Chapter 7

7.  Biology and Diseases of Other Rodents


Biology and Diseases of Other Rodents

I. INTRODUCTION

A.
Taxonomy and Description:

Rodents are the largest mammalian order w/ more than one-third of all genera and over one-half of the total species of living mammals.

· Sciuromorph (squirrel-like):

· Sciuridae

squirrels and woodchucks

· Myomorph (rat-like):

· Muridae

Norway rat, house mouse, multimammate rat

· Cricetidae

Golden hamster, gerbil, white-footed mouse, vole, cotton rat,





white-tailed rat

· Hystricomorph (porcupine-like):

· Caviidae

guinea pigs

· Chinchillidae
chinchillas

· Refer to differences in skull and mandible structure and in origins of the masseter muscle complex.

Mongolian gerbil (Meriones unguiculatus)

· aka sand rat, desert rat, antelope rat, and jird.

· BW 70-150 gm, avg. 80-90g males and 70-80g females.

· Coat color brownish gray with pale sides and pale buff underside.  Tail is fully haired and same length as the body.  Eyes are large, dark and protruding.  Hind limbs are much longer than the forelimbs.

Use in Research

· Spontaneous conditions: epileptiform seizures, precipitated by environmental changes, i.e., lighting, handling or confinement.  An inherited disease model for human idiopathic epilepsy.

· Other conditions: cholesterolemia, periodontal disease and caries, diabetes, obesity, parasites

· Sources: vendors mostly outbred stocks, inbred MON/Tum and black gerbils are available.  High fat diets are not recommended due to the high serum cholesterol levels.

· Docile and show little aggression.  Diurnal.

Deer mouse (Peromyscus)

· Species include P. leucopus (white-footed mouse), P. maniculatus (Deer mouse), P. floridanus, P. bairdi, P. polionotus.

· Vary in color from light brown to gray to dark brown; the ventral surface and feet are white.  Large protruding eyes and ears.  BW: 15-50g.

Use in Research

· Behavioral experiments, genetic and evolutionary studies.  Environmental, biochemical, and behavioral parameters for epileptiform seizures.

· Nocturnal

Leptospirosis

Emmonsia--Adiaspiromycosis

Toxoplasmosis

Eperythrozoon varians - blood parasite

Taenia crassiceps
Echinococcus multilocularis
Voles (Microtus)

· Common vole (M. arvalis); tundra vole (M. oeconomus); eastern meadow vole or mouse, field mouse (M. pennsylvanicus)

· BW: 40g.  Requires pelleted alfalfa and salt cubes. A 30g vole will consume 7-10g of alfalfa/day.

Use in Research

· Weanlings have been used in nutrition studies, good bioassay animals for protein content and digestibility of forages.

· In a group, meadow voles are compatible.

· Nocturnal

Leptospirosis

Emmonsia --Adiaspiromycosis

Toxoplasmosis

Eperythrozoon dispar- blood parasite

Taenia crassiceps
Multimammate rats, Mastomys (Praomys) coucha
· Intermediate size between rats and mice bw: 30-100g

· 8-12 pairs of mammary glands, fur is soft light gray to dark brown and light gray ventrally.

Use in Research

· Very susceptible to Yersinia pestis used for vaccine and virulence studies.

· Experimental hosts for parasitic infections, such as Brugia spp., L. carinii, Toxoplasma sp., and Schistosoma spp.

· Only known nonhuman natural host for Lassa virus.
· In captivity develops spontaneous adenocarcinoma of the glandular stomach.  Carcinoid tumors and gastric ulcer disease induced by mucosal anaphylaxis in ovalbumin-sensitized animals.

· The female has a well-developed prostate for study of hormonal effects.

· Nervous in captivity, may bite.

Nocturnal

Chinchilla, Chinchilla brevicaudata, the short tailed, C. laniger, long tailed.

· Resemble small rabbits, soft blue-gray fur, large head, wide muzzle, squirrel-like tail, long whiskers and large eyes.

· BW: 0.5–1.0 kg.

· Long life span 12-20 yrs

Use in Research

· Hearing research due to large, easily accessible bulla, absence of presbycusis in long-term studies, and relative freedom of middle ear infections.

· A model for Chagas' disease, very susceptible, dz consistently fatal.

· Raised for their fur, available from breeders if fur is defective.

· Nutrition:  guinea pig food or commercially available chinchilla food supplemented w/ hay and fruit and vegetables.

· Solitary animals; should be housed individually.

Nocturnal

T. mentagrophytes Rx: 15-60 mg/d PO of griseofulvin

Toxoplasmosis

Squirrels
· Spermophilus beecheyi, aka the California Ground squirrel, aka gopher, brown w/ light spots, wt 0.5–1.0 kg

· Arboreal squirrels (Sciurus) slender bodies and bushy tails, short pointed muzzle with a wide forehead.

· S. carolinensis the gray squirrel.  BW: 350-700g.

· Diurnal

T. mentagrophytes, M. gypseum
Emmonsia - Adiaspiromycosis

Toxoplasmosis
Cerebral nematodiasis – Baylisascaris columnaris (skunk ascarid), B. procyonis (raccoon)

Taenia crassiceps subcutaneous swellings

Cotton rats

· Sigmodon (hispidus) short ears, body length 12.5-20cm wt. 70-200g.

Use in Research

· Behavior, dental caries, calcinosis, infection with filarids, VEE, poliomyelitis, murine typhus.

Leptospirosis

T. mentagrophytes
Toxoplasmosis

White tailed rats or S. African hamsters, Mystromys albicaudatus

· no cheek pouches, short tails with grayish brown silky smooth fur, wt. 75-185 g.

· Longer life span than most lab rodents, relative freedom from disease.

Use in Research

· Used for DM, poliomyelitis, virus attenuation, periodontal disease, and schistosoma, Mycobacterium and arthropod born viruses.

· Hyperglycemia, polyuria, glycosuria, ketonuria and severe degenerative changes characterize DM.  Not linked to obesity but high incidence in males.  (Type I)

· Nocturnal

Woodchuck, Marmota monax, aka ground hog, whistle pig, chuck

· Flat head with small ears and long claws.  Fur is reddish or brownish.  Hibernating animals.

Use in Research

· Develop some of same nutritional and medical problems that humans do: obesity, vascular, and neoplastic diseases.  Cyclic food consumption and weight gains.

· Naturally occurring model for study of Hepatitis B and primary hepatocellular carcinoma.

· Exact nutritional requirements are not known, may require fresh vegetables, apples, grains, and soybean meal.  Consume more during active summer months.

· Must be caged individually.  Diurnal

Leptospirosis

Toxoplasmosis

Cerebral nematodiasis caused by either Baylisascaris columnaris (skunk ascarid) or B. procyonis (raccoon ascarid).

Taenia crassiceps subcutaneous swellings.

B.
Use in Research

C.
Sources

D.
Management and Husbandry
1.
Care
· Gerbils, White footed mice, meadow voles, Multimammate rats, cotton rats and white tailed rats similar to other rodents.  All adapt well to life in captivity and no unusual problems.  Exceptions; Gerbils prefer solid bottom caging and need a minimum of 6 in. between bedding and cage top.  If housed together since puberty less fighting.  Pine shavings or sawdust bedding makes the fur greasy and matted.

· Multimammate rats push stuff out of any hole.

· Ground squirrels need a nest box.

· Chinchillas, squirrels, and woodchucks are unique.

· Chinchillas are very sensitive to heat stress.  Females are very aggressive, but can be maintained in pairs.  Fanatic groomers and require a dust of silver sand and Fuller's earth.

· Woodchucks require everything in their cages anchored down.  Bedding should not be used.  Males must be housed individually.  For studies requiring normal physiological responses, necessary to simulate seasonal changes in day length.

2.
Physical Restraint

· Gerbils and white-tailed rats can slip their tails.

· Spiny rat the tail breaks off.

· Chinchillas release their fur in a "fur slip" in response to adrenaline.  Lift only by the base of the tail.

· Voles, squirrels, woodchucks are very quick, agile and rarely become tame.

· Multimammate rats are aggressive to humans and bite!

· Woodchucks must have tail supported.

· Nocturnal animals benefit from handling in red light; it decreases disturbance and fear.

3.
Chemical Restraint and Anesthesia
· Sodium pentobarbital reported to be comparatively short acting in chinchillas.

II.
BIOLOGY
A.
Anatomy and Physiology

Teeth; no second incisors, canines or front premolar teeth; dental formula-- (I 1/1, C 0/0, PM 2/1, M 3/3)= 22.  Molars are rooted and cease growing in gerbils, white-footed mice, squirrels, cotton rats, white tailed rats and woodchucks.

Stomach divided into stratified squamous portion and pyloric portion (glandular).  Form two distinct compartments in Old World rodents i.e., Mesocricetus, Mystromys.

Gerbils:

· Midventral enlarged sebaceous gland that secretes an oily substance, esp. males.

· Adrenal wt is 4X that of the lab rat.

· Great capacity for temperature regulation

· Short RBC life span, circulating basophilic RBCs and reticulocytes

White tailed rats:

· 2 histologically distinct stomach compartments.

· The forestomach is separated from the glandular stomach by an annular muscular plica.  The forestomach mucosa is studded with tall keratin papillae.

· Two pairs of inguinal mammae carry the young until 3 weeks of life.  There is a large sebaceous gland beneath the skin posterior to the mammae and extends to the vulva.  Males have an os penis.

Multimammate rat; no gallbladder; 8-12 pairs of mammae.

Chinchilla: vagina has separate opening between the rectum and bladder.

Woodchucks: three white nipple-like scent glands inside anus emitting a musky odor when excited.  Weigh 2-7 kg.  Fluctuation in weight is seasonal.  Become sluggish in darkness and low temps.  Initiation of torpor takes several weeks

Toxicities:

· Penicillin assoc. mortality in the GP.

· White tailed rats- topical Triple AB ointment.

· Acute Dihydrostreptomycin toxicity in gerbils.

· Chinchilla sensitive to treatment w/ some abiotics.

· Streptomycin in woodchucks

B.
Normal Values

C.
Nutrition

Coprophagy is normal behavior and serves two functions: maintenance of gut flora and capturing of nutrients i.e. Vit B and K.

D.
Reproduction:  See TABLE III p 192

· Generally sciuromorph rodents are born naked and helpless, hystricomorphs are born precocious.

· For sexing compare the size of genital papillae and length of perineum.  The size of the genital papillae is larger in males and longer in length.

· Gerbils form monogamous pairs; females are prone to cystic ovaries.  Postnatal mortality is high due to lack of maternal care, lactation failure, crushing or suffocation.

· Voles are highly prolific; sexually mature in 2-3 weeks.  And can have a new litter every three weeks.

· Sciuromorphs do not produce well in captivity.  Most are polyestrous in the spring and anestrus in the winter.

· Cotton rats form monogamous pairs.  Newborns are precocious.  Females are exceptionally good mothers.

· Multimammate rats have a high reproductive rate.  Litters of 8-10 are average.

· White-tailed rats are monogamous.  Litter size is 3, babies stay attached to nipples until 23 wks.

· Female chinchillas are polyestrous and are larger than males, dominant, and aggressive towards other animals.  Chinchillas do not make nests and young are born directly on cage floor, newborns are fully furred with eyes open and can walk.

· Males must be provided safety refuge.

E.
Behavior

III.
Diseases
A.
Diseases of More Than One Species

· Malocclusion common to all members of the rodent family

B.
Gerbils

1. Tyzzer’s Disease

· Most commonly reported dz. causing significant morbidity and mortality

· Characterized by sudden onset and sudden death.

· High in young animals.

2. Salmonellosis.  S. enteritidis moderate to severe diarrhea
3. Dermatitis possibly due to S. aureus.
4. Helminths.  Dentostomella translucida, an oxyurid in the anterior third of the small intestine.  Others include: Syphacia obvelata, S. muris, Hymenolepis nana
5. Ectoparasites.  Demodex
6. Amyloidosis

· May be assoc. w/ Litomosoides carinii.  Deposits found in spleen, kidney, liver, heart, pancreas, and intestines. 

7. Cystic ovaries

8. Neoplasia

· Incidence of spontaneous neoplasia in gerbils over 2 yrs of age is rather high.

· In decreasing order of frequency:

· Ovary (granulosa cell tumors, theca cell tumor, leiomyoma)

· Skin [squamous cell carcinoma, melanoma (Fig 7, p. 199), sebaceous gland pad adenoma, and carcinoma]

· Kidney (adenoma and hemangioma)

· Adrenal gland (cortical adenoma or carcinoma)

· Cecum (adenocarcinoma)

· Liver (hepatoma, bile duct adenoma, cholangio-carcinoma)

· Uterus (carcinoma, hemangiopericytoma, leiomyoma)

· Pancreas (islet cell adenoma)

· Testis (teratoma, seminoma)

C.
Chinchillas

1. GI disturbances

2. Pneumonia B. bronchiseptica, E. coli
3. Listeriosis- L. monocytogenes
4. Pseudotuberculosis

5. Enterotoxemia caused by C. perfringens type D
6. Pseudomonas Infections clinical syndromes incl. conjunctivitis, otitis, pneumonia, metritis, septicemia.
7. Parasites; Hymenolepis sp., intermediate stage of Multiceps serialis.
8. Vices- fur chewing
D.
White-tailed Rats

1. Ringtail

2. Neoplasia incl. squamous cell carcinoma, adnexal tumor of skin, osteosarcoma of the scapula, leiomyosarcoma of the uterus, adenocarcinoma of the liver, hepatoma, and adenoma of the pituitary gland.
E.
Multimammate Rats

1. Joint Disease

· One of the most susc. species to spontaneous osteoarthritis.
· Severe degenerative joint disease of the diarthroses and intervertebral discs.  Most peripheral joints except the hips, shoulders, and sacroiliacs are involved.  Elbows and knees most severely affected.
2. Kidney disease - glomerulonephritis
3. Neoplasia thymic hyperplasia or lymphoepithelial thymoma common in animals over 2.
4. Parasites-Psorergatic mange
F.
Meadow Voles

1. Nephritis.  Increased amounts of interstitial connective tissue and hyaline casts present in many tubules.
2. Pneumonia

3. Parasites

· A mite Echinolaelaps sp. and a follicle inhabiting mite, Psorergates simplex identified.
· Blood parasites Babesia microti, Hemobartonella microti, and Trypanosoma microti.
G.
Ground Squirrels

1. Diabetes mellitus

· Spontaneous DM was diagnosed in a laboratory-maintained colony of 13-Lined ground squirrels (Citellus tridecemlineatus).
· Clinical signs were polydipsia, polyuria, glycosuria, ketonuria, polyphagia, and weight loss.  Serum glucose values were increased, and serum insulin values were reduced in diabetic ground squirrels.  In affected animals, the proportion of islet tissue to total pancreatic area and the number and size of the islets of Langerhans were reduced.
2. Arthropods

· Lung mites, Pneumocoptes banksi in Citellus beecheyi.
H.
Gray Squirrels

1. Nematodes.  Low prevalence.
2. Cestodes.  Tapeworms not very prevalent
3. Ectoparasites.  Sarcoptic mange reported.
4. Protozoa.  Coccidian oocysts and Hepatozoon griseisciuri
I.
Cotton Rats

1. Viral.  Encephalomyocarditis virus recovered, no assoc. dz.
2. Parasites.  Litrophorid mites
J.
White-footed Mouse

· Different species of tapeworms.
· Nematodes

· Mites, fleas and lice common on feral

K.
Woodchucks

1. Liver Disease

· Common cause of death is primary hepatocellular carcinoma and chronic hepatitis.

· Virus characterized and designated woodchuck hepatitis virus.

2. Vascular disease

· High incidence of arteriosclerosis, aortic rupture, and cardio- and cerebrovascular dz.

3. Helminths

· Filarid Ackertia marmotae.
· Adults located primarily in the lymphatics on the ventral surface of the liver or assoc. w/ the gallbladder, cystic duct, or extra hepatic bile ducts.  Few microfilaria found in the blood, large numbers in the reticulum layer of the dermis, esp. skin of the ears.
4. Ectoparasites

5. Protozoa.  Usually do not cause dz.
� ILAR Journal 38(1).  1997


� Special Topic Overview, LAS 47(4): 337-345, Aug 97





1. 8
2. 9

