Chapter 10

10.  Ungulates as Laboratory Animals


Ungulates as Laboratory Animals

I.
INTRODUCTION

· Ungulate used to designate all the large mammals with hooves.

· General adaptations include development of an upright digital gait w/ most of the weight borne on the central one or two digits, reduction of the medial and lateral digits, elongation of the distal portions of the extremities for running, and, in some cases, modification of the digestive tract for a herbivorous diet.

II.
TAXONOMY

· Order:  Perrissodactyla (odd-toed ungulates).  Includes Equidae.

· Order:  Artiodactyla (even-toed ungulates)

Family:
Bovidae (the common ruminants: cattle, sheep, goats, antelopes)

Species:
Capra hircus (domestic goats)

Ovis aries (domestic sheep)

Bos taurus (domestic cattle)

Bos indicus (Zebu cattle)

Family:
Suidae (swine)

Species:
Sus scrofa (European wild boar and domestic swine)

· Bovidae represent a specialized group of mammals.  The presence of horns, a highly compartmentalized stomach, obligate herbivores and as adults derive all their glucose from gluconeogenesis.

· Suidae are less specialized.  Anatomic and functional similarities between pigs and humans derive from the fact that both retain elements of the “basic” mammalian pattern.  Includes brachydont dentition, a simple digestive tract, and an omnivorous diet.

III.
GENERAL COMMENTS AND EXAMPLES OF USE IN RESEARCH

A.
Cattle

· Comparable human conditions incl. congenital protoporphyria and GM1 gangliosidosis.

· Calves used in cardiovascular surgery because size of body and heart approximates humans.

B.
Sheep

Large gravid uterus, long gestation period, and localization of the placenta into discreet caruncles; to study the development of the fetus.

C.
Goats

Widely used for antisera production.

D.
Swine

· Close morphologic correlation in the eyes, teeth, kidneys, digestive tract, and skin of swine and humans.

· Cardiovascular research for surgical manipulation and the study of atherosclerosis.

· Newborn swine are pediatric models and choice for comparative study of human infant nutrition.

· Develop gastric ulcers.  Used as a model for human obesity.

· Cutaneous melanoma

· Malignant hyperthermia

· Von Willebrand’s disease (coagulation factor VIII deficiency)

IV. AVAILABILITY, SOURCES, AND ACQUISITION

A.
Swine

· Use of swine limited by their loud and annoying vocalizing, relative difficulty in handling, size of adults, and suitability of secure housing.

· Can be tested for halothane sensitivity.

B.
Sheep

· Broadly grouped into the white-faced/wool types, the black-faced/ meat types, or range lambs (white-faced ewes X black-faced rams).  White-faced breeds preferred because of prominent peripheral blood vessels.

· Avoid pregnant or possibly pregnant ewes.  Q fever, zoonotic, disseminated via ovine milk and placental fluids.

· In late gestation are susceptible to potentially fatal metabolic disorders.

C.
Goats

Wethers and intact males are at risk in developing urethral calculi.

D.
Cattle

V.
EVALUATION OF INCOMING ANIMALS

· Establish an effective health screening protocol for an animal when it arrives and periodically thereafter.
· Should be permanently identified at the time of the initial physical exam.
· Animals accepted after the initial screening should be isolated for 2 to 4 weeks.
A.
Sheep

· Nasal exudates often caused by Oestrus ovis larval infestation of nasal cavity and sinuses.

· Standard biologics include those for tetanus and enterotoxemia.  Consider vaccinating for contagious ecthyma (orf, soremouth), zoonotic.

· Should be palpated for superficial abscesses caused by Corynebacterium pseudotuberculosis.

· Hooves should be examined and trimmed.  Foot rot (Fusobacterium necrophorum and environmental contaminant, Dichelobacter nodosus).  If copper sulfate solution is used, monitor for toxicity.

B.
Goats

Less likely to harbor chronic pneumonia, are somewhat more hardy, and much cleaner than sheep.

C.
Swine

· Nasal discharge or deviation of the snout (atrophic rhinitis) is grounds for rejection.

· Young pigs may be anemic due to dietary iron deficiency, routinely administer iron dextran IM to newly arrived swine.

D.
Cattle

· Pneumonia and diarrhea are the most common disease entities in young calves.

· Make certain the animal obtained an adequate supply of colostrum.

· Navel should be disinfected w/ iodine immediately after birth to avoid other common neonatal conditions, such as navel ill and joint ill.

VI.
ROUTINE HEALTH MAINTENANCE

· Quarterly health maintenance should include recording each animal’s condition and body wt., fecal floatation assay and worming, and appropriate vaccinations if needed.

· Examine hooves and feet at least quarterly.

VII.
SYNCHRONIZATION OF OVULATION

· Two strategies can be employed.

1. Suppress ovarian activity with progestins, which will sustain corpora lutea and arrest follicle maturation.  After the inhibitory agent is withdrawn at the prescribed time, this allows internally coordinated follicular development and ovulation to occur.  Best applied to sheep.

2. Induction of premature regression of the corpus luteum, using either exogenous or endogenous prostaglandin F2(.  This promotes the ovary to the proestrous state, w/ ovulation following at a known interval.  Useful for cattle.

· Gonadotropins have been used for estrus induction in swine.

VIII. FACILITIES

A.
General Considerations

· Livestock facilities must be designed w/ the following parameters in mind:

· ease of containment, handling, and transport of animals;

· minimization of routes of escape of animals and injury to animals and personnel;

· ease of maintenance and repairs;

· allowance for efficient ventilation and avoidance of temperature extremes;

· and allowance for effective sanitation and waste removal.

· Most ungulates more efficiently housed in well-drained outdoor pens, pastures, and barns.

· In winter, must provide a dry, draft-free area where animals can keep warm.

· In hot, arid climates, protection from direct sunlight is very important.

· Free access to clean, fresh, cool water is a necessity at all times.

· Lack of water can be fatal after 24-48 hr or less in some climates.

· Salt poisoning is a particularly rapid and fatal syndrome seen in newly arrived swine that are not able to gain access to water quickly enough.

B.
Indoor Facilities

· Indoor housing must provide safety to animals and personnel, be dry, draft-free but adequately ventilated, easily cleaned, and have low maintenance costs.

· Many of the concepts of a controlled rodent room must also be established for the indoor housing of livestock.

· Foot baths should not be relied upon alone to prevent foot traffic contamination.  Better system is to use a separate pair of rubber boots or disposable plastic foot covers for each room.

· Autoclaves must be able to draw a complete vacuum to provide the deep steam penetration necessary for baled hay, straw wood shavings, garbage cans, bagged whole or quartered animals.

IX.
APPENDIX

A.
Normative Data

B.
Recommended Minimum Space Allowances

C.
Infectious Diseases of Ungulates

D.
Drug Dosages
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