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Animal Models In Biomedical Research

I.
INTRODUCTION

· Knowledge gained from the study of an individual pathologic process in different animal species often enhances understanding of the pathogenesis of the disease in humans.

· Animals affected with the same pathologic conditions as humans and having similar or identical clinical signs would be ideal in evaluation of the pathogenesis and therapy of the human counterpart.

II.
HISTORY

· In 1798, Edward Jenner published his findings that individuals infected with cowpox were protected against the dreaded disease smallpox.  Jenner developed a method of vaccination by using the cowpox virus to infect humans without hazard.

· Jenner’s original technique, w/ slight modification, is the universal immunization procedure.

· Transmissibility of an infectious agent in neoplasms is an accepted phenomenon today.

· Ellerman and Bang (1908) were the first to suspect a transmissible agent when they experimentally produced erythromyeloblastosis in healthy chickens.

· Rous (1911) demonstrated that a cell-free filtrate from a sarcoma in a chicken could reproduce the neoplasm at the site of inoculation in healthy chickens and that, filtered extracts from the induced sarcomas would produce neoplastic growths in experimentally injected chickens.  These were the initial studies on virus-induced neoplastic diseases in animals.

· The potential research value of Herpesvirus saimiri, a latent virus in the squirrel monkey (Saimiri sciureus), was recognized by Hunt et al. (1970).  When this virus was inoculated into owl monkeys (Aotus trivirgatus) and several species of marmosets, an acute fatal malignant lymphoma and leukemia developed.  This was the first herpesvirus of primate origin that was found to be oncogenic in primates.

· In 1885, D. E. Salmon, a veterinarian, and T. Smith, a physician, isolated an organism that they believed to be the cause of hog cholera (later proved to be caused by a virus) and that was named Bacillus cholerae suis.  Subsequently, the name Salmonella was proposed for this genus in honor of Dr. Salmon, the first Chief of the Bureau of Animal Industry, United States Department of Agriculture.

· The real significance of Salmon and Smith’s work in bacteriology was that their findings of heat-killed cultures of the Salmonella organism were the initial steps in the development of a bacterial vaccine.

· Absolute proof of the "germ theory" was provided in 1876 by a German physician, R. Koch, in his work on the cause of anthrax.  He cultured the causative organism, Bacillus anthracis, and reproduced anthrax in mice by injecting suspensions of the culture.  The same organism was cultured from the infected mice.  The specific nature of infectious diseases was understood and the basis formed for "Koch's postulates."

· Demonstrated that Texas fever (tick fever) in cattle is transmitted by an arthropod, which serves as an intermediate host.  Problem of infectious dzs could now be resolved, since mode of transmission had been determined.

· The discovery of dicoumarin resulted from studies conducted by F.W. Schofield and L.M. Roderick, both veterinary pathologists, during the 1920s on cattle fed moldy sweet clover.  Sweet clover, belonging to the genus Melilotus and widely used to improve soils and as forage, contains coumarin, which, in itself is not toxic to animals.  Spoilage of sweet clover, however, causes the coumarin to be converted to dicoumarin, which inhibits the formation of prothrombin, thus resulting in failure of the clotting of blood.

· Banting and Best (1922) proved that pancreatic extracts were essential for the treatment of diabetic dogs.  Their experiments of ligation of the pancreatic ducts resulted in subsequent atrophy of the acinar tissues.  The atrophied pancreas was then surgically removed and a saline extract prepared.  The pancreatectomized dog became comatose and, following injection of the prepared extract, recovered from the coma.

· In metabolism and nutrition, the successful treatment of diabetes mellitus w/ insulin in the dog.

· W.J. Hadlow (1959), a veterinary pathologist, called attention to the similarities of the histologic lesions in the brains of kuru patients and those of sheep with scrapie.  Dr. Hadlow suggested experimental inoculation of brain material from kuru patients into animals.  Dr. Gajdusek, a physician, using chimpanzees, produced a fatal disease in these animals after a long incubation period.  With the establishment of a viral etiology for kuru and by stopping the practice of cannibalism, this disease has been virtually eliminated in New Guinea.

· Direct application of knowledge of a dz in an animal, scrapie in sheep, led to a better understanding of a human dz.  The study of scrapie in sheep has led to the identification of the cause of Kuru and may provide new approaches in solving other poorly understood disorders of the human nervous system such as multiple sclerosis.

· Binns et al. (1959) discovered the plant Veratrum californicum as the cause of cyclopean malformations in sheep.  The lambs were alive at birth but died shortly thereafter.  Abnormalities were confined to the head and consisted of severe distortion or absence of some bones of the face, cyclopean deformity of the eyes, fusion of the cerebral hemispheres, and hydrocephalus.  In searching for the cause, Binns et al. (1965) determined that the malformations could be produced in the lamb by feeding of V. californicum to the ewe on the fourteenth day of pregnancy.  The importance of this ovine model is that it can by used for the distinction between genetic and environmental causes in similar types of congenital malformations in children and can also provide insight into factors that regulate the length of the gestation period.

· Cyclopamine - teratogen

· Model of prolonged pregnancy

· Mutant strain of Southdowns w/ a defective hepatic uptake of organic anions, such as bilirubin and sulfobromophthalein sodium, from the blood.  Unconjugated hyperbilirubinemia.  Photosensitive, results from retention of phylloerythrin.  Dz similar to Gilbert’s syndrome in humans.
  Indigo snake has same defect.  (Squirrel monkey)

· Corriedale sheep, which had an abnormality similar to Dubin–Johnson syndrome– a dz characterized by defective transfer of organic anions from the liver to the bile.

· Animals with inherited defects in hepatic uptake and excretory transport have provided an opportunity for study of ion transport by the liver, the formation and excretion of bile, and the pathogenesis of jaundice.

· Another congenital hyperbilirubinemia in animals is common to a mutant strain of the Wistar rat.  Gunn rat has a chronic nonhemolytic unconjugated hyperbilirubinemia in which there is a defect in glucuronyltransferase activity, which prevents the formation of bilirubin glucuronide.  Have jaundice and other characteristics similar to Crigler–Najjar syndrome in humans.  Similar to the mutant sheep, the Gunn rat will serve as an excellent model for study of problems relating to bilirubin metabolism, including intestinal glucuronide formation and kernicterus.

III.
SYMPOSIA

IV.
PUBLICATIONS

V.
SELECTION OF ANIMALS

The criteria for a good animal model system are that the animal should

(a) accurately reproduce the disease or lesion under study,

(b) be available to multiple investigators,

(c) be exportable,

(d) be large enough for multiple biopsy samples,

(e) fit into available animal facilities of most laboratories,

(f) be capable of being easily handled by most investigators, and

(g) survive long enough to be usable

and that the disease should

(a) if genetic, be in a polytocous species and

(b) be available in multiple species.

VI.
SELECTED ANIMAL MODELS

A.
Kidney Diseases

· Primary glomerulonephritis represents a glomerular disease in which the kidney is the only or the predominant organ affected.  Glomerulonephritis was induced in sheep by Steblay (1980) by the injection of heterologous glomerular basement membrane (GBM) in complete Freund's adjuvant.  Lerner and Dixon (1966) found a high percentage of normal slaughtered sheep to be affected with proliferative glomerulonephritis, but they did not observe anti-GBM antibodies, which suggests that the glomerulonephritis was mediated via the glomerular deposition of antigen-antibody complexes.  A rapidly progressive and fatal glomerulonephritis with immunofluorescent deposits has been observed in young lambs of a flock of Finnish Landrace sheep.

· The disease has many similarities to mesangiocapillary glomerulonephritis in humans.

· Secondary glomerulonephritis represents a glomerular disease in which glomeruli may be injured by a variety of factors and in the course of a number of systemic diseases, including specific viral infections and immunologic and metabolic diseases.  In animals, glomerulonephritis is believed to be mediated as an immunologic function of persistent viremia with the formation of antiviral antibodies and subsequent glomerular deposition of circulating immune complexes.

· Spontaneous glomerulonephritis in animals in association with chronic viral infections has been observed in chronic hog cholera in pigs, lymphocytic choriomeningitis in mice, Aleutian disease of mink, lactic dehydrogenase virus in mice, murine leukemia viruses in mice, and equine infectious anemia in horses.

· Autoimmune diseases associated with glomerulonephritis are observed in certain strains of New Zealand mice, especially the (NZB X NZW)F1 hybrids, which are affected with a severe progressive condition resulting in renal failure.

· Dogs exhibiting characteristics of systemic lupus erythematosus have lesions characteristic of chronic membranous glomerulonephritis.

· Diabetic glomerulosclerosis has been described in the diabetic KK mouse, the homozygous diabetic mouse, and the Chinese hamster.

· X-linked hypophosphatemia or vitamin D-resistant rickets is an inherited disorder characterized by the phenotypic marker of hypophosphatemia and transmitted in a dominant pattern linked to the X-chromosome.  This condition was observed in mice having shorter-than-normal legs and trunks.  These anatomic abnormalities are recognized at about 21 days.  The defect appears to be related to the reabsorption of phosphate by the renal tubules.

· Hypothalamic diabetes insipidus was recognized in the Brattleboro rat in which the mode of inheritance is autosomal semirecessive.  These rats drink about 10 times more water than normal rats, and the volume of urine of homozygotes is equal to about 70% of their body weight in contrast to 3% in normal rats.

B.
Atherosclerosis

1.
Rabbit

· The rabbit was the first model used in the study of atherosclerosis.  The arterial lesions in the rabbit differ considerably from those in humans in that the lesions are composed mostly of foam cells (fat-laden macrophages) rather than smooth muscle cells.

· Lesions of atherosclerosis similar to those in humans have been produced in rabbits by the combined action of a lipid-rich, cholesterol poor diet and foreign protein injections.

· WHHL, KHC, St Thomas Hospital

2.
Pig

· Lesions found in slaughtered pigs resembled those in humans, and the lesions produced in miniature pigs fed atherogenic diets also were similar to those in humans.

· In pigs, x-ray injury of the coronary arteries combined with the feeding of an atherogenic diet results in an occlusive coronary disease with myocardial infarction.

3.
Dog

· The dog requires a high cholesterol diet rich in hydrogenated coconut oil for the lesions of atherosclerosis to develop.

· In contrast to those in humans, the lesions in the dog tend to be located in the small arteries.

4.
Rat
· The rat is considered to naturally resistant to atherosclerosis.

· Lesions can be produced by feeding an atherogenic diet to genetic strains of rats that have a high incidence of spontaneous hypertension.

5.
Birds

· The spontaneous lesions in chickens resemble those seen in humans; however, experimentally induced lesions in birds fed a hypercholesterolemic diet are different in that they contain mostly foam cells rather than smooth muscle cells and that they are found in distal portions of the aorta and coronary arteries.

· Spontaneous lesions occur in white Carneau pigeons
, and the feeding of an atherogenic diet enhances the rate of development.

· Chickens w/ Marek’s dz

6.
Nonhuman primates

C.
Hypertension

· Hypertension has been observed in the mouse, chicken, rabbit, dog, and horse.

· The spontaneously hypertensive rat (SHR)
 is the model used most commonly.  The SHR is considered to be a close analogue of primary hypertension in humans.

D.
Cardiomyopathies

· Liu and Tilley (1980) indicate that cardiomyopathy in cat and dogs is most common in mature animals.  In cats, about half of the affected animals had aortic thromboembolism, causing clinical signs of posterior paralysis.

· An inherited congenital anomaly resembling the restrictive type has been recognized in Burmese cats.

· In the Syrian hamster, cardiomyopathy is transmitted by an autosomal recessive gene, and the disease is phenotypically expressed in all of the affected strains.  Their life span is about 146 days.

· BIO 14.6, TO-2

· In turkeys, the disease is characterized by hypertrophy of the left ventricle with dilatation and endocardial fibroelastosis occurring in the later stages.  An interstitial myocarditis develops in young turkeys, as early as 7 days of age.  Viruslike particles resembling the C-type particles have been found in the myocardium of affected birds, but a causal relationship has not been shown.  The cardiac lesions are similar to those found with the restrictive type of cardiomyopathy.

E.
Hereditary Muscular Dystrophy

1.
Mouse

· An hereditary primary myopathy has been reported in a house mouse, the mode of inheritance of which has been determined to be autosomal recessive.

· There is early onset, starting about 3 weeks after birth of the mice, with rapidly progressive muscular weakness beginning with the hindlegs.

· Gad-Mdx, LAS 44(1): 42

2.
Syrian Hamster

· An inherited polymyopathy with an autosomal mode of inheritance

· Clinical signs of muscular weakness occur relatively late, about 60 to 200 days following birth.  Forced exercise accelerates the disease process.  The disease affects all skeletal muscles.

· BIO 14.6

3.
Chicken

· Myopathy was reported in the chicken in 1956.  The mode of inheritance is autosomal recessive.

· The inability of the bird to rise after falling is the first clinical sign of the disease, suggesting that the muscles of the pectoral girdle and wing are more severely involved that those of the legs.

· White Leghorn

4.
Mink

· The disease is transmitted as an autosomal recessive trait and can manifest as early as 2 months of age, with the initial sign being locomotor dysfunction characterized by an unsteady gait.

· Atrophy is apparent in the skeletal muscles of the pectoral and pelvic limbs, particularly the large proximal muscles.  There is also atrophy of the temporal muscles of the head.

5.
Sheep

· Muscular dystrophy was reported in certain inbred lines of Merino sheep in Australia.  The disease is transmitted as an autosomal recessive trait.

· The stiff gait is attributed to a reduction in the ability to flex the femorotibial and tibiotarsal joints.

6.
Dog

· Muscular dystrophy in the Labrador retriever begins when the pups are 3 months of age, with clinical signs of muscular disorders in which the animal is unable to hold up its head.  Limb-Girdle.

· The mode of inheritance is autosomal recessive.

· Golden retriever muscular dystrophy is an X-linked myopathy homologous w/ Duchenne muscular dystrophy of humans.  Decrease in tarsal joint angle correlated well w/ other phenotypic features.  LAS 44(4): 331-333

7.
Turkey and Chicken

· A deep pectoral myopathy characterized by spontaneous necrosis of the suprachoroid muscle has been recognized in breeding age turkeys and in broiler-type chickens.

· The pathogenesis of this condition is completely different from that of the above mentioned dystrophic condition in the chicken.

· No specific human counterpart exists, but this condition closely resembles the gross and histologic lesions seen in ischemic necrosis or infarction of muscles in the anterior tibial compartment of man
.

F.
Hypersensitivity Pneumonitis

· This disease is caused by the inhalation of small-particle antigenic material of biologic origin, such as fungal spores, dried and fragmented fungal or insect particles, and particulate animal proteins such as those found in avian feces.  Many species of fungi are involved, but most belong to the genera Micropolyspora or Thermoactinomyces.

· Precipitating antibodies or precipitins to Micropolyspora faeni and other thermophilic actinomycetes are found in sera of affected cattle and horses, as well as in human serum.

· Exposure of rats to aerosol extracts of pigeon droppings results in an interstitial pneumonitis.

· Exposure of guinea pigs to aerosol extracts of M. faeni causes increased respiratory rates and histologic lesions of hypersensitivity pneumonitis.

· Due to the relative ease with which precipitin can be produced in the rabbit, this animal has been a popular experimental model for hypersensitivity pneumonitis and has been immunized by various antigens.

· Exposure of monkeys to pigeon serum has caused an increased respiratory rate and histologic lesions of hemorrhage and exudative alveolitis.

G.
Asthma

· The dog is the only animal in which a defined hypersensitivity disease related to aeroallergens occurs.

· The disease is most commonly ragweed pollenosis, although hypersensitivity to grass, trees, housedust, and cat antigens has been identified.

· #325: Asthma in Dogs (Basenji x Greyhound)

H.
Emphysema

· "Heaves" in horses has lesions similar to the panlobular and centrilobular types of emphysema.

· Emphysema in rabbits is usually of the panlobular type and is generally seen after the animal is 2 ½ years of age.

· In rats, the paracicatricial form of emphysema is often associated with chronic murine pneumonia.

· Due to a genetic defect in elastin synthesis, the blotchy mouse develops a spontaneous progressive panlobular emphysema.  The importance of this model is that it illustrates a defect in the elastic tissue network of the lung as the primary cause of the emphysema, and this would be of value in studying protease-induced emphysema.

· The intratracheal administration of the proteolytic enzyme papain to rats has produced emphysema.

· Pallid mouse; pa/pa
I.
Diabetes Mellitus

1.
Animal Models for Hypoinsulinemia

· The BB rat, a spontaneous mutation of the Wistar rat, undergoes metabolic changes similar to those of humans with the juvenile-onset type of diabetes.

· The Chinese hamster (Cricetulus griseus), similar to the BB rat, has early-onset diabetes mellitus beginning between 1 and 3 months of age and has low plasma insulin.

· The South African hamster (Mystromys albicaudatus) was recognized as an animal model of diabetes in 1969.

· Hypoinsulinemia has also been produced experimentally in certain strains of mice by subcutaneous inoculation of the M variant of encephalomyocarditis virus.

· Experimentally, alloxan and streptozotocin are both cell-specific toxins that destroy beta cells and thus cause hypoinsulinemia.

· A closed colony of New Zealand white rabbits has been described as having an 18.5% incidence of insulin-dependent diabetes mellitus.

· Spontaneous cases in dogs vary considerably in the number and severity of lesions among individuals.  It is believed that the most frequent cause of diabetes is chronic pancreatitis in which there is progressive loss of both exocrine and endocrine cells by inflammatory destruction and fibrosis.  There is a decreased number of islets of Langerhans and degeneration of the beta cells.

· Recently Kramer et al. (1980) described diabetic pups, 2 to 6 months of age, from a Keeshond dog with hypoinsulinemia.  The mode of inheritance is autosomal recessive.

· Most of the spontaneous cases of diabetes in domestic cats are associated with amyloid deposits in the islets of Langerhans.  The peak incidence in cats occurs at 8-9 years of age; therefore, diabetes in affected cats would correspond to the maturity-onset type.  (#340S)

· The incidence in the black Celebes ape (Macaca nigra) is at least 50%, with diabetes increasing with age.  Islet amyloidosis is found in the diabetic animal.  In addition, aortic atherosclerosis and cataracts are common findings in severely diabetic monkeys.

· Spontaneous diabetes in guinea pigs has been observed in which the clinical signs are recognized within 6 months of age.

· LETL rat (Long-Evans Tokushima Lean)

· NOD mouse (#349)

2.
Animal Models for Hyperinsulinemia

· Diabetes has been described in the sand rat, spiny mouse, KK mouse, Wellesley hybrid (C3hf X 1) mouse, obese (C57BL/6J) mouse, diabetes (C57BL/KsJ) mouse, New Zealand obese mouse, PBB mouse, and Djungarian hamster.

· ESS (e Stilman Salgado) rat (#406)

· SHR/N-cp rat (#330)

J.
Lysosomal Storage Diseases
 (see Table 1)

K.
Erythrocyte Abnormalities

· Pyruvate kinase deficiency was observed in young Basenji dogs that had congenital nonspherocytic hemolytic anemia.

· The erythrocytes from affected basenjis have lowered adenosine triphosphate levels, elevated 2,3-diphosphoglycerate levels, and decreased glucose utilization and lactate production.

· In the autohemolysis test, hemolysis is not thwarted by glucose supplementation but is inhibited significantly by adenosine triphosphate.  These findings are similar to type II autohemolysis of human pyruvate kinase deficiency.

· Erythropoietic porphyria is a hereditary defect of porphyrin metabolism and has been observed in cattle.  Affected cattle have chronic photosensitivity of the nonpigmented areas of the skin, pink discoloration of teeth and bones, hemolytic anemia, and increased urinary and fecal excretion of porphyrin.  There is a defect in the activity of uroporphyrinogen III cosynthetase, similar to the condition in affected humans, thereby resulting in the overproduction and deposition of uroporphyrin I in tissues.

· Protoporphyria also is an inherited defect in porphyrin metabolism and has been described in cattle.  As in humans, the condition is characterized by high concentrations of protoporphyrin in erythrocytes, plasma, and feces of cattle.  Exposure to sunlight results in photosensitivity.  Ferrochelastase activity is decreased to about 10% of that of normal cattle.

· Methemoglobin reductase deficiency has been observed in various breeds of dogs.  The activity of the erythrocytic enzyme, nicotinamide adenine dinucleotide (NADH)-methemoglobin reductase, is decreased to 8 to 60% of that in normal dogs.  The deficiency of this enzyme inhibits reduction of methemoglobin, allowing it to accumulate.

· Hereditary stomatocytosis has been observed consistently with dwarfism in purebred Alaskan malamute dogs.

· Hereditary spherocytosis occurs in the deer mouse.  Splenectomy in the deer mouse prevents hemolysis as it does in humans.

L.
Hemorrhagic Disorders

Platelet Abnormalities and Coagulation Disorders

a. Thrombasthenia (Glanzmann's disease).  Otterhound dogs have an inherited defect in platelet function similar to thrombasthenia, except for a large proportion of bizarre giant platelets that resemble those seen in Bernard-Soulier syndrome.

b. Thrombopathia. Conditions in which there are deficiencies or defects in platelet storage granules have been observed in an inbred strain of fawnhooded rats, in a mutant strain of C57BL/6J mice, and in cattle with Chediak-Higashi syndrome.

· Beige mouse: Chediak-Higashi

· Subtle gray mouse; Hermansky-Pudlak, LAS 46(1)

c. Immune-Mediated Thrombocytopenia.  This condition, also known as idiopathic thrombocytopenic purpura, has been documented in dogs and horses.

d. Disseminated Intravascular Coagulation (DIC).

e. Complement Deficiencies.  C4 deficiency has been documented in guinea pigs and C6 deficiency in rabbits.

f. Hereditary Coagulation Defects.

g. Factor I Deficiency (Afibrinogenemia, Hypofibrinogenemia, Dysfibrinogenemia).  Afibrinogenemia has been observed in a family of Saanen dairy goats in the Netherlands, hypofibrinogenemia in a family of St. Bernard dogs in West Germany, and dysfibrinogenemia in an inbred family of borzoi dogs.

h. Factor II Deficiency (Hypoprothrombinemia, Dysprothrombinemia).  Acquired hypoprothrombinemia in animals is seen with warfarin poisoning in dogs and moldy sweet clover poisoning in cattle.  Inherited dysprothrombinemia has been suspected in dogs.

i. Factor VII Deficiency.  The defect is common in beagle dogs, especially those from commercial breeding colonies.

j. Factor VIII Deficiency (Hemophilia A).  The defect has been observed in many breeds of dogs, in standardbred and thoroughbred horses, and in cats.  The condition in both humans and animals is inherited as an X-chromosome-linked recessive trait.

k. Factor IX Deficiency (Hemophilia B, Christmas Disease).  The mode of inheritance is X-chromosome linked recessive.  Hemophilia B has been observed in many breeds of dogs.  Double hemophilia AB has been observed in dogs.

l. Von Willebrand's Disease.  This is the most common inherited bleeding disorder in humans and dogs.  The disease has been observed in pigs, in several breeds of dogs, and in a mutant line of Flemish giant-chinchilla rabbits.  Pigs homozygous for this disease are more resistant than normal pigs to the development of atherosclerosis.

m. Factor X Deficiency (Stuart Factor Deficiency).  This defect has been found only in a large family of inbred cocker spaniel dogs.

n. Factor XI Deficiency (Plasma Thromboplastin Antecedent Deficiency).  This deficiency has been, observed in several breeds of dogs and in Holstein cattle.

o. Factor XII Deficiency (Hageman Trait, Hageman Factor Deficiency).  This deficiency has been observed in cats.

M.
Autoimmune Disease

· Autoantibodies can be found in the serum of normal older individuals.  Since innocuous autoantibodies are often formed following tissue damage, a distinction should be made between autoimmunity and autoimmune disease.

· In autoimmunity, there is no pathologic consequence, and the condition is potentially reversible following successful eradication of the causative agent(s).  

· For a disease to be truly autoimmune, the autoimmune reaction should be the primary cause of the disease.

· Should be noted that autoimmune diseases are extremely variable in that autoantibodies may be directed against a single organ or tissue, such as in autoimmune thyroiditis, while in other instances, as in systemic lupus erythematosus, a diversity of antibodies results in widespread lesions throughout the body.  In the latter, autoantibodies react w/ nuclear constituents of many different cells.  Autoantibodies have also been demonstrated against specific hormone receptors (e.g. anti-acetylcholine) on the surface of cells in myasthenia gravis.

Disease
Animal

Systemic lupus erythematosus
Dog, (NZB/NZW)F1 mouse

Rheumatoid arthritis
Dog

Autoimmune thyroiditis
· Chicken, BUF rat, Dog (Marmoset, Praomys)

Autoimmune hemolytic anemia
NZB mouse, Dog

Pemphigus vulgaris
Dog

Myasthenia gravis
Dog

Idiopathic thrombocytopenic purpura
Dog, horse

N.
Primary Immunodeficiency Diseases

1.
B Lymphocyte Deficiency

· X-Linked agammaglobulinemia (Bruton's type) has been observed only in male horses that were totally devoid of IgM, IgA, and IgG(T).

· IgG2 deficiency occurs in a breed of Red Danish cattle;

· IgM deficiency occurs in horses;

· IgA deficiency occurs in chickens.

· An inherited dysgammaglobulinemia in chickens having abnormally low serum immunoglobulin levels has some characteristics of common variable immunodeficiency of humans.

· xid: X-linked

2.
T Lymphocyte Deficiency

· Aplastic or hypoplastic thymus and lack of hair are characteristic clinical findings.

· Animals exhibiting T lymphocyte deficiency are the nude mouse, nude rat, guinea pig, and Black Pied Danish cattle.

3.
T and B Lymphocyte Deficiency

· This is an extremely serious form of immunodeficiency in which there are deficiencies in both T and B lymphocytes.  The condition, also known as Swiss-type agammaglobulinemia, has been observed in young Arabian horses.

· The deficient foals are highly susceptible to infection produced by an adenovirus or Pneumocystis carinii.

· scid mouse

· Bg mouse; no NK cells, mutation on chromosome 13

O.
Glaucoma

· Gelatt et al. (1981) have observed beagle dogs w/ an inherited glaucoma similar initially to primary open-angle glaucoma in man and in later stages to chronic narrow-angle glaucoma.  Condition is believed to be an autosomal recessive trait.

· Rabbits with inherited buphthalmia have been used in glaucoma research during the past 20 years, and the disease has been found to be assoc. w/ congenital goniodysgenesis.

· DBA/2-nnai mouse

� GUS goes to DCC, CaN U Go


� LAS 48(6)


� Control is Show Racer or Racing Homer


� Control is Wistar-Kyoto (WKY)


� STO: Animal Models of Muscular Dytrophies.  LAS 48(1): 8-17


� March gangrene


� ILAR News 35(1 & 2)


� ILAR News 35(1): 15-18


� Lysosomal Storage Diseases of Animals: An Essay in Comparative Pathology.  Vet Pathol 34:527-548 (1997)
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