


breeds rats, e.g. BN/1Arc, and when subsequently bred else-
where, BN/1ArcWehi.

Two strains that are genetically identical but differ by one
genetic locus that arose from a mutation are called coisogenic,
and congenic if it arose from forced heterozygosis by back
crossing onto an inbred strain. Coisogenic and congenic strains
are designated by the strain symbol, forward slash, substrain
symbol and laboratory code followed by a hyphen and the gene
symbol in italics, e.g. LEW/Han-ci. When the mutant or
introduced gene exists in the heterozygous state it is indicated by
a forward slash after the gene symbol followed by a +, e.g.
LEW/N-mul+. Ten backcross generations are required before a
strain is regarded as congenic. The number of backcross genera-
tions is indicated by N followed by a number.

Recombinant inbred strains are indicated by using the capital
X with no intervening spaces between the strains and the parental
strain designations are abbreviated, e.g. LEW and BN recom-
binants are designated LXB.

Hybrid strains are designated by the full strain designation
of the female parent followed by a space then the multiplication
sign, another space and then the male parent, e.g. LEW/SSn x
BN/1Arc.

Alloantigenic (immunogenetic) systems are designated by
RT followed by a number. RT1 is the MHC designation and
RT2, RT3 and RT8 are blood group (red cell) antigens. Haplo-
types are designated by superscript letters from a to u omitting r,
e.g. RT1a.

Detailed information can be obtained from the National
Research Council, ILAR News (1992).

General biology and management

Rats have a highly developed sense of smell and hearing but
vision is poor and colour vision is non-existent. They have a
well-defined diurnal rhythm, being active during the dark and
sleeping and resting during the light hours. Feeding occurs at
night and digestion during the early daylight hours. During this
period caged rats are easily handled. After repeated gentle
handling they can be trained to receive some noxious stimuli
such as injections with minimal restraint.

Males are more aggressive than females. Rats will bite
without warning but not repeatedly. Animals of the same sex
may be housed together and when a male is placed with a female
it will attempt to mate immediately, although the female will
accept the male only in early oestrus. Females are continuously
polyoestrous, with a cycle of 4Ð6 days and will mate within 48
hours of parturition, with 50% fertility. A vaginal plug, which is
a mixture of secretions of the vesicular and coagulating glands
of the male, fills the vagina from the cervix to the vulva after
mating. Plugs remain for several hours and then fall out and are
usually seen on the bottom of the cage. Observation of a vaginal
plug is taken as the first day of pregnancy.

Breeding rats are housed either as monogamous pairs or in
trios of 1 male to 2 females or harems of 1 male to 6 females.
Sexual maturity is reached by 8 weeks but some inbred strains
take up to 12Ð16 weeks. In polygamous systems females are
removed from mating boxes before parturition, as undisturbed
females produce more milk and larger young and exhibit better
mothering behaviour than if left with other females.

The mean life span of male outbred rats is 1,000 days (2.7
years) and females 1,300 days (3.6 years) but inbreds generally
have shorter life spans. At birth the young are hairless, blind and
toothless. They double their bodyweight in 5 days and develop
fine, lanugo hair around 7 days and their hair coat by 9Ð10 days.
They move around and start gnawing by 9 days and their eyes
open around 12Ð13 days. Pups grow rapidly and at weaning

average 45 g. There may be within litter variation of ±10 g.
Inbreds are lighter at weaning. Growth continues with maximum
weight for most strains attained by 250Ð300 days although
Sprague-Dawleys will continue to grow throughout life, most of
this adult ÔgrowthÕ however, being due to fat deposition.

Table 2. Basic biological data of the rat

Life span 2Ð3.5 yr
Weights

Birth 5Ð6 g
Weaning 30Ð55 g
Puberty 150Ð200 g
12 weeks Male 200Ð400 g

Female 150Ð270 g
Adult Male 300Ð800 g

Female 250Ð400 g
Hair coat 9 days
Eyes open 12Ð14 days
Ear canal open 12Ð14 days
Descent of testes 15Ð50 days
Oestrous cycle 4Ð6 days
Gestation 21Ð22 days
Litter size 6Ð14
Maximum milk yield 12Ð14 days
Weaning age 20Ð21 days
Rectal temperature 38Ð39¡C
Heart rate 320Ð480 bpm
Blood pressure Diastolic 60Ð90 mm Hg

Systolic 75Ð120 mm Hg
Respiratory rate 85Ð110 breaths/min
Tidal volume 1.6 ml
Body surface area (cm2) 9.1 kg0.66

Daily food consumption 5 g/100 g bwt
Daily water consumption 8Ð11 ml/100 g bwt
Urine output per day 5.5 ml/100 g bwt
Urine osmolality 1660 mOsm/kg of H2O
Urine pH 7.5Ð8.5
Urine SG 1.04Ð1.07
Blood volume 5.6Ð7.1 ml/100 g bwt
Plasma volume 3.08Ð3.67 ml/100 g bwt
Red blood cell 7Ð10 x 106/µl
Haemoglobin 11Ð19 gm/dl
Packed cell volume 40.5Ð54%
Clotting time 2Ð5 min
Prothrombin time 8Ð4 sec
PTT 21.1 ± 3.7 sec
Fibrinogen 190 (150Ð230) mg/dl
Leukocyte count

Total 9(6Ð18) x 103/µl
Neutrophils 14Ð20%
Lymphocytes 69Ð86%
Monocytes 1Ð6%
Eosinophils 1Ð4%
Basophils Rare

Platelets 500Ð1,000 x 103/µl

From Baker et al. (1979), Weihe (1987).

Housing, lighting and nutrition

See The Mouse (Part 1) ANZCCART Facts Sheet.

Caging

Much of what is written about the mouse in The Mouse Facts
Sheet (Part 1) applies to the rat, although cages made entirely of
wire may be used for holding stock and rats require larger cages
than mice.

Experimental techniques and anaesthesia

These will be covered in the next Facts Sheet (ANZCCART
News 7:1) and will deal with the rat and mouse.
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Diseases

Viral diseases

Agent Clinical signs Pathological lesions

Parvoviruses
1. Kilham Rat Virus Usually asymptomatic. Decreased litter Usually none. May be haemorrhages and
Persistent, latent, highly infectious, size or reduced numbers of litters; necrosis in central nervous system and testes or 
mainly horizontal spread (oral and neonatal deaths; occasional runting; elsewhere;  cerebellar hypoplasia; hepatic 
respiratory) but vertical with some jaundice or ataxia in sucklings or weanlings; necrosis, intranuclear inclusion bodies in brain, 
strains, excreted in faeces, urine and neurological disease or sudden death in liver, endothelium.
milk. adults.

2. H-1 Virus None. Natural infection does not produce lesions.
(Toolan H-1 virus) Experimental infection of foetal and 
Inapparent infection. Virus spread neonatal rats results in cerebellar hypoplasia, 
in faeces, urine and milk. bone, tooth and other organ malformations.

Coronaviruses

1. Sialodacryoadenitis virus (SDAV) Acute, self-limiting infection of salivary Acute rhinitis, inflammation of parotid 
Highly contagious by contact and and lacrimal glands, cervical lymph nodes, salivary glands and lacrimal glands, necrosis 
aerosol. No vertical transmission. thymus and respiratory tract mucosa, causing of gland and ductular epithelium, squamous 
No carrier state. mild transient serous conjunctivitis in metaplasia of glands, cervical oedema, 

endemically infected rats or cervical hyperplasia of lymphoid tissue.
swelling, sneezing, photophobia, nasal 
and ocular discharge, corneal ulceration 
and keratoconus in susceptible rats.

2. Rat coronavirus (RCV) Usually asymptomatic. Occasional cervical Acute rhinitis, mild multifocal interstitial 
oedema and lymph node enlargement. pneumonia, mild necrotizing 

sialodacryoadenitis.

Hantaviruses
Several strains infect rats but cause None. In man produce disease ranging None.
no disease. from severe, fatal haemorrhagic fever
Can cause disease in man. to mild flu-like illness.

Bacterial diseases

Mycoplasma pulmonis Often inapparent. Pulmonary atelectasis, bronchiectasis,
(Murine respiratory mycoplasmosis, Dyspnoea, weight loss, roughened abscessation and bronchopneumonia. 
chronic respiratory disease). haircoat, nasal and ocular discharge, Bullous and vesicular emphysema associated 
Transmitted via aerosols, infected snuffling, rales, red-staining around eyes with obstructive bronchitis.
secretions, fomites and vertically and nose. Treatment:  None effective. Depopulate and
via uterine infection. Head tilt, circling due to otitis media use SPF animals. Tylosin 500 mg/l water 

labyrinthitis. and tetracycline 400Ð1,000 g/l water may 
Chronic illthrift and dyspnoea. help.
Reduced fertility.

Streptococcus pneumoniae Dyspnoea, weight loss, snuffling. Suppurative rhinitis and otitis media. Acute
Uncommon cause of disease. Rapid course and death. fibrinous pneumonia, pleuritis, empyema,  
Carrier state. Transmission by aerosol. fibrinous pericarditis. Bacteraemia leads to 

suppurative arthritis, meningitis, peritonitis, 
hepatitis, orchitis.

Corynebacterium kutscheri Usually none. Active infection manifested Suppurative bronchopneumonia, abscesses  
Usually subclinical. Chronic carriers. by dyspnoea, rales, weight loss, anorexia, in lungs, liver, kidneys, subcutis and 
Transmission mainly by faecal-oral route. lameness due to arthritis. peritoneum.

Streptobacillus moniliformis Not known to cause natural disease in
Commensal of the nasopharynx. rats but causes Ôrat biteÕ fever in man.
Transmitted by rat bites, aerosols and
fomites.

Bacillus piliformis (TyzzerÕs disease) Subclinical infection common in some Primary infection in ileum and caecum may 
Vegetative form is an obligate intracellular countries. Situation in Australia unknown. result in megaloileitis (gut dilated, atonic,
parasite. Spores survive for long periods Clinical disease in sucklings and weanlings. oedematous). Spread to liver and heart 
and it appears that some withstand Watery diarrhoea and some deaths. causing necrosis. Histology manifested by 
autoclaving as there is a high prevalence ileal and caecal ulceration, villous blunting, 
of seropositive animals in SPF-colonies intracellular bacteria, focal neutrophilic 
overseas. Faecal-oral infection. hepatitis and necrosis, myocarditis and 

intracellular bacilli.

Pasteurella ureae Swelling, hyperaemia, oedema followed Acute necrotizing mastitis.
Usually regarded as a harmless commensal by necrosis of the mammary glands.
of upper respiratory tract. Rapid weight loss.



Agent Clinical signs Pathological lesions

Cilia-associated respiratory (CAR) Similar to respiratory signs of Bronchiectasis, bronchiolitis, 
bacillus. Gram negative, unclassified mycoplasmosis and may complicate bronchopneumonia, atelectasis, pulmonary 
bacillus that colonises ciliated the latter. abscesses. Bacteria demonstrable between 
respiratory epithelium. cilia.

Parasitic diseases
Syphacia muris (pinworm) Usually no signs. May be associated No lesions. Eggs demonstrated by
Oxyurid nematode in caecum and colon. with poor general health, reduced Ôsticky-tapeÕ method. Worms present in
Direct life cycle. Eggs deposited on weight gain, diarrhoea, intestinal caecum and colon. Treatment: Piperazine
perineum. Can infect mice. impaction, rectal prolapse. dihydrochlorideÑ2.5 g/l H2O. Ivermectin
S. obvelata, mouse pinworm, can  0.8% 6 ml/l H2O.
infect rats.

Hymenolepis nana Usually none. Heavy infections are Usually none. Chronic enteritis, abscesses 
Hymenolepis diminuta associated with weight loss, retarded and granulomatous mesenteric 
Cestodes in the small intestine. growth and intestinal occlusion. lymphadenitis reported with H. nana.

Protozoa
Giardia muris Usually subclinical. Can cause reduced Usually minimal. Mild villus shortening.
Anterior small intestine. weight gain, enlarged abdomen. Protozoa closely associated with surface 

of mucosa.

Spironucleus (Hexamita) muris Usually subclinical in immunocompetent No lesions. Hyperaemia, watery intestinal
Small intestine. hosts. contents in immunocompromised animals.

Protozoa easily demonstrated by scraping
mucosa and by histology.

Tritrichomonas muris Not pathogenic.
Intestinal tract.

Pneumocystis carinii None in immunocompetent animals. Lungs consolidated. Alveoli filled with 
Protozoan (?) that inhabits pulmonary Chronic wasting and respiratory foamy material. P. carinii demonstrated
alveoli. insufficiency in immunosuppressed animals. with silver stains.

Ectoparasites

Lice
Polyplax spinulosa Unthrifty, restlessness, anaemia. Demonstration of lice in coat. 
Blood-sucking. Treatment: Insecticidal sprays, dusts, dips

Mites
Radfordia ensifera Range from inapparent infection to Demonstration of mites in coat.
Fur mite. pruritis, hair loss.

Notoedres muris Mange-papules, hair loss pruritis. Demonstration of mite in scrapings.
Ear mange mite. Treatment: Ivermectin (1%) spray-dilute 

1:100 with 1:1 mixture H2O and propylene 
glycol. Ivermectin (0.8%) 6 ml/litre water.

Non-infectious conditions

1. Barbering. Common. Hair bitten off close to skin. Often symmetrical.
2. Ocular and nasal ÔbleedingÕ (Chromodacryorrhoea). Release of red porphyrin pigments from nasolacrimal glands. Associated with various

stressors including chronic disease.
3. Malocclusion. Continuous growth of incisor teeth.
4. Neoplasia. (a) Mammary gland neoplasms. 90% are fibroadenomas and benign. 10% adenocarcinomas.

(b) Pituitary adenomas are relatively common in old rats. Usually asymptomatic but may be associated with nervous signs.
(c) Lymphosarcomas occur sporadically.

5. Chronic progressive nephrosis (old rat nephropathy, chronic glomerulopathy). Affects many strains of albino rats. Severity increases with
age and it is more common in males. The prevalence is associated with diet, the prevalence being reduced by decreasing food intake and
varying protein make-up of the diet.

6. ÔRingtailÕ is characterised by annular constrictions of the tail with or without necrosis and sloughing in un-weaned rats. It is associated
with humidity of less than 20%.

References

Baker, H.J., Lindsey, J.R. and Weisbroth, S.H. (Eds) 1979. The Laboratory Rat. Vol. 1. Biology and Diseases. Academic Press, NY.
Bhatt, P.N., Jacoby, R.O., Morse, H.C. and New, A.E. 1986. Viral and mycoplasmal infections of laboratory rodents. Academic Press, NY.
Gill, T.J., Smith, G.J., Wissler, R.W. and Kunz, H.W. 1989. The rat as an experimental animal. Science 241: 269Ð276.
Committee on Infectious Diseases of Mice and Rats, ILAR, 1991. Infectious Diseases of Mice and Rats. National Academy Press, Washington DC.
Lindsey, J.R. 1979. Historical foundations. In H.J. Baker et al. (Eds) The Laboratory Rat. Vol. 1. Biology and Diseases. Academic Press, NY.
Mohr, U., Dungworth, D.L. and Capen, C.C. (Eds) 1992. Pathobiology of the Ageing Rat. Vol. 1. ILSI Press, Washington DC.
National Research Council Committee on Rat Nomenclature and Conservation of Rat Strains. 1992. ILAR News 34: S1ÐS26.
O'Brien, C. and Holmes, M. 1993. The Mouse (Part 1). ANZCCART News 6(2) (Insert).
Weihe, W.H. 1987. The laboratory rat. In T. Pool (Ed.) UFAW Handbook on the Care and Management of Laboratory Animals. 6th Ed.

Longman Scientific and Technical, Harlow, UK.

4 ANZCCART News Vol 6  No 4     Summer 1993     Insert


