Avian Models


Chicken
#22  Hereditary Muscular Dystrophy
Human Dz:  Muscular Dystrophy

Animal Model:  Hereditary Muscular Dystrophy of Chickens
Developed in a commercial flock of New Hampshire chickens.  Autosomal recessive inheritance.  First clinical manifestation is inability to rise after being placed on back due to interference of the pectoralis w/ the supracoracoideus muscle.  Microscopically, fat deposition occurs where muscle is lost.

#85  Thyroiditis
Human Dz:  Hashimoto thyroiditis

Animal Model:  Spontaneous, hereditary autoimmune thyroiditis of Obese strain (OS) chickens
Spontaneous autoimmune thyroiditis (SAT) more closely resembling Hashimoto thyroiditis than does adjuvant induced autoimmune thyroiditis.  Classical symptoms of hypothyroidism.  Thyroid glands become infiltrated w/ lymphoid cells, predominantly plasma cells.  Small body size, abdominal and subcutaneous fat deposition, lipid serum and temperature sensitivity.

#224   March Gangrene (turkeys and chickens)
Human:  March Gangrene

Animal:  Deep Pectoral Myopathy, Oregon Disease, Green Muscle Disease in Broilers
March gangrene, so called because of its occurrence in military personnel, is an ischemic necrosis of the muscles in the myofascial compartment on the anterior of the human tibia following increased intracompartmental pressure.  It shows as swelling, redness and pain over the anterior tibial compartment, paralysis of the extensor digitorum brevis, and loss of sensation in the first interdigital cleft.  Not due to trauma but to recent episode of locomotor activity in otherwise healthy individuals.

In animals the deep pectoral myopathy involves the supracoracoid muscle.  Usually seen as the anterior region appearing normal, while the middle and posterior thirds are either necrotic, dry, encapsulated, pink, green, or are reduced to an attenuated band of fibrous and adipose connective tissue.  This indicates that deep pectoral myopathy has many similarities to March gangrene in humans.

#246   Skeletal Hyperkeratosis (chickens)
Human Dz:  Skeletal hyperostoses

Animal:  Viral Induction of Avian Osteopetrosis

Mammalian osteopetrosis is a result of defective osteoclast activity and is a metaphyseal sclerosis characterized by abnormal growth and modeling of bone.  Viral  induced avian osteopetrosis is useful for studies on osteoblastic growth, molecular signaling, and immune parameters that allow abnormal bone growth.  Avian osteoporosis due to osteoblast proliferation and is the result of a mild diaphyseal proliferation of highly cellular, immature bone.  Commonly induced in the chicken (Gallus domesticus)

#313   Staphylococcal Osteomyelitis (chickens)

Human: Acute Hematogenous Staphylococcal Osteomyelitis

Animal : Acute Hematogenous Staphylococcal Osteomyelitis

Seen most commonly in children and infants in humans.  Believed to be related to the unique arrangement of the growing metaphyseal vessels adjacent to the growth plate in immature bones.  Chicken osteomyelitis has same developmental path as human disease.

#323 Scleroderma
Human Dz:  Progressive Systemic Scleroderma

Animal Model:  Scleroderma in Chickens
Self-dubbing = removal of combs.  About 4 to 6 weeks of age, neck swells, feathers come off, and then the comb.  Seen most commonly in UCD Line 200 chickens.  Early lesion contain large amounts of primarily T cell lymphocytes.  Many features of the chicken disease are similar to those found in humans.  Most striking is the presence of mononuclear cell infiltrates in the skin and viscera followed by intense fibrosis.  Additional similarities include vascular involvement, significant ANA titers, antibodies to collagen, ssDNA, ENA and rheumatoid factors.

#333   Scoliosis (chickens)
Human Dz:  Adolescent scoliosis

Animal :  Scoliosis in Chickens (Gallus domesticus)
In both man and chicken the growth plate for the vertebral bodies appears uniform and do not exhibit evidence of gross growth abnormalities.  In birds there is a thickening of the cortical bone and trabeculae on the concave side of the curvature.  Lesions do not appear to be due to a primary defect in bone development.

#338   Atherosclerosis (chickens)
Human Dz:  Atherosclerosis

Animal:  Atherosclerosis Induced by Marek's Disease herpesvirus in White Leghorn Chickens
Free and esterified cholesterol accumulates intracellularly and extracellularly in many arterial beds.  In these arteries there is evidence of smooth muscle cell migration from the media to the intima, where intimal hyperplasia results in lipid accumulations.  Calcification also results at later stages of the disease.  Marek Disease Virus (MDV) can cause reproducible atherosclerosis in SPF White Leghorn Chickens and immunization of chickens w/ herpesvirus of turkeys (HVT) can prevent MDV-induced atherosclerosis.  The distribution, morphology, and biochemical nature of the lesions closely resembles those found in the human disease.

#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 the 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 monohydroxyphenyl and dihydroxyphenol compounds.  Note in most animals there is elevated tyrosinase and production of melanosome w/ significant membrane irregularities.

Duck

#174  Amyloidosis (ducks)
Human: Amyloidosis

Animal Model: Amyloidosis in the White Pekin Duck (Anas platyrynchus)

Because of the frequent association of amyloid w/ chronic infections in man, the term “secondary” amyloidosis has been used; however, it does occur without this association and is designated “primary”.  The early observations were made in man.  It has been recorded in the horse, pig, dog, deer, baboon, monkey, otter, mink, rabbit hamster, guinea pig, mouse, pheasant, chicken, turkey, goose, swan, hummingbird, pigeon, sparrow, owl, tortoise, snake, and cattle.  The liver distribution in the duck and man appear to be similar.

Most frequent locations are the spleen and adrenals.

#314   Torticollis (ducks)
Human: Torticollis

Animal Dz: Torticollis in the White Pekin Duck
Torticollis in man is a myopathic condition in which the sternocleidomastoid muscle shows evidence of myositis myodegeneration, fibrosis, and to some degree regeneration of muscle.  These lesions cause the twisting of the neck and unnatural position of the head.  The clinical features of torticollis and light microscopic observation of the muscle in man and ducks appear similar.  EM evaluation of muscle reveals some features similar to those of human myopathies and to those of other animal myopathies (mice and chickens) which are being used as models of study of the pathogenicity of muscular dystrophies.

#337  Muscular Dystrophy
Human Dz:  Muscular Dystrophy

Animal Model:  Muscular Dystrophy in White Pekin Ducks
White Pekin ducks (Anas platyrhynchus) show difficulty in walking within two days.  Contracture of legs by three weeks of age w/ emaciation and death.  Fatty replacement of muscle fibers appears as large vacuoles.  Neuromuscular junctions contain degenerated mitochondria and large accumulations of glycogen granules.  Inherited autosomal recessive; in dogs clinical and pathological features similar to limb-girdle form of MS (4 forms); in contrast w/ human limb-girdle, the dog is usually affected in the muscles of the face and head.  Recently an X-linked myopathy in golden retriever dogs has been proposed as a model for Duchenne MS.
Turkey

#49 (S)  Cardiomyopathy
Human Dz:  Congestive Cardiomyopathy

Animal Model:  Round Heart Disease of Turkeys
Naturally occurring in white, broad-breasted turkeys.  Primary myocardial disorder associated w/ poor systolic ejection function.  Histologic abnormalities include injury of the myocardial cells and deposition of collagen and elastic tissue within the subendochondrial space.  Model for the immune aspects of myocarditis and the subsequent development of left ventricular dilatation and hypertrophy associated w/ endocardial fibroelastosis.

#112   Alpha1-Antitrypsin Deficiency (turkeys)
Animal Model:  Round Heart Disease in Turkeys

Intracytoplasmic globules present in the liver cells of both man and turkey.  Presents as pan emphysema of the lung in man without round heart, opposite in the turkey.

#224   March Gangrene (turkeys and chickens)
Human:  March Gangrene

Animal:  Deep Pectoral Myopathy, Oregon Disease, Green Muscle Disease in Broilers
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