



















































































































































































mentosa, detachment, absence of macular reflex),
megathrombocytopathy, or hyperprolinemia.?™

The mode of inheritance of human hereditary
nephritis is complex. Pedigree analysis supports an
autosomal dominant®>?*® or recessive?® inheritance.
However, since males are affected more severely than
females,?? an X-linked® inheritance may be present in
some forms of the disease. Genetic data suggest that
there are multiple forms of human hereditary nephritis.

Light-microscopic changes in the kidney are usual-
ly nonspecific* and include a mild increase in mesan-
gial matrix and cellularity followed by progressive
focal segmental, and then diffuse global glomerulo-
sclerosis. Immature glomeruli are sometimes found in
increased numbers. Eventually, interstitial fibrosis,
tubular atrophy, and chronic inflammation develop.
Immunofluorescence microscopy shows only scanty
deposition of immunoglobulins and complement in
glomeruli.

Electron-microscopic evaluation of the Alport syn-
drome form of human hereditary nephritis reveals
that the GCBMs are thickened and the lamina densa
is split into multiple lamellations with small, round
electron-dense granules between the layers*’-® (Figure
2). Although lamellation is not specific for hereditary
nephritis, the widespread degree of splitting which
progressively increases with time is not seen in other
renal diseases.>® Focal areas of extreme thinning of
GCBMs may be seen in some patients.? Immune com-
plexes are not present. Podocytes show focal foot
process fusion and microvillus transformation. Bow-
man’s capsule and tubular basement membranes may
be split.?

The renal disease in the Samoyed dogs has many
clinical, genetic, and morphologic similarities to Al-
port’s syndrome in man. However, the diseases differ
since hematuria, which is prominent in man, is not a
constant finding in dogs.

Usefulness of the Model

The pathogenesis of all types of human hereditary
nephritis, including Alport’s syndrome, is unknown.
There i1s no evidence to suggest an immunologic
mechanism,® and most data point toward a structural
disorder of GCBM. Limited biochemical studies of
such basement membranes have shown reduced levels
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of hydroxyproline, cysteine, sialic acid, and hexoses,
suggesting abnormalities in collagen synthesis and/or
metabolism.5 In addition, increased urinary levels of
proline, glycine,* hydroxylysine,® and hydroxylysine
disaccharides'® suggest abnormal basement mem-
brane turnover. Finally, abnormal basement mem-
brane fragments have been found by immunoelectro-
phoresis of urine.*!

When serum was used from patients with Good-
pasture’s syndrome, which contains anti-GCBM anti-
body, there was no labeling of glomerular capillaries
in renal biopsies obtained from patients with Alport’s
syndrome.'2 There was a similar absence in kidneys of
normal newborns, suggesting that the defect in this
form of hereditary nephritis may be persistence of a
fetal type of GCBM. However, other investigators
have found that some patients with hereditary nephri-
tis have anti-GCBM binding,>'? suggesting that there
are different subgroups of this disease. Moreover,
sera from Goodpasture’s patients, absorbed with
GCBM from hereditary nephritis patients, still yields
positive immunofiuorescence of glomerular capil-
laries from normal kidneys.!? This indicates that the
GCBMs in some forms of hereditary nephritis lack an
antigen which may be related to the nephritogenic
antigen of Goodpasture’s syndrome. Studies have
also been conducted using kidneys from patients with
hereditary nephritis and antibodies to collagen types
I, III, 1V, and V; laminin; proteoglycans; and fibro-
nectin.® With immunofluorescence microscopy, there
was no difference in staining of glomerular capillaries
between patients with hereditary nephritis and nor-
mal subjects.

The model of an Alport’s syndrome type of heredi-
tary nephritis in dogs will allow more detailed bio-
chemical and immunologic analysis of various com-
ponents of the GCBM as the disease progresses.
Localization of different basement membrane com-
ponents could be studied by immunoelectron micros-
copy. The animal model also offers the opportunity to
study basement membranes in other organs of
affected dogs for determination of whether there is a
generalized basement membrane disorder. Such mate-
rial is generally not obtainable from patients with
hereditary nephritis.

Detailed study of the dog model should provide a
better understanding of the pathogenesis of human
hereditary nephritis.

Figure 1 — Electron micrograph of glomerulus from an affected Samoyed dog at 3 months. The capillary loops are widened and show exten-

sive lamellation. { x 4700)

Inset — Higher magnification of a capillary loop showing occasional small electron-dense particles between the
layers of basement membrane material. ( x 9400) CAP, capillary lumen; BM, basement membrane.

Figure 2— Electron micrograph of glo-

merulus from a patient with Alport’'s syndrome. An appearance similar to that in the Samoyed dog is seen, with widening of capillary loops

and extensive lamellations. (x 17,000)

Inset — Higher magnification of a capillary loop showing similar electron-dense particulate material

between the lamellations. (x 34,000) CAP, capillary lumen; BM, basement membrane.



Availability of the Model

The lesion described in the present paper has been
found in the glomeruli of one line of Samoyed dogs
and is being further characterized in the Departments
of Pathology, Ontario Veterinary College, Guelph,
Ontario, Canada, and The Hospital for Sick Chil-
dren, Toronto, Ontario, Canada.

References

1. Bernard MA, Valli VE: Familial renal disease in
Samoyed dogs. Can Vet J 1977, 18:181-189

2. Gubler M, Levy M, Broyer M, Naizot C, Gonzales G,
Perrin D, Habib R: Alport’s syndrome: A report of 58
cases and a review of the literature. Am J Med 1981,
70:493-505

3. Gubler MC, Levy M, Naizot C, Habib R: Glomerular
basement membrane changes in hereditary glomerular
diseases. Renal Physiol 1980, 3:405-413

4, Gaboardi F, Edefonti A, Imbasciati E, Tarantino A,
Mihatsch MJ, Zollinger HU: Alport’s syndrome (pro-
gressive hereditary nephritis). Clin Nephrol 1974, 2:
143-156

5. Habib R, Gubler MC, Hinglais N, Noé&l LH, Droz D,
Levy M, Mahieu P, Foidart JM, Perrin D, Bois E,
Griinfeld JP: Alport’s syndrome: Experience at Hépital
Necker. Kidney Int 1982, 21 (Suppl 11):520-S28

6. O’Neill WM Jr, Atkin CL, Bloomer HA: Hereditary

10.

11.

12.

ca

nephritis: A re-examination of its clinical and genetic
features. Ann Int Med 1978, 88:176-182

. Hinglais N, Griinfeld JP, Bois E: Characteristic ultra-
structural lesion of the glomerular basement membrane
in progressive hereditary nephritis (Alport’s syndrome).
Lab Invest 1972, 27:473-487

. Kohaut EC, Singer DB, Nevels BK, Hill LL: The spe-
cificity of split renal membranes in hereditary nephritis.
Arch Pathol Lab Med 1976, 100:475-479

. Spear GS: Pathology of the kidney in Alport’s syn-

drome. Pathol Annu 1974, 9:93-138

Tina LU, Lou MF, Dizio D, Calcagno PL: Alteration of

collagen metabolism in hereditary nephritis. Pediatr

Res 1979, 13:774-776

Lubec G, Balzar E, Weissenbacher G, Syré G: Urinary

excretion of glomerular basement membrane antigens

in Alport’s syndrome. Arch Dis Child 1978, 53:401-406

Olson DL, Anand SK, Landing BH, Heuser E, Grush-

kin CM, Lieberman E: Diagnosis of hereditary nephri-

tis by failure of glomeruli to bind anti-glomerular base-

ment membrane antibodies. J Pediatr 1980, 96:697-699

. McCoy R, Johnson HK, Stone WJ, Wilson CB: Ab-
sence of nephritogenic GBM antigen(s) in some pa-
tients with hereditary nephritis. Kidney Int 1982, 21:
642-652

Acknowledgment

This paper was prepared with the assistance of the Medi-
1 Publications Department, The Hospital for Sick

Children.



Model Number 301 Reprinted from:

COMPARATIVE PATHOLOGY BULLETIN
16:3, 3, August 1984

Fatal Arenavirus Infection

Human Disease: Lassa Fever

Animal Model:  Adapted Pichinde Virus Infection in Strain 13 Guinea Pigs

Contributed by: James B. Moe, DVM, PhD, Division of Pathology,
Walter Reed Army Institute of Research, Washington, DC 20012 and
Peter B. Jahrling, PhD, Medical Division, U.S. Army Medical Re-

search Institute of Infectious Disease, Frederick, MD 21701.

Biologic Features: Pichinde virus is an arenavirus which, unlike
many of the arenaviruses, has a relatively low virulence for
primates, including humans.' Because of this feature, Pichinde
virus may be safely manipulated under minimal (P-2) contain-
ment conditions.? Pichinde virus was adapted by 8 sequential
passages in spleens from guinea pigs to produce a uniformly
lethal infection of strain 13 guinea pigs subcutaneously injected
with as little as 3 plaque-forming units.® The adapted Pichinde
strain retained low virulence for primates but produced infec-
tions similar by virologic, pathologic, and clinical criteria to
human Lassa fever, and to primate models for this disease.*¢
Therefore, this adapted Pichinde virus in guinea pigs presents a
useful model of human Lassa fever.

Pathologic Features: The clinical course of experimental Pi-
chinde virus infection in strain 13 guinea pigs is characterized
by viremia, lymphopenia (1000 l}ymphocytes/mm3 or less),
neutrophilia (6000 neutrophils/mm~), moderate elevation of se-
rum glutamic oxaloacetic acid transaminase levels, and death
within 19 days of inoculation. In 6 guinea pigs tested after day
14 of infection, consistent findings included hypotension,
thrombocytopenia, acidosis, hypoxia, hyponatremia, hypergly-
cemia, increased prothrombin time, and elevated levels of
CPK, LDH, SGOT, BUN, lactate, and pyruvate.’ Similar find-
ings have been described in a limited number of human patients
with Lassa fever.® Histologically, there were numerous ran-
domly distributed foci of hepatocellular necrosis and diffuse
fatty change in the liver (Fig. 1). The pancreatic acinar tissue
often was atrophic and acinar cells contained numerous cyto-
plasmic vacuoles. Moderate to severe interstitial pneumonia
was evident in the lung. The spleen and adrenal cortices often
were congested and contained necrotic foci (Fig. 2). Direct
fluorescein-conjugated rhesus monkey serum revealed Pi-
chinde virus antigens in a distribution corresponding to the
visceral lesions seen by light microscopic evaluation of hema-
toxylin and eosin-stained sections. However, histologic lesions
were generally less severe than would be predicted from the

Fig. 1—Focal hepat-
ic necrosis (arrow)
surrounded by va-
cuolated and pykno-
tic hepatocytes in a
strain 13 guinea pig
infected with Pi-
chinde virus. (H&E,
X180).

Fig. 2—Pichinde = ¢
virus infection in 7
strain 13 guinea pigs
resulting in nuclear
debris and pyknosis
in the zona fascicu-
lata of the adrenal
cortex. (H&E, X240).

amount of viral antigens and infectious virus in the various
tissues. The central nervous system was largely spared from
infection and contained no histologic lesions.

Comparison with Human Disease: Infection of strain 13 guinea
pigs with adapted Pichinde virus produces a disease remarkably
similar to that described for Lassa fever in humans. The histolo-
gic lesions and distribution of viral antigens and infectious virus
of this experimental infection in strain 13 guinea pigs are simi-
lar to those of Lassa fever in human patients and nonhuman
primates.>¢

~ Usefulness of the Model: The pathogenesis of a lethal arena-

virus disease, analogous to human Lassa fever, can be studied

For reference citation—Moe, J. B. and Jahrling, P. B.: Fatal Arenavirus Infection, Model No. 301. In
Handbook: Animal Models of Human Disease. Fasc. 13. Edited by C. C. Capen, D. B. Hackel, T. C. Jones
and G. Migaki, Registry of Comparative Pathology, Armed Forces Institute of Pathology, Washington, DC

(1984).



in relative safety using inbred strain 13 guinea pigs. Further, the
virus and host interactions involved in determining whether the
host survives can be studied by comparing immunologic and
virologic events in strain 13 guinea pigs lethally infected with
Pichinde virus (parental vs adapted strains), or in outbred (Hart-
ley strain) guinea pigs which are more resistant to adapted
Pichinde virus. The uniform susceptibility of strain 13 guinea
pigs to adapted Pichinde virus further permits the efficacy test-
ing of antiviral drugs, immunotherapy regimens, and experi-
mental vaccines to treat or prevent lethal arenavirus diseases.
Availability: Strain 13 guinea pig-adapted Pichinde virus can be
obtained from Dr. Peter B. Jahrling for use in approved labora-
tories. Strain 13 guinea pigs can be purchased commercially or
bred in institutional colonies.
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Transplanted Malignant Tumors

Human Disease: Malignant Tumors

Animal Model: Homozygous nu/nu Mice With Transplanted Human Malignant
Tumors

Contributed by: M. Spang-Thomsen, MD and J. Visfeldt, MD, PhD, University
Institute of Pathological Anatomy, DK-2100, Copenhagen @, Denmark.

The applicability of thymusaplastic nude mice and of immune-depressed
mice in cancer research has been substantiated in numerous reports on almost all
oncologic aspects.'*® Most kinds of human tumors have been successfully estab-
lished as serially transplantable tumors.> By the use of a diversity of parameters
it was shown that the heterotransplanted tumors retain many important tumor
characteristics, and that these characteristics are unaffected by the heterologous
host.? It is of special interest that the model permits the expression of tumor
heterogeneity due to inherent genetic instability, which appears to be a funda-
mental feature of neoplastic tissues.>”’

The heterotransplanted human tumors and the immune-incompetent animals
hold a prominent position in current cancer research, including biological char-
acterization of malignant tumors,' the effect of chemotherapy? and of endocrine
treatment,® radiobiology,?®'" screening of new antineoplastic drugs and tumor-
sensitivity testing,’ large-scale production of monoclonal antibodies, etc.?

The nu gene has been introduced to a number of inbred strains, and the special
requirements of the breeding and housing facilities of these infection-suscept-
ible animals have been described in detail.! This enables compliance with
individual demands for sufficient life span and other qualities of the mice in
most designs of experimental investigations in cancer research.
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Von Willebrand’s Disease

Human Disease: Von Willebrand’s Disease

Animal Model:

Porcine and Canine von Willebrand’s Disease

Contributed by: W. Jean Dodds, DVM, Laboratory of Hematology,
Division of Laboratories and Research, New York State Department

of Health, Albany, NY 12201

In the seven years since the original contribution on this
subject was prepared for the Sixth Fascicle, there has been an
explosion of knowledge about the biology and biochemistry of
the plasma and platelet defects of human and animal von Wille-
brand’s disease (VWD).

Consequently, much of the information presented before is
either obsolete or incomplete. The following brief synopsis
highlights the important new information and uses of these
animal models and provides current literature citations.

The two colonies of pigs with VWD kept at the Mayo Clinic
in Rochester, MN and the University of North Carolina at
Chapel Hill have been extensively studied in recent years.
Emphasis has been on understanding the genetics of the dis-
ease,’ the relationship between von Willebrand’s factor (VWF)
and the susceptibility or resistance to atherosclerosis,”> the
physiologic effects of 1nfu510n of normal plasma or purified
components into affected pigs, the effects of organ transplants
between normal and affected 9pl gs,* the role of VWF in endothe-
lial cell-platelet interactions,” and the detailed biochemistry and
kinetic behav10r of components of the porcine factor VIII com-
plex.!%!" Recently, a small colony of VWD pigs from the Mayo
Clinic herd was established by their colleague, Dr. Valentia
Fuster, at the Mount Sinai Medical Center in New york City.

Canine VWD has turned out to be the most common inherited
bleeding disorder of dogs, with prevalence rates of about 20%
for several breeds (Scottish terrier, German shepherd, basset
hound, golden retriever, miniature schnauzer, Shetland sheep-
dog) and over 55% for the Doberman Pinscher. ? The dis-
ease has been recognized to date 1n 33 breeds of dogs, in
mongrel dogs, and in cats and rabbits."!>'* Colonies of affect-
ed dogs are kept at the New York State Department of Health in
Albany, and the University of North Carolina at Chapel Hill
(Dr. Thomas Griggs). Small numbers of affected dogs are also

kept at the University of Missouri, Columbia (Dr. Gary John-
son), and at the University of Guelph, Guelph, Ontario (Dr. lan
Johnstone).

Studies with canine VWD have focused on development of a
large-scale nationwide screening program to identify carriers
and reduce the prevalence of the VWD gene by planned mat-
ings,'>" the genetics of canine VWD, " the relationship of
hypoth?/r01d1sm to the clinical and laboratory expression of
VWD, the mechanism of ristocetin-induced platelet aggluti-
nation as mediated by VWF,'®!7 the development of spemes-
specmc assays for canine factor VIll-related antigen'® and
VWE,"!7 and the molecular basis of interactions between the
various components of the canine factor VIII complex. '’
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Urinary Bladder Carcinoma Due to Schistosoma
haematobium

Human Disease: Carcinoma of the Urinary Bladder in Schistosoma haematobium
Infection

Animal Model: Proliferative Urothelial Lesions in Nonhuman Primates Infected With
Schistosoma haematobium

Contributed by: Allen W. Cheever, MD, Laboratory of Parasitic Diseases, Na-
tional Institute of Allergy and Infectious Diseases, National Institutes of Health,
Bethesda, MD 20205; Robert E. Kuntz, PhD and Jerry A. Moore, MS, Depart-
ment of Parasitology, Southwest Foundation for Research and Education, San
Antonio, TX 78284; and George T. Bryan, MD, PhD and Raymond R. Brown,
PhD, Department of Human Oncology, University of Wisconsin Center for Health
Sciences, Madison, WI 53796.

Cytologic examination of exfoliated cells in the urine proved to be a useful
technique for monitoring the development of bladder lesions in monkeys infect-
ed with Schistosoma haematobium.' However, over a period of years the schis-
tosome infections generally became much less active, i.e. live eggs were
seldom found in the bladder in the chronic infections. Concurrently, the papil-
lary lesions in the bladders of these monkeys involuted. Tissue obtained from
the lesions at cystotomy failed to grow after autologous or heterologous trans-
plantation.” Thus all available evidence suggests that these lesions were hyper-
plastic and reactive rather than neoplastic.

Apparently infiltrative lesions of the bladder were seen in cynomolgus mon-
keys infected with S. intercalatum;’ however, we did not obtain similar lesions
or satisfactory schistosome infections after exposing cynomolgus monkeys to S.
haematobium (unpublished observations).

Hicks et al produced papillary bladder lesions in baboons infected with §.
haematobium and exposed to low doses of N-butyl-N-(4-hydroxybutylnitrosa-
mine.* These lesions generally resemble those we described in capuchin mon-
keys, but some baboons showed more atypia in the proliferating cells and many
tumor cells exhibited pleomorphic microvillae, indicating that these were per-
haps malignant tumors.*
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HANDBOOK: ANIMAL MODELS OF HUMAN DISEASE

Abiotrophy, hereditary, ncuronal, 99
Achalasia, esophageal, hereditzfry, 162
Acid maltase deficiency, 277

Acquired immune deficiency syndrome, 291
Acrodermatitis enteropathica, 137
Acrylonitrile-induced adrenal apoplexy, 101

Acute respiratory distress syndrome, induced by
phorbol myristate acetate, 275

Adenocarcinoma
DMH-induced, 42
endometrial, 21
intestinal, 178, 293
of colon, 42, 286, 293
stomach, 185
transplantable, of prostate, 123
vagina and cervix, 247

Adenoma, salivary, pleomorphic, polyoma virus
induced. 261

Adenomatosis, pulmonary. 153
Adenomyosarcoma, (93

Adenosis, vagina and cervix, 116, 247
Aflatoxin, 35, 36

Agammaglobulinemia, Swiss-type, 83, 83(S)
X-linked, infantile, 274

Aganglionic megacolon, 71, 71(S). 230

Agenesis, renal medulla, 134
sacrococcygeal, 16, 16(S)

Albers-Schonberg disease, 128, 200
Alcoholic fatty liver, 30, 30(S), 50
Aleukia, alimentary toxic, 160, 232
Aleutian mink discase, 33

Alopecia prematura, 212
Alpha,-antitrypsin deficiency. 112
Alpha-L-iduronidase deficiency, 226, 264
Amebic dysentery, 171

Amebic meningoencephalitis. 48. 48(S)
Amniotic fluid deficiency, 152

Amniotic infection, duc to group B
Streptococcus, 292

Amyloidosis, 17. 17(S), 136, 174
Amyotrophic lateral sclerosis, 145, 213

Anemia
aplastic, 131
equine infectious, 63
hemolytic, due to vitamin E deficiency, 62
hemolytic, inherited, with stomatocytosis. 41
hemolytic, viral-induced, 63
hypochromic, microcytic, inherited, 7
megaloblastic, 169

Ancurysms, cerebral, saccular, induced by
carotid ligation, 271

Angina, septic, 232
Angioimmunoblastic lymphadenopathy. 155,
209

Angiosarcoma, hepatic, viny! chloride induced.
219
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Angiostrongylus cantonensis. 79

Anomalies (Also see Defects, Malformations)
congenital, due to hypervitaminosis A, 13
congenital, viral ctiology, 15
fascioskeletal structures, 34
Pelger-Huét, 278
Potter’s syndrome, 152
sex chromosome, 5

Antibody
anti-glomerular basement membrane (GBM),
175, 191
anti-tubular basement membrane (TBM), 196

Antigenic modulation, 63

Antihemophilic factor, 12, 12(S)

Aplastic anemia, 131

Apoplexy, adrenal, acrylonitrile-induced, 101
Aqueductal stenosis, 164

Arenavirus infection, 301

Armadillo, nine-banded, lepromatous leprosy in.

165
Arteritis, immunologically mediated, 33

Arthritis, rheumatoid
due to Mycoplasma, 46
juvenile, 92

Asplenia, hereditary, 122

Asthenia, canine cutaneous, 73
Athymia, congenital, 144

Atrial thrombosis, 254

Atrophy. spinal muscular, 99, 213, 214
Autoimmunc discase, 40
Autoimmune thrombocytopenia, 127
Autoimmunity, 175

Autosomal trisomy, 65

Avian reovirus diseasc. 66

Baldness, 212

Bancroftian filariasis, 283

Barlow’s syndrome, 280

Benign monoclonal gammopathy, 234
Besnoitiosis. chronic. 129

Biliary obstruction, chronic. 77

Bioprosthetic cardiac valve. degeneration and
calcification, 245

Birth defects (See Anomalies)
Brain malformations. 55, 55(S)
Breast cancer (See Mammary ncoplasia)

Bronchial gland, hypertrophy of. isoprenaline-
induced. 96

Bronchiolo-alveolar cell carcinoma, 153
Bronchitis. chronic. 96, 186

Brugia malayi infection, 295

Burkitt’s lymphoma. 60, 60(S)
Caffey-Silverman syndrome, 182
Calcification, cercbral, 84

Calculi, struvite, renal. 223

Cancer, breast, 202
urethelial, 138

Capillaria hepatica egg granuloma, 105
Carcinogenesis in uterine cervix, 141
Carcinoids, of stomach, 185

Carcinoma
bronchiolo-alveolar cell, 153
bronchogenic, 208
clear-cell, vagina and cervix, 116, 247
embryonal, 10, 10(S)
esophageal, 190
hepatocellular, 35, 36, 257
laryngeal. 183
liver cell, 36
mammary, feline, 202
medullary thyroid, 43, 102
pancreatic, azaserine-treated, 236
parietovisceral yolk sac, 201
pulmonary, 153
renal tubular, chemically induced, 211
squamous cell, aural, 252
squamous cell with solar keratosis. 172
ureter and urothelial bladder, 138
urinary bladder, 115, 115(S). 184
uterine cervix, 141
VX-2, 168
yolk sac, 201
Cardiomyopathy, 28, 49, 49(S)
Cardiopulmonary disease, 31
Carrageenan-induced ulcerative colitis, 113

Cat
alimentary toxic aleukia, T-2 toxin-induced
in, 232
alpha-L-iduronidase deficient
mucopolysaccharidosis in, 226
amebic dysentary in, 171
aplastic ancmia in, 131
arylsulfatase B-deficient
mucopolysaccharidosis in, 237
Brugia malayi infection in, 295
Chédiak-Higashi syndrome in, 148
congenital deafness in. 34
endocardial fibroelastosis in. 251
esophageal achalasia in, 162
factor XII deficiency in, 263
feline leukemia virus discase in. 204
filariasis, lymphatic in, 295
gammopathies. monoclonal in, 57
gangliosidosis. GM, in, 52
gyrate atrophy. choroid and retina in, 281
hypervitaminosis A. chronic skeletal in, 130
Klinefelter's syndrome in, 5
leukemia, acute lymphoblastic in, 131
linear granuloma in, 194
mammary carcinoma in, 202
methylmercury poisoning in, 158
mucopolysaccharidosis
[ in, 226
VI in, 237
Platynosomum concinnum infection in, 250
porphyria in. 6
retinal degeneration of, 45
sacrococcygeal agenesis in. 16, 16(S)
sex chromosome anomalies in., 5



sphingomyelinosis in. 259
spina bifida in, 16, 16(S)
sporotrichosis in, 124

Cattle
cerebrospinal lipidosis in, 87
Chédiak-Higashi syndrome in. 148
diarrhea in calves, 75
enteritis in calves due to rotavirus, 187
glycogenosis, type 1L, gencralized in. 277
GM, gangliosiodisis in. 87
hereditary parakeratosis, 137
hereditary syndactyly in, 90
hereditary thymic hypoplasia, 137
hereditary zinc deficiency in, 137
hydrocephalus in, 164
lethal trait A 46 in, 137
lymphosarcoma in, 56
mannosidosis (pscudolipidosis) in, 44
mannosidosis, swainsonine-induced in, 253
osteopetrosis in, 128
ostertagiosis type Il pre-type Il in, 288
pancreatolithiasis, 37, 37(S)
tibial hemimelia in, 118
ultimobranchial thyroid neoplasm in bulls, 43
venereal vibriosis, 72, 72(S)

Cell injury, due to radiation and chemicals, 156

Cells. L. temperature-sensitive mutant mouse,
169

Cerebellar hypoplasia. 55, 55(8)
Cerebral calcification, 84
Ceroid-lipofuscinosis, 207

Cervix
adenosis of, 116
carcinogenesis in, 141
clear-cell carcinoma of, 116
Chédiak-Higashi syndrome, 148

Chicken
muscular dystrophy in. 22, 119
myopathy. deep pectoral, in. 224
osteopetrosis, viral induction in, 246
thyroiditis in, 85

Chlamydiosis, genital, experimental with
Chlamydia trachomatis, 243

Cholangiocarcinoma induced by
dimethylnitrosamine and liver fluke, 272

Cholelithiasis, 74, 74(S)
Christmas discase, 12, 12(S)
Chromosome. sex. anomaly. 5
Chronic biliary obstruction, 77
Chronic murine hepatitis, 76
Cigarette smoke
laryngeal carcinoma associated with. 183
respiratory discases associated with, 146
Cirrhosis, in lipotrope-deficient rats, 50
Clonorchis sinensis infection, 250
Colitis. ulcerative, 113, 189
Colon, adenocarcinoma of, 42. 286, 293

Colorectal adenocarcinoma. spontaneous, 286

Combined immunodeficieney (severe), 83, 83(S)

Coonhound paralysis. 1, 1(S)

Copper malabsorption, X-chromosome linked.
244

Copper toxicosis. inherited. 249
Cor pulmonale, 31

Cori’s disecase, 150

Coronavirus 1-71, 173
Craniomandibular osteopathy, 182
Cretinism, 133 '

Creutzfeldt-Jakob disease. 20, 20(S)
Crigler-Najjar syndrome. 26
Cushing’s discase, 89
Cushing’s syndrome. 89
Cyclic hematopoicsis, canine. 136
Cyclic neutropenia, 32
Cysteamine-induced duodenal ulcer, 167
Cystic fibrosis, 14
Cystic kidney disease, 192
Cytomegalovirus infection, 84
Deafness, congenital, 34
Death, fetal, 65
Defects (Also see Anomalies, Malformations)
bilirubin uptake. 8
genetic (Waardenburg’s syndrome). 34
organic anion excretory defect, 2
porphyrin metabolism. 6
thalidomide syndrome, 29
Deficiency
acid maltase, 277
AHF (Factor VIII) in hemophilia, 12, 12(S)
alpha,-antitrypsin, 112
alpha-L-iduronidase, 226, 264
amniotic fluid, 152
arylsulfatase B, 237
Factor XII, 263
glucose-6-phosphate dehydrogenase., 159
glutathione, 94
methemoglobin reductase, 298
ornithine transcarbamylase. X-linked, 235
partial y-glutamylcysteine synthetase, 94
PTC (Factor IX) in hemophilia, 12. 12(S)
pyruvate kinase, 176
sclective 1gM, 268
vitamin A, 38
vitamin E, 62
zine, hereditary, 137
Deformities (See Anomalies)
Degeneration. retinal, 45, 195, 197
striatal ncuronal, 217
Degenerative joint disease, 135
Demyelinating optic neuritis, 166
Demyelination, 11
Dermatosis, solar, 172

DHNT, 178

Diabetes insipidus, hereditary hypothalamic, 107
Diabetes mellitus, 70, 81, 81(S), 106, 177. 218,

239, 266
Diarrhea, infantile, 75
Diet-induced thromboembolism and myocardial
infarction, 206
DiGeorge syndrome, 144
Discase
Albers-Schonberg, 128, 200
Aleutian mink, 33
autoimmune, 40
avian rcovirus, 66
cardiopulmonary, 3]
Christmas, 12, 12(S)
congenital polyeystic kidney, 284
Cori’s, 150
Creutzfeldt-Jakob, 20, 20(S)
Cushing's, 89
cystic kidney, 192
degencrative joint, 135
duodenal ulcer, 167
feline leukemia virus, 204
gastric ulcer, 220
Gaucher’s, 241
green muscle, 224

Hashimoto's. 147
Hirschsprung’s, 71, 71(S). 230
Hodgkin's, 270
Huntington’s. 217
immunoproliferative, 23, 63
inflammatory bowel discase, 205
kinky hair, 244
Krabbe's, 9, 276
Lafora’s, 18
lower motor neuron, 145
marble bone. 128, 200
Menetrier's, 288
Menkes’, 244
Milroy's, 24
Minamata, 158
motor neuron, 213, 214
Niemann-Pick, type A, 259
type C, 117
Orcgon, 224
periodontal, 108
Pompe’s disease, 277
pulmonary heart, 154
renal, associated with viral infection, 19
respiratory, associated with cigarette smoking,
146

round heart, 49, 49(S), 112
scrapie-like, 20
suramin-induced storage, 285
varicella-like, 69
vascular, 91
viral, antigenic modulation in, 63
von Recklinghausen’s, 282
von Willebrand’s, 110. 110(S)
Werdnig-Hoffman, 99, 213, 214
Wilson’s, 249

Distemper-associated demyelinating
encephalomyelitis, 68

DNA, damage to. by physical and chemical
agents, 156

Dog

abiotrophy, hereditary neuronal, in 99

acute enteritis in, 173

alpha-L-induronidase deficiency in, 264

amyloidosis in, 136

anemia. inherited hemolytic with
stomatocytosis. 41

arthritis. rheumatoid, in 92

asthenia, cutaneous, 73

bronchitis, chronic, in, 186

ceroid-lipofuscinosis in, 207

coonhound paralysis in, 1, 1(S)

copper toxicosis, inherited in, 249

coronavirus |-71 infection in, 173

craniomandibular osteopathy in, 182

Cushing's-like syndrome in, 89

cyclic hematopoiesis in, 136

cyclic neutropenia in, 32

diabetes mellitus, 239

distemper-associated demyelinating
encephalomyelitis in, 68

Ehlers-Danlos syndrome in, 73

endocardioses in, 280

esophageal achalasia in, 162

gammopathies, monoclonal, in, 57

gangliosidosis, GM, in, 39

Gaucher's discasc, 241

glaucoma, inherited primary open angle, in,
222

globoid cell leukodystrophy in, 9

glycogenosis type II1, 150

glycoproteinosis, neuronal, in, 18

hemophilia in, 12, 12(S)

herpesvirus infection in, 267

hip dysplasia in, 135

hyperadenocorticism in, 89

hyperealcemia with lymphosarcoma in, 143
with adenocarcinoma of the anal sac, 260



hypervitaminosis A, 13
immune-mediated thrombocytopenia in, 127
joints, degenerative discase in, 135
Lafora’s diseasc in, 18
lymphedema in, 24
lymphocytic thyroiditis in, 147
mammary neoplasia in, 54
methemoglobin reductase deficiency in, 298
mucopolysaccharidosis 1 in, 264
myocarditis, due to parvovirus in, 296
myxomatous atrioventricular valves in. 280
nephritis, hereditary in, 300
non-beta-cell ncoplasms of pancreas in, 297
ochratoxicosis in. 160
osteodystrophy, renal, in 228
osteosarcoma in, 198
Pelger-Huét anomaly in, 278
pemphigus vulgaris in, 203
polyneuritis, idiopathic, in. 1. 1(S)
polyradiculoncuritis, idiopathic, in, 1. I{S)
primary polycythemia in. 273
pseudohyperparathyroidism in, 143
pyruvate kinase deficiency in, 176
rheumatoid arthritis in, 92
sensory neuropathy, hereditary in, 279
solar dermatosis in, 172
spinal dysraphism in. 88. 88(S)
spinal muscular atrophy, hereditary, in. 213
squamous cell carcinoma, 172
syringomyelia in. 88, 88(S)
systemic lupus erythematosus in, 27, 27(S)
thrombocytopenic purpura in, 127
urolithiasis. struvite, in, 223
von Willebrand's diseasc in, 110, 110(S)
Down’s syndrome, 25
Dubin-Johnson syndrome. 2
Duck, white Pckin, amyloidosis in. 174
Duodenal ulcer disease, 167
Dysbaric osteonecrosis, 227
Dysentry
amebic, 171
bacillary, Shigella, 86

Dysgammopathics, 33

Dysgenesis, sacral, 16, 16(S)

Dysplasia, hip, 135

Dysproteinemia, with angioimmunoblastic
lymphadenopathy. 209

Dysraphism. spinal, 88, 88(S)

Dystrophy. muscular, 22, 51, 119

Eclamptogenic toxemia. 199

Ectasia, proximal, [92

Ehlers-Danlos syndrome, 73

Embryonal adenosarcoma, 193

Embryonal carcinoma, 10, 10(S)

Embryonal nephroma, 193

Encephalomyelitis, distemper-associated
demyelinating. 68

Encephalomyocarditis virus, M variant, 70

Encephalopathy. lead. 11(S), 126
transmissible mink, 20, 20(S)

Endocardial fibroelastosis, 31, 49, 251
Endocardioses. 280

Endocarditis, bacterial, 4

Endodermal sinus tumor, 201
Endometrial adenocarcinoma, 21
Endometriosis, 80

Entamoeba histolytica, experimental infection
with, 171

Enteritis

acute, caused by coronavirus 1-71, 173
rotaviral, 187
Yersinia, 93

Eosinophilic meningoencephalitis, 79
Epilepsy. progressive familial myoclonus, 18
Equine infectious anemia, 63

Escherichia coli, 75. 100

Esophageal achalasia, 162

Esophageal carcinoma. 190

Ethanol dependence and alcoholic fatty liver,
(30)S

Ethylnitrosourca, nephroblastoma induction by,

193
Exencephaly, 65
Exostoses. multiple, hereditary, 233
Factor VIIL, 12, 12(8)
Factor IX, 12, 12(S)
Factor XII. 263
Fatty liver. 30. 30(S). 50
Ferret
brain malformations induced by
methylazoxymethanol acetate. 55, 55(5)

Fetal brain nccrosis. 160
Fetal death, 65
Fetal growth retardation, 64. 64(S)
Fetal lung growth, [52
Fetal pneumonia, 210
Fibroclastosis. endocardial. 31, 49, 251
Fibrosis. cystic, 14
Filariasis. bancroftian, 283
lymphatic. 295
Fish
bicolor damselfish. schwannomas, multiple,
in, 282
carp, diabetes of nutritional origin in. 106
DNA damage in, due to physical and
chemical agents, 156
hepatoma in, 36
platy/swordtail hybrid, malignant metanoma

in, 98
Sekoke in, 106

Floppy mitral valve, 280

Fly. Drosophila melanogaster, neuroblastoma
in, 95

Fructose intolerance, hereditary,
Gallstones, 74

Gammopathies. monoclonal, 57, 234

wn
o

Gangliosidosis
GM,. 52
GM,. type 1I. 87
GM.. 39, 104

Gangrene, march, 224

Gastric ulcer, mucosal anaphylaxis induced, 220

Gastroenteritis
acute nonbacterial infantile, 187
acute viral, 173

Gaucher’s disease, type 2, 241

Genital herpes. 238

Gerbil. lead nephropathy in. 120
Giardiasis. 149

Gilbert's syndrome, 8, 192

Glaucoma, primary open angle, 222
Globoid cell leukodystropy. 9, 276
Glomerulitis. immunologically mediated, 63
Glomerulonephritis

autoimmune anti-GBM. 175, 19
immunologically mediated, 33
proliferative, associated with polyclonal B-cell
activation, 290

viral, 19

Glucose-6-phosphate dehydrogenase, low levels
of. 159

Glutathione deficiency. 94

Glycogenosis. type II1. 150
type I, 277

Glycoproteinosis, neuronal, 18

Gonorrhea, 72, 72(S), 97

Granuloma
cgg. due to Capillaria hepatica, 105
fcline, 194
palisading. 194
Granuloma annulare, 194
Green muscle disease, 224
Guillain-Barré syndrome, 1. 1(8S)
Guinea pig
allergic optic neuritis in, 166
anti-tubular basement membrane
tubulointerstitial nephritis. 196
genital herpes in. 238
germfree, experimental Enramocba histolvtica
infection in, 171
hypervitaminosis A in, 13
inflammatory bowel discase in, 205
mannosidosis. swainsoninc-induced in, 253
Pichinde virus, adapted, in, 301
transplantable L,C leukemia in, 180
tubcreulosis, experimental airborne, in, 142
ulcerative colitis, carrageenan-induced, in.
113
Gyrate atrophy. choroid and retina. 281
Hageman trait, 263

Hamster

Armenian, autoimmune-prone inbred, 155

benzo(a)pyrene-induced tumors in, 53

besnoitiosis. chronic, 129

carcinoma of the larynx in, 183

cardiomyopathy in, 28

cholangiocarcinoma. induced by
dimethylnitrosamine and liver fluke, 2

hypervitaminosis A in, 13

laryngeal carcinoma in. {83

pancreatic tumors in, 170

scrapie in, 20(S)

spontancous carcinoma of the lung in, 208

thrombosis. atrial in, 254

transmissible mink encephalopathy in, 20(S)

tumors of the respiratory tract in, 53

Hashimoto's thyroiditis, 85, 147, 248

Hematopoiesis. canine cyclic, 136

ool
~J
(5]

Hemimelia, tibial, 118
Hemivertebra, 216
Hemolytic anemia. 41, 62

Hemophilia
AL 12, 12(S)
B, 12, 1AS)
AB. 12, 12(S)
Hepatic angiosarcoma, viny! chloride induced,
219
Hepatitis
active chronic, 76
B virus, 240, 257
induced by reovirus Type 3, 76
non-A, non-B, 221

Hepatolenticular degeneration, 249
Hereditary nephritis, 300
Hip dysplasia, 135



Hirschsprung's disease, 71. 71(S). 230
Histidinemia, maternal. 125
Histiocytoma, malignant fibrous, 299
Hodgkin's disease, 270
Hog cholera, chronic. 19
Horse
anti-glomerular basement membrane antibody
in, 175
combined immunodeficiency (severe) in, 83.
83(S)
cquine infectious anemia in, 63
exostoses. multiple, hereditary in, 233
immune-mediated thrombocytopenia in, 127
lymphosarcoma in, 56
mannosidosis, swainsonine-induced in, 253
selective [,M deficiency in. 268
thrombocytopenic purpura in, 127
X-linked infantile agammaglobulinemia in,
274
Huntington's disease., 217
Hurler syndrome. 226
Hurler/Scheie syndrome, 226
Hydranencephaly. 15, 55, 55(8)
Hydrocephalus
bovine. 164
congenital, 163, 164, 289
congenital communicating, 38
due to vaccine. attenuated influenza A virus.
163
due to vitamin A deficiency, 38
Hydronephrosis. hereditary, 134
Hyperadenocorticism, 89
Hyperammonemia type II. congenital. 235
Hyperbilirubinemia
congenital, 2, 8, 26
heredity, 157
Hypercalcemia
associated with adenocarcinoma of apocrine
glands of the anal sac. 260
associated with lymphosarcoma, 143
of malignancy. 168
Hypercorticism. 129
Hypercortisolism. 89
Hyperlipidemia, 91
Hyperostosis
infantile cortical, 182
skeletal, viral induced. 246
Hyperplasia. prencoplastic lymphoid. 209
Hypertension, 91
arterial, 134
chronic pulmonary. 31, 154
Hypertensive disorders of pregnancy. 199
Hyperthermia, malignant, 111
Hypertrophy
bronchial gland, isoprenaline-induced, 96
right ventricle. 154
Hypervitaminosis A, 13, (30
Hypoplasia
cerebellar, 55, 55(8)
thymic, 137, 144
Hyposegmentation of granulocytes, 278
Hyposplenia, 122
Hypothalamic diabetes insipidus. 107
Hypothyroidism. neonatal, 133
Idiopathic paraprotcinemia, 234
1diopathic polyneuritis, 1. 1(S)
Immune thrombocytopenia. 127

Immunodeficiency, 122
combined, severe, 83, 83(S)
Immunoproliferative disease, 23, 63
Immunoreactive inflammation in fetal colon
implants, 189
Immunosuppression, from cigarette smoke. 146
Infantile cortical hyperostosis. 182
Infantile diarrhea, 75
Infarction. myocardial. 206
Infection
adrenal, due to besnoitiosis, 129
arcnavirus, 301
bluetongue-vaccine-virus, in fetal lambs. 15
central nervous system, with
nematode, 79
protozoal, 48, 48(S)
VEE virus, 225
Chlamydia trachomatis, cxperimental, 243
coronavirus 1-71, 173
cytomegalovirus. 84
Entamoeba histolytica, experimental, 171
Escherichia coli, enteropathogenic, 100
helminth. granulomatous lesions caused by,
105
LCM. congenital and persistent, 23
Platynosomum concinnum, 250
Schistosoma haematobium, 115
slow, by unconventional viruses. 20(S)
slow virus, 20
Theiler’s virus, 139
Venezuelan equine encephalitis virus, 225
viral, 19, 33, 63
Yersinia enterocolitica, 93
Inflammation. immunoreactive. in fetal colon
implants, 189
Inflammatory bowel discase. immunologic
model of, 205
[nherited erythrocyte glutathione deficiency. 94
Interstitial cell tumor, 82
Intestinal adenocarcinoma, 178, 293
Intolerance, fructose, 58
Intrarenal obstructive uropathy. 192
Jaagsiekte, 153
Joint disease, 135
Keratosis. 172
Kidney discasc, congenital polycystic, 284
Kinky hair discase, 244
Klinefelter's syndrome. 5
Krabbe's disease. 9. 276
Kugelberg-Welander syndrome, 213
Kuru, 20. 20(S)
Lafora’s discase, 18
Lassa fever. 301
Lead encephalopathy. 11(S). 126
Lead nephropathy, 120
Lead poisoning, 11, 11(S). 126
Leprosy. lepromatous. experimental, 165
Lethal trail A 46. 137
Leukemia. 56
acute lymphoblastic, 131, 180
lymphocytic. 60. 60(S)
myelogenous. caused by irradiation, 255
transplantable L.C, 180
Leukemic lymphoma, 204
Leukodystrophy. globoid cell, 9
Leukosis, 56
Limit dextrinosis. 150

Lipidosis, cerebrospinal. 87
Lipodystrophy, cerebrospinal, porcine, 104
Lipo-proteinosis. pulmonary alveolar. 67
Lissencephaly, 55, 55(S)

Lithiasis pancreatica, 37

Liver

alcoholic fatty, 30. 30(S). 50
cirrhosis. 50

Liver cell carcinoma, 36

Lockjaw, 287

Lower motor neuron disease, 145

Lung, carcinoma of, 208

Lung growth, fetal, 152

Lupus erythematosus. systemic. 27, 27(S). 40

Lymphadenopathy. angioimmunoblastic. 155,
209

Lymphatic filariasis. 295
Lymphedema, congenital hereditary, 24
Lymphoblastic leukemia, 131, 180
Lymphocytic choriomeningitis, 23
Lymphocytic thyroiditis, 147, 248
Lymphoid hyperplasia, prencoplastic. 209
Lymphoma

Burkitt's, 60, 60(S)

leukemic, 204

malignant. 56, 60, 60(S)

Lymphosarcoma (Sce Malignant lymphoma)
Macaca nigra, 81, 81(S)

Macroglobulinemic neuropathy. experimental,
269
Macular retinal degeneration. 45
Malabsorption, zinc, 137
Malaria, 78
Malformations, congenital (Also see Anomalies,
Defects)
due to vitamin A, 13
of brain, 55, 55(S)
of viral etiology. 15

Malignancy. hypercalcemia of, 168
Malignant fibrous histiocytoma, 299
Malignant hyperthermia, 111

Malignant lymphoma. 56. 60, 60(S)
Malignant melanoma. 98

Malignant tumors of respiratory tract, 53
Mammary ncoplasia, 54, 202, 265

Mannosidosis., 44
swainsonine-induced. 253

Marble bone discase, 128, 200
March gangrene, 224
Maroteaux-Lamy syndrome, 237
Mastomys (Sec Praomys)

Medulla, renal, agenesis of, 134
Medullary thyroid carcinoma, 43. 102
Medulloblastoma, 95
Medulloepithelioma, 95

Megacolon, aganglionic or hypoganglionic. 71.
71(S). 230

Megaloblastic anemia. 169
Melanoma. malignant, 98. 258
Menetrier's disease. 288
Meningoencephalitis

amebic. 48, 48(S)

due to Naegleria, 48, 48(S)

cosinophilic, 79



Menkes’ disease, 244
Meromelia, tibial, 1{8

Metabolism
porphyrin, dcfective, 6
skeletal muscle glucose/glycogen, defective,
215

Methemoglobin reductase deficiency, 298

Methyl-alkyl-nitrosamines, esophageal
carcinoma induction with, 190

Methylazoxymethanol acetate, effects on brain
development, 55, 55(S)

Methylmercury toxicity, 158

Microencephaly, 55, 55(S)

Milroy's disease, 24

Minamata disease, 158

Mink
Aleutian disease of, 33
Chédiak-Higashi syndrome in, 148
Ehlers-Danlos syndrome in, 73
hemivertebra of, 216
muscular dystrophy in, 119
pseudodistemper in, 231
scrapie in. 20(S)
scrapie-like disease of, 20
transmissible mink encephalopathy, 20, 20(S)

Mitral valve prolapse, 280

Mixed teratoid tumor, 193
Mongolism, 25

Monkey (See Primates, nonhuman)
Monoclonal gammopathies, 57, 234
Monocrotaline, 31

Mouse

adenoma, salivary, plemorphic, polyoma virus
induced in, 261

adenosis of vagina and cervix in, estrogen-
induced, 116

amyloidosis in, 17, 17(S)

anemia, hereditary microcytic, in, 7

angiosarcoma, hepatic, vinyl chloride induced
in, 219

athymic, 144

autoimmune disease in, 40

autosomal trisomies in, 65

avian reovirus disease in, 66

biliary obstruction in, 77

Capillaria hepatica egg granuloma in, 105

carcinogenesis in uterine cervix of, 141

carcinoma, embryonal, in, 10, 10(S)

Chédiak-Higashi syndrome in, 148

copper malabsorption, X-chromosome linked
in, 244

cytomegalovirus-induced cerebral
calcification, 84

diabetes mellitus in, 70

dysbaric osteonecrosis in, 227

encephalomyocarditis virus, 70

eosinophilic meningoencephalitis in, 79

exencephaly with trisomy 12 in, 65

gammopathies, monoclonal, in, 57

giardiasis, experimentally induced in, 149

globoid cell leukodystrophy in, 276

glomerulonephritis, proliferative in, 290

glucose-6-phosphate dehydrogenase deficiency
in, 159

hepatitis, chronic, induced by reovirus Type 3
in, 76

hereditary asplenia in, 122

histidinemia in, 125

Hodgkin’s disease, 270

hypervitaminosis A in, 13

immunosuppression induced by long-term
exposure to cigarette smoke in, 146

L cells, temperature-sensitive mutant, 169

leukemia, myelogenous, caused by irradiation
in, 255

lower motor neuron disease in, 145

lymphocytic choriomeningitis in, 23

macroglobulinemic neuropathy, experimental
in, 269

malignant tumors, transplanted, in, 109

mammary tumor, asplenia in, 265

megacolon, aganglionic, in, 71, 71(S)

megaloblastic anemia, 169

meningoencephalitis, primary amebic, in,
48, 48(S)

eosinophilic due to Angiostrongyius
cantonensis, 19

Menkes’ disecase in, 244

methylmercury poisoning in, 158

motor neuron disease in, 214

Niemann-Pick disease in, 117

ochratoxicosis in, 160

ornithine transcarbamylase deficiency,
X-linked in, 235

osteonecrosis, dysbaric, in, 227

ovarian tumors in, 151

paraproteinemia, idiopathic in, 234

polyclonal B-cell activation in, 290

polycystic kidney disease, congenital, 284

preneoplastic lymphoid hyperplasia in, 209

pulmonary fibrosis, interstitial, diffuse,
bleomycin induced in, 262
butylated hydroxytoluene and oxygen

induced in, 242

scrapie in, 20(S)

sex-linked anemia, 7

teratoma, teratocarcinoma, 10, 10(S), 103,
151

testicular feminization, X-linked in, 61, 61(S)

Theiler’s encephalomyelitis virus infection in,
139

transplanted human malignant tumors in, 109,
109(S)

trypanosomiasis in, 161

Yersinia infection in, 93

Mucopolysaccharidosis. 285
1, 226, 264
VI, 237

Mucoviscidosis, 14

Multiple sclerosis, 68, 139, 166
Muscular atrophy, spinal, 99, 213, 214
Muscular dystrophy, 22, 51, 119
Myelocele, 16, 16(S)

Myelogenous leukemia, 255
Myocardial failure, 28

Myocardial infarction, 206
Myocarditis, viral, acute, chronic, 296
Myoclonus epilepsy, 18

Myopathy, deep pectoral, 224

Mystromys albicaudatus, spontancous diabetes
mellitus in, 177

Myxomatous atrioventricular valves, 280
Myxomatous degeneration, mitral valve, 280
Naegleria meningoencephalitis, 43, 48(S)

Necrosis, adrenal, 129
fetal brain, 160
renal tubular, 160

Nelson’s syndrome, 89

Neonatal hypothyroidism, 133

Nephritis. tubulointerstitial, anti-TBM-antibody.
196
hereditary, 300

Nephroblastoma, 193

Nephropathy. acute and chronic due to lead, 120
radiation, 228

Neuritis, optic demyelinating, 166
Neuroblastoma, 95

Neuroectodermal tumor, 95
Neurofibromatosis, 282

Neurogenic tumors due to N-nitrosourca, 140
Neutropenia, cyclic, 32

Niemann-Pick disease, 117, 259
Nitrosamines, methyl-alkyl, 190

N-[4-(5-nitro-2-furyl)-2-thiazolyl] formide,
carcinoma induction by, 184

Obesity, genetic, 91

Obstruction
chronic biliary, 77
intrarenal, 192

Ochratoxicosis, 160
Oligohydramnios, 152
Oppossum, endocarditis in, 4
Oregon discase, 224

Ormnithine transcarbamylase deficiency, X-linked,
235

Osteodystrophy, renal, 228

Osteogenic sarcoma, 114

Osteonecrosis, dysbaric, 227

Osteopathy, canine craniomandibular, 182

Osteopetrosis, 128, 200
viral induction of, 246

Osteoporosis, 179
Osteosarcoma, 114, 198
Osteosclerosis fragilis generalisata, 200
Ostertagiosis. type II, pre-type II. 288
Ovarian teratoma, 151
Oxygen toxcity. 59
Ozone sensitivity, 159
Palisading granuloma, 194
Pancreas
carcinoma of, 236
cystic fibrosis of. 14
non-beta-cell neoplasms of, 297
tumors of, 170
Pancrcatolithiasis, 37, 37(S)
Panencephalitis, subacute sclerosing. 68
Panmyelotoxicosis, endemic, 232
Parakeratosis, hereditary. 137
Paralysis, coonhound. 1, I(S)
Paraproteinemia, idiopathic, 234
Parietovisceral yolk sac carcinoma, 201
Pelger-Huét anomaly. 278
Pemphigus vulgaris, 203
Periodontitis, 188
chronic destructive, 108
Phenylketonuria, 47, 47(S)
Photosensitivity. congenital, 8
Pichinde virus infection, 301
Pig
arthritis in, 46
cerebrospinal lipodystrophy in, 104
enzootic pneumonia of, 96
GM, gangiiosidosis in. 104
hypervitaminosis A in, 13
lactational osteoporosis in, 179
lymphosarcoma in. 56
malignant hyperthermia in, 111
melanoma in, 258
ochratoxicosis in, 160
swine fever (hog cholcra). 19



von Willebrand's disease in, 110, 110(S)

Pituitary tumors, 121

Plasma thromboplastin component, 12, 12(S)

Platvnosomum concinnum, 250
Plumbism, 11, 11(S)
Prewnocystis carinii, 181

Pneumonia

adenovirus SV-20, experimental, 210

bacterial, virus-induced, 66

congenital neonatal, due to group B
Streptococcus, 292

enzootic, 96

fetal, 210

Pneumocystis, 181

Poisoning, lead, 1. 11(S). 126
methyl mercury, 158

Polychlorinated biphenyls, increased sensitivity
to, 157

Polyclonal B-cell activation. 290
Polycystic kidney disease, congenital, 284
Polycythemia vera, 273

Polyneuritis. idiopathic, 1. 1{S)
Polyradiculoneuritis. idiopathic, I, KS)
Pompe’s disease. 277

Porencephaly. 15

Porphyria

congenital erythropoietic, 132

feline, 6

Potter’s syndrome. 152

Praomys (Mastomys) natalensis

carcinoids and adenocarcinoma in, 85
gastric ulcer indiced by mucosal
anaphylaxis, 220

Preeclampsia, 199

Pregnancy, hypertensive disorders of, 199
toxemia, 199

Primary polycythemia, 273

Primates. nonhuman

acquired immune deficiency syndrome in. 291

adenosis of vagina and cervix. induced by
diethylstilbestrol in, 247

adenovirus SV-20 pneumonia,
experimental, in, 210

alopecia prematura in, 212

baldness in, 212

cardiopulmonary disease in, 31

chlamydial genital tract infection,
experimentally induced in, 243

cholelithiasis in, 74, 74(S)

colonic adenocarcinoma in. 286

congenital hydroeephalus in, 163

cor pulmonale in, 31

diabetic syndrome in. 81, 81(S)

Down’s syndrome in, 25

dysentery in, 86

endocardial fibroelastosis in, 31

endometriosis in. 80

enteropathogenic Escherichia coli infection
in, 100

fetal pncumonia in, 210

gonorrhea in, 97

hemolytic anemia in, 62

hetatitis B virus infection, 240

hepatitis, non-A, non-B, experimental in, 221

hypervitaminosis A in, 13

lead poisoning in, {1, 11(S)

malignant lymphoma in, 60, 60(S)

malaria in, 78

monocrotaline-intoxicated, 31

oxygen toxicity in, 59

periodontitis in, 108

pncumonia, neonatal, due to group B
Streptococcus, 292
pulmonary hypertension in, 31

Schistosoma haematobium infeetion in, 115,

115(S)

shigellosis in, 86

tetanus in, 287

thalidomide syndrome in, 29

toxemia of pregnancy in, 199

toxoplasmosis in, 3

urothelial lesions due to Schistosoma

haematobium in, 115

varicella-like disease in. 69, 69(S)

Wuchereria bancrofti infection in, 283
Prostate, adenocarcinoma of, 123
Pseudodistemper, 231
Pscudohyperparathyroidism, 143
Pscudolipidosis., 44
Pulmonary adenomatosis, 153
Pulmonary alveolar lipo-proteinosis, 67
Pulmonary carcinoma, 153
Pulmonary fibrosis. interstitial, diffuse,

bleomycin induced, 262

butylated hydroxytoluene and oxygen

induced, 242
phorbol myristate acetate induced. 275

Pulmonary granulomatous vasculitis. 294
Pulmonary heart discase, 154

Pulmonary hypertension, 31
hypoxic, 154
Pulmonary tuberculosis, 142
Purpura. idiopathic thrombocytopenic, 127
Pyorrhea alveolaris, 108
Pyruvate kinase deficiency, 176
Rabbit
acute respiratory distress syndrome, phorbol
myristate acetate induced, 275
adenocarcinoma, endometrial, spontaneous,
in, 21
diabetes mellitus, 266
gammopathies, monoclonal in, 57
hydrocephalus in. 38
hypervitaminosis A in, 13
inflammatory bowel disease in, 205
methylmercury poisoning in, 158
nephroblastoma in. transplacentally induced
by ethyinitrosourea, 193
Pelger-Huét anomaly in, 278
vitamin A deficicncy in, 38
VX-2 carcinoma in, 168
Radiation, ionizing, 156
Rat
adenocarcinoma, intestinal, induced by
DHNT, 178
of colon, 42
of prostate, 123
adrenal apoplexy, acrylonitrile-induced, 101
aflatoxin carcinogenesis in, 35
alcoholic fatty liver in, 30, 30(S), 50
amniotic fluid deficiency in, 152
anemia, hypochromic, mierocytic, in, 7
ancurysms, cercbral, saccular, induced by
carotid ligation in, 271
angiosarcoma, hepatic, 219
arthritis in, 46
autoimmune thyroiditis, induced by
thymectomy and irradiation in, 248
carcinoma of urinary bladder in, 184
carcinoma, pancreatic, azaserine-treated in,
236
carcinoma, parietoviseeral yolk sac, in, 201
carcinoma, renal tubular, chemically
induced in, 211

diabetes insipidus, hereditary hypothalamic,
in, 107

diabetes mellitus in, 218

duodenal uleer in, 167

esophageal carcinoma in, 190

cthanol dependence and fatty liver in, 30(S)

fatty liver and cirrhosis in, 50

fetal lung growth in, 152

fructose-induced lesions in, 58

hydrocephalus, congenital, in, 289

hydronephrosis. hereditary, in, (34

hyperbilirubinemia, hereditary, in. 26, 157

hypertension, experimental chronic hypoxic
pulmonary. in, 154

hypertensive, 91

hypertrophy, right ventricle, 154

hypervitaminosis A in, 13

hypothyroidism, neonatal, in, 133

immunoreactive inflammation in, 189

immunosuppressed. 181

implants, fetal colon, in, 189

interstitial cell tumor in, 82

intrauterine growth retardation, 64

lead encephalopathy in, 126

ligation of middle cerebral artery in, 229

lipotrope-deficient, 50

malignant fibrous histiocytoma, induced by
4-HAQO, 299

medullary thyroid carcinoma in, 102

megacolon, aganglionic, in, 230

mucopolysaccharidosis in. 285

myocardial infarction in, 206

N-nitrosourea-induced neurogenic tumors in,
140

obese, 91

ochratoxicosis in, 160

osteopetrosis in, 200

osteosarcoma, Moloney sarcoma virus-
induced, in, 114

periodontitis in, 188

peripheral retinal degeneration in. 195

phenylketonuria in, 47, 47(S)

pituitary tumors in, 121

Pneumocystis pneumonia in. 131

retinal degeneration in, 195, 197

sifica-induced pulmonary alveolar lipo-
proteinosis, 67

skeletal muscle glucose/glycogen metabolism,
defective. in. 215

striatal lesion with kainic acid in. 217

suramin-induced storage disease, 285

syngeneic, immunoreactive inflammation in
fetal colon implants in, 189

thromboembolism in, 206

thyroiditis, autoimmune, induced by
thymectomy and irradiation in, 248

urolithiasis, chemically-induced in, 256

urothelial tumors in, 138

uterine vessel ligation in, 64, 64(S)

vasculitis, pulmonary, granulomatous,
induced by glucan, 294

Venczuclan equine encephalitis in, 225

Renal medulla, agenesis of, 134
Renal ostecodystrophy, 228
Renal tubular carcinoma, 211
Renal tubular necrosis, 160

Reovirus
avian, 66
Type 3, 76, 77

Respiratory tract, tumors of, 53
Retardation, fetal growth, 64, 64(S)
Retinal degeneration, 45, 195, 197
Retinitis pigmentosa, 197
Retinoblastoma, 95

Rheumatoid arthritis, 46, 92



Rotavirus, enferitis caused by. 187
Round heart disease, 49, 49(S). 112
Sacral dysgenesis, 16, 16(S)
Sacrococcygeal agenesis, 16, 16(S)
Salivary gland adenoma, 261

Sarcoma
immunoblastic of B cclls, 155
osteogenic, 114

Saturnism, 11, 11(S)
Scheie syndrome. 226

Schistosoma haematobium infection, 115, 115(S)

Schwannomas, multiple, malignant, 282

Sclerosis, amyotrophic lateral, 145, 213
multiple, 68, 139, 166

Scrapie, 20(S)

Scrapie-like disease of mink, 20
Sekoke, 106

Selective [gM deficiency. 268
Sensitivity, ozone, 159

Sensory neuropathy, hereditary, 279
Sex chromosome anomalies, 5

Sheep

adenocarcinoma, intestinal in, 293

bioprosthetic cardiac valve implantation in,
245

bluetongue-vaccine-virus infection in, 15

ceroid-lipofuscinosis in, 207

congenital progressive ovine muscular
dystrophy, in 51

Dubin-Johnson syndrome in, 2

experimental autoimmune anti-GBM
glomerulonephritis in, 191

Gilbert’s syndrome in, 8, 192

glomerulonephritis in, 191

glutathione deficiency in, 94

hyperbilirubinemia, congenital, in. 2. 8

Jaagsickte, 153

lymphosarcoma in, 56

mannosidosis, swainsonine-induced in, 253

photosensitivity in, 8

pulmonary adenomatosis in, 153

pulmonary carcinoma in, 153

squamous cell carcinoma, aural in, 252

Shigellosis, 86

Silica-induced pulmonary alveolar lipo-
proteinosis, 67

Skeletal muscle glucose/glycogen metabolism,
defective, 215

Sleeping sickness, 161

Slow virus infections. 20, 20(S)
Smoke. cigarette, 146, 183
Sphingomyelinosis, 259

Spina bifida, 16, 16(S)

Spinal dysraphism, 88, 88(S)

Spinal muscular atrophy. infantile, 99, 213, 214

Sporotrichosis, 124

Sprinz-Nelson syndrome, 2

Squirrel, porphyria in, 132

Stenosis. aqueductal, 164

Striatal neuronal degeneration, 217
Stroke, 229

Subacute sclerosing panencephalitis, 68
Suramin-induced storage disease, 285
Swainsonine-induced mannosidosis, 253
Swine (See Pig)

Swine fever, 19

Syndactyly, 90

Syndrome
acquired immune deficicncy, 291
acute respiratory distress, 275
Barlow’s, 280
Caffey-Silverman, 182
Chédiak-Higashi, 148
Crigler-Najjar, 26
Cushing’s, 89
DiGeorge, 144
Down's, 25
Dubin-Johnson, 2
Ehlers-Danlos. 73
Gilbert's, 8, 192
Guillain-Barré, 1. 1(S)
Hurler, 226
Hurler/Scheie. 226
Klinefelter’s. 5
Kugelberg-Welander, 23
Maroteaux-Lamy, 237
Nelson’s. 89
Potter’s. 152
Richner-Hanbart, 231
Scheie. 226
Sprinz-Nelson, 2
thalidomide, 29
Waardenburg's. 34
Waterhouse-Friderichsen, 101
Zollinger-Ellison, 297

Syringomyelia, 88. 88(5)
Systemic lupus erythematosus, 27, 27(S). 40

Teratocarcinoma, 10, 10(S)
embryo-derived. testicular, ovarian, 103

Teratoma
embryo-derived testicular. ovarian, 103
ovarian, [51
testicular, in mice. 10, 1(S)

Testicular feminization, 61. 61(S)
Tetanus, 287
Thalidomide syndrome. 29
Theiler's virus infection, 139
Thrombocytopenia, autoimmune, 127
Thromboembolism. dict-induced. 206
Thrombosis. atrial, 254
Thymic hypoplasia

congenital, [44

hereditary. 137

Thyroid
medullary carcinoma in, 43, {02
ultimobranchial ncoplasm in. 43
Thyroiditis
autoimmune, induced by thymectomy and
irradiation. 248
Hashimoto's. 85, 147, 248
spontancous. hereditary autoimmune, 85

Tibial hemimelia, 118
Tibial meromelia. 118
Toxemia of pregnancy. 199

Toxicity, methylmercury. 158
oxygen. 59

Toxoplasmosis, 3

Transmissible mink encephalopathy. 20, 20(S)
Trichopoliodystrophy., 244

Trisomy. autosomal, 635

Trypanosomiasis. 161

Tuberculosis, pulmonary, 142

Tumor (See Specific names)
benzo(a)pyrenc-induced. 53
endodermal sinus, 201
interstitial cell. of testis, 82

malignant, of respiratory tract, 53
mixed teratoid, 193

neurablastoma, 95
neuroectodermal, primitive, 95
neurogenic, 140
N-nitrosourea-induced, neurogenic, 140
ovarian. {51}

pancreatic, induced. 170

pituitary, 121

respiratory tract, 53

transplanted malignant, 109, (09(S)
urothelial. spontancous. 138
Wilms', 193

Turkey
myopathy, deep pectoral, in, 224
round heart disease in. 49, 49(S), 112
Tyrosinemia 11, 231

Ulcer, duodenal, 167

gastric, 220
Ulcerative colitis, 113, 189
Ultimobranchial thyroid carcinoma, 43
Urinary bladder carcinoma, 115, 115(8). 184
Urolithiasis

chemically induced. 256

struvite, 223

Uropathy, intrarenal obstructive. with proximal
ectasia, 192

Urothelial cancer, 138

Urothelial lesions. proliferative. 115

Uterine cervix, 116, 141

Uterine vessel ligation, 64

Vagina
adenosis of, 116
clear-cell carcinoma of, 116

Varicella, 69. 69(S)

Vascular discase. 91

Vasculitis, pulmonary. granulomatous, 294
Venczuelan equine encephalitis. 225
Vibriosis, bovine venereal, 72, 72(S)

Viral infection. 19, 33, 63

Virus

adenovirus SV-20 pneumonia. 210

attenuated influenza A. cause of congenital
hydrocephalus. 163

bluetongue-vaccine, 15

canine parvovirus. 296

coronavirus 1-71. 173

enccphalomyocarditis. M variant of. 70

feline leukemia disease. 204

hepatitis B, 240

herpes simplex. 238, 267

herpesvirus-induced malignant lymphoma.
60, 60(S)

lymphocytic choriomeningitis., 23

Moloney sarcoma virus-induced
osteosarcoma. 114

murine leukemia, 145

persistent infection, 33. 63

polyoma virus-induced pleomorphic salivary
adenoma, 261

reovirus Type 3. 76, 77

slow infection. 20, 20(S)

Theiler's infection, 139

unconventional, 20(S)

Venezuelan equine encephalitis. 2235

woodchuck hepatitis, 257

Virus-induced bacterial pncumonia. 66
Vitamin

A, deficiency hydrocephaly. 38

A, hypervitaminosis. 13

E. deficiency anemia. 62



Von Recklinghausen’s discase, 282
Von Willebrand's disease, 110, 110(S)
VX-2 carcinoma, 168

Waardenburg's syndrome, 34
Waterhouse-Friderichsen syndrome, 101

Werdnig-Hoffmann disease, 99, 213, 2i4

Whale. killer, Chédiak-Higashi syndrome in,
148

Wilms™ tumor, 193
Wilson's disease, 249
Woodchuck

carcinoma, hepatocellular in, 257
hepatitis virus in. 257

Wuchereria bancrofti infection, 283
Yersinia enteritis, 93

Yolk sac carcinoma, 201

Zinc deficiency, hereditary, 137
Zollinger-Ellison Syndrome. 298
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