Porcine Models

#19  Viral Glomerulonephritis (swine)
Renal disease associated w/ Viral Infection

Animal:  Hog Cholera = Swine Fever

Viral induction of glomerulonephritis, lymphocytic interstitial nephritis, and renal articular degeneration.  Other models of spontaneous glomerulonephritis include lymphocytic choriomeningitis of mice, Aleutian disease of Mink, and lactic dehydrogenase virus infection of mice.

#46   Rheumatoid Arthritis
Human Dz:  Rheumatoid Arthritis

Animal Model:  Arthritis due to Mycoplasma in Rats and Swine
Mycoplasma are host specific w/ characteristic cultural and biochemical means.

Post infection arthritis used to study inflammation mechanisms.

#56  Malignant Lymphoma
Human Dz:  Malignant Lymphoma

Animal Model:  Lymphosarcoma in Cattle, Sheep, Horses and Pigs (Malignant Lymphomas, Leukosis, Leukemia)

Seen in cattle as four distinct clinicopathologic forms:

1.  Adult - lymph node involvement

2.  Adolescent thymic - 6 to 30 months - w/ primary thymic neoplasia

3.  Calf - generalized proliferation of lymphoreticular tissue

4.  Skin lymphosarcoma = rare.

Type C virus is implicated.

#96  Chronic Bronchitis  (pigs)
Human Dz:  Chronic Bronchitis

Animal Model:  Enzootic Pneumonia of Swine, Bronchial Gland Hypertrophy Induced by Isoprenaline

Hypersecretion of mucus from the bronchial submucosa and to a lesser degree goblet cells of the bronchial epithelium.  Reid index (gland to wall ratio) is a measure of hypertrophy of the bronchial submucosal glands as compared to normal areas of the bronchus.

#104  GM2 Gangliosidosis
Human Dz:  GM2 Gangliosidosis

Animal Model:  Porcine Cerebrospinal Lipodystrophy (GM2 Gangliosidosis)

Genetic disease occurring in purebred Yorkshire swine w/ autosomal recessive mode of inheritance.  Goose-stepping by three months of age.  Ophthalmoscopic view shows many small, white foci scattered throughout the retina.  Increased number of granulocytes in lymphocytes demonstrated by Romanowsky stain.  Cytoplasmic inclusions within neurons throughout brain and spinal cord.  Due to a deficiency of hexosaminidase isoenzyme A.

#110   Von Willebrand’s Disease
Human Dz: Von Willebrand’s Disease

Animal Model: Porcine and canine von Willebrand’s Disease

Inherited bleeding disorder in Poland China swine and dogs (German Shepherds, miniature schnauzers, golden retrievers, Scottish terriers and Doberman pinschers)

Also seen in chinchilla-Flemish giant rabbits.

Reduced coagulation factor VIII - autosomal, incompletely dominant. 

(Affected swine are apparently resistant to spontaneous atherosclerosis.)

#111  Malignant Hyperthermia
Human Dz:  Malignant hyperthermia

Animal Model:  Porcine Malignant Hyperthermia

Abnormal response to anesthetic agents.  Seen primarily in genetically susceptible pig strains (Poland China, Landrace, Pietrain, and Yorkshire.)  Anesthetic trigger agents include halothane, enflurane, isoflurane, chloroform, diethylether, cyclopropane, and even skeletal muscle relaxants (succinylcholine, etc.).

#160   Ochratoxicosis (several species)
Human:  Alimentary Toxic Aleukia, Fetal Brain Necrosis

Animal:  Ochratoxicosis in Dogs, mice, pigs and Rats
In Humans, necrosis in lymphoid and hematopoietic tissue caused by consumption of cereal grains contaminated w/ certain mycotoxins produced by the fungi in the Genus Fusarium.  Acute renal tubular necrosis w/ renal failure and proteinuria.  In animals;  Ochratoxin A is a mycotoxin produced by the fungal genera Aspergillus and Penicillium on cereal grains.  Induces renal tubular necrosis in swine and young Beagles.  Teratogen - mice given doses of 5mg/kg IP on day 7 and 12 produce fetuses w/ grotesque cranial anomalies.  Supplemental = Ochratoxin works by inhibiting protein synthesis through competition w/ phenylalanine.

#179  Osteoporosis
Human Dz:  Pregnancy and Lactational Osteoporosis

Animal Model:  Porcine Lactational Osteoporosis

Excess of resorption over formation w/ little or no soft tissue reaction.  Generalized osteopenia w/ endosteal thinning of both trabeculae and cortices.  Staining to demonstrate deficient C/T ratios is Villanueva's osteochrome.  Produced by feeding Ca less than 0.5% and phosphorus less than 0.4%.

#258  Melanoma
Human Dz:  Melanoma

Animal Model:  Sinclair Swine Melanoma

High incidence (54%) in newborn progeny.  Incidence of 85% by one year of life.  Unique feature of swine melanoma is spontaneous regression of primary and metastatic lesions within the first year of life.  Pigs change from black pigmentation to white.

#347  Vitiligo
Human Dz:   Vitiligo

Animal Model:  Vitiligo in Several Animal Species

Smyth chicken, vit/vit mice, old grey mare (grey horse) (Add Sinclair Miniature Swine to list)

Integumentary disorder characterized by areas of hypopigmentation, both in the skin and ocular tissue, which results from a progressive loss of melanocytes.  This process usually begins between 12 and 25 years of age in humans.  Causes are questionable and have included (1) autoimmune, (2) contact w/ phenolic agents, (3) contact w/ rubber containing monobenzone of hydroquinone or (4) w/ other monohydrozyphenyl and dihydroxyphenol compounds.  Note in most animals there is elevated tyrosinase and production of melanosome w/ significant membrane irregularities.

#355   Scabies (pigs)
Human Dz:  Scabies

Animal:   Scabies (Sarcoptic Mange) in pigs, Sus scrofa
Hyperkeratotic lesions in the skin caused by Sarcoptes scabies.  The suis variant in pigs is similar to that found in man w/ additional insult being aural hematomas from head shaking.

#363  Adult Respiratory Distress Syndrome
Human Dz:  Adult Respiratory Distress Syndrome

Animal Model:  Adult Respiratory Distress Syndrome in Pigs
(ARDS) seen as a complex sequelae of septic (gram-negative) bacteria and traumatic shock.  Result of indirect damage to the lungs from blood-borne elements.  Primary strength of pigs as animal model for ARDS is their physiologic similarity to humans.

#420  Immotile Cilia Syndrome
Human Dz:  Immotile Cilia Syndrome (ICS)

Animal Model:  Porcine Immotile Cilia Syndrome (ICS)

Immotile cilia syndrome (ICS), also known as primary ciliary dyskinesia (PCD) is an autosomal recessive disease characterized by inability of cilia to beat.  Fifty percent of these cases have situs inversus, characteristic of Kartagener’s syndrome.  A variety of dynein defects have been observed in the pig.
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