Cattle Models


#24  Hereditary Lymphedema
Human Dz:  Congenital hereditary lymphedema; Milroy's Disease

Animal Model:  Congenital hereditary lymphedema in the dog.
Autosomal dominant trait in mixed breed poodles.  Usually limited to hind limbs.  Lymph nodes are lacking or severely hypoplastic.  Most severely affected do not live to adulthood.

** Also reported in Ayeshire cattle and swine as an autosomal recessive.

#37  Pancreatolithiasis
Human Dz:  Pancreatolithiasis; lithiasis pancreatica

Animal Model:  Bovine pancreatolithiasis, lithiasis pancreatica bovina

Frequency not related to breed.  Solubility of PS greatly enhanced by citrate.  (Percolation technique to analyze the lithiasis.)  Rare condition in humans.

#43  Calcitonin-secreting Medullary Thyroid Carcinoma (bovine)
Ultimobranchial Thyroid Neoplasm in the aged Bull
Both adenomas in man and bull are derived from parafollicular C cells, have an amyloid stroma, contain calcitonin, and are associated with multiple endocrine neoplasia.

#44  Mannosidosis
Human Dz:  Mannosidosis of Children

Animal Model:  Mannosidosis (Pseudolipodosis) of Aging Cattle
Seen in Angus cattle as an autosomal recessive nervous disorder characterized by ataxia, intention tremor, incoordination and failure to thrive.  Inherited lysosomal storage disease.  Good model for studying enzyme therapy.

#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 - with primary thymic neoplasia

3.  Calf - generalized proliferation of lymphoreticular tissue

4.  Skin lymphosarcoma = rare.

Type C virus is implicated.

#72 (S)  Gonorrhea
Human Dz:  Gonorrhea  (Neisseria gonorrhea)

Animal Model:  Bovine Venereal Vibriosis

Campylobacter fetus adapted to the bovine genital tract.  Transmission by coitus or artificial insemination with infected sperm.  Mild cervicitis and endometriosis with or without salpingitis.  IgA vaginal mucosa immunoglobulins utilized for diagnosis.

#75   Infantile diarrhea (calves)
Induction w/ enteropathogenic E. coli.  Presents as a diarrhea similar to that seen in human infants.  Manifests w/ little inflammation, depopulated lymph nodes w/ greatly decreased lymphocyte counts.

#87 GM1 Gangliosidosis
Human Dz:  GM1 Gangliosidosis Type II

Animal Model:  Bovine GM1 Gangliosidosis, Cerebrospinal Lipidosis of Friesian Cattle
Occurs primarily in Friesian cattle in Ireland.  Early signs are slowness in feeding and retarded growth.  Later development seen as neuromotor dysfunction and death.  Numerous cytoplasmic bodies demonstrable with intense propensity to stain with PAS.  Cattle do not show typical human presentation of keratin-like glycosamine deposition in liver, kidney and spleen.

#90   Syndactyly (cattle)
Holstein, Chianina and Simmental calves.  Simple autosomal recessive with incomplete  penetrance.

#118   Tibial Hemimelia (cattle)
Seen in Galloway cattle.  Amelia is the absence of a limb, which is autosomal dominant in this disease manifestation.

#128   Osteoporosis (cattle)
Albers-Schönberg Disease, Marble Bone Disease

Osteoporosis of Angus and Hereford cattle seen as a generalized skeletal defect due to continuous formation of bone, but lack of resorption and failure of remodeling.  Grossly = small body size, brachygnathia, impacted molars, and dense bones lacking marrow cavities.  Malignant form in man is autosomal recessive, while benign form is autosomal dominant.

#137   Acrodermatitis Enteropathica (cattle)
Zinc malabsorption.

Lethal trait A 46 in Cattle = Hereditary Parakeratosis, Hereditary Thymic Hypoplasia, Hereditary Zinc Deficiency

Seen as exanthema in Friesian cattle with loss of hair on legs and body, parakeratosis around the mouth, eyes and under the jaw.  Oral zinc leads to recovery.  Useful model for study of zinc on the immune system.

#148  Chediak-Higashi Syndrome
Human Dz:  Chediak-Higashi Syndrome

Animal Model:  Chediak-Higashi Syndrome of Animals

Mink, cattle, mice, Killer whales and cats.  Also as an autosomal recessive mutation in the blue fox (Alopex lagopus) and the silver fox (Vulpes vulpes).  Documented in the Japanese Black cattle.  Platelet storage pool deficiency as well as lysosomal enlargement of hepatocytes and renal epithelial cells.  Manifest clinically as partial oculocutaneous albinism, photophobia, increased susceptibility to infection and hemorrhagic syndrome.

Note ** models deficient in neutral proteinase, elastase and cathepsin G.  Defects in function of leukocytes, kidney tubule cells and platelets.  Terminal lymphoma of children not seen in animal models, nor is peripheral granulocytopenia, defective granulocyte regulation and intramedullary granulocyte destruction.

#164   Congenital Hydrocephalus (cattle)
Bovine hydrocephalus, Congenital Internal hydrocephalus, Aqueductal Stenosis

Reported in all major beef and dairy breeds with cerebellar hypoplasia, microphthalmia, myopathy and retinal dysplasia.  Etiology may be autosomal recessive, nutritional factors or intrauterine infections.

#187   Rotaviral Enteritis (calves)
Human: Acute Nonbacterial Infantile Gastroenteritis in Humans

Animal: Enteritis due to Rotavirus in Calves

In the gnotobiotic calf the incubation period after oral inoculation is dose dependent, about 12 to 36 hours.  First sign is anorexia, then mental depression, then liquid yellow diarrhea.  After onset of diarrhea the calf is alert and will suckle.  Range calves have a more severe and prolonged course with 0-50% mortality.  In humans rotaviral diarrhea is an acute disease with vomiting and diarrhea.  Human virus can cause disease in calves

#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 with multisystemic cellular vacuolation.  Lysosomal alpha-D-mannosidase activity is deficient.

#277   Generalized Glycogenesis Type II (cattle)
Human Dz:  Pompe's Disease

Animal:  Generalized Glycogenosis in cattle (Shorthorn and Brahma)

In cattle, see loss of condition, poor growth, and lethargy at 2-3 months.  Incoordination, muscle tremors, and death by 9 months.  Excess accumulation of glycogen in voluntary muscle and CNS caused by decrease of acid alpha-glucosidase activity.  Seen in humans as a lethal lysosomal disease.

#288   Menetrier's Disease (cattle)
Human Dz:  Menetrier's Disease 

Animal:  Pre-Type II and Type II Ostertagiasis in Cattle from a trichostrongylid nematode infecting the abomasum of cattle.

Menetrier's is an uncommon condition in man characterized by marked increase in the size of the mucosal rugae, marked increase in the numbers of superficial mucosal cells, tortuous fundic gland ducts, protein-losing gastropathy, hypoproteinemia, anemia, abdominal pain, vomiting, normo- and achlorhydria, and mucosal inflammation w/ lymphocytic and plasma cell infiltration.  Ostertagiaisis has increased pH, protein losing enteropathy, hypoproteinemia, anemia, inflammation of gastric mucosa and hyperplasia of mucosal cells in common w/ Menetrier's.

#372   Hereditary Orotic Aciduria (cattle)

Deficiency of Uridine-5-Monophosphate (UMP) Synthetase in Holstein Cattle
Homozygous state is lethal to cattle in utero because UMP synthetase is essential for synthesis of pyrimidines.  Heterozygotes have elevated orotic acid in milk, urine and blood.  Growth is not affected.  Calves may be used to study early embryonic gene transfer.  In humans, the homozygous condition survives to birth, possibly due to maternal pyrimidine availability, but if not treated w/ exogenous uridine to bypass UMP synthetase block, they soon fail to thrive and become physically and mentally retarded.

#373   Citrullinemia (cattle)

Deficiency in the urea cycle enzyme argininosuccinate synthetase.

Neonatal Freisan calves develop severe neurologic symptoms in the first week of life w/ extreme elevation of plasma citrulline (220 times normal).  CNS depression, ataxia, apparent blindness, headpressing, bellowing, frothing, opisthotonos, rigidity, tetany, coma and death.  Human condition occurs almost entirely in Japanese population.

#377   Maple Syrup Urine Disease (cattle)

Branched chain Ketoaciduria in Polled Hereford Calves
The disease is characterized by severe neurologic symptoms in the first week of life, a variable maple syrup odor to the urine, elevated plasma branched chain amino acids (BCAA's), and eventual death.  They are usually born normal but develop symptoms after suckling milk high in BCAA's.  Dietary modification model.

#401  Leukocyte Adhesion Deficiency
Human Dz:  Leukocyte Adhesion Deficiency

Animal Model:  B2 Integrin Deficiency

Rare autosomal recessive disorder caused by lack of a family of leukocyte integrins.  Decreases normal leukocyte-endothelial cell adherence and emigration.  Recurrent bacterial infections, persistent leukocytosis, severe hypoplasia of lymphoid tissues and isolated neutrophils, eosinophils, macrophages, and lymphocytes having abnormal function.  CD11/CD18 classification.  Disease of young Holstein cattle characterized by recurrent pneumonia, ulcerative and granulomatous stomatitis, enteritis, and periodontitis.

#410  Marfan Syndrome
Human Dz:  Marfan Syndrome

Animal Model:  Bovine Marfan Syndrome

Disease involving the cardiovascular, opthalmic, and musculoskeletal systems where fibrillin is not incorporated into the extracellular matrix.  Develops as joint laxity, tall stature and poor muscular development.

#416  Bovine B-mannosidosis
Human Dz:  Human B-mannosidosis

Animal Model:  Bovine B- Mannosidosis

Neonatal Salers in North America and in New Zealand.  Facial deformities, inability to rise, intention tremors, central nervous system demyelination are seen in affected calves.  Note = This also has been documented in the goat.  (Caprine form.)
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