Sheep Models


#2  Congenital Hyperbilirubinemia, Dubin-Johnson Syndrome
Human Dz: Dubin-Johnson Syndrome (Sprinz-Nelson) Syndrome; Congenital hyperbilirubinemia (conjugated, "direct-reacting" bilirubin) due to an organic anion excretory defect of the liver.

Animal Model:  Dubin-Johnson Syndrome in Corriedale Sheep
Autosomal recessive inheritance manifesting as acute photophobia and phytodermatitis.  Liver presents w/ dark brown color from melanin accumulating in hepatic lysosomes.  Lethal under field conditions due to photosensitization and phylloerythrin retention.  Acute photophobia and phytodermatitis at weaning.

#8  Congenital Hyperbilirubinemia, Gilbert's Syndrome
Human Dz:  Gilbert's Syndrome (constitutional hepatic dysfunction); Congenital hyperbilirubinemia (unconjugated, "indirect-reacting" bilirubin) due to a bilirubin uptake defect of the liver.

Animal Model:  Congenital Photosensitivity and Hyperbilirubinemia in Southdown Sheep
An organic anion uptake defect, Gilbert's Syndrome characterized by a congenital hepatic uptake defect for bilirubin, phylloerythrin, sulfobromophthalein sodium (BSP), indocyanine green, and rose bengal.  Seen in sheep as acute photophobia and photosensitization at weaning.  Mature mutants have severely fibrosed kidneys w/ death often resulting from renal failure.  Especially exacerbated in the Southdown breed.

#15  Hydranencephaly and Porencephaly (sheep)
Human Dz:  Congenital malformation of Viral Etiology

Animal Model:  Blue tongue-vaccine-virus Infection of Fetal Lambs
Cerebral malformations occur in lambs and calves whose dams have been vaccinated w/ a live, attenuated bluetongue virus vaccine or have contracted bluetongue infection during pregnancy.  The virus selectively parasitizes and destroys immature cells in the nervous system.  Similar morphologic anomalies in man are hydranencephaly, porencephaly, and retinal dysplasia.

#51  Muscular Dystrophy
Human Dz:  Muscular Dystrophy

Animal Model:  Congenital Progressive Ovine Muscular Dystrophy

Stiff gait, accentuated by exercise as early as one month due to reduction of degree of flexibility in femoro-tibial and tibio-tarsal joints.  Seen in Merino sheep.  Fat replacement of muscle fibers fairly evident in progressive lesions.

#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.

#94   Glutathione Deficiency (sheep)
Human Dz:  Inherited erythrocyte glutathione deficiency and partial gamma-glutamylcysteine

Animal Model:  Synthetase deficiency in Sheep (Corriedale, Merino, Finnish Landrace).
Sheep appear to be more prone to anemia after eating kale, but present w/ very few clinical signs.  Affected animals diagnosed by assaying GSH levels.  Condition is sensitive to oxidant type drugs.

#153  Bronchio-Alveolar Cell Carcinoma
Human Dz:  Bronchio-Alveolar Cell Carcinoma

Animal Model:  Pulmonary Adenomatosis of Sheep, Pulmonary Carcinoma of Sheep (Jaagziekte)
Spontaneous malignant disease occurring in most breeds of sheep.  Derived from Type B bronchiolar epithelia cells from which type 2 pneumocytes are also formed.  Tumors originate in the periphery of the lung and have a tendency to remain within the lung.  Tumor development similar to bronchioloalveolar embryogenesis.

#159 (S)   Ozone Sensitivity
Increased sensitivity to Ozone due to Low Levels of G-6-PD.

Supplement includes sheep as a viable model.

#191   Anti-Glomerular-Basement-Membrane Glomerulonephritis (sheep)
Sheep injected biweekly w/ either heterologous or homologous GBM w/ CFA develop progressive glomerulonephritis and antibodies to the injected antigenic determinants.  The crucial evidence for the pathogenicity of autoantibodies is the transfer of the identical disease by donor autoantibodies within the same species.  Progressive glomerulonephritis was transferred first by cross-circulation and then by serum from nephritic sheep to well recipients.  The kidney lesions are similar in sheep and man.  The specificity of the autoantibodies in man is more restricted than in animals.  About a third of the cases in man either do not have C3 or have only a granular pattern deposit.  The sheep (also goats, monkeys, rats, rabbits) is a good model for the study of the etiology of autoimmune response, improvements in therapy, the role of ABMn antibodies in lung hemorrhage, the mechanism of C3 independent pathways of glomerular injury, and the presence of li near deposits of anti-GBM antibodies without glomerular disease.

#192   Intrarenal Obstructive Uropathy w/ Proximal Ectasia, Cystic Kidney Disease (Southdown sheep)
Animal:  Gilbert's Syndrome in Southdown Sheep

The renal lesions in sheep w/ Gilbert's consist of radial fibrosis of the renal parenchyma and functional abnormalities including decreased renal plasma flow, decreased glomerular filtration rate, increased sodium excretion and polyuria.  Sheep die by 5 years of age.  Human renal cystic disease may have a variety of forms.  This mode provides a spontaneous hereditary form of renal tubular ectasia emphasizing the possible pathogenetic mechanism of lower nephron obstruction in the formation of renal tubular cysts.

#207  Ceroid-Lipofuscinosis
Human Dz:  Ceroid-Lipofuscinosis

Animal Model:  Ceroid-Lipofuscinosis of Dogs and Sheep
Disease of English Setters and South Hampshires.  Neuronal disease in humans manifesting as juvenile, infantile, late infantile and adult.  Autosomal recessive inheritance in sheep and English setters that leads to blindness.  Higher occurrence in humans in Scandinavia w/ homotypism and homochromism.  Brain atrophy w/ histologically evident autofluorescent lipo-pigment granules.

#245  Bioprosthetic Cardiac Valves
Human Dz:  Degeneration and Calcification of Bioprosthetic Cardiac Valves

Animal Model:  Bioprosthetic Tricuspid Valve Implantation in Sheep
Even w/ anticoagulant therapy, linearized embolic complication rate for mechanical valves may be as high as 5% per patient year.  Most widely used bioprosthetic heart valves are glutaraldehyde-preserved porcine valve.

#252   Squamous Cell Carcinoma (sheep)
Human:  Squamous Cell carcinoma

Animal:  Ovine Squamous Cell Carcinoma

Lesions in sheep remarkably similar to those in man in same tropical or temperate environment.

#253   Mannosidosis (several species)
Swainsonine-Induced Mannosidosis in cattle (also horses, sheep, and guinea pigs)
is a storage disease caused by eating leguminous plants such as locoweed.  It is characterized by neurologic and behavioral abnormalities w/ multisystemic cellular vacuolation.  Lysosomal alpha-D-mannosidase activity is deficient.

#293   Intestinal Adenocarcinoma (sheep)
Human Dz:  Adenocarcinoma of the Colon

Animal:  Adenocarcinoma of the Small Intestine of the Sheep
Incidental finding in sheep in New Zealand.  Higher incidence in areas w/ fat lamb production, heavy fertilizer use, and certain pasture weeds.  Majority of tumors found in the jejunum or ileum of sheep.  (Only a small portion in colon).  Anaerobic digestion occurs in colon of man, but small intestines of sheep.

#307  Wilson's Disease
Human Dz:  Wilson's Disease, Hepatolenticular Degeneration

Animal Model:  Chronic Copper Poisoning of Sheep
More common in housed breeds.  Presents in three phases (prehemolytic, hemolytic, and post-hemolytic.)  Seen as necrosis of parenchymal liver cells and swollen, PAS positive, diastase resistant Kupffer cells.  Mark of distinction is port wine colored urine.  Animal model to study thiomolybate therapy as an adjunct to penicillamine.

#350   Congenital goitre (sheep)
Human Dz:  Congenital Goiter

Animal:  Congenital Goiter in Merino Sheep
Sheep homozygous for the defective gene clinically show a high mortality rate in lambs born w/ goiter.  There are also consistent signs of hypothyroidism: silky coat, swollen carpal joints, and cold sensitivity at birth.  The enlarged thyroid gland is firm, dark, red and of uniform consistency w/ an abundant blood supply.  On histology, there is extreme glandular hyperplastic infolding of cuboidal to columnar epithelium.  This forms small colloidal lumina in the follicles.  There is elevated protein bound iodine, but normal to low total thyroxine plus triiodothyronine.

#362   Smoke inhalation Injury (sheep)
The smoke-induced inhalation injury in this ovine model clearly mimics the condition in humans clinically, physiologically, and histologically.

#395  Ovine GM-1 Gangliosidosis
Human Dz:  GM-1 Gangliosidosis

Animal Model:  Ovine GM-1 Gangliosidosis

Autosomal recessive lysosomal storage disease.  Deficiency of B-galactosidase w/ a lesser deficient state of a-neuraminidase.  Ovine type is most similar to juvenile form as compared to infantile of adult forms as seen in humans.

#418  Immune-Mediated Arthritis
Human Dz:  Immune-mediated Arthritis (rheumatoid arthritis)

Animal Model:  Lentivirus-induced Arthritis of Sheep and Goats

Ovine lentivirus (OvLv) and caprine arthritis-encephalitis virus (CAEV) are non-oncogenic retroviruses (lentiviruses) that target cells of the monocyte/macrophage lineage and depend on monocyte maturation for productive virus replication.  Characteristic of the disease in sheep and goats is infiltration and proliferation of lymphocytes and macrophages within target organs.  Usually seen in animals over 2-3 years of age.
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