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(1955). Amoebic dysentery has been reported by Brenon (1953) in California,
where 3 of I 005 chinchilla died. Entamoeba cuniculi is claimed to be quite
common in rabbits though seldom reported.

A number of parasitic flagellates have been recorded from numerous
laboratory animals. Some trichomonad-like organisms have been reported
from the caecum of the rabbit under the designation of Monocercomonas
cuniculi. Hexamastix caviae, H. robustus, Proteromonas brevifilia and
Caviamonas mobilis occur in the caecum of the guinea-pig, and H. muris in
the caecum of the rat, golden hamster and other rodents. Chilomitus caviae
and C. conexus occur in the guinea-pig caecum. Hexamita sp. has also been
noted in mice.

Retortamonas cuniculi and Chilomastix cuniculi have been observed in the
rabbit caecum. Chilomastix intestinalis and C. wenrichi are found in the
caecum of the guinea-pig, and C. bettencourti in the caecum of the rat, mouse
and golden hamster.

Another flagellate, Selenomonas palpitans has been reported from the colon
and caecum of the guinea-pig, and a species of Monocercomonoides has been
observed in the caecum of the guinea-pig, rat and golden hamster. A species
of Octomitus, closely related to Hexamita has been reported from the rat,
mouse and golden hamster.

A detailed account of the many flagellates and ciliates reported from the
guinea-pig is to be found in the excellent work of Nie (I950).

Trichomonas muris, T. wenyoni, T. minuta and a form resembling T. microti
have been recorded from the golden hamster by Wantland (1955). They are
also found in the chinchilla. Acute trichomoniasis seems to be rare, although
there is ample evidence these species can be pathogens.

Coccidiosis

One of the frequent protozoan diseases of domesticated, caged animals is
caused by members of the coccidian family Eimeriidae. The 2 genera most
commonly encountered are Isospora and Eimeria. In dogs and cats, 7 species
have been recorded. The laboratory animal most frequently involved with
these coccidia is the rabbit, where II species of Eimeria have been described.
Considerable loss in young rabbits may result from these infections. With
the exception of E. stiedae, members of this genus in the rabbit are intra-
cellular parasites of the intestinal tract. An excellent summary of charac-
teristics is presented by Levine (1957).

Eimeria stiedae in the rabbit liver is of considerable economic importance.
Hepatic coccidiosis is most commonly seen in young rabbits from 5 weeks to
3 months of age. In mild infections there may be no signs of disease, but in
severe infections the young animals go off feed and lose weight. The charac-
teristic liver lesions are creamy-white, circumscribed areas or elongate tree-
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like cords on the liver surface. These cords are proliferating bile ducts filled
with masses of coccidial oocysts and other developing stages. Death frequently
occurs 4-6 weeks after infection.

In the case of the many intestinal forms, clinical signs range from no
significant disturbance to a considerable enteritis with soft droppings or, in
some instances, severe diarrhoea. The severity of the disease is dependent
upon a number of factors such as the amount of destruction of host cells and
tissues, the size of the infecting dose, the extent of re-infection and the immune
response of the host. Immunity developed is not usually permanent, and
under conditions of stress may be broken down.

Diagnosis is by the demonstration of coccidia in the faeces, or by necropsy
of a sick animal showing ~lassical hepatic lesions.

Control is based on good management which includes the use of self-
cleaning cage floors. Feeders and waterers must be kept scrupulously clean
and located so they do not become contaminated by faeces.

If given continuously in feed or water, sulpha drugs have been useful in
the prevention of hepatic coccidiosis. Sulphamezathine (0.5 % in the food)
has been suggested by Horton-Smith (1947) as of value in controlling hepatic
coccidiosis. Lund (1954) suggests the use of sulphaquinoxaline at the rate
of 0.03 % in feed as a means of effective control of E. stiedae in rabbits.

Eimeria neoleporis is a parasite of the cottentail rabbit (Sylvilagus jioridanus)
and Carvalho (1942) reports it to be transmissible to the domestic rabbit.

6 species of Eimeria have been recorded from mice, all of which appear
harmless. In the rat, 4 species of coccidia have been observed of which E.
nieschulzi seems to be the most pathogenic. Without reinfection all species
seem to be relatively unimportant and self-limiting.

Tn certain regions, E. caviae appears to be common in the guinea-pig.
Kleeberg & Steen ken (1963) reported coccidiosis in animals 4-5 years of age
which had not shown signs of illness. Most cases were seen in animals on
long-term experiments and were characterized by emaciation, enteritis and
gastric haemorrhage, with liver enlargement and local areas of necrosis. Liver
lesions were quite striking, showing necrotic yellow areas extending over half
of the liver lobe. These lesions were filled with the parasites and the bile
yielded oocysts. Infected guinea-pigs may show no signs of illness. The
authors reported that the mortality was curtailed by use of succinylsulphathiazole
(0.1 % solution in the drinking water for a period of 14 days) and a well-balanced
diet.

Klossiellosis

Members of the genus Klossiella are coccidia characterized by an oocyst
which produces a number of spherical sporocysts, each of which contain
numerous sporozoites. Schizogony occurs and merozoites are produced. 2
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species are encountered in laboratory animals, K. muris and K. cobayae. The
latter is a parasite of the kidney tubules and endothelial cells of the blood
vessels of the guinea-pig.

K. muris is a common parasite of mice and is not infrequently encountered
in sections of the mouse kidney. Schizogony occurs in the endothelial cells
of the capillaries of the glomeruli. This infection is clinically occult and
apparently well tolerated by the host; the mode of transmission is not known.
Members of this genus resemble in many respects those forms known as
Pneumocystis sp.

Cryptosporidiosis

Cryptosporidium has been reported from mice and the guinea-pig as well
as from avian hosts. They are true coccidia whose developmental stages
appear to take place on the surface of the host cell but not within the cell
proper.

[n the case of C. muris, the parasite may be seen in large numbers in sections
of the stomach and is a parasite of the peptic glands. With C. parvum the
parasites are found in the glandular structures of the small intestine of the
mouse. A species of Cryptosporidium has more recently been reported (Jervis,
Merrill & Sprinz, 1966) from the guinea-pig and has been associated with a
chronic enteritis in this host.

Toxoplasmosis

Toxoplasma species have been isolated from a wide variety of mammals
and birds. It is unique in its apparent lack of host specifity. Among the
common laboratory animals its host list includes the mouse, rat, rabbit and
guinea-pig. Since most infections are asymptomatic, it is probable that its
diagnosis is often overlooked.

Cells of all types are susceptible to Toxoplasma. During an acute infection,
a parasitaemia may reach relatively high levels in highly susceptible hosts
such as the mouse and rabbit. The pathogenesis of the disease is involved
and appears to be associated with one or more mechanisms of cell destruction.

The recent work of Hutchison, Dunachie, Siim & Work (1970), Overdulve
(1970) and Dubey, Miller & Frenkel (1970) with cats has shown that T. gondii
is a coccidian parasite closely related to the genus Isospora and morphologically
resembles I. bigemina. These findings raise further unanswered questions on
these 2 sporozoans.

Treatment of toxoplasmosis has not been highly successful. If applied early
in the course of the disease, a combination of sulphadiazine with pyrimethamine
seems to have a suppressive but not a curative action (Dubey, Miller & Frenkel,
1970).
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Encephalitozoonosis

Members of this little-known genus are reported from rabbits, mice, guinea-
pigs, rats and occasionally from dogs. The organisms are small, bipolar and
rod-like, measuring approximately 1.0 ~Lmin width by 2.0 11min length. They
occur singly or in clumps, or in large numbers in what are termed pseudocysts.
The organisms have a defined nucleus, are Gram-positive and may be found
in histiocytic cells or extracellularly in the tissues.

According to Yost (1958), Encephalitozoon cuniculi in the rabbit gives rise
to a mild, febrile, chronic, inflammatory condition often accompanied by a
chronic nephritis. Transmission is thought to be by infective urine.

ORGANISMS OF UNCERTAIN CLASSIFICATION

A parasite of striated muscle known as Sarcocystis cuniculi has been observed
frequently in the cottontail but seldom in domestic rabbits. The cysts may
attain a size up to 5 mm, and may be found in the muscles of the hind limb,
flank, loin and heart. In light infections there seems to be little evidence of
signs of disease; however, there is not much doubt that the sarcocysts destroy
muscle fibres and may cause pressure atrophy of adjacent cells. Many species
of Sarcocystis have been named mostly on the basis of the host in which they
occur. The rat and guinea-pig have been infected with the mouse form, and
other laboratory animals with the sheep and pig forms. As far as is known,
infection is acquired through faecal contamination of food and water.

Besnoitia jellisoni, whose spores resemble those of Toxoplasma, has been
reported from cranial dural venous sinuses of the oppossum. No mention is
made of its pathogenicity, though it is generally considered that members of
this genus are pathogens (Stabler & Welch, 1961).

Both Eperythrozoon coccoides and Bartonella (Haemobartonella) muris in-
fections occur in mice and rats, the former being seen more frequently in mice
the latter in rats. Clinical signs of disease are seldom seen except when
splenectomy is performed.

HELMINTHS

Helminth parasItIsm of laboratory animals should not present a problem
when adequate hygienic measures are practiced, although outbreaks of helminth
parasitism do occur. Research workers are at last recognizing the importance
of helminth-free laboratory animal colonies. Laboratory animals severely
infected with gastro-intestinal parasites make poor experimental and test
animals, and may influence the results of critical experimental work. The
presence of a few helminth parasites may not produce any visible lesions but
may influence experimental results.
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Mice and rats

Under appropriate conditions, species of the tapeworm Hymenolepis may
become a problem in the laboratory rat, mouse and occasionally in the
hamster. In the case of H. nana, the life cycle may be direct by ingestion of
the egg, or indirect by ingestion of one of the various arthropod intermediate
hosts. Since man is susceptible to infection by this helminth, and the infective
eggs may be transmitted directly on contaminated hands, strict precautionary
measures are indicated. Cages should be thoroughly cleaned and sterilized
regularly to prevent contamination of food and water.

H. diminuta is also found in rats and mice, but requires an intermediate
host for its development. Numerous beetles, fleas and grain-eating arthropods
serve as intermediate hosts. H. diminuta has been reported from man but
his infection is generally thought to be accidental. Lead arsenate in the feed
is effective for the removal of the adult Hymenolepis from the mouse or rat.

In the rat liver, Cysticercus fascialaris, the larval stage of Taenia taeniaformis
in the cat, 'may -be found in situations where infected cat faeces have con-
taminated bedding or feedstuffs used in the rodent colony. Little can be
done with infected animals. Contamination of litter, bedding or feed materials
with infected cat faeces should be prevented.

Several nematodes have been reported from the rat and mouse. Capillaria
hepatica occurs in the rat liver and Gongylanema neaplasticum from the stomach.
In the mouse caecum and colon, Aspicularis tetraptera may be found together
with Syphacia muris or abvelata. Trichosomoides crassicauda has been recorded
from the urinary bladder of the rat.

With the exception of the oxyurids, the helminths are not usually a major
problem in rat and mice colonies. Dithiazinine given in the diet at a con-
centration of 0.01 % for 7 days has been found by McCowen, Callender &
Brandt (1957) to be very effective in the removal of oxyurids. Piperazine
adipate, citrate or tartrate in drinking water have been found cheap and
effective in removal of most of the oxyurids in mice and rats (Haberman &
Williams, ]957). Treatment with the organic phosphate 'Trichlorfon' (Fort
Dodge Laboratories, Fort Dodge, Iowa, U.S.A.) in the drinking water has
been found a practical means of controlling S. obvelata in mouse colonies
(Simmons, Williams & Wright, 1965).

Guinea-pig

The guinea-pig is seldom infected by nematodes, with the exception of
Paraspidodera uncinata. This inhabitant of the caecum may be present in
large numbers but does not appear to produce significant lesions or pathology.
The life cycle is direct, and infection is through contaminated feed and water.
Haberman & Williams (1958) suggest mass treatment of infected animals by
feeding I g of phenothiazine per 20 g of molasses guinea-pig feed.
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Hamster
Wantland (1955) has compiled an extensive and excellent list of parasites

of the golden hamster. This includes larval cestodes from the liver (Cysti-
cercus fasciolaris), adult tapeworms from the intestines (Hymenolepis nana
and H. diminuta), and nematodes from the digestive tract (Protospirura muris
and Syphacia obvelata).

Rabbit

The helminth fauna of the domestic rabbit is quite limited under ordinary
circumstances. Infection by dog tapeworm larvae may become a problem
if grass or other forage which has become contaminated with faeces from
infected dogs is fed. Cysticercus pisiformis and Coenurus serialis are the
bladder worms most usually seen. Except in very severe infections, the presence
of these bladder worms appears to be of little pathological significance in the
domestic rabbit.

The nematode Obeliscoides cuniculi is a common inhabitant of the stomach,
but only when present in excessive numbers is there indication of a significant
gastritis. Passalaurus ambiguus, the rabbit oxyurid, is found in the caecum
and colon, sometimes in large numbers, but it does not appear to give rise
to any important pathology.

Opossum

With use of this marsupial as a laboratory animal, it has been found that
it serves as an excellent host for a large number of helminths. In a survey
article Babero (1960) lists a number of nematodes, numerous trematodes, an
acanthocephalan and a cestode. As far as is known none of the parasites
are pathogenic, although their effect on responses to experimental procedures
is unknown.

ECTOPARASTTES

The presence of external parasites is affected by a number of variables,
most of which are associated with management. For example, in the rat
specific avitaminoses appear to produce conditions favorable to pediculosis
(Kartman, 1949).

Colonies of laboratory animals may suffer severely from ectoparasites, and
there may be heavy loss of animals and widespread morbidity, apart from the
possibility of unreliable experimental results.

Rat
The usual species of louse found on the rat is the blood-sucking Polyplax

spinulosa. Mild infestations may not be detected for a long time but will
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soon show up if the health of the host animal deteriorates, or if experimental
animals are subjected to severe stress. This louse may usually be controlled
by dusting the occupants of the whole cage with a proprietary insecticide
such as lindane, pyrethrum, or rotenone (where these are allowable).

The burrowing mite Notoedres muris is credited with a scab-like disease of
rats characterized by red papules on the skin, and horny, crusty lesions on the
hairless or sparsely-haired parts of the body. Beneath these yellowish
keratinous crusts may be found the breeding galleries of the mite. Infested
individuals have been treated successfully by submersion in a 2 % aqueous
suspension of a wettable powder containing 15% aramite. According to
Flynn (1960), this treatment is highly satisfactory.

Mouse

The mouse louse, Polyp/ax serrata, may become a serious pest if infestations
get out of hand. The procedure for controlling this insect is similar to that
suggested for the rat.

2 species of mites commonly occur in mouse colonies, Myobia musculi and
Myocoptes musculinus. Not quite so common are Radfordia affinis and
Psorergates simplex. It is probable that most colonies of laboratory mice
carry Myobia and Myocoptes, but light infestations are usually not accompanied
by any clinical signs. As an infestation becomes heavier, the host becomes
more irritated and scartches. As a result, loss of hair may occur and scabby
skin lesions may be seen. Psorergates simplex may give rise to small whitish
nodular formations over the infested area which seem to be small infoldings
of epidermal tissue. These infestations may be controlled by topical appli-
cations of a 2% aqueous suspension of a wettable powder containing ] 5%
aramite and a wetting agent. All mites were killed after 3 weekly applications
of this suspension (Flynn, 1959).

Myocoptes appears to give rise to sporadic cases of acariasis, and only
occasionally does the infestation assume serious proportions in a colony.
The active disease is often confined to lactating females and their offspring.
Males do not seem to show clinical signs of disease resulting from an in-
festation. Cook (1953) describes as characteristic signs a thinning of the hair
and a peculiar browning around the neck producing a collar-like appearance.

Cook (1953) states that M yobia never gives rise to serious infestations.
Infestation is usually confined to adult breeding males of 5 months or older.
Females and unweaned mice seldom show any clinical manifestations of this
acariasis. Lesions are most usually seen on the head, neck and shoulders
but may spread to the nose and the outside of the ear.

The control of Myocoptes may usually be accomplished by the use of I
or 2 applications of BRC dust on all mice that are over 14 days of age. Myobia
does not respond to BRC treatment but Cook (1953) states the mites are
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sensItive to tetraethylthiuram monosuphide dip, which should be used with
caution since it is occasionally toxic. Webb & Shepherd (1959) suggest the
use of malathion dust, 0.3 % w/w of malathion powder was used in the bedding.
Treatment was repeated about once weekly; medicated bedding was used for
about 6 weeks and the infestation cleared up.

More effective and reliable control may be accomplished by dipping infested
animals in warm suspensions of appropriate insecticides. If a dipping prog-
ram is undertaken, it is essential that all animals are dipped thoroughly and
then placed in clean cages. When mice are dipped it is essential that the dip
is maintained at body temperature and that the animals are dried in a warm
room. To insure complete eradication, dipping should be repeated after about
2 weeks. Spreading and penetration of the dip may be enchanced by the
addition of small amounts of detergent.

In addition to those mentioned previously, numerous other mites (such as
Demodex sp.) have been reported from domestic and wild rats and mice.
The tropical rat mite, Ornithonyssus bacoN, can cause a considerable decline
in production, breeding and efficiency of mouse colonies. It can also infest
man to give rise to a dermatitis of varying severity. It is a suspected vector
of murine typhus and tularaemia. For satisfactory control, Keefe, Scanlon
& Wetherald (1964) recommend spraying the bedding in each mouse cage
with 5 ml of a 1% aqueous suspension of malathion.

Although modern living and good insecticides have greatly imperiled the
welfare of the bed bug (Cimex lectylarius), it will occasionally be introduced
into a rodent colony or poultry house. A heavy infestation may severely
lower the level of health of the individuals in the colony. This pest can be
readily overcome by thorough cleaning of all pens and cages, removal and
disposal of all bedding, and dis-infestation of quarters by spraying or dusting
with insecticides such as chlordane, lindane or ronnel.

Guinea-pig

Ectoparasites, with the exception of lice, are not usually a problem in the
cavy colony. Gyropus ovalis and Gliricola porcelli are commonly found on
this host; Trimenopon hispidum is less common. Tn heavy infestations guinea-
pigs may show loss of condition and rough hair coat, and spend much of the
time scratching. Control is difficult as dusting with insecticides does not
appear to be highly effective, and dipping of guinea-pigs is not a practical
procedure. 5% sevin dust has been reported as effective by Harrison &
Daykin (1965).

The mite Chirodiscoides caviae is said to cause severe irritation and loss
of hair (Harrison & Daykin, 1965). Sevin and malathion dusts were used
with little success, but the infestation was reduced to a negligible level by
repeated treatment with a pyrethrin aerosol.
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Few arthropods parasltlse the golden hamster. Nutting & Rauch (1958)
reported Demodex criceti, and a new species of this mite, D. aurati, was des-
cribed by Nutting (1961). Apparently both these species may be considered
as low-grade pathogens which, under usual circumstances, do little damage
other than feed on cells of the follicular epithelium.

Rabbit

With the exception of ear mange (ear canker), the rabbit in a well-managed
colony does not usually become victimized by external parasites. The common-
est mange in rabbits is auricular mange caused by Psoroptes cuniculi. Chorioptes
cuniculi is occasionally found in rabbits, but is far less common.

P. cuniculi is often acquired by import of rabbits into the laboratory colony,
and it may become a serious disease. The mites puncture the epidermis of
the ear, suck lymph, and give rise to local inflammatory swelling from which
serum exudes, coagulates and forms massive encrustations inside the ear.
As the mite population increases, the irritation becomes intense, giving rise
to continuous scratching of the ear and shaking of the head, with resultant
trauma, bruising, hyperaemia and marked swelling of the ear. The mites
are easily seen by examination of the encrusted material from inside the ear.

All rabbits to be added to a colony should be examined for ear mites and
treated if infested. Ears should be cleaned out. If severely encrusted, the
scabs may have to be softened with vegetable oil. The mites can be destroyed
by applying an aqueous suspension of the gamma isomer of BHC at a strength
of 0.02 %. The treatment should be repeated in a week or 10 days. The
success attained is dependent on the thoroughness of treatment. Tetra-
ethylthiuram monosu!phide is also a satisfactory treatment.

Face and body mange of rabbits, due to Sarcoptes cuniculi and Notoedres
cuniculi, is being seen less frequently. The more common of these is N. cuniculi,
the cause of face mange in which the fur is destroyed on the face and head
and replaced by yellowish-grey encrustations. Treatment may be accom-
plished by disinfection of cages and individual treatment of animals with a
solution of gamma BHC or benzyl benzoate ointment.

A frequent inhabitant of rabbit fur is the cheyletid mite Cheyletiella para-
sitivorax, and it is thought to be predaceous upon other mites in the fur. It
is doubtful if it is a parasite of economic importance in the rabbit. It may
be controlled by bathing the rabbit in an aqueous solution of almost any
of the common insecticides, such as rotenone or gamma BHC.
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