Cat Models

#5  Sex Chromosome Anomaly, Klinefelter's Syndrome
Human Dz:  Klinefelter's Syndrome; Sex Chromosome anomalies

Animal Model:  Tortoiseshell male cat, sex chromosome anomalies.

Codominant sex-linked alleles, orange (0) and black (0+), expression in the heterozygote seen as the "tortie".  These male cats are sterile, form little spermatogenesis.

#6  Porphyria: erythropoietic and hepatic types
Human Dz:  Porphyria, erythropoietic and hepatic type

Animal Model:  Feline porphyria, defective porphyria metabolism

Brownish pigmentation of the bones and teeth.  Porphyrin accumulates in excessive amounts in erythrocytes.  Inherited as an autosomal dominant trait.  Porphyria among other domestic species occurs frequently in cattle (autosomal recessive, which is similar to congenital erythropoietic porphyrin) and rarely in swine (erythropoietic type, autosomal dominant).

** Cat model valuable since it exhibits erythropoietic and hepatic types of porphyria.

#16  Spina Bifida, Sacral Dysgenesis and Myelocele
Human Dz:  Spina Bifida, Sacral Dysgenesis and Myelocele

Animal Model:  Manx Cat, Spina Bifida, Sacrococcygeal Agenesis

Manx cat breed originated on the Isle of Man.  Tail agenesis and other anomalies in the Manx cats are autosomal dominant traits.  Manx also demonstrates a medial rotation of the metatarsal homologous to the inversion and cavovarus associated with abnormalities of the human foot.  Manx is also a valuable model for the study of autosomal alleles.  Neural tube defects diagnosed through detectable levels of alpha feto-protein in amniotic fluid.

#34  Waardenburg's Syndrome
Human Dz:  Waardenburg's Syndrome

Animal Model:  Blue-eyed, white cat deafness.

Autosomal dominant defect seen in white furred cat.  Manifests with heterochromic eyes.  Complete bilateral or unilateral deafness.  Cats may have a color variation, which is seen as a pigmented spot on the forehead.  W gene.  Histologically seen as collapse of the Reisner's membrane, atrophy of the hair cells with balling up of the tectorial membrane, hyalinization of the stria vascularis, and degeneration of otoconia with collapse of the saccular macula.

#45  Macular Retinal Degeneration
Human Dz:  Macular Degeneration

Animal Model:  Feline Central Retinal Degeneration (FCRD)

Loss of photoreceptive cells and associated nuclei.  Proteinaceous fluid accumulation in subretinal spaces.  Related to age, color dilution and diet.  Seen more commonly in Siamese.  (Comparative anatomy note that cat does not have a true macula.)

#52  GM1 Gangliosidosis
Human Dz:  Human GM1 Gangliosidosis

Animal Model:  Feline GM1 Gangliosidosis

Fatal disorders of the CNS from inherited errors in the ganglioside catabolism.  Typically a disease of Siamese cats progressive, generalized dysmetria which advances to spastic quadriplegia by 7 to 8 months.  By age 1 affected cats show exaggerated acousticomotor response, impaired vision and recurring grand mal seizures.  Histologically seen as cytoplasmic vacuolation, loss of Nissl bodies and nuclear margination.

#57  Monoclonal Gammopathies (mice, dogs, rabbits, & cats)
Human Dz:  Monoclonal Gammopathies

Animal Model:  Animal Monoclonal Gammopathies (mice, dogs, rabbits, & cats)
Spontaneous, functional plasma cell dyscrasias.  Can be seen as multiple myelomas or Waldenstrom's macroglobulinemia.  Associated with new "J" chain polypeptide found in Ig component structure.

#124  Sporotrichosis
Human Dz:  Sporotrichosis

Animal Model:  Sporotrichosis in the Domestic Cat
Occupational disease of humans caused by Sporotrichum schenckii.  Rat most susceptible animal and commonly used for diagnosis by intraperitoneal injection technique.

Rabbits appear to be the most resistant of the common laboratory animals.  Cat disease most closely resembles that seen in man.

#130  Hypervitaminosis A
Human Dz:  Chronic Skeletal Hypervitaminosis A

Animal Model:  Chronic Skeletal Hypervitaminosis A in Cats
Deforming cervical spondylosis seen from over feeding liver (Vitamin A source) to cats.  Skeletal changes occur both during the growing period and subsequent to closure of epiphyseal plates.  Seen as cortical thickening of bones, retarded growth of long bones, and premature closure of epiphyseal plates.

#131 (S)  Lymphoblastic Leukemia
Human Dz:  Acute Lymphoblastic Leukemia, Aplastic Anemia

Animal Model:  Feline Acute Lymphoblastic Leukemia and Aplastic Anemia

FeLV model.  Acute Lymphocytic Leukemia (ALL) of T-cell origin.  Sub group C associated with aplastic anemia.  Oncornavirus-associated lymphoid malignancy.
#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.

#158  Methylmercury Toxicity (cats, mice, rabbits)
Human Dz:  Methylmercury Toxicity, Minamata Disease 
Animal Model:  Methylmercury Poisoning in the cat, mouse, rabbit
Target organ = cerebellar depletion of cells in granular layer resulting in ataxia.  Readily absorbed from GI and passes BBB and placenta.  Cats more susceptible than man and can be used as a sentinel.  Methylmercury at 10 ppm is considered potentially toxic to man and animals.  Necrosis of granular layer and Purkinje cells in the cerebellum and loss of neurons and gliosis in the cerebrum, primarily the calcarine cortex.  Lesions in CNS of mouse, cat and rabbit are similar to man.  The cerebellum is the target organ in the mouse, cat and rabbit.  In the rat, guinea pig, mink, dog, pig, and monkey, lesions occur in the cerebral cortex.

#162   Esophageal Achalasia
Human Dz:  Achalasia of the Esophagus

Animal Model:  Hereditary Achalasia of the Esophagus in Dogs and Cats
Neuromuscular dysfunction of the esophagus manifesting as burping.  (Prior to weaning.)

After weaning seen as segmental hypomotility of the esophagus with/without megaesophagus.  Seen less commonly in Siamese cats than in German Shepherds, schnauzers, Great Danes, Newfoundland’s, wire-haired Fox terriers, cocker spaniels and dachshunds.  Similar syndrome produced by cervical vagotomy.

#171  Amebic Dysentery
Human Dz:  Amebic Dysentery

Animal Model:  Experimental Entamoeba histolytica Infection in the Germfree Guinea Pig
Occurs naturally in primates and experimentally in rats, mice, guinea pigs, cat and rabbit
Note - amebiasis occurs only when organisms associated with bacteria.

#194  Palisading Granulomas
Human Dz:  Granuloma Annulare

Animal Model:  Feline Linear Granuloma

Spontaneous subcutaneous and cutaneous granulomatous inflammatory lesions associated with collagen degeneration in the cat.  Usually seen as linear involvement in 6-12 month old cats.  Unknown etiology.  Palisaded histiocytic response.  Human GA shows little familial occurrence, while FLG in cats’ clusters in familial lines.  Lymphocytic, perivascular infiltrates are seen in both diseases.

#202  Breast Cancer
Human Dz:  Breast Cancer

Animal Model:  Feline Mammary Carcinoma

Highly infiltrative neoplasia with necrotic centers occurring more commonly in neutered females.  Third most common neoplasia found in cats (1= skin tumors/ 2= lymphosarcoma).  Associated with Type C viral particles.  Metastasis along blood and lymph vessels is common.  Feline is more histologically similar to human breast cancer than is canine or murine.  Commonly maintained with heterotransplantation into nude mice.

#204 (S) Leukemic Lymphoma
Human Dz:  Leukemic Lymphoma

Animal Model:  Feline Leukemia Virus Disease

Transmembrane protein (FeLV-p15E) induces multiple immune cell dysfunctions, which may be a factor in FAIDS.  Down regulation of lymphocytes, neutrophils, and macrophages.  Increased skin graft rejection and surface mobility on lymphocytes to Concanavalin A.  Cats inoculated with FeLV p15 (a FeLV subviral unit) showed depressed antibody response to FOCMA and increased susceptibility to FeLV disease.

#226  Mucopolysaccharidosis I
Human Dz:  Mucopolysaccharidosis I, Hurler, Scheie, Hurler/Scheie Syndrome

Animal Model:  Alpha-L-Iduronidase Deficient Mucopolysaccharidosis in the Cat
Cats identified at weaning by the Berry spot test for excessive urinary glycosaminoglycans (GAG).  {Dermatan sulfate and heparan sulfate}.  Facial dysmorphia not as striking as that seen in Siamese cats with MPS IV (Maroteaux-Lamy Syndrome).

#232  Alimentary Toxic Aleukia 
Human Dz:  Alimentary Toxic Aleukia (Septic angina, Endemic Panmyelotoxicosis, Alimentary Hemorrhagic Aleukia)

Animal Model:  T-2 Toxin-induced Intoxication of cats.
Inflammation of gastric mucosa, severe progressive leukopenia, anemia and increase sedimentation rates.  Good model for mycotoxicosis and trichothecene-induced disease.

#237  Mucopolysaccharidosis IV
Human Dz:  Mucopolysaccharidosis IV, Maroteaux-Lamy Syndrome
Animal Model:  Arylsulfatase B-Deficient Mucopolysaccharidosis in the Siamese Cat
Test for with the Berry spot test for glycosaminoglycans (GAG).  {Dermatan sulfate}.  Broad, flattened face by six weeks of age.  Metachromatically staining granule with toluidine blue found in the polymorphs.  Manifests as retardation in man.

#250  Liver Fluke Infection
Human Dz:  Clonorchis sinensis infection

Animal Model:  Liver Fluke (Platynosomun concinnum) infection in the Cats
C. sinensis common in China, Korea, Taiwan, and Hong Kong.

Life cycle of P. concinnum in the cat has land snail (Subulina octona or Eulota smilaris as first intermediate host.  The second intermediate host is the genus Anolis (lizard) or the genus Hemidactylus (gecko).

#251  Endocardial Fibroelastosis
Human Dz:  Endocardial Fibroelastosis 

Animal Model:  Endocardial Fibroelastosis in Burmese Cats
Primary endocardial fibroelastosis (EFE) is a congenital anomaly characterized by diffuse fibrous and elastic endocardial thickening.  Left side cardiac involvement.  Onset precipitated in Burmese and probably Siamese cats by respiratory infection around 3 to 4 months of age.  

#259  Niemann-Pick Disease
Human Dz:  Niemann-Pick Disease

Animal Model:  Sphingomyelinosis of Siamese Cats
Deficiency of sphingomyelinase activity.  Autosomal recessive inheritance similar to Type A N-PD in man.  Accumulation of sphingomyelin, cholesterol and gangliosides in neurons and visceral cells of mononuclear phagocyte system.

#263  Hageman Trait
Human Dz:  Hageman Trait

Animal Model:  Factor XII Deficiency in Domestic Cats
Autosomal recessive inheritance.  Factor XII occurs in the plasma of all mammals except the Cetacea family, whales and porpoises.  Avians and reptiles do not have factor XII either.

#281  Gyrate Atrophy of the Choroid and Retina
Human Dz:  Gyrate Atrophy of the Choroid and Retina

Animal:  Gyrate Atrophy of the Choroid and Retina in the Domestic Cat
Visual dysfunction.  Complete retinal degeneration in cats with a scalloped degeneration in man.  Cats do not develop cataracts at later stages as seen in man.  Plasma ornithine levels increased 40X in cats compared to 10X in humans.  Ornithine-delta-aminotransferase deficiency.

#295   Lymphatic Filariasis (cats)
Human:  Lymphatic filariasis

Animal:  Lymphatic Filariasis due to Brugia malayi in Cats
Cat shows temporary lymphangitis and fever seen in humans.  Some cats demonstrate the elephantiasis that some people show.

#340 (S) Diabetes Mellitus
Human Dz:  Diabetes mellitus Type 2

Animal Model:  Diabetes Mellitus - Islet Amyloid Complex in Cats
Type 2 (non-insulin-dependent) diabetes mellitus constitutes up to 90% of human diabetics.  Intra-islet deposition of amyloid common to all human cases.  Occurs in cats that are 8 years or older.  No breed predilection.

#351  Acquired Immunodeficiency Syndrome
Human Dz:  Acquired Immunodeficiency Syndrome

Animal Model:  Feline Leukemia related Immunosuppression.

FeLV retrovirus causing hematopoietic malignancies, marrow suppression, and immunosuppression in cats.  Comparable to HTLV-III/LAV in humans.  Both man and cat are at increased risk of malignancy.  Seen as Kaposi sarcoma in man myeloproliferative disorders in the cat.  Both the infected human and the cat have significantly shortened life spans. 

#384  Acute Bacterial Otitis Media
Human Dz:  Acute Bacterial Otitis Media

Animal Model:  Acute Bacterial Otitis Media in Cats
Hemophilus influenza, Streptococcus pneumoniae, Streptococcus pyogenes and Staphylococcus aureus are most common causative agents.

#422  Glycogen Storage Disease type IV
Human Dz:  Glycogen Storage Disease Type IV, Type IV Glycogenosis, Andersen Disease, Amylopectinosis

Animal Model:  Feline Glycogen Storage Disease Type IV, Glycogen Branching Enzyme Deficiency of Domestic Cats

Autosomal recessive condition due to deficiency of glycogen branching enzyme.  Seen most commonly in Norwegian forest cats.  Aqueous Iodine stains glucans of cytoplasmic inclusions a dark blue.  Also PAS positive and diastase resistant.

#423  Feline Niemann-Pick Disease type C
Human Dz:  Niemann-Pick Disease type C

Animal Model:  Feline Niemann-Pick Disease type C (DSH cat)

Autosomal recessive neurovisceral lysosomal storage disorder w/ resultant cholesterol lipidosis.  Unlike types A and B this condition is NOT a primary sphingomyelinase deficiency.  Liver weights of affected cats are 5X and brain weights 2X.

Interstitial Cystitis

Human Dz: Interstitial Cystitis

Animal Model: Interstitial Cystitis, Idiopathic cystitis, “Feline Urologic Syndrome – FUS”, “Feline lower urinary tract dz

Diagnosis of idiopathic (interstitial) cystitis requires the presence of chronic irritative voiding symptoms, sterile and cytologically negative urine, characteristic cystoscopic or radiographic finding, and failure to identify any other cause.

Patients must have either glomerulation (submucosal petechial hemorrhages) on cystoscopic exam or a classic Hunner’s ulcer, and must have either pain assoc. w/ the bladder or urinary urgency.

One difference is gender distribution, in cats, both genders are affected equally, whereas in human beings, 90% of patients are women.
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