










































































































































































































































































layer chromatography, is Gy,-ganglioside (Figure 3). Brains and livers of
propositi show a 70 to 80% reduction in the activity of 8-galactosidase for
synthetic substrate at pH 4.5.2

Genealogic investigations indicate that inbreeding is involved in all
herds in which the disease is found."?® Parents of affected calves are
clinically normal, suggesting autosomal recessive inheritance.

Comparison With Human Disease

Gui-gangliosidosis Type II is a late infantile form of the disease which
differs phenotypically from the infantile generalized Type 1 form in that
skeletal abnormalities and visceromegaly are absent, and affected children
may survive for some years.* In both forms of the disease there is ac-
cumulation of Gy,-ganglioside in the brain and a keratin sulfate-like
glycosaminoglycan in the viscera.® There is some dispute as to whether the
two phenotypes represent separate genotypic entities.”® A reduction in -
galactosidase activity is detectable in the tissues of patients of both
phenotypes, and a recent comparison of the enzymic defects suggests that
they are distinct genotypes.®

Bovine Gy -gangliosidosis differs from both human tyvpes in that no
significant histologic changes are present in liver, spleen, or kidney.? The
time course of the disease in calves is short and, in this respect, it resem-
bles the human Type I form. However, on the basis of lack of notable
visceral and skeletal involvement and the residual 3-galactosidase activity
in brain and liver, it may be provisionally regarded as analogous to human
Gyii-gangliosidosis Type I1.23

Figure 1—Neu-
rons are swollen
and Nissl's sub-
stance is dis-
placed around
nuclei. There is
a slight increase
in the number
of glial elements.
Nucleus gracilis.
(Cresyl violet, X
100).




Figure 2—Swol-
len neurons are
filed with in-
tensely PAS-
positive granular
material. Ventral
horn of cervical
cord. {PAS, X
200).

Usefulness of the Model

The model provides an opportunity for experimental approaches to the
study of Gy -gangliosidosis, particularly with regard to possible
therapeutic measures.

Availability

Spontaneous cases of this disease are rare and may be misdiagnosed if
laboratory examinations are not employed. Heterozygous cows and frozen
semen from heterozygous bulls are being used in an attempt to maintain
the model at the Veterinary Research Laboratory, Dublin, and the Field
Station of the University of Dublin Veterinary School.

Figure 3—Thin layer

chromatogram of
brain gangliosides
from a control calf.
(B) and calves with
gangliosidosis (A,
C, and D). Increases
in Gy, ganglioside
are clearly dem-
onstrated.
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Model No. 88

Spinal Dysraphism

Human Disease: Spinal Dysraphism — Syringomyelia.

Animal Model: Spinal Dysraphism — Syringomyelia in Weimar-
aner Dogs.

Reprinted from:
COMPARATIVE PATHOLOGY BULLETIN
8:3, August 1976

Contributed by J. T. McGrath, V.M.D., Department of Pathobiology,
School of Veterinary Medicine, University of Pennsylvania, Philadel-

phia, PA 19174,

Biological Features: This syndrome, first described by McGrath
(1), is primarily a disease of the Weimaraner dog. Clinical signs
are manifested when the affected puppy begins to posture and
walk at 3-6 weeks of age. The signs include a stereotyped
synchronous hopping gait of the pelvic limbs which simulates
the hop of a rabbit. Findings of neurologic examination are
essentially normal with the exception of a bilateral synchron-
ous flexor response upon unilateral pinching of a pelvic paw.
Affected animals have a variety of postural and gross anoma-
lies including scoliosis, koilosternia, abnormal hair streams in
the mid-dorsal neck hair coat and tail-kinking. Both sexes are
affected and diseased litters are whelped by clinically normal
and affected females (2).

Dysraphic lesions are most obvious in the thoracic and
lumbar spinal cord. They are characterized by:
1. Anomalies of the central canal which include hydromyelia,
duplication and absence (Figs. 1 and 2). In some sections, the
central canal is represented by an ependymal micro-rosette.
Such canals occupy an abnormally dorsal or ventral position in
the central gray matter. Examination of many sections from
various spinal cord segments of an affected animal usually
discloses all types and variations of central canal anomalies.
2. Anomalies of the ventral-median fissure and ventral gray
horns appear to be inter-related (Fig. 3). These include
complete absence of fissure formation to varying degrees of
fissure penetration. Anomalies of associated gray matter
include: the presence of aberrant nerve cell bodies, axons, and
gray neuropil in a central median position below the white
commissure and in the region normally occupied by the fissure
and the ventral white columns. In some sections, these
ectopias of gray matter form strands between the ventral gray
horns and suggest faulty neurobiotaxis of the medial cell
nuclei of the ventral horn.
3. Anomalies of the dorsal gray horns and dorsal septum are
not striking. In some sections, a distinct septum is not
obvious (Fig. 1). Heterotopic glial nests may be found in the

subarachnoid space at the base of the medulla oblongata and
spinal cord in some affected animals.

In the series of animals studied by us, 18 animals evidenced
subgross or gross cavitation of the spinal cord (Fig. 4). This
lesion usually involves the medial base of the dorsal gray
horns, central gray and dorsal white columns. The youngest
animal noted with cavitation was 3 months of age. More
extensive and gross syringomyelia (Fig. 5) is usually found in
older animals. The cavitation does not appear to create new,
nor change, the existing clinical signs.

Comparison with Human Disease: In man, the concept of
status dysraphicus appears to have controversial clinicopatho-
logical significance. A positive relationship of lesions and signs
was described by Fuchs (3), Bremer (4) (5), Curtius (6),
Lichtenstein (7), Benda (8), Van der Weil (9) and others.
Norman (10), however, suggested that the reported spinal cord

Fig. 1. Section of thoracic spinal cord of a 9-month-old female dog.
Absence of obvious dorsal septum, hydromyelia and shallow penetra-
tion of the ventral median fissure. Luxol Blue Cresy! Violet.

(1976) 2p.
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Registry of Comparative Pathology. Armed Forces Institute of Pathology, Washington, DC




lesions indicated only a developmental origin of abnormalities
seen elsewhere in the nervous system of affected individuals.

While the lesion described in the dog appears more subtle
than those usually described in man, I believe the canine
syndrome has obvious similarities to the condition labeled
status dysraphicus or spinal dysraphism in man.

The hopping gait and the synchronous flexor response, the
latter a segmental reflex, may result from the dysraphic lesions

o

Fig. 2. Section of thoracic cord of a 6%-month-old male dog. The
central canal is absent. Note poor demarcation of gray matter. The
dorsal gray horns appear fused and slightly rarefied in their central
region. The dark area in one horn is hemorrhage. The dorsal septum is
not distinct and a short ventral median fissure extends toward the fused
ventral gray horns. H and E. :

Fig. 3. Lumbar spinal cord of a 2%-month-old female dog. Note
complete absence of ventral median fissure. The dorsal aspect of the
ventral white columns contains aberrant nerve cell bodies, axons and
gray neuropil. Note small gray ectopias at medial base of one ventral
gray hom. Luxol Blue Cresyt Violet,

Fig. 4. Section of thoracic
spinal cord of a 9-month-old
female. Note the obvious
rarefaction and cavitation in
the central gray and adjoining
dorsal gray matter. The ventral
median fissure is shortened.
Hand E. ’

of the caudal lumbar and sacral spinal cord. This interpretation
is supported by Ten Cate (11) who attributed the normal
hopping gait of the rabbit to a lumbosacral neural mechanism.

The incidence of spinal cord cavitations or syringomyelia in
the dogs with dysraphic cord lesions also seems significant. At
present, our studies support an embryological onset for the
dysraphism and a postnatal onset for the cavitation. It seems
logical to propose a potential sequential relationship between
the lesions. In fact, study of multiple segmental cord sections
from affected dogs supports the following concept: “The
abnormal morphogenesis of the spinal cord must perforce
involve the intrinsic vasculature and create an abnormal
pattern of drainage and supply.” This concept in the light of
the ventral median fissure anomaly seems obvious with respect
to the central artery and veins normally housed within the
normal fissure. Studies of the syringomyelic lesions also
support an inadequate blood supply as their cause. The lack of
cellular response, especially macrophages, further suggests a
mild degree of long lasting ischemia. The pathogenesis remains
enigmatic.

Significance: This disease in Weimaraner dogs should be useful
to study the sequences of development of the lesions, possibly
starting during embryonic life. Possibly, enzyme systems on
pathogenetic mechanisms could be studied in these animals.

Availability: The disease is well recognized by most breeders
of the purebred Weimaraner dog. We have examined an
affected litter in the last year. With some effort, a colony of
heterozygotes could be established to supply needed affected
animals for study.
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Fig. 5. Gross cross sections of the spinal cord of a 16-month-old female
to illustrate syringomyelic cavitation from vertebrae Cg through T,4.



Model No. 89 Reprinted from:
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Cushing’s Syndrome, Hypercortisolism

Human Disease: Cushing’s Syndrome, Hypercortisolism,
Cushing’s Disease, Nelson’s Syndrome

Animal Model: Hyperadenocorticism (Cushing’s-like
Syndrome and Disease in Dogs)

Contributed by: Charles C. Capen, DVM, PhD, and Sharron L. Martin, DVM, MSc,
Departments of Pathobiology and Clinical Sciences, College of Veterinary Medi-
cine, The Ohio State University, 1925 Coffey Road, Columbus, OH 43210.

Biologic Features

Hyperadrenocorticism is one of the more frequently encountered
naturally occurring endocrinopathies in the dog. Since hyperadrenocor-
ticism in dogs can be either of primary pituitary or adrenal cortical origin,
the eponym Cushing’s-like disease is used to designate those cases with a
demonstrable pituitary lesion and Cushing's-like syndrome when the
primary pathogenic mechanism is in the adrenal gland.

The elevations of circulating cortisol levels in dogs with
hyperadrenocorticism may result from one of several pathogenic
mechanisms. The most common is a functional corticotroph (ACTH-
secreting) adenoma of the pituitary causing bilateral adrenal cortical
hypertrophy and hyperplasia (Figure 1).! Since the diaphragma sellae is
incomplete in dogs, the line of least resistance favors dorsal expansion by
an enlarging pituitary adenoma into the overlying hypothalamus.? This
differs from the situation in man, where the complete diaphragma sellae
favors ventrolateral growth of a pituitary neoplasm with erosion of the
sphenoid bone which often is demonstrable radiographically. Cells com-
prising functional corticotroph adenomas are chromophobic by light
microscopy but at the level of ultrastructure they resemble the ACTH-
secreting cell of the adenohypophysis. The large cytoplasmic area of the
tumor cells contains a well-developed endoplasmic reticulum, large Golgi
apparatus, and numerous small (approximately 175 mu) secretion
granules.!

Hyperadrenocorticism also occurs as a result of idiopathic adrenal cor-
tical hyperplasia. Serial sections of the pituitary gland and hypothalamus
have failed to demonstrate any morphologic lesion that would explain the

For reference citation — Capen, C. C. and Martin, S. L.: Cushing’s Syndrome, Hypercortisolism,
Cushing’s Disease, Nelson’s Syndrome, Model No. 89. In Handbook: Animal Models of Human
Disease. Fasc. 5. Edited by T. C. Jones, D. B. Hackel and G. Migaki. Registry of Comparative
Pathology, Armed Forces Institute of Pathology, Washington, DC (1976) 4p.
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apparent inappropriate or excessive secretion of ACTH that results in the
striking hyperplasia of cells in the zona fasciculata and elevated blood
levels of cortisol.

Functional adrenal adenomas and carcinomas are infrequent causes of
hyperadrenocorticism in the dog.® They usually are unilateral and result
in dramatic atrophy of the contralateral gland. Ectopic se¢retion of ACTH
by a nonendocrine neoplasm leading to long-term cortisol excess as occurs
in human beings has not been reported in the dog.

Dogs with hyperadrenocorticism develop a number of distinctive
clinical signs and functional disturbances. The atrophy and weakening of
abdominal and skeletal muscles results in gradual abdominal enlarge-
ment, lordosis, and a straight-legged skeletal-braced posture (Figure 2).
Skin lesions occur in over 90% of dogs with hyperadrenocorticism.
Alopecia begins initially over points of wear and spreads in a bilaterally
symmetrical pattern to involve a significant percent of the body surface
(Figure 2). The epidermis is markedly thinned and fragile. Hair follicles
are atrophic and distended with keratin debris. However, the stratum cor-
neum of the epidermis is thickened due to the accumulation of multiple
interlapping plates of keratin (Figure 3), giving the skin surface a
roughened and wrinkled appearance. Hyperpigmentation, multifocal
areas of cutaneous mineralization, prominent dermal vessels, and oc-
casionally striae also are observed in dogs with hyperadrenocorticism.

A consistent laboratory finding in dogs has been the excretion of large
volumes of dilute urine with a low specific gravity (approximately 1.007 or
lower). There is atrophy of fixed lymphoid tissues in the spleen and [ymph
nodes with a significant reduction in circulating lvmphocytes (6% or
less of total leukocytes). The total leukocyte count is elevated (mean
16,000/cu mm) with an increased percentage of neutrophils (mean
91%) and an eosinophil count consistently reduced below 100/cu mm.
Plasma cortisol levels usually are elevated, and there is'an exaggerated
increase in response to exogenous ACTH administration in dogs with
hyperadrenocorticism compared to controls.* Urinary 17-hydroxycortico-
steroid metabolites of cortisol (e.g., cortol, 3-epiallocortol, and cortolone),
determined by a 17-ketogenic procedure, are elevated and there is a simi-
lar exaggerated increase after ACTH stimulation. Only a small percentage
(20 to 30%) of the breakdown products of cortisol in dogs are detected
by the Porter-Silber procedure, thereby limiting the usefulness of this
method.®

Comparison With Human Disease

Many of the distinctive clinical signs and functional disturbances as-
sociated with long-term cortisol excess are similar in dogs and human be-



ings. In both species there is an increased appetite and intake of food;
centripetal redistribution of body fat, giving the neck and shoulders a
thick appearance; muscular atrophy and weakness; wrinkled and thin skin
with prominent dermal vessels and striae. Plasma cortisol levels are ele-
vated in both species, but significant alterations in serum sodium, potas-
sium and chloride levels occur only in humans with Cushing’s syndrome.

Usefulness of This Model

Since hyperadrenocorticism in dogs shares most of the important
characteristics with the human disease, it offers the opportunity to study
the long-term effects of excessive endogenous cortisol secretion initiated
by one of several different pathogenic miechanisms. Investigations with
this animal model may help to develop a more effective medical treatment
for Cushing’s syndrome in man through the use of 0,p'-DDD ¢ or other
adrenocorticolytic drugs. Cells of the zona fasciculata and reticularis are
highly susceptible to the cytotoxic effects of 0,p’-DDD, and clinical mani-
festations of cortisol excess in dogs can be rapidly reversed by relatively
low doses (50 mg/kg) administered at weekly intervals.

Availability

The relatively frequent occurrence of this endocrinopathy in pop-
ulations of adult dogs referred for diagnosis to university or private
veterinary teaching hospitals in the United States provides a source for
limited numbers of dogs with hyperadrenocorticism. Certain breeds such
as boxers and Boston terriers appear to be predisposed to develop func-
tional pituitary neoplasms and Cushing's-like disease, whereas poodles
more frequently develop idiopathic adrenal cortical hyperplasia and
Cushing’s-like syndrome.
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Model No. 90

Syndactyly

Human Disease: Syndactyly.

Animal Mode!l: Hereditary Syndactyly in Cattle.

Reprinted from:
COMPARATIVE PATHOLOGY BULLETIN
8:3, August 1976

Contributed by H. W. Leipold, Dr. med. vet., Ph.D., M. M. Guffy,
D.V.M., MS. and J. E. Cook, D.V.M., Ph.D., Department of Pathology,
Kansas State University, Manhattan, Kansas 66506.

Biological Features: The physical signs of hereditary syndacty-
ly in cattle, which can easily be recognized at birth, consist of
variable degrees of fusion or non-division of functional digits
(2, 5, 6, 8-11). The condition results in a stiff and insecure
joint. Furthermore, syndactylous cattle frequently developed
clinical signs of hyperthermia including elevated rectal temper-
atures (41.5 to 45 C), tachycardia and tachypnea (10).
Syndactyly is one of the common congenital defects in
purebred and commercial U.S. Holstein cattle due to homo-
zygosity of a simple autosomal recessive gene with incomplete
penetrance and variable expressivity (9, 10). However, other
breeds of cattle such as Chianina and Simmental are affected.

Pathological Features: Structural changes in the feet induced
by the gene (sy) in Holstein cattle are the following:
Syndactyly most frequently involves the right front foot,
followed in frequency of both front feet affected. followed by
syndactyly in three feet: four feet are rarely affected. The
external degree of syndactyly varies considerably and four
groups are distinguishable. [ The overlap or escaper animal does
not show external signs of syndactyly.] Animals affected with
partial syndactyly have hooves partially fused at their axial-
coronary border. Intermediate degrees of syndactylous hooves
show signs of both fusion and dual embryonic origin with
dorso-axial groove (Fig. 1). Completely syndactylous hooves
have no indication of dual embryonic origin. The osteological
changes parallel the external changes (3-5,7). External normal
overlaps have synosteosis of ulnar and intermediate carpal
bones on the right front feet. In addition, the small meta-
carpalia are well developed (10). In all other cattle afflicted
with syndactyly, the most proximal synosteosis involves fusion
of intermediate and ulnar carpal bones. The right metacarpal
bone of syndactylous cattle reveals brachydactylous changes

Fig. 1. Syndactyly in a Holstein Calf. Notice complete syndactyly of
right front foot, partial syndactyly of left front foot and normat hind
feet.

and transitional changes from a narrow intertrochlea natels to
a single distal trochlea. The number of proximal sesamoid
bones varies with the degree of fusion. The slight degrees of
fusion have four proximal sesamoids; those with moderate
fusion, three; the advanced degrees, two (Fig. 2). The
phalanges have various degrees of fusion. The second phalanges
have the most advanced degrees of fusion followed by the
third and then the first phalanges (Fig. 3). Development of
small metacarpalia and metatarsalia is exaggerated in syn-
dactylous cattle. The degree of horizontal synosteosis is always
greatest in the right front leg. and more severe in front legs if a
hind leg is affected. Muscles and tendons. nerves and blood
vascular supply are adapted to the reduction of digits (2-6).
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There is a pleiotrophic effect of the syndactylous gene in that
syndactylous cattle are subvital and have serious to moderate
heat adaptation problems (9, 10).

Comparison with Human Disease. Syndactyly in cattle shares
common features with human syndactyly (1).

Availability: At present a small herd of syndactylous cattle is
maintained at the Animal Resources Facility of the College of
Veterinary Medicine at Manhattan, Kansas.

Fig. 2. Radiograph of right
front foot of hereditary bo-
vine syndactyly. Notice one
distal trochlea of metacarpus,
enlarged small metacarpalia,
two proximal sesamoid bones
and horizontally fused pha-
langes.
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HANDBOOK: ANIMAL MODELS OF HUMAN DISEASE

Adenocarcinoma, DMH-induced, in color of
rats, 42
endometrial, in aged rabbits, 21

Aflatoxin, 35, 36
African swine fever, 23
Agammaglobulinemia, Swiss-type, 83

Agenesis, renal, due to hypervitaminosis A, 13
sacrococcygeal, 16

Alcoholic fatty liver, 30, 50
Aleutian mink disease, 23, 33
Amyloidosis, 17

Anemia, equine infectious, 63
hemolytic, 62
hemolytic inherited, 7, 41
hemolytic, viral induced, 63

Anencephaly, due to hypervitaminosis A, 13
Angiostrongylus cantonensis, 19

Anomalies (See also Malformations)
aganglionic megacolon, 71
congenital, due to hypervitaminosis A, 13
deafness, 34
dysraphism, spinal, 88
in Manx cat, 16
of facioskeletal structures, 34
pigmentary, in cat, 34
sex chromosome, 5
syndactyly, 90
testicular feminization, 61

Antihemophilic factor, (AHF), deficiency of, 12

Anus, imperforate, due to hypervitaminosis A,
13

Arteritis, 33

Arthritis, due to Mycoplasma, 46
rheumatoid, 46

Asthenia, canine cutaneous, 73

Autoimmune disease, 40

Autosomal trisomy, 65

Avian reovirus disease, 66

Birth defects, of central nervous system, 55
Bluetongue-vaccine-virus infection, in lambs, 15

Calcification, cerebral, due to cytomegalovirus,
84

Calf, newborn, induced diarrhea in, 75
sacrococcygeal agenesis in, 16
spina bifida in, 16

Campylobacter (Vibrio) fetus, 72
Cancer, breast, 54

Carcinoma, embryonal, 10
hepatocellular, 35, 36
medullary thyroid, 43

Cardiomyopathy, 28, 49

Cardiopulmonary disease, 31

Index to Fascicles 1—5

Numbers refer to Model Numbers

Cat, amyloidosis in, 17
deafness in, 34
gammopathies in, 57
globoid cell leukodystrophy in, 9
male, tortoiseshell, 5
Manx, sacrococcygeal agenesis in, 16
Manx, spina bifida in, 16
pigment abnormalities in, 34
porphyriain, 6
retinal degeneration in, 45
Siamese, GM1 gangliosidosis in, 52

Cattle, Angus, mannosidosis in, 44
Angus, pseudolipidosis in, 44
Ayrshire, lymphedema in, 24
Friesian, cerebrospinal lipidosis in, 87
Friesian, GM1 gangliosidosis in, 87
hereditary syndactyly in, 90
lymphosarcoma in, 56
pancreatolithiasis in, 37
porphyriain, 6
venereal vibriosis in, 72

Chicken, muscular dystrophy in, 22, 51
obese strain (OS), 85
thyroiditis in, 85

Chimpanzee, Down’s syndrome in, 25
Cholelithiasis, 74

Christmas disease, 12

Chromosome, sex, anomalies, 5

Cirrhosis, in lipotrope-deficient rats, 50
Cleft lip, due to hypervitaminosis A, 13
Cleft palate, due to hypervitaminosis A, 13
Coonhound paralysis, 1

Cor pulmonale, 31

Creutzfeldt-Jakob disease, 20, 33
Crigler-Najjar syndrome, 26

Cushing’s disease, 89

Cushing’s syndrome, 89

Cyclic neutropenia, 32

Cystic fibrosis, 14

Cytomegalovirus, 84

Deafness, congenital, in cat, 34

Defects, birth, of central nervous system, 55

Deformities, reduction of extremities in
thalidomide syndrome, 29

Diabetes mellitus, 70, 81
Diarrhea, infantile, 75

Disease, Aleutian mink, 23, 33
autoimmune, 40
avian reovirus, 66
cardiopulmonary, 31
Cushing’s , 89
Hirschsprung’s, 71
immunoproliferative, 63
Krabbe’s, 9
Lafora’s 18

Marek’s, 23

Milroy’s, 24

round heart, 49

varicella-like, 69

viral, antigenic modulation in, 63

Dog, Alaskan malamute, anemia in, 41

amyloidosis in, 17

Coonhound paralysis in, 1

Cushing’s-like syndrome in, 89

cyclic neutropenia in, 32

distemper-associated demyelinating
encephalomyelitis in, 68

Ehlers-Danlos syndrome in, 73

gammopathies in, 57

globoid cell leukodystrophy in, 9

glycoproteinosis in, 18

GM2 gangliosidosis in, 39

hemophilia in, 12

hypervitaminosis A in, 13

Lafora’s disease in, 18

lymphedema in, 24

sacrococcygeal agenesis in, 16

spina bifida in, 16

syndactyly in, 90

systemic lupus erythematosus in, 27

Weimaraner, spinal dysraphism—syringo-
myelia in, 88

Down’s syndrome, 25
Dubin—Johnson (Sprinz-Nelson) syndrome, 2
Duck, amyloidosis in, 17

Dysentery, bacillary, 86
Shigella, 86

Dysgammopathies, 33

Dysraphism, spinal, 88

Ehlers-Danlos syndrome, 73
Endocardial fibroelastosis, 31, 49
Endocarditis, bacterial, 4
Endometriosis, 80

Epilepsy, myoclonus, 18

Equine infectious anemia, 23
Escherichia coli, 75

Exencephaly, in mice with Trisomy 12, 65
Factor VIII (antihemophilic factor), 12

Factor IX (plasma thromboplastin component
factor), 12

Fatty liver, 30, 50

Ferret, effects of methylazoxymethanol acetate
on brain development of, 55

Fetal death, 65

Fetal growth retardation, 64
Fructose intolerance, hereditary, 58
Galistone, cholesterol, 74
Gammopathies, monoclonal, 57

Gilbert’s syndrome, 8



Globoid cell leukodystrophy, 9
Glomerulitis, immunologically mediated, 63

Glomerulonephritis, immunologically
mediated, 33
viral, 19

Glycoproteinosis, neuronal, 18

GM, gangliosidosis, in cats, 52
+ype 11, in cattle, 87

GM, gangliosidosis, in dogs, 39

Goat, transmissible mink encephalopathy in, 20

Gonorrhea, 72

Guillain-Barre syndrome, 1

Guinea pig, hypervitaminosis A in, 13

Hamster, golden, hypervitaminosis A in, 13
lymphocytic choriomeningitis in, 23
muscular dystrophy in, 51
Syrian, benzo(a)pyrene-induced tumors in, 53
Syrian, cardiomyopathy in, 28
Syrian, muscular dystrophy in, 22
transmissible mink encephalopathy in, 20

Hemophilia A, 12

Hemophilia B, 12

Hepatitis, active, chronic, 76
infectious, 33

Hirschsprung’s disease, 71
Hog cholera, chronic, 19

Horse, anemia in, 63
combined immunodeficiency in, 83
lymphosarcoma in, 56

Hydranencephaly, 15, 55
Hydrocephalus, congenital communicating, 38

Hydrocephaly, due to Vitamin A deficiency,
in rabbits, 38

Hydronephrosis, due to hypervitaminosis A,
13

Hyperadrenocorticism, 89
Hyperbilirubinemia, congenital, 2, 8, 26
Hypercortisolism, 89

Hypertensioﬁ, pulmonary, 31
Hypervitaminosis A, 13

Hypoplasia, cerebellar, 55
Immunodeficiency (severe), combined, 83
Immunoproliferative disease, 23
Impairment, developmental, 65

Infection, central nervous system, 79
persistent viral, 63

Jaundice, obstructive, 77

Kernicterus, 26

Klinefelter’s syndrome, §

Krabbe’s disease, ¢

Kuru, 20, 33

Lafora’s disease, 18

Lamb, Bluetongue-vaccine-virus infection in, 15

Lead poisoning, 11

Leukemia, 56
lymphocytic, 60

Leukosis, 56
Lipidosis, cerebrospinal, 87

Lipo-proteinosis, pulmonary alveolar, 67
silica-induced, 67

Lissencephaly, 55

Lithiasis pancreatica, 37

Liver, alcoholic fatty, 30, 50
Lymphedema, congenital hereditary, 24
Lymphocytic choriomeningitis, 23

Lymphoma, Burkitt’s, 60
malignant, 56
malignant, herpesvirus-induced,
in nonhuman primates, 60
malignant, in rabbits, 60

Lymphosarcoma, 56
Malaria, 78

Maiformations (See also Anomalies)
cerebral, due to Bluetongue-vaccine-virus
infection, 15
congenital, brain, §5
congenital, of viral etiology, 15
due to thalidomide, 29

Malignant lymphoma, 56, 60

Mannosidosis, 44

Marek’s disease, 23

Megacolon, aganglionic or hypoganglionic, 71

Meningoencephalitis, due to Naegleria, 48
eosinophilic, due to Angiostongylus
cantonensis, 79

Methylazoxymethanol acetate, effects of on
brain development, 55

Mice (See Mouse)

Micrencephaly, S5

Micrognathia, due to hypervitaminosis A, 13
Microphthalmia, due to hypervitaminosis A, 13
Milroy’s disease, 24

Mink, Aleutian disease of, 23, 33
Ehlers-Danlos syndrome in, 73
encephalopathy of, 20

Mongolism, 25

Monkey, (See also Nonhuman Primates)
Brazilian squirrel, cholelithiasis in, 74
diabetic syndrome in, 81
hemolytic anemia in, 62
howler, 2
hypervitaminosis A in, 13
lvmphocytic choriomeningitis in, 23
owl, malaria in, 78
patas, varicella-like disease in, 69
rhesus, endometriosis in, 80
shigeltosis in, 86
toxoplasmosis in, 3
transmissible mink encephatopathy in, 20

Monocrotaline, 31

Mouse, amytoidosis in, 17
anemia in, 7
avian reovirus disease in, 66
biliary obstruction in, 77
cytomegalovirus-induced cerebral
calcification in, 84

diabetes mellitus in, 70
eosinophilic menir goencephalitis in, 79
fetal, autosomal trisomies in, 65
gammopathies in, 57
hepatitis, chronic, induced by reovirus
Type 3, in, 76
hypervitaminosis A in, 13
lymphocytic choriomeningitis in, 23
meningoencephalitis in, 48
muscular dystrophy in, 22, 51
New Zealand, autoimmune disease in, 40
Piebald, aganglionic megacolon in, 71
Spotted mutant, aganglionic megacolon in, 71
Swiss, sacrococcygeal agenesis in, 16
Swiss, spina bifida in, 16
testicular teratomas in, 10
X-linked testicular feminization of, 61
Mucoviscidosis, 14
Multiple sclerosis, 33, 68

Muscular dystrophy, congenital,
progressive, 22, 51

Myelocele, 16

Myocardial failure, 28

Nelson’s syndrome, 89

Neoplasia, mammary, in dogs, 54

Neoplasm, ultimobranchial thyroid, in bulls, 43

Nonhuman primates, (See also Monkey)
endocardial fibroelastosis in, 31
endometriosis in, 80
lead poisoning in, 11
oxygen toxicity in, 59
shigellosis in, 86
varicella in, 69

Obstruction, biliary, chronic, 77

Omphalocele, due to hypervitaminosis A, 13

Opossum, endocarditis in, 4

Oxygen toxicity, 59

Pancreatolithiasis, 37

Panencephalitis, subacute sclerosing, 33, 68

Phenylketonuria, in rats, 47

Phocomelia, due to hypervitaminosis A, 13

Pig, (See also Swine)
hypervitaminosis A in, 13

lymphosarcoma in, 56

Plasma thromboplastin component (PTC)
factor, 12

Plasmodium falciparum, 78
Plasmodium malariae, 78

Plasmodium vivax, 78

Plumbism, 11

Pneumonia, bacterial, virus-induced, 66
Poisoning, lead, 11

Polyneuritis, idiopathic, 1
Polyradiculoneuritis, idiopathic, 1
Porencephaly, 15

Porphyria, 6

Primates, nonhuman, thalidomide syndrome
in, 29

Pseudolipidosis, in Angus cattle, 44



Pulmonary hypertension, 31

Rabbit, adenocarcinoma in, 21
gammopathies in, 57
hydrocephalus in, 38
hypervitaminosis A in, 13
malignant lymphoma in, 60

Raccoon, transmissible mink encephalopathy
in, 20

Rainbow trout, carcinoma in, 36

Rat, adenocarcinoma of colon in, 42

alcoholic fatty liver in, 30

arthritis in, 46

Belgrade, anemia in, 7

carcinogenesis in, 35

Fischer-344, interstitial cell tumor in testis
of, 82

Gunn, hyperbilirubinemia in, 26

hypervitaminosis A in, 13

lipotrope-deficient, cirrhosis in, 50

lipotrope-deficient, fatty liver in, 50

phenylketonuria in, 47

silica-induced pulmonary alveolar lipo-
proteinosis in, 67

sustained intraportal infusion with fructose
in, 58

uterine vessel ligation in, 64

Reovirus, Type 3, 76, 77

Retardation, fetal growth, 64

Retinal degeneration, central, in cats, 45
Round heart disease, in turkeys, 49
Sacral dysgenesis, 16

Sacrococcygeal agenesis, 16

Saturnism, 11

Sclerosis, multiple, 33, 68

Scrapie, in sheep, 20

Scrapie-like disease of mink, 20

Sheep, Corriedale, Dubin-Johnson syndrome

in, 2

lymphosarcoma in, 56

Merino, muscular dystrophy in, 51

sacrococcygeal agenesis in, 16

scrapie in, 20

Southdown, congenital hyperbilirubinemia
in, 8

spina bifida in, 16

Shigellosis, 86
Situs inversus, due to hypervitaminosis A, 13

Skunk, striped, transmissible mink
encephalopathy in, 20

Slow virus infections, 20
Spina bifida, 13, 16

Swine, (See also Pig)
arthritis in, 46
fever (hog cholera), 19
lymphedema in, 24
porphyria in, 6

Syndactyly, 90

Syndrome, Crigler-Najjar, 26
Cushing’s, 89
diabetic, 81
Do'wn’s, 25
Dubin-Johnson, 2
Ehlers-Danlos, 73
Gilbert’s, 8
Guillain-Barre, 1
Klinefelter’s, 5
Nelson'’s, 89
thalidomide, 29
Waardenburg’s, 34

Syringomyelia, 88

Systemic lupus erythematosus, 27, 40
Teratocarcinoma, 10

Teratoma, 10
testicular, in mice, 10

Testicular feminization, 61
Thalidomide syndrome, 29

Thrombocytopenia purpura, 27

Thyroiditis, Hashimoto, 85
spontaneous, hereditary autoimmune, 85

Tocopherol, deficiency of, 62

Toxicity, oxygen, in nonhuman primates, 59
Toxoplasmosis, 3

Transmissible mink encephalopathy, 20

Tumor, benzo(a)pyrene-induced, in Syrian
hamster, 53
interstitial cell, in testis of rat, 82

Turkey, round heart disease in, 49
Varicella, 69

Ventricular septal defect, due to
hypervitaminosis A, 13

Vibriosis, bovine venereal, 72
Virus, encephalomyocarditis, M variant of, 70
Vitamin A, deficiency of, 38
Vitamin E, deficiency of, 62
Waardenburg’s syndrome, 34

X-linkage, 61






