Chapter 12

12.  Biology and Diseases of Ferrets


Biology and Diseases of Ferrets

I.
INTRODUCTION

A.
General Comments and Taxonomy

· Domesticated as early as the fourth century.

· Raised in captivity for centuries.

· European ferret (Mustela putorius furo) should not be confused with the native North American black footed ferret (Mustela nigripes).

B.
Uses

· Employed for a variety of research, involving bacteriology, virology, reproduction, teratology, pharmacology, physiology, endocrinology, gastroenterology, embryology, and neurology.

· Ideal model for cardiac research.

· Widely used for tox studies because they represent carnivorous species.

· Has been used for distemper and influenza research.

· Farmed for its pelt.
C.
Varieties

· Two varieties, based on coloration:

· Fitch ferrets are buff with black masks, feet, and tails.

· Albino ferrets are white with pink eyes.  Albino phenotype and color mutants are recessive to fitch.

· Female - “jills”, male - “hobs”, baby - “kits”.
D.
Restraint

· Restrain by holding above the shoulders, with one hand squeezing the forelimbs together with the thumb under the ferrets chin.

· Drug dosages in table 1.

E.
Housing

· Cages used for dogs, cats and rabbits can be used.

· Other than at breeding time, male ferrets can be penned together.

· Female ferrets are often penned together unless they have kits.

II.
BIOLOGY

A.
Normal Life Cycle

· 42 day gestation period.

· Litter size averages 8 (range 2-17).

· Born deaf and blind; eyes and ears open 3-5 weeks.

· Weaned at 6-7 weeks.  Reach adult weight at 4 months.

· Males twice the size of females.

· Live 5-6 years in lab colonies, pets 9 or 10 yrs.
B.
Physiologic and Laboratory Data See tables II and III
· Blood samples may be collected by toenail clipping (<0.5 ml), venipuncture of the caudal tail vein, jugular venipuncture, or orbital bleeding.  Cardiac puncture possible by both transthoracic and transdiaphragmatic approaches.

· Hematologic values are generally similar to those of cat.

· Ferret’s higher hematocrit, more numerous erythrocytes, and higher percentage of reticulocytes are exceptions.

· Females in estrus tend to have lower platelet and leukocyte counts.

· Mild to moderate proteinuria.

· Naturally dark urine of the male may give false positive colorimetric values for ketonuria.

C.
Biology of Reproduction

· Sexually mature in the spring following their birth.

· Seasonally polyestrous

· Breeding season is March to August.

· May remain in heat up to 6 months if not bred.

· Season is light dependent.

· Beginning of estrus recognized by enlargement of the vulva (Fig 1, p 388).

· Coitus induces ovulation
 w/i 30 to 35 hrs, and if fertilization fails to occur, a pseudopregnancy of 42 days will occur.

· Implantation occurs in 12-13 days postfert.

· Average gestation length 42 days.

· Kits born w/ eyes closed and hairless.

· Males readiness is determined by descent of the testes into the scrotum.

D.
Sexing

· Males have an os penis.  Preputial opening is on the ventral abdomen.

· Female’s vulva is very close to the anus and swells during estrus.

E.
Unique Anatomical Characteristics

· No cecum, appendix, seminal vesicles.

· Vertebral formula: C7 T14 L6 S3 Cd14-18.  14 pairs of ribs.

· Dental formula 2(I 3/3 C 1/1 P 4/3 M1/2)

· No well developed sweat glands, prone to heat exhaustion above 32(C (90(F).
· Pair of musk-producing glands lateral to the anus that emit a characteristic odor.
F.
Behavior

· Genial personalities.

· Female with a litter can be ferocious.

· Inquisitive and playful.

· Can be litter trained.
G.
Nutrition

· Standard wet feed mink diet.

· Cat food supplemented with 5% fresh liver.

· Eat to caloric requirements.

· Cannot digest fiber.

III.
ROUTINE VETERINARY MEDICAL CARE

A.
Vaccinations

· Canine distemper (modified live chick embryo cell culture origin).

· Inactivated vaccine provides only short-term immunity that is slow to develop and may not induce protection.

· Distemper vaccine prepared from ferret cell cultures should not be used because the vaccine virus may retain its virulence for the ferret.

· Assumed to be highly susc to rabies and capable of transmitting the virus.

· Not susc to feline panleukopenia, mink virus enteritis, K-9 hepatitis, feline rhinotracheitis, or feline calicivirus, do not require vaccination against these dzs.

B.
Surgical Procedures

· Nonbreeder females should be spayed at 6-8 months

· Estrous females have high endogenous estrogen levels that cause a 30-50% prevalence of fatal bone marrow depression.

· Use of 100 IU of HCG 10 or more days after onset of estrus causes ovulation.

· Use of megestrol acetate to delay or prevent estrus greatly increases the risk of pyometra and should not be used.

· Castrate males at 6-8 months to reduce aggressiveness and musky odor.

· Anal glands can be removed at the time of neutering or spaying.

IV.
INFECTIOUS DISEASES

A.
Bacterial Diseases

1.
Botulism
· Etiology: Clostridium botulinum gram + bacillus that produces a potent toxin.  Moderately susc to Toxin types A & B, highly susc to type C.

· CS: Dysphagia, ataxia, and paresis w/i 12 to 96 hrs after eating contaminated food.  Death follows due to paralysis of resp muscles.

· Trans: Ingestion of preformed toxin in contaminated food.

· Necropsy: No gross lesions.

· Pathogenesis: After toxin is ingested, absorbed into circulatory and lymphatic system and distributed throughout body.  Toxin acts on nervous system by blocking the release of acetylcholine producing a flaccid paralysis.

· DDx: none

· Prevention and Control: Annual vaccination with type C toxoids.

· Tx: none.  Antitoxin not available.

2.
Proliferative Colitis

· Etiology: Campylobacter fetus subspecies jejuni.

· CS:  Green mucohemorrhagic feces, anorexia, dehydration, and partial rectal prolapse.

· Trans and Pathogenesis: Believed to be similar to intestinal proliferative dzs of swine and hamsters.  Probably fecal-oral.

· Necropsy: Thickened descending colon w/ areas of reddening.  Muscular hypertrophy and mucosal proliferation.  Warthin-Starry stain demonstrates groups of comma shaped organisms in apical portion of mucosal epithelial cells.

· DDx: Other enteric conditions, other diseases that cause diarrhea.

· Tx, Control, and Prevention: none.

3.
Tuberculosis
· Etiology: Avian, bovine, and human strains cause tuberculosis in ferrets.

· CS: May not appear until late stages.  Emaciated, paralysis of pelvic adductor muscles.

· Transmission: inhalation, ingestion, wound infection.

· Necropsy: adductor muscles appear yellow and soft.  GI tract has coagulative necrosis, hepatosplenomegaly, and mesentery lymphadenopathy.

· DDx: Not common.  Other dzs that cause posterior paralysis include hemivertebrae, vertebral fractures, intervertebral disk disease, hematomyelia, or myelitis.

· Prevention, Control, and Treatment: Kill affected ferrets.

4.
Abscesses
· Etiology: Staph spp, Strep spp, Pasteurella spp, Corynebacterium spp, Actinomyces israeli, and E. coli cause abscesses and localized infection of the uterus (estrous jills), vulva, skin, and oral injuries by ingested bones.

· CS: Fluctuant swelling, local draining tract, fever, neutrophilia, vaginal discharge, or decreased feed intake.

· Transmission and Pathogenesis: penetrating wound leads to localized infxn.

· DDx: neoplasia.

· Prevention and Control: minimize exposure to sharp objects, and bite wounds.

· Treatment: drainage of the area.  Pyometra should be treated w/ Abiotics.

5.
Mastitis
· Occurs frequently in nursing jills

· Strep, Staph, and E. coli most frequent causes.

· Enlarged, firm slightly reddened mammary glands.

· Treat with gentamicin.  For gangrenous mastitis, surgical resection of the glands and ampicillin with gentamicin are effective.

6.
Salmonellosis

· Not highly susceptible.  S. typhimurium has been isolated.

B.
Viral diseases
1.
Distemper

· Etiology: Canine distemper virus.

· CS: anorexia, mucopurulent ocular and nasal discharge (Fig 4, p 392).  Rash under chin and around anus, and in inguinal area.  Foot pads swell and become hyperkeratotic.

· Trans and Pathogenesis: Rapidly spreads.  Aerosol.  100% fatality rate.  Pantropic virus infxn

· Necropsy: bilateral nasal and ocular discharge.  INIB or ICIBs in variety of cells.  Examine epithelium of trachea and urinary bladder for IBs.

· DDx: none

· Prevention, Control, and Treatment: Vaccinate.  No treatment.

2.
Influenza

· Etiology: Susc to several strains of human influenza virus (Orthomyxovirus).

· CS: w/i 48h listless, febrile, anorectic, serous nasal discharge, paroxysmal sneezing.

· Trans: from humans to ferrets by droplet infection.

· Necropsy: mild pneumonia.

· DDx: Similar to distemper initially.  Recovery w/i 4-5 days.

· Prevention, Control, and Treatment: Congestion relieved w/ antihistamines.  Tx usu. not necessary.

3.
Aleutian Disease

· Etiology: Parvovirus.

· Trans and Pathogenesis: Horizontal (fecal-oral and aerosol), and vertical.

· CS: cachexia to melena.  May die acutely.  Hypergammaglobulinemia.
· Necropsy: Lymphocytic and plasmacytic infiltration of liver, spleen, lungs, and kidneys and follicular hyperplasia of lymph nodes.

· DDx: nonspecific enteritis, campylobacteriosis, and gastric ulcers.  For def dx, CIE of serum for ADV Ab.

· Treatment, Prevention, and Control: none.

4.
Rabies
· Etiology: rhabdovirus

· DDx: other CNS diseases

· Prevention and Control: Vaccinate.  Kill affected animals and submit brain.

5.
Rotavirus

· Mortality in young kits with diarrhea 2-5 weeks of age.

6.
Other Viral Diseases
· FeLV does not appear to produce clinical dz in ferrets.

· Not susceptible to feline panleukopenia or mink virus enteritis.

C.
Parasitic and Fungal Diseases

1.
Protozoa
· Toxoplasmosis and coccidiosis have been reported.

2.
Nematodes

· Toxascaris leonina causes dull hair coat, pot belly, and wasting.

· Dirofilaria immitis. Because of small heart, 6-10 adult worms are sufficient to produce respiratory distress, ascites, and death.

3.
Trematodes and Cestodes

· None

4.
Mites and Fleas
· Sarcoptes scabiei may take two forms

1) Where skin lesions predominate, focal to generalized alopecia and intense pruritus assoc.

2) The sarcoptic lesions confined to the toes and feet where the feet are swollen, scabby, and if not treated, clawless.

· Tx: trim the claws and remove the scabs.  Mites may be eliminated by application of sulfur ointment or lime and sulfur dips and washes.

· Fleas (Ctenocephalides spp) and ear mites (Otodectes cyonotis).

5.
Fungal diseases

· Ringworm (Microsporum canis)

V.
NUTRITIONAL AND METABOLIC DISEASES

A.
Vitamins

· Subject to some of the Vit def seen in mink, including thiamin (Chastek’s paralysis), biotin (achromotrichia), vitamin E (anemia), and vitamin D coupled with a calcium-phosphorus imbalance (rickets).

B.
Minerals

· Zinc in the form of zinc oxide in excess of 500 ppm is toxic to ferrets.  Greater than 3000 ppm is fatal in 2 weeks.

C.
Eclamptogenic Toxemia and Nursing Sickness

· Anorexia, muscular incoordination, weakness, weight loss, and death.  Ensure dietary needs are met during lactation.
D.
Bone Marrow Depression

· Etiology: High endogenous estrogen levels during estrus.

· CS: Signs of bone marrow depression.

· Pancytopenic, predisposed to bleeding disorders and 2( bacterial infxns.

· Pale MM, bilaterally symmetrical alopecia, melena, pyometra, SQ petechiae, anorexia, pneumonia, and depression.

· Anemic, thrombocytopenic, and leukopenic (aplastic anemia)

· Necropsy: thin watery blood, pale fatty bone marrow, SQ petechiae, hemorrhages thru-out GI tract, hydrometra or pyometra.

· Histo:  Hypocellular bone marrow and decreased splenic extra medullary hematopoiesis.

· Pathogenesis: Prolonged high levels of endogenous estrogens depress the bone marrow, resulting in pancytopenia.

· DDx: hyperadrenocorticism

· Prevention and Control: Spay non breeders. HCG treatment or breeding.

· Treatment.  Not successful.
E.
Urolithiasis

· Seen frequently in ferrets.
· Renal and cystic calculi.
· Reduce dietary ash and provide adequate water.
F.
Posterior Paralysis

· Vertebral problems or myelitis are the causes.  Treatment is rarely successful.
G.
Gastric Ulcers

· Helicobacter mustelae.  Found on antrum and lesser curvature of stomach.
H.
Congenital and Heritable Problems

· Anencephaly, neuroschisis, cryptorchidism, anury, amelia, corneal dermoids, and cataracts may be seen.
I.
Endocrinopathies

· Similar to dogs and cats.

· Bilateral alopecia of tail and ventral abdomen is common in estrous females, and males during the breeding season.  Cause is unknown.
VI.
NEOPLASTIC DISEASES

· Few reports

· Lymphosarcoma, ovarian leiomyomas, adrenal adenomas, cutaneous squamous cell carcinomas, mast cell tumors, and adenocarcinomas have been observed.

� Meadow vole, Rabbit, Cat, Mink, Ground squirrel, others
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