in cyclophosphamide treated mice and potentially of
endogenous streptoccocal virulence. J. Infect. Dis. 137: 795-801.

Salmonella enteritidis*

Inapparent infection, anorexia, lethargy,
weight loss, soft faeces

Acute: hyperaemic viscera, catarrhal
enteritis. Subacute: hyperaemic intestinal
mucosa, necrotic foci in liver and spleen,
lymph nodes enlarged

Reference:

Casebolt, D.B. (1988). An outbreak of mice of salmonellosis caused by Salmonella enteritidis serotype enteritidis. Lab. Anim. Sci. 38:

190-192.
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Bacterial diseases of mice (cont.)

Agent

Clinical signs

Pathological signs

Staphylococcus aureus***

Inapparent infection — dermatitis,
abscesses, conjunctivitis, preputial gland
abscesses, botryomycotic granulomas

Acute ulcerative dermatitis (may or may
not be the 1° cause)
Suppurative lesions

Reference:

Clarke, M.C. et al. (1978). The occurrence of facial and mandibular abscesses associated with Staphylococcus aureus. Lab. Anim. (London)

12: 121-123.

Streptobacillus moniliformis*

Sudden death, polyarthritis, paralysis,
abortion, abscess, conjunctivitis

Septicaemia with focal necrosis in spleen
and liver

Chronic — arthritis

Zoonotic disease

Reference:

Harkness, et al. (1982). In H.L. Foster et al. (Eds) The Mouse in Biomedical Research. Vol. 11. Diseases. pp. 84—86. Academic Press, New

York.

Parasitic infections of mice

Common name Genus and species Clinical signs

Diagnosis and control

Lice Polyplax serrata*

Mites Myobia musculi***

Radfordia affinis* Inapparent infection, pruritis,
alopecia, dermatitis
Ornithonyssus bacoti* Anaemia
Pinworm Aspicularis tetraptera*** | Inapparent infection (reduced

Protozoa Giardia muris**

Tapeworms Hymenolepis nana** Inapparent infection — local
enteritis
Taenia taeniaeformis* Asymptomatic

Myocoptes musculinus®**

Syphacia obvelata**

Spironucleus muris**

Tritrichomonas spp.***

(Cysticercus fasciolaris)

alopecia, dermatitis

alopecia, dermatitis

growth rate?)

growth rate?)

pathological significance

Pruritis, anaemia, scruffy appearance

Inapparent infection, pruritis,

Inapparent infection, pruritis,

Inapparent infection (reduced

Inapparent infection — enteritis,

Inapparent infection — diarrhoea,
weight loss, occasional mortality
seen in young post-weaning mice

Inapparent infection—no known

(Rodents are intermediate host)

Identify the parasite

Dip mice in ‘Tetmosol’ solution

(= Monosulfiram 25% w/w 1 part:

2 parts H,O (warm), or exposure to
pest strip or granules or use ivermectin
200 ug/kg injectable s/c (2 doses,

1 week apart)

Ivermectin is the most efficient
treatment

Can see with naked eye in gut,
particularly caecum

Sticky tape test on perineum to see
banana-shaped eggs of Syphacia sp.
Fenbendazole 50 ppm in feed to
control

Ivermectin treatment, 2 mg/kg per os
twice at 10-day intervals for pin worms
(Donnelly, 1990)

See organism on wet mount or H&E
section

0.1% dimetridazole may control
clinical disease

Commensal organism. No treatment
warranted

Diagnosis by observation of parasite in
gut. No treatment needed

Observation of cysts in liver on
post mortem

References:

Chapters 19, 20 and 21 in H.L. Foster et al. (Eds) (1982) The Mouse in Biomedical Research. Vol. II. Diseases. Academic Press, New York.
Donnelly, T. (1990). In Rabbits and Rodents. Laboratory Animal Science. Proceedings 142. Post Graduate Committee in Veterinary Science,

University of Sydney.
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