Chapter 8

8.  Biology and Diseases of Rabbits


Biology and Diseases of Rabbits

I. INTRODUCTION

· Rabbits previously classified in the order Rodentia

· Have three pairs of incisors rather than four

· Now classified in the order Lagomorpha

· Two major families

1. Ochotonidae (pika)

2. Leporidae (rabbits and hares)

· Major genera

· Lepus (hares)

· Sylvilagus (cottontail rabbits)

· Oryctolagus (true rabbits)

· European rabbit, Oryctolagus cuniculus, consists of many varieties and over fifty different breeds

· New Zealand white breed most commonly used stock.  Other breeds, such as the Dutch belted, Flemish giant, and Polish used in small numbers.

Research Uses

· Arteriosclerosis
:  First lab animal used as models for “atherosclerosis.”  Similarity w/ human atherosclerosis causes many to consider them inappropriate.

· The medial mineralization of the aorta and the aortic arch that occur naturally resembles Monkeberg’s medial sclerosis in man.
· Glaucoma: Inherited glaucoma in NZW, linked to a semilethal trait that causes small litters, poor viability, and low fertility.

· C6 Deficiency: mutant "strain" of rabbits deficient in the 6th component of complement, autosomal recessive.

· Cardiomyopathy - caused by severe crowding

· Hypertension

· Von Willebrand’s dz:  Mutant line of Flemish giant, and chinchilla rabbits.  Autosomally inherited w/ variable penetrance.

· Transplantable tumors of the rabbit: Brown-Pearce carcinoma, originally arose from scrotal chancre of a rabbit infected w/ Treponema pallidum.  Commonly implanted and grown in the anterior chamber of the eye.

· Teratologic investigation

· Immunology

· Aging research

· Routine toxicology testing

· Draize test, an in vivo test in which test materials are placed in the conjunctival sac and physical observations are made.  Alternatives

· Rabbit Pyrogen test.  Measuring the rise in body temp over a 3 h period following IV injection of test solution.

Test is positive if any of the three rabbits have temperatures that rise > 0.6(C or if the aggregate rise of the three rabbits temperatures exceed 1.4(C
.

II.
BIOLOGY

A.
Comparative Anatomy and Physiology
1.
The Gastrointestinal Tract

Dental formula  2(I 2/1, C 0/0, P 3/2, M 2-3/3) = 26-28

· Small pair of incisors behind the primary incisors in the upper jaw

· Teeth grow continuously throughout life (hypsodont)

· Three pair of salivary glands

1.
Submaxillary

2.
Parotid

3.
Infraorbital

· Unique.  Three muscle layers in the esophagus.  Striated throughout and extend down to and include the cardiac portion of stomach.

· Cannot vomit, like rat and horse

· Rabbit produces large amounts of bile; about 7 times as much as a dog on a weight basis.  Primary bile salt is cheondeoxycholic acid.

· Rabbit intestine, like human and GP, is largely impermeable to macromolecular compounds.  Difficult to absorb immunoglobulins during nursing; gets most of its passive immunity from the doe before birth.

· Total dependence on milk up to day 10.  Small amt. of food ingested by day 15.  Solid food and cecotrophy started on day 20.

· Cecum has ten times the capacity of the stomach

· Sacculus rotundus: bulblike expansion of lymphatic tissue found at the terminal portion of the small intestine.

· Colon divided into a proximal and distal portion divided by the fusus coli.  Important in the production of the two kinds of feces, hard and soft pellets (cecotrophs).  Ingested directly from the anus, called cecotrophy.

· Soft feces have high water, electrolyte and nitrogen content and are relatively rich in niacin, riboflavin, pathothenate and cyanocobalamin.  Circadian rhythm.

2.
The Respiratory System
· Tactile vibrissae present; about 20-25 located on the upper lip.

· Nose moves up and down at 20-120 times/m. Up w/ inspiration.

· Rabbits respire mostly through the activity of the diaphragm.  Holding and alternating its position from a head up to a head down position, stimulating abdominal breathing, is a most effective means of artificial respiration.  Manipulating the chest wall is relatively ineffective.

· Reflex laryngospasm is common

· Rabbit has relatively few goblet cells in the tracheobronchial tree; the ciliary beat is roughly twice that of the cat or human

· Six lobes of the lung; four right and two left

· In rodents and rabbits lung volume increases w/ age

3.
The Cardiovascular System
· R AV valve is not tricuspid; consists of one large and one smaller flap or cusp.

· The simplicity of conductive tissue and the pacemaker structures made the rabbit the first mammal in which the exact site of the pacemaker had been demonstrated by the use of intracellular microelectrodes.

· Aortic nerve responds only to baroreceptors; the nerve runs alongside but separate from the vagosympathetic trunk, it lends itself readily to implantation of electrodes.

· The aorta of the rabbit has rhythmic contractions, neurogenic in origin.

4.
The Urinary System
· Rabbit has unipapillate kidneys, single papilla and calyx readily lend themselves to cannulization techniques.

· Rabbits urinate infrequently but the quantity is relatively large

· Under ad libitum feeding, rabbit urine has a pH about 8.2, but fasted drops to 6-7.

· Common for young healthy rabbits to have albuminuria.

· When rabbits are old enough to eat green feed and cereal grains, urine takes on a yellowish to brownish tint primarily due to presence of ammonium magnesium phosphate and calcium carbonate monohydrate precipitates.

· Urine is the major route for both calcium and magnesium excretion.  In most mammals calcium excreted in bile.

· Rabbit and the hamster differ from other mammals in that they are resistant to the phosphoturic effects of parathormone (PTH).

· Blood vessels perfusing the medulla remain open during many conditions under which vasoconstriction of the cortical tissues takes place.

· Clearance of creatinine is identical to clearance of inulin and may therefore be used to accurately measure the glomerular filtration rate
.  Not true for primates, rat or GP, among others.

· Rabbit is the only known mammal from which tubules of the kidney can be conveniently dissected w/ the basement membrane intact

5.
Metabolism
· Neonatal rabbit is an ectotherm until day 7.

· The rate of formation of fatty acids from glucose and adipose tissue is relatively high in rabbits and rodents when compared to humans.

B.
Normative Physiological Values
1.
Hematologic Values
· Male rabbits tend to have higher hematocrit values

· Films of rabbit blood commonly show polychromasia and reticulocyte counts of 2-4% due to short life span and high turnover rate of rabbit erythrocytes

· Rabbit neutrophils (aka pseudoeosinophil, heterophil, or amphophil) has red granules which are smaller than granules of eosinophils.

· Pelger-Huët anomaly that is reflected as a maturation defect of the neutrophil, in which the nucleus fails to undergo normal segmentation.

· Monocyte is the largest leukocyte found in blood films.

2.
Blood and Serum Chemistry Values - see table V on page 213

3.
Organ Weights - see table VII on page 214

4.
Respiratory, Circulatory, and Metabolic Measurements - see table VIII on page 214

C.
Nutrition

· Rabbits are herbivorous, monogastric animals w/ a relatively large cecum.

· Practice coprophagy or pseudorumination.

Benefits include conservation of B vitamins, improved utilization of dietary protein, and conservation of water.

· 15-17% crude protein is recommended for growth, gestation, and lactation.

12% recommended for maintenance

D.
Biology of Reproduction
1.
Puberty and Sexual Maturity
· Puberty and sexual maturity occurs earlier in smaller breeds than larger breeds; ranges from 4-12 months of age.

· Advisable to allow does to be almost fully grown before breeding.

· Effective life of breeding

Females - 5 to 6 years

Males - 6 years

2.
Reproductive Behavior
· Rabbits are reflex ovulators
; do not ovulate spontaneously but 10 to 13 hours postcoitus.

· Seasonal variations in reproductive performance exist

· Full sexual receptivity of does when vulva is congested and purplish in color and doe rubs her chin on the hutch or cage and becomes restless

3.
Pregnancy and Gestation
· Gestation period is 30-33 days

· Conception rates have a close inverse relationship w/ maximum ambient temperature and not length of lighting.

· Palpations at 14-16 day fetuses are readily detected.  Radiology at day 11.

· Does begin hair pulling and nest building activities during the last 3 to 4 days of gestation.

4.
Pseudopregnancy

· Common in does and may follow sterile matings, injection of LH, stimulation by other nearby bucks, mounting by other does, when a doe mounts one of her own litter.

· Results when ovulation is followed by a persistent CL and generally lasts 15-17 days.

· Toward end will perform ritualized hair pulling and nest building activities but will not keep the nest clean.

5.
Parturition (Kindling)
· Usually occurs in the early morning hours after nest building and 2 to 3 days of decreased food consumption.

· Uncomplicated usually takes less than 30 minutes.

· Litter size usually range from 4 to 10 w/ average of 7 to 8

6.
Lactation
· Usually have 4 pair of mammary glands.

· Normally nurse young only a short period of time each day, usually in the early morning or night regardless of how many young there are or how many times the young attempt to suckle.

· Lactate for a period of 6-8 weeks.

7.
Postpartum Breeding
· Most does not rebred until after weaning their young

· Can produce a large number of young in a relatively short period of time by foster nursing young and rebreeding the doe immediately; can get up to eleven litters from one doe in a year

· Conventional breeding, nursing, and weaning schedules allow for 4 litters per year.

· Early weaning, i.e., at 3–4 wks, can be accomplished by creep feeding, allowing up to 6–7 litters per doe per yr.

III.
DISEASES
A.
Bacterial
1.
Pasteurellosis
· Pasteurella multocida
· Several clinical forms of disease

· rhinitis (snuffles)

· pneumonia

· otitis media and interna

· conjunctivitis

· abscesses

· vulvovaginitis

· pyometra

· balanoposthitis and orchitis

· septicemia

· Spread by both direct contact and aerosol

· Initial site of colonization is thought to be the nasopharynx, but venereal infection of the genital tract or skin wounds also may occur

· After infection of the nasal cavity, may spread by several routes including:

(a) The eustachian tube to the middle ear and subsequently to the inner ear, meninges, and brain;

(b) The nasolacrimal duct to the conjunctival sac;

(c) The trachea to the lungs;

(d) Lymphatics to lymph nodes and the bloodstream; and 

(e) The blood to organs and tissues throughout the body.

· Dx based on clinical signs

· mucopurulent nasal discharge

· torticollis

· subcutaneous abscesses

· conjunctivitis

· Definitive Dx requires isolation of the organism

· Rx: penicillin, tetracycline, sulfaquinoxaline, and furazolidone are effective antibiotics

· Recurrence is common

· Prevention by procuring rabbits from Pasteurella-free colonies

2.
Tyzzer's Disease
· Characterized by

· profuse diarrhea

· rapid dehydration

· high mortality

· Most weanlings, but older animals also may be affected

· Death usually 12-48 hr after onset of diarrhea.

· Extensive necrosis of the mucosa of the distal ileum, cecum, and proximal colon

· May be subserosal hemorrhages in the cecum as well as focal areas of necrosis in the liver and heart.

· Etiologic agent, Clostridium piliforme, may be demonstrated in the cytoplasm of viable cells near the areas of necrosis in the liver, heart, or cecum.

· Obligate intracellular parasite

· Has been propagated in embryonating hen's eggs

· Special staining w/ periodic acid–Schiff (PAS) or Warthin–Starry stains to demonstrate organism.

· Passed in feces, infection occurs by ingestion of spores.

· Live w/i epi cells of cecum and cause little damage until stressed.

· Presumptive Dx on basis of clinical signs.

· Prevention - minimize stress and provide good sanitation

· Antibiotics usually unsuccessful

3.
Enterotoxemia
· Clostridium spiroforme toxin

· PM lesions: fecal staining of hindquarters, dehydration, and petechial and ecchymotic hemorrhages in the subserosa of the cecum.

· May be part of the ill-defined mucoid enteropathy complex

4.
Treponematosis
· Treponema cuniculi, spirochete

· characteristics

· dry, crusty exudate overlying ulcers in the skin and mucous membranes

· vulva and prepuce are the sites most commonly affected; lesions may occur near the anus, nose, eyelids, and lips

· Transmitted venereally or by contact of the young w/ infected dam.

· Acanthosis of epidermis w/ erosions or shallow ulcers covered by necrotic cellular debris.

· Dx

· Dark field examination of material scraped from the lesions

· Rapid plasma reagen test

· Penicillin effective in treating infection

5.
Other Bacterial Diseases
· Staphylococcus aureus - fatal septicemia or suppurative inflammation

· Escherichia coli - fatal diarrhea

· Proteus, Pseudomonas, Streptococcus
· Salmonella diagnosed in SPF rabbits stressed by surgery and irradiation.

· Proliferative enteropathy.  LAS 46(6): 623-627

B.
Viral

1.
Myxomatosis
· Endemic in wild European rabbit population in Europe, parts of South America, and Australia

· Also affects Lepus and Sylvilagus
· Causes death in up to 99% of infected animals

· CS - SQ swelling around body orifices and in the area of the face

· Presumptive Dx on the basis of typical gross and micro lesions.

· Def Dx requires virus iso.

· Transmitted by arthropods - mosquitoes and fleas

2.
Rabbit Pox
· Only six outbreaks since 1932

· Caused by pox virus which is antigenically related to the vaccinia virus

· Transmitted by nasal secretions that may be inhaled or ingested

· Clinical signs

· fever

· profuse nasal discharge

· enlargement of inguinal and popliteal lymph nodes

· cutaneous rash w/ subsequent formation of nodules that are covered by crusty exudate

· edema of the face, oral cavity, and scrotum or vulva

· blepharitis, keratitis, and purulent conjunctivitis

· Histo:

· Skin lesions usu. consist of necrosis surrounded by mononuclear cell infiltration.

· ICIBs seldom seen.

· May be extensive necrosis of lymphoid tissue thru-out body, and focal areas of necrosis may be present in liver and other organs.

3.
Rabbit Papilloma
· Etiologic agent - DNA virus, Papillomavirus
· Wartlike growths on the skin of cottontail rabbits from the Midwest US.

· Transmitted by arthropods such as mosquitoes and ticks.

4.
Oral Papillomatosis
· Etiologic agent - DNA virus, Papillomavirus

· Immunologically distinct from rabbit papilloma virus

· Usually an incidental finding

· Lesions spontaneous regress, Rx usu. not necessary.

5.
Other Viral Diseases

· Known to produce clin dz.

· rabbit fibroma

· hare fibromatosis

· rabies

· Do not

· Herpesvirus cuniculi
· Herpesvirus sylvilagus
· Rabbit kidney vacuolating (RKV) virus

· Rabbit syncytial virus

· Snowshoe hare virus

· Rotavirus – mild to severe diarrhea, in suckling rabbits

· Adenovirus isolated from rabbits w/ diarrhea

· Coronavirus – rabbit cardiomyopathy, pleural effusion dz, and fatal enteritis of 3-8 wk olds

C.
Mycotic
1.
Superficial Mycoses (Ringworm, Favus)
· Rare under laboratory conditions

· Most common dermatophyte isolated: Trichophyton mentagrophytes
· Other dermatophytes

· Microsporum gypseum
· M. canis
· M. audouini
· Trichophyton schoenleini
· Infection occurs thru contact w/ infective forms of the fungus, e.g. macroconidia or arthrospores in the environment or by direct contact w/ infected individuals

· Clinical signs

· Pruritic lesions on head w/ spread to paws and other areas of the body.  Irregular coin-shaped skin lesions.

· Spread by radial extension w/ central healing.

· Affected skin has patchy alopecia and crusty or scurfy appearance

· Diagnosis

· Skin scrapings in 10% KOH

· Wood's light illumination for fluorescent forms

· Culture

· Diff Dx:  Pasteurella-related conjunctivitis w/ exudate scalding of maxillary skin, sarcoptic and notoedric mange, moist dermatosis (“slobbers”), fur pulling, molting, and heritable hairlessness.

· Zoonotic

· Rx:  griseofulvin

2.
Deep Mycoses
· Extremely rare in rabbits

· Aspergillosis, historical.

D.
Protozoan
1.
Coccidiosis
a.
Hepatic coccidiosis

· caused by Eimeria stiedae
· Parasitizes the bile duct epithelium

· Life cycle initiated by sporulation of oocysts shed in the feces.  Natural trans. occurs by ingestion of sporulated oocysts that undergo excystation in the duodenum.  Liberated sporozoites penetrate the intestinal mucosa and reach the epi cells of the bile ducts and then invade to undergo schizogony.  Merozoites are produced that invade contiguous epi cells and undergo gametogeny to produce micro- and macrogametes and, finally oocysts.  The oocysts rupture from the epi cells and enter the bile duct lumens to be conveyed out the body w/ the feces.

· Prepatent period is 15-18 days

· Clinical signs in heavy infestations

· anorexia

· weight loss

· diarrhea

· hepatomegaly

· retention icterus

· death

· Gross lesions limited to liver, which may or may not be enlarged and studded w/ irregular yellow-white foci of various sizes.

· Dx

· Fecal flotation and ID of the characteristic oocysts

· Wet mounts of gall bladder contents

· Histology of parasitized liver

· Rx

· Sulfonamides

· Coccidiostatic agents appear to be effective by retarding multiplication until host immunity develops sufficiently to be effective

· Prevention - good sanitation practices

b.
Intestinal Coccidiosis

· At least 10 Eimeria species recognized

· Four commonly encountered

· E. irresidua, E. magna, E. media, and E. perforans
· Fecal oral transmission

· Prepatent period - 5-8 days

· Clinical signs

· Reduced weight gains

· Varying degrees of diarrhea

· Intestinal and hepatic coccidiosis often occurs simultaneously or superimposed upon underlying mucoid enteropathy

· Dx: fecal flotation

· Rx: Sulfonamides

2.
Encephalitozoonosis
· Encephalitozoon cuniculi
· Chronic, usually latent infection, but neurological signs have been described

· Frequent cause of research complications

· May be initiated by ingestion of spores originating from the urine of infected animals.

· Transmission - evidence of vertical transmission;

· Dominant mode of transmission is horizontally by the oral route from contamination of the young w/ spore-bearing urine from infected dams.

· Intracellular or extracellular parasites

· Spores stain well w/ Giemsa, PAS, Goodpasture's carbol fuchsin

· Poorly w/ H&E

· Lesions consistently seen in brain and kidney.

· Kidney, 1-2 mm multiple whitish foci or, more frequently, subcortical indentations.  Micro, granulomatous nephritis or the later stages of chronic inflammation, fibrosis, and tubular dilatation noted.

· Encephalitozoa may be seen w/i granulomatous foci or freely in tubular lumens using stains.

· Brain seen micro as granulomatous encephalitis or encephalomyelitis.

· Dx:

· India ink immunoreaction

· Indirect Florescent Antibody

· No recommended treatment

E.
Helminths

· Passalurus ambiguus is a typical oxyurid worm w/ bulbar enlargement of posterior portion of the esophagus.

· Ova flattened on one side.

· Direct life cycle w/ eggs deposited in the morula stage.

· Adults found in cecum and LI

· Rabbits are usually asymptomatic

· Rx:  piperazine adipate

· Dermatoxys veligera
· Another oxyurid worm

· Ova slightly larger but similar to Passalurus
See table XII on page 227 for more complete listing

F.
Arthropods
Two classes
Arachnida

· Psoroptes cuniculi
· Causes dz described as ear mange, otoacariasis, ear canker, and psoroptic scabies

· Obligate, nonburrowing mite usu inhabits inside of ears at bottom of the concha

· Lesion extends higher up on inside of ear and appears as a dry whitish-gray to tan crusty exudate that consists of desquamated epi cells, serum, inflammatory cells, mites, and mite feces.

· Upon removal of debris, the skin is moist, red, and very painful.

· Dx: CS and positive ID of the mite (Fig 8, p 228).

· Rx: commercial preparations containing an acaricide or an acaricide and antibiotic-antiinflammatory agent; in mild cases and as preventive mineral oil may be used.

· Cheyletiella parasitovorax
· Zoonotic

· Lesions principally on the dorsal trunk and interscapular region; affected area may be partially alopecic w/ a fine grayish-white slightly oily scale.

· Rx: silica gel acaricides.

· Haemophysalis leporis-palustris
Hexapoda

· Haemodipsus ventricosus; sucking louse

· Various flies esp. of the family Cuteribridae
· Several species of fleas and mosquitoes, principal importance as vectors of dz.

G.
Neoplasia
1. Naturally Occurring Neoplasms (tumors w/out known antecedent triggers)
· Four most common naturally occurring tumor types–(in ranked order)

· Uterine adenocarcinoma – most common
· Lymphosarcoma

· Embryonal nephroma

· Bile duct adenoma of the liver

2.
Neoplasms Induced by Oncogenic Viruses
a.
Rabbit Oral Papilloma (ROPV)

· Only virus of the group having the lab rabbit as the natural host.

· Virus causes wartlike growths (papillomas) on the ventral aspect of the tongue anterior to the frenulum and on the nearby epithelium of the oral cavity and gingiva

· Transmission: in oral secretions containing virus-bearing sloughed cells from the warts.  Ingested by susc rabbits and infection occurs in the abraded epi of the tongue.

· Basophilic INIB found in epithelial cells below the cornified strata.

· Rejection occurs when rabbit becomes sufficiently immune and proceeds by chronic inflammation at the base of the papilloma, causing sloughing of the tumor, ulcer formation, and, finally reepithelization.

b.
Shope Papilloma and Papilloma-Derived Carcinomas

· Affects cottontails (Sylvilagus floridanus, S. bachmani), and occasionally Oryctolagus
Cottontails

· Cutaneous pigmented warts that have predilection for the skin of the inner thighs, abdominal ventrum, neck, and shoulders

· 25% of papillomas undergo transformation to squamous cell carcinoma.

· Shope Papilloma Virus (SPV) usually recoverable from papillomas until they undergo regression or malignant transformation.

Oryctolagus
· Has predilection for ears and eyelids

· Papillomas and carcinomas contain SPV in a masked or latent form that is noninfectious.

· Some transplantable tumors lose masking of SPV

c.
Shope Fibroma

· American Sylvilagus - causes fibromalike proliferative lesions of the skin.

· Inoculation of the fibroma of the South American S. braziliensis into Oryctolagus causes classic myxomatosis.

· Inoculation of virus from S. floridanus into Oryctolagus causes a fibroma instead of myxomatosis.

· Hematophagous arthropods serve as vectors

· Newborn rabbits are more susceptible

· Resistance can be enhanced by concurrent infection w/ other viruses

d.
Hinze Herpesvirus Lymphoma

· Caused by Herpesvirus sylvilagus
· Isolated from S. floridanus (cottontails)

· Cottontail rabbits develop persistent viremia, lymphocytosis, leukemia, lymphadenopathy, splenomegaly, and renal enlargement (lymphosarcoma).

· Oryctolagus refractory to inoculation

H.
Heritable
1.
Hydrocephalus
· The anatomic condition may reflect an underlying defect in Vit A metabolism.

· Can be readily produced by inducing hypovitaminosis A in the pregnant doe.

2.
Buphthalmia (Congenital or Infantile Glaucoma)
· Common in NZW stocks.

· Buphthalmic eye is both enlarged as well as turgid due to increased intraocular pressure.

· Differs as a model as a result of the less mature scleral coat (in rabbits) at the time of increasing pressures, which permits enlargement of the globe.

· Most of the ophthalmic lesion are related to abnormalities of production and impedance to circulation of aqueous humor from the anterior chamber.

· Autosomal recessive w/ incomplete penetrance, semilethal bu/bu.

· Onset ranges from about 2 weeks to 4 months of age.

· Increased IOP as early as 3 months of age.  LAS 45(4): 443-444

· Clinical signs

· Increase in anterior chamber size w/ gradual cloudiness (opacity) and bluish tint in the cornea.

· Progression of opacity to milky white color w/ prominence of the globe and conjunctiva w/ scarring and vascularization of the cornea.

· Structural changes include widening of the angle, thickening of Descemet’s membrane, increased corneal diameter, vascularization and opacification of the cornea, atrophy of the ciliary process, and excavation of the optic disc.

3.
Mandibular Prognathism (Malocclusion, Walrus Teeth, Buck Teeth) p 234
· Normal attrition wears the posterior aspect faster, thus maintaining a sharp biting edge.

· Hereditary mandibular prognathism (mp/mp) name for common heritable form.

· Usually noticed at 8-10 weeks of age or older.

· Impaired closure of the mouth and inability to apprehend and masticate food usu. leads to malocclusion of the cheek teeth and progressive starvation.

· Affected animal's incisors should be trimmed every two to three weeks

4.
Splay Leg
· Common condition observed in nursling rabbits during the first few wks of life.

· Affected rabbits unable to adduct affected limbs.

· May be uni or bilateral and may affect anterior or posterior or all four limbs.

· Inanition due to inability to reach food and water is a common terminating event.

I.
Management Related
1.
Mastitis
· Occurs most commonly in lactating does, but may be seen in does in pseudocyesis.

· Predisposing factors

· Heavy milk production

· Injury to the mammary gland

· Inoculation of the teats by nursing pups

· Poor sanitation

· CS:  fever (104(–105(F), inappetence but increased thirst, & become depressed.

· Foster nursing of pups is not recommended because of risk of spread.

· Rx: penicillin

2.
Ulcerative Pododermatitis (Sore Hocks)
· Pressure necrosis involving the plantar surface of the metatarsal area 

· Sore hocks is a misnomer, most commonly the plantar surface of the metatarsal area, less commonly the volar metacarpal.

· Predisposing factors

· Constitutional susceptibility 

· Stamping of the hindfeet

· Metal or wire dimensions and crimp of suspended cage floors 

· Mostly seen in mature heavy rabbits, particularly males

· Lesions consist of roundish, initially ulcerated, but later elevated hyperkeratotic or w/ scabbed surfaces.

· Staphylococci usually isolated from lesions as secondary infection.

· Rx: impervious resting board, solid-bottom caging, antiseptic or antibiotic ointments.

3.
Traumatic Vertebral Fracture (Broken Back)
· L7 vertebral body and its articular processes most common site of fracture.

· Vertebral fracture more common than dislocation.

· Euthanasia if cord is severed.

· If only edema of the cord, may recover sufficiently in 1-2 weeks.

· Euthanasia not recommended where control over the anal sphincter and urinary bladder remains unimpaired and where partial–complete motor recovery of skeletal muscle occurs w/i a 2 wk period.

4.
Moist Dermatitis (Slobbers)
· slobbers, ptyalism, and wet dewlap.

· Dermatosis of the skin of the chin, intermandibular space, and cervical ventrum resulting from secondary microbial invasion of chronically wet skin.

· Predisposing factors

1. Drooling (ptyalism) from chronic dental conditions.

2. Continual wetting of the skin during drinking from water bowls or crocks.

3. Poor husbandry conditions e.g. cold, damp contact bedding

· Treatment

· Clip and cleanse the area

· Topical broad spectrum antibiotics for 8–10 days.

5.
Hair Balls (Trichobezoars)
· Ingestion of hair by normal grooming maneuvers, fur chewing of cage mates, pulling fur as a maternal gesture.

· Generally do not form obstructions, often incidental finding on necropsy.

· Lack of roughage and boredom have been suggested as reasons for hair ingestion.

· Prevention: brushing

· Rx: change diet or supplement w/ autoclaved hay, mineral oil, surgical intervention.

6.
Mucoid Enteropathy (Rabbit Diarrhea Complex)
· Describes a clinical complex characterized by a spectrum of enteric conditions varying from constipation w/ mucous hypersecretions to profuse watery diarrhea.

· Synonyms: bloat, enteritis, mucoid enteritis, mucoid diarrhea, scours, and hypoamylasemia.

· Number of distinct infectious enteric diseases thought to act as mediators of or be superimposed upon ME.

· Enteric dzs known to occur separately, or in combination w/ ME to form a complex, include Tyzzer’s dz, salmonellosis, intestinal coccidiosis, clostridial enterotoxemia, and colibacillosis.

· Unknown etiology, but major pathological features enable its classification as an enterotoxin-induced secretory diarrhea of multifactorial causation.

· Three approaches to the etiology

1. Age-related shift from neonatal to adolescent digestive physiology.

2. Relationship of diet to ME.

3. Respective roles of the microbial forms associated w/ ME.

· Two main microbial forms have been assoc. w/ ME

E. coli and Clostridium species (C. perfringens, C. difficile, & perhaps C. sordelli)

· Reports of lincomycin/clindamycin-induced enteric disease

· Ranks as one of the most impt causes of mortality in both rabbit production and research facilities.

· Mortality - 10 to 20%

· Majority of cases occur in rabbits 7-10 wks of age

· Clinical signs

· Anorexia

· Polydipsia

· Subnormal body temperature

· Depression

· Crouched posture

· Rough hair coat

· Grinding of the teeth

· Weight loss from diarrhea is rapid and the rabbit may appear thin, although the abdomen is usu. bloated due to gas and a fluid-filled GI tract.

· Perineum stained w/ mucous or light yellow to greenish or brown liquid feces.

· The cecum may be obstipated, and hard dry feces excreted simultaneously w/ copious quantities of gelatinous mucous may be found in the pan 

· Clinical Dx established on basis of signs of dehydration, diarrhea, bloating of the abdomen, succussion splash, and assoc. clinical finding of gas and fluid-filled SI, cecal impaction, gelatinous colonic contents, and petechiation of the serosa of the cecum.

· Dx confirmed by the finding of goblet cell hyperplasia.

· Rx: supportive treatment; other types of treatment such as antibiotics etc. has proved inconsistent and disappointing.

· Cecal ligation as a model of ME.  Include vessels, produces reproducible syndrome of mucus hypersecretion.  Cecal necrosis produced, not part of natural syndrome.
LAS 46(2): 174-178

· Mucus secretagogue w/i cecal contents.  LAS 46(2): 179-186

� WHHL, KHC, St Thomas Hospital


� “We Never Liked Testing Sensitive Corneas”


� Alternative - Limulus Amebocyte Lysate Assay


� see CT 36(6):44-46


� Also cat, ferret, mink and some other mustelids, M. pennsylvanicus


� ULEB
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