













































































































































































esis. Moreover, the greater female susceptibility to
diabetes induction indicates autoimmune etiology
because lupus-prone female mice of strain NZB gen-
erally exhibit higher autoantibody levels and, conse-
quently, earlier onset of disease than observed in
males. Both cellular and humoral autoimmune reac-
tivity against islet cells has been documented in NOD
mice.'* T lymphocytes are required for diabetes path-
ogenesis in this model inasmuch as NOD-nu/nu mice
do not develop diabetes unless reconstituted with
splenocytes from euthymic littermates and concomi-
tantly treated with interleukin-2 (IL-2).'* Moreover,
diabetes was accelerated by transferring splenocytes
from older NOD mice into irradiated 7-week-old re-
cipients,'® or by cyclophosphamide treatment.® Al-
though one study reported NOD mice to be T-lym-
phopenic,'¢ this finding has not been confirmed in
other laboratories. On the contrary, a markedly in-
creased concentration of T lymphocytes in spleen and
peripheral blood is characteristic of NOD, but not
NON mice.'"'7 Enlargement of the thymic cortex and
lymph nodes reflect this lymphoproliferative stimu-
lus associated with underlying immunoregulatory de-
fects. Although NOD mice exhibit strong T and B
lymphocyte responses to mitogens, there is a defect in
their ability to generate suppressor T lymphocytesina
syngeneic mixed lymphocyte reaction.!” Both mono-
cyte and NK functions have been reported to be im-
paired in NOD mice,'¢ and we have found endo-
toxin-stimulated IL-1 production from NOD
macrophages to be low. Defective communication
between macrophages and T-helper cells may ac-
count for the defective suppression mechanisms and
thus the apparent hyperplasia of T lymphocytes in
lymphoid tissues. This defect in generation of sup-
pressor cells may be associated with a decreased en-
dogenous production of IL-2, because either concan-
avalin A-stimulated splenocytes or a syngeneic mixed
lymphocyte reaction supplemented with IL-2 allows
generation of T suppressor-inducer cells, thus revers-
ing the defect.!®

Comparison With Human Disease

Idiopathic Type 1 IDDM in humans is thought to
entail an autoimmune pathogenesis, with insulitis
and association with certain marker haplotypes at the
MHC complex (HLA) being pathognomonic. Ma-
kino has emphasized the similarities between the
pathophysiology and histopathology of diabetes in
the NOD mouse with IDDM! and has noted that the
polyglandular distribution of leukocytic infiltrates in
submandibular, lacrimal, and Harderian glands is

suggestive of lesions observed in Sjégren’s syndrome
in man.® The polygenic control of diabetogenesis in
NOD mice, coupled with the requirement for a diabe-
togenic susceptibility gene linked to the MHC com-
plex, suggests close similarily between the genetics of
this form of diabetes in NOD mice and Type 1 IDDM
in man.

Usefulness of the Model

The diabetic NOD mouse provides a useful com-
plement to the other well-studied rodent model of
Idd, the spontaneously diabetic BB rat, in defining a
diabetes-susceptible genotype.'® Both rodent models
share a requirement for an MHC-linked recessive
diabetogenic locus, but the T-lymphopenia charac-
teristic of most BB rats is not a trait shared by NOD
mice, or, for that matter, most diabetic persons. Nev-
ertheless, both NOD mice and BB rats may share a
similar defect in T-lymphocyte suppression mecha-
nisms which permit polyclonal B-lymphocyte activa-
tion and autoimmunity against pancreatic beta cells.
In that the prodromal phase of diabetogenesis in
NOD mice resembles that of prediabetic persons in
terms of declining first-phase insulin secretion in re-
sponse to glucose,? coupled with the development of
insulin autoantibodies and autoantibodies against en-
dogenous beta-cell retrovirus,*® NOD mice are valu-
able not only for elucidating the pathogenesis of Type
1 IDDM in man, but in designing and testing effective
therapies for prevention of the disease.

The mouse genome is the most extensively charac-
terized of all mammalian species, and the availability
of genetic markers in NOD mice has permitted iden-
tification of a second, non-MHC-linked locus re-
quired for diabetogenesis. Because there is consider-
able homology between linkage groups in mouse and
man, identification of loci required for diabetogenesis
in mice may indicate where homologous genes reside
in the human genome. For example, the human ho-
mologs for Thy-1 and Alp-1, two marker genes linked
to Idd-2 on mouse Chromosome 9, are on the long
arm of Chromosome 11, while the human homolog of
Mod-1, a distal marker gene for I/dd-2 on mouse
Chromosome 9, is on human Chromosome 6 (but not
on the same arm as the HLA locus).

Although the NOD mouse model is of obvious
value in defining the polygenic nature of IDDM in-
heritance in man, and in elucidation of pathogenetic
mechanisms, there are intrinsic differences in the bi-
ology of the respective species such that the patho-
physiologic changes associated with diabetes in the
mouse may not be identical to those in humans. For
example, some of the secondary pathologic changes



associated with the morbidity of chronic IDDM in
humans, such as kidney lesions, neuropathies, and
retinopathy, have not yet been reported in chronically
diabetic NOD mice.

Availability

NOD breeding pairs may be obtained from CLEA
JAPAN, Inc., Aobadai, Meguro-ku, Tokyo 153,
Japan (contact Mr. Y. Taguchi, Manager, Interna-
tional Division). NOD breeders produce large litters;
care should be taken to maintain brother X sister
matings to preserve the inbred status of the strain.
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Model Number 350

Congenital Goitre

Human Disease: Congenital Goitre

Animal Model: Congenital Goitre in Merino Sheep

Reprinted from:
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19(3): 2&4, 1987

Contributed by lan R. Faiconer PhD, DSc, Department of Biochem-
istry, Microbiology, and Nutrition, University of New England, Ar-

midale, N.S.W. 2351, Australia.

Biologic Features: A familial goitre in South Australian Mer-
ino sheep has been described together with studies of its
inheritance and clinical features. Because of the number and
availability of atfected animals, extensive biochemical investi-
gation has been carried out using diagnostic techniques rele-
vant to studies of congenital goitre in man. Approximately 600
cases of goitre in sheep have been investigaled, with the sheep
coming from a widely distributed arca some 500 miles across.'

Pedigrees were constructed for 356 sheep. ol which 121
extended to four gencrations. Every pedigree was in agreement
with the hypothesis that the enlarged thyroid gland was due to
the action of a genc simply inherited as an autosomal reces-
sive.! This was further supported by matings from an experi-
mental flock of goitrous animals and identified heterozygous
carriers of the gene. The heterozygous rams carrying this gene
were indistinguishable from normal rams: indeed. they were
derived from a widely used strain of Merino sheep. It is likely
that the gene arose in a single animal by mutation and was
distributed as a consequence of the excellent phenotype of the
individual ram.

The clinical picture of affected sheep. homozygous for the

defective gene. is dominated by high nconatal mortality of

lambs born with goitre ranging from 2.5-8 ¢m in length. The
weight of the thyroid glands averaged 40 gm? compared to |
gm in normal lambs. These lambs also had signs of hypothy-
roidism including a silky coat. swollen carpal joints. and a
sensitivity to cold at birth.*

The enlarged thyroid gland was firm, dark red, and of

uniform consistency with an abundant blood supply. Normally.
two distinct lobes were present but occasionally they were
fused through the thyroid isthmus into one U-shaped mass.
Histological examination revealed extreme glandular hyperpla-
sia with infolding of cuboidal to columnar epithelium, Icaving
small colloid-free lumina in the follicles. Some thyroids had
predominantly vacuolated columnar cells with no remaining
follicular lumen and resembled a solid adenoma.? Ultrastruc-
tural examination demonstrated granules in the apices of the
secretory cells of goitrous glands similar to those present in

normal thyroid cells.?

Biochemical investigations have characterized the metabolic
defect present in this form of goitre as a dysfunction in thyrog-
lobulin synthesis. The clinical laboratory data in atfected lambs
often include an elevated serum protein bound iodine (PBI)
concentration (4.2-36.0 pg/100 ml) compared to 4.0-13.0
pg/100 ml in normal lambs over the same range of ages.>*?*
Hormonal 1odine measured in blood as butanol extractable
iodine (BEI) or as total thyroxine plus triiodothyronine was
normal to low with evidence of circulating iodotyrosines. An
iodinated protein was observed in sera with electrophoretic
mobility similar to albumin.*

The metabolism of thyroxine and iodotyrosines was exam-
ined in goitrous sheep, using '*'I-labelled hormone molecules.
The half-life of both hormones was in the normal range (thyr-
oxine 35.5-47.4 hr in goitrous, 33.5 hr in normal sheep:
iodotyrosines 1.6-1.9 hr in goitrous. 1.2-2.9 hr in normal
sheep). Circulating levels of thyroxine-binding proteins also
were similar in both groups of sheep.® Measurement of thyroid
stimulating hormone showed consistently raised concentrations
in goitrous (21-40, mean 28.6 pg/l) compared to normal
(0.6-1.5, mean 1.1 pg/t) sheep.?

Studies on the goitrous thyroid tissue from sheep revealed
high metabolic activity with "*'Jodide uptake significantly
higher (74.9%) in goitrous glands than normal thyroids
(43.5%). The rate of P'1odine release also was increased in the
goitrous thyroid.® Measurement of the iodotyrosine deiodinase
activity of incubated siices of goitrous thyroid demonstrated
significantly higher activity than normal thyroid.®

Tissue slices also were used to measure thyroglobulin syn-
thesis from *C-amino acids in normal and goitrous thyroid
glands. Goitrous tissue had equal or higher protein synthesis in
non-thyroglobulin fractions. but markedly less in the 35-45%
saturation ammonium sulphate precipitate which contains thyr-
oglobulin.” Analysis of the iodoproteins present in the goitrous
thyroid revealed an absence of thyroglobulin even after exo-
genous thyroxine therapy. Three iodoproteins were demon-
strated: iodinated serum albumin. immunoglobulin-G. and a
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protein of sedimentation coefficient approxinately 8S (molecu-
lar weight 175.000 daltons). This protein contained 61.8% of
the soluble iodine in the goitre. present as both iodotyrosines
and iodothyronines. and thus acted as the major source of
thyroid hormones for the goitrous sheep.®? It was thus con-
cluded that the primary defect was a mutation of the thyroglo-
bulin gene leading to synthesis of a defective protein. This
protein has some immunological similarity to thyroglobulin.
but is approximately one quarter of the normal size (660.000
daltons) resembling a subunit.**#

For the definitive recognition of this congenital thyroid dis-
ecase, the following criteria need to be met: goitre with clinical
hypothyroidism or compensated hypothyrotdism, serum thyr-
oxine and triiodothyronine low to normal. iodoproteins present
in blood and thyroid, radioiodide uptake high. iodotyrosine
deiodination high to normal. hyperplastic gland with little
colloid, absence of normal thyroglobulin in the goitre., even
after thyroxine trcatment, and recessive inheritance ol the
condition. Several other thyroid defects present a similar clini-
cal picture; however, there are specific diagnostic tests avail-
able for their identification.’

Comparison with Human Disease: A wide variety of clinical
abnormalities in thyroid function in man has been described
that indicate metabolic defects in each major step of thyroid
hormone synthesis.” One type of human congenital goitre
closely resembles the clinical and biochemical picture secn in
Merino sheep. These are the congenital goitres with hypothy-
roidism associated with an absence of thyroglobulin.*! The
thyruid glands in these patients are hyperplastic. poor in col-
lotd, appear intensely active, and have a radioactive iodine
uptake above the normal range (4 hr uptake 35-65% compared
to the normal 8-30%). despite normal serum inorganic 1odide.
Serum PBI was lower than normal and consisted of both
thyroid hormone and iodinated serum albumin. No normal
thyroglobulin was present although thyroglobulin-like immun-
oreactivity was detected.*!!

These clinical observations are similar to those observed in
congenital goitre in sheep. other than for PBI which was raised
due to the abundant scrum iodoproteins.** In other cases of
congenital goitre in humans. siblings have been shown to lack
effective thyroid hormone supply. but the gland was capable of
a small amount of thyroglobulin synthesis. indicating a quanti-
tative deficiency rather than the qualitative absence scen in the
sheep.™?

Usefulness of the Model: This congenital defect in thyroid
hormone synthesis in sheep offers a useful model for detailed
examination of the genetic deficiency. The availability of goi-
trous tissue when necded makes it a starting point for genetic
analysis using mRNA and DNA. Together with cloned DNA
(complementary to thyroglobulin mRNA) from normal sheep.

it will be possible to explore the genetic change.'*'* This
approach has been successfully used for the study of congenital
goitre of Afrikander cattle.'s The Merino sheep also provides
the potential for trials of experimental therapy. since the sheep
has already been shown suitable for genetic manipulation of
ova or embryos. [nsertion of a normal thyroglobulin gene into
homozygous goitrous lambs could be an interesting parallel to
gene therapy in man. Because access to the fetal lamb is
relatively easy. the goitrous sheep could also provide a model
for intrauterine hypothyroidism and its treatment.

Availability: Inquiries should be made to the Chief Livestock
Officer. South Australian Department of Agriculture, Adelaide
5000. Australia.
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Human Disease: Acquired Immunodeficiency Syndrome

Animal Model:
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Feline Leukemia Virus Related Immunosuppression

Contributed by Susan M. Cotter, DVM, Tufts University School of
Veterinary Medicine, 200 Westboro Road, North Grafton, MA 01536

Feline leukemia virus (FeLV) is a retrovirus which causes

hematopoietic malignancies, marrow suppression of any or all
cell lines, and immunosuppression in cats.' The time from
onset of viremia until death is variable with 40-50 percent of
infected cats dying in two years. many of infectious diseases.**
The prevalence of viremia in outbred domestic cats is high with
1-2 percent of cats persistently infected.”
Biologic Features: The types of infections seen in FelV-in-
fected cats are often opportunistic: protozoal, fungal. or viral.
which are normally cleared by the cellular immune response.
Examples are viruses such as Coronavirus (feline infectious
peritonitis). and Herpes (rhinotracheitis): fungi such as Cryp-
tococcus and Aspergillus; and protozoa such as Toxoplasma.?
Thymic atrophy and neonatal deaths also have been reported in
congenitally infected kittens.! Lymphoid depletion is occasion-
ally seen in tissues of cats dying of infectious discases.*”’
Bacterial infections such as stomatitis. pyoderma. and respira-
tory infections also occur with increased frequency in FeLV-
infected cats, often in association with intermittent or persistent
granulocytopenia.?

Studies of the immunologic function of infected cats have
shown several abnormalities. Lymphopenia. especially involv-
ing T cells, is present in healthy Fel.V-infected cats when
compared to noninfected cats in the same household.? Infected
T cells have decreased responsiveness to Con A-blastogenesis.®
FeLV-infected cats do not reject allogencic skin grafts as
readily as do normal controls.? Although the primary defect
appears to be in T-cell number and function, evidence exists for
suppression of humoral antibody response as well.? Delayed
and reduced antibody responsiveness to a synthetic antigen was
noted in infected compared to control cats. The fact that
infected cats could respond after a period of time suggests that
the defect may lie in helper T cell function. rather than a
primary B cell defect.®

A syndrome of lymphadenopathy occurs in viremic cats
even in the absence of other detectable infections.'® Typically
the enlargement is mild (2-3 X normal size) and consists of B-
and T-cell hyperplasia with preservation of nodal architecture.
An unusual form of hyperplasia also may occur with a pleo-
morphic population of small and large lymphocytes. plasma
cells, histiocytes, and increased capillaries.' The architecture

of the node may be distorted with an appearance similar to
angioimmunoblastic lymphadenopathy of man. The nodes are
painless with negative bacterial cultures and stains for microor-
ganisms. The lymphadenopathy may wax and wan or may
persist, and occasionally progresses to lymphoma.
Comparison with Human Disease: Both FcLLV of cats and
HTLV-III/LAV infection, the cause of the acquired immuno-
deficiency syndrome (AIDS) in man, are retroviruses.'’'? Both
human and feline patients with retroviral-induced immunodefi-
ciency are plagued with multiple and recurring infections.
often with opportunist organisms.'* Apart from this susceptibil-
ity to infection, these individuals may appear normal. Indeed.
if tests for FeLV antigen were not available, it would not be
possible to identify viremic cats as different from unaffected
cats.

Work is in progress to develop a test for antigen in man. At
present, infection is determined primarly by Elisa and Western
blot assays for antibody to HTLV-III/LAV." Virus isolation
may be the most definitive test but is difficult and slow for
routine screening. Human AIDS patients are at increased risk
for viral (Herpes zoster or CMV). fungal (Candida. Crypto-
coccus), protozoal (Cryptosporidium, Pnewmocvstis, and Tox-
oplasma), bacterial (atypical Mycobacteria). and other oppor-
tunistic infections. Lymphadenopathy occurs in patients with
AIDS related complex (ARC). a prodromal syndrome that
often precedes AIDS." The cause of this lesion is not well
understood in cats or in man. The lymphadenopathy syndrome
may be an immunologic response to the retroviral infection or
may indicate another, as yet undetermined. concurrent infec-
tion. Infected humans also may have bone marrow suppres-
ston, primarily granulocytopenia or thrombocytopenia. '?

In AIDS patients, a specific impairment of OKT-4 (helper T
cell) function is known to occur with a decreased helper to
suppressor ratio. Whether this change is present in FelLV-in-
fected cats is not yet known because of the lack of reagents to
detect T-cell subsets. Neither FeLV nor HTLV-III/LAV are
highly contagious.” " The transmission of FeLLV requires long
close contact between cats, with a minority of exposed cats
becoming viremic. The transmission of human AIDS is even
less contagious and requires intimate sexual or blood contact. '
Both infected cats and humans are at increased risk for malig-
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nancy: lymphoproliferative disorders in both species. Kaposi's
sarcoma in man, and myeloproliferative disorders in cats. The
clinical course in both species is long and variable with some
infections responding to appropriate therapy. Both affected cats
and humans have a shortened life span.

Usefulness of the Model: FeLV inlection occurs as a common
naturally occurring discase in an outbred mammalian species
living in the same environment as man. A simple. inexpensive.
and accurate blood test to detect viral antigen is available. and
the projected life span of an affected cat is long enough to allow
prospective studies. In addition to natural infection. experi-
mental infection may be easily induced in kittens by injection
or intranasal exposure to virus.?? Cats infected with FeLLV can
be studied to determine the cellular or molecular nature of the
abnormality in the immune system. the pathogenesis of the
abnormality, and the effect of concurrent disease. For example,
a protein from disrupted FeLV (pl5e) induces suppressor cell
activity in vitro.* The FeLV-infected cat is also a good model
for therapeutic trials of immunotherapy. antiviral drugs. or
vaccination.

The mechanism of immunosuppression may be similar in
man and in the cat. Serologic and epidemiologic studies in
infected and exposed populations of cats have provided back-
ground information that may be utilized with some modifica-
tions in the study of AIDS.
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Breast Cancer

Human Disease: Breast Cancer

Animal Model: Feline Mammary Carcinoma

Coniributed by: J. A. M. Stolwijk, J. M. Minke, Department of Pathology,
Veterinary School, Utrecht, The Netherlands, and W. Misdorp, Department of
Pathology, The Netherlands Cancer Institute, Amsterdam, The Netherlands.

Biologic Features

Mammary tumors form the third most frequent (17%) group of cancer
disease in cats after skin tumors and lymphosarcoma.! The annual incidence
was estimated at 25.4 per 100,000 female cats in California.? The average age
is 10.7 years. The ratio between malignant and benign tumors is about 9:1.
Siamese cats had twice the risk (p<<0.01) in developing mammary carcinoma
in comparison with all other breeds.® Most mammary carcinomas grow
rapidly and metastasize early to regional lymph nodes, lungs, and pleura.*
Multiple gland involvement is common.®> Most cats with mammary tumors
treated by surgery die of recurrence and/or metastasis. After surgery, which is
the most common treatment for feline mammary cancer, the average survival
time was short (7-12 months).*$

Prognostic factors are tumor volume,>’ tumor positive lymph nodes,®
mitotic index,® and necrosis.®

The cause of feline mammary cancer is still obscure. Early ovariectomy
was found to protect for mammary carcinoma.? Estrogen receptors only rarely
were found in significant quantities,®'° but some mammary carcinomas were
positive for progesterone,'!!* or androgen receptors.'? There is some evidence
for an association between progestins and feline mammary lesions, including
carcinoma.>' Virus-like particles have been detected in feline mammary
carcinomas.® In a later study'® the presence of C type particles, and fluore-
scence with anti-feline leukemia virus serum, was demonstrated in feline
mammary carcinoma, but not in benign mammary tumors or normal mam-
mary glands.

Another study!” reported the finding of leukemia virus antigens (35%), and
of RD-114 virus (55%) in feline mammary carcinomas.

The intraperitoneal injection of cell-free homogenates in newborn kittens
has not resulted in the development of either mammary carcinoma or lympho-
sarcoma. '

For reference citation—Stolwijk, J. A. M., Minke, J. M. and Misdorp, W.: Breast Cancer, Model No. 202,
Supplemental Update, 1987. In Handbook: Animal Models of Human Disease. Fasc. 16. Edited by C. C.
Capen, T. C. Jones and G. Migaki. Registry of Comparative Pathology, Armed Forces Institute of Pathology,
Washington, DC (1987).



Figure 1—Abundant growth of fe-
line mammary carcinoma cells in
culture.

Therapy

Feline mammary carcinoma is, because of early blood-borne metastasis, a
good model for adjuvant systemic therapy. Jeglum'® reported an encouraging
effect (3 had complete response, 2 had partial response) of a combination
chemotherapy of doxorubicin (30 mg/m?), and cyclophosphamide (100
mg/m?) in 11 cats with advanced mammary carcinoma.

In our current study, considerable regression of locally advanced carci-
nomas after doxorubicin (30 mg/m? IV) was noticed.

In vitro Studies

Feline mammary carcinomas were found to maintain well in short-term
monolayer cultures (up to 10 days). In general, the tumor cells attached more
quickly and more abundantly than human mammary tumor cells do in mono-
layer cultures (Figure 1). Feline mammary carcinomas appeared to be—in
vitro—most sensitive to doxorubicin and 5-fluorouracil .*?

Polyclonal and monoclonal antikeratines proved to be useful in our studies
in discriminating between epithelial and nonepithelial cells in culture. An
epithelial cell line from a feline mammary carcinoma, causing tumors in
athymic mice, was established.? In another study, soft agar, explants, and
cloning techniques were used without success.®

Heterotransplantation

Transplantation into nude mice was successful in many reported cases®?! as
well as in our own series (60% “take”).

Characterization

In feline mammary tumors principally the same types of nuclear DNA
frequency distribution histograms can be found as in human mammary
tumors, though with different frequencies. The more abnormal histograms in
the cat are far less frequent than in human cases.!®

Usefulness of the Model

Feline mammary carcinoma is, because of its biologic similarity to human
mammary cancer, an attractive model for sophisticated diagnostic and thera-
peutic studies. Recently in Amsterdam, a murine monoclonal antibody has
been raised against feline mammary carcinoma cell surface antigens, which
may be of diagnostic importance (imaging). The predictive value of in vitro
testing for doxorubicin is in study in Utrecht.

Etiologic (virus, hormones), and pathogenetic (oncogenes, growth factors)
studies of feline mammary carcinomas may contribute to a better understand-



ing of this apparently autonomous tumor disease in the cat and similar tumor
diseases in the human.

Availability

Feline mammary cancer is not uncommon. [n vitro cultivation and xeno-
grafting in nude mice are useful methods to preserve tumor material for
several kinds of laboratory studies.
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Human Disease: Leukemic Lymphoma

Animal Model: Feline Leukemia Virus Disease

Contributed by: Richard G. Olsen, PhD, Department of Veterinary Patho-
biology, Veterinary College, Ohio State University, Columbus, OH 43210-1092

The transmembrane protein from the feline leukemia virus (FeLV-pl15E)
envelope has been shown to induce multiple immune cell dysfunctions and
may be a significant factor in the feline acquired immune deficiency syndrome
(FAIDS). The presence of FeLV-p15E was a major problem in developing a
killed FelLV vaccine.! Experimental studies demonstrate that it down regulates
lymphocyte,?!* neutrophil,'>'” and macrophage functions.'®* Though it does
not affect [L-1 synthesis,* it blocks T-lymphocyte response to IL-1 and IL-2
and inhibits IL-2 synthesis.*®’ Presensitized cytotoxic T-cells, however,
remain active in the presence of pl5E.® The FeLV-p15E protein shows a 17
amino acid homology with both the human T-lymphotropic virus-1 (an
etiologic agent for human T-cell leukemia) and the human immunodeficiency
virus.?! Synthetic peptide with this sequence inhibits lymphocyte prolifera-
tion.? In addition, an antigenically related protein has been identified in
animal and human tumor cells and trace amounts of said protein are expressed
by lectin stimulated human lymphocytes.???* The current hypothesis is that the
immunosuppressive protein found in retroviruses (i.e., FeLV-p15E) repre-
sents a mimicry of a natural regulatory protein.?! The presence of large
amounts of this protein by infectious retroviruses and the synthesis of this
protein by tumor cells are major factors in abrogating immunosurveillance, a
common property of retroviral disease and cancer.
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Diet-Induced Thromboembolism and Myocardial
Infarction

Human Disease: Thromboembolism and Myocardial Infarction

Animal Model: Thromboembolism and Myocardial Infarction in Rats

Contributed by Robert B. Wilson, D.V.M., Ph.D., Department of
Veterinary Microbiology and Pathology, Washington State Univer-
sity, Pullman, WA 99164.

The following reference should follow reference 7 on page
1, paragraph 2, line 6:

Wilson RB, Hartroft WS: Thromboembolism in the patho-

genesis of myocardial infarcts in rats fed a thrombogenic

diet. Atherosclerosis 54:347-349, 1985

For reference citation—Wilson, R. B.: Diet-Induced Thromboembolism and Myocardial Infarction, Model
No. 206, Supplemental Update, 1987. In Handbook: Animal Models of Human Disease. Fasc. 16. Edited by
C. C. Capen, T. C. Jones and G. Migaki. Registry of Comparative Pathology, Armed Forces Institute of
Pathology, Washington, DC (1987).
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Bronchogenic Carcinoma

Human Disease: Bronchogenic Carcinoma

Animal Model: Spontaneous Carcinoma of the Lung in Hamsters

Contributed by: U. Mohr, MD and M. B. Ketkar, PhD, Department of Experi-
mental Pathology, Medical High School, Karl-Wiechert-Allee 9, 3000 Hannover
61, Federal Republic of Germany.

Reference 8, listed below, was inadvertently omitted in the original printing
of model number 208:

8. Dontenwill W, Chevalier HJ, Harke HP, Lafrenz U. Reckzeh G, Schneider B: Spontan-
turnoren des syrischen Goldhamsters. Z. Krebsforsch 80:127-158, 1973.

Note the following changes in nomenclature:

Page 1, paragraph 3, lines 2/3: “adenomatosis” should read “bronchiolar/
alveolar hyperplasia.”

Page 2, line 1: “3 bronchogenic carcinomas” should read “3 bronchiolar/al-
veolar adenocarcinomas.”

Page 2, line 2: “3 adenomatoses” should read “3 bronchiolar/alveolar
hyperplasias.”

Page 2, line 2: “2 adenomas” should read “2 bronchiolar/alveolar ade-
nomas.”

Page 2, line 2/3: “2 adenocarcinomas” should read “2 bronchiolar/alveolar
adenocarcinomas.”

Page 2, line 3: “1 adenocarcinoma” should read “1 bronchiolar/alveolar
adenocarcinoma.”

Page 2, line 4: “l adenomatosis” should read “l bronchiolar/alveolar
hyperplasia.”

Page 2, line 5: “Bronchogenic adenomas” should read “Bronchiolar/alveo-
lar adenomas.”

Page 3, Fig. 2: Change “Bronchogenic adenocarcinoma” to “Bronchiolar/
alveolar adenocarcinoma.”

Page 3, line 12: Insert “bronchiolar/alveolar” in front of “adenocarcin-
omas.”

For reference citation—Mohr, U. and Ketkar, M. B.: Bronchogenic Carcinoma. Model No. 208. Supple-
mental Update, 1987. In Handbook: Animal Models of Human Disease. Fasc. 16. Edited by C. C. Capen. T.
C. Jones and G. Migaki. Registry of Comparative Pathology. Armed Forces Institute of Pathology,
Washington, DC (1987).






HANDBOOK: ANIMAL MODELS OF HUMAN DISEASE

Abiotrophy, hereditary, neuronal, 99
Achalasia, esophageal, hereditary, 162
Acid maltase deficiency, 277

Acquired immune deficiency syndrome, 291, 320,
351

Acrodermatitis enteropathica, 137
Acromegaly, 311

Acrylonitrile-induced adrenal apoplexy, 101,
101(S)

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

Adenocarcinoma
DMH-induced, 42
endometrial, 21
intestinal, 178, 293
of colon, 42, 286, 293
of rete testis, 341
stomach, 185
transplantable, of prostate, 123, 123(S)
vagina and cervix, 247

Adenoma, salivary, pleomorphic, polyoma virus
induced, 261

Adenomatosis, pulmonary, 153

Adenomyosarcoma, 193

Adenosis, vagina and cervix, 116, 247

Adult respiratory distress syndrome, induced by
Escherichia coli, 344

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, 160(S), 232
Aleutian mink disease, 33

Alopecia prematura, 212
Alpha,-antitrypsin deficiency, 112
Alpha-L-iduronidase deficiency, 226, 264
Alpha-thalassemia, 303

Amebic dysentery, 171

Amebic meningoencephalitis, 48, 48(S)
Amniotie fluid deficiency, 152

Amniotic infection, due to group B Streptococcus,
292

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

Anemia
aplastic, 131, 131(S)
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

Aneurysms, cerebral, ‘saccular, induced by carotid
ligation, 271

Index to Fascicles 1 — 16

SUBJECT INDEX
Numbers Refer to Model Numbers,
(S) Refers to Supplemental Updates

Angina, septic, 232
Angioimmunoblastic lymphadenopathy, 155, 209

Angiosarcoma, hepatic, vinyl chloride induced,
219

Angiostrongylus cantonensis, 79

Anomalies (Also see Defects, Malformations)
congenital, due to hypervitaminosis A, 13
congenital, viral etiology. 15
fascioskeletal structures, 34
Pelger-Huét, 278
Potter’s syndrome, 152
sex chromosome, 5
X-linked hypophosphatemia, 310

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, 131(S)

Apoplexy, adrenal, acrylonitrile-induced. 101,
101(S)

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
Asthma, 325

Atherosclerosis, herpesvirus-induced. 338
Athymia, congenital, 144

Atrial thrombosis, 254

Atrioventricular block, complete, 304
Atrophy. spinal muscular, 99, 213, 214
Aural cholesteatoma. 331

Autoimmune disease, 40

Autoimmune thrombocytopenia, 127, [27(S)
Autoimmune thyroiditis, 316
Autoimmunity, 175

Autosomal trisomy, 65

Avian reovirus disease, 66

Baimsdale ulcer, 324

Baldness, 212

Bancroftian filariasis, 283

Barlow’s syndrome, 280

Benign monoclonal gammopathy, 234
Besnoitiosis, chronic, 129

Biliary atresia, neonatal, 309

Biliary obstruction, chronic, 77

Bioprosthetic cardiac valve, degeneration and
calcification, 245

Birth defects (See Anomalies)

Brain malformations, 55, 55(S)
Breast cancer (See Mammary neoplasia)

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)

Buruli ulcer, 324

Caffey-Silverman syndrome, 182
Calcification, cerebral, 84

Calcified microbial plaques, dental, 308
Calcium pyrophosphate deposition disease, 302
Calculi, struvite, renal, 223
Campylobacter enteritis, 329

Cancer, breast, 202, 202(S)
urethelial, 138
Capillaria hepatica egg granuloma, 105
Carcinogenesis in uterine cervix, 141
Carcinoids, of stomach, 185
Carcinoma
bronchiolo-alveolar cell, 153
bronchogenic, 208, 208(S)
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, 202(S)
medullary thyroid, 43, 102
pancreatic, azaserine-treated. 236
parietovisceral yolk sac, 201
pulmonary, 153
renal tubular, chemically induced, 211
squamous cell, 252, 315
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 discase, 31
Carrageenan-induced ulcerative colitis, 113

Cat

acquired immunodeficiency syndrome, 351

alimentary toxic aleukia, T-2 toxin-induced in,
232

alpha-L-iduronidase deficient
mucopolysaccharidosis in, 226

amebic dysentary in, 171

aplastic anemia in, 131, 131(S)

arylsulfatase B-deficient
mucopolysaccharidosis in, 237

Brugia malayi infection in, 295

Chédiak-Higashi syndrome in, 148, 148(S)

congenital deafness in, 34

diabetes mellitus in, 340

endocardial fibroelastosis in, 251

esophageal achalasia in, 162

factor XII deficiency in, 263



feline leukemia virus disease in, 204, 204(S),
351
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, 131(S)
linear granuloma in, 194
mammary carcinoma in, 202, 202(S)
methylmercury poisoning in, 158
mucopolysaccharidosis
lLin, 226
Vlin, 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, 148(S)
diarrhea in calves, 75
enteritis in calves due to rotavirus, 187
glycogenosis, type I, generalized 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 (pseudolipidosis) 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, [ [8
ultimobranchial thyroid neoplasm in bulls, 43
venereal vibriosis, 72, 72(S)

Cell injury, due to radiation and chemicals, 156,
156(S)

Cells, L, temperature-sensitive mutant mouse, 169

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

Cervix
adenosis of, 116
carcinogenesis in, 141
clear-cell carcinoma of, 116

Chagas’ disease, 334
Chédiak-Higashi syndrome, 148, 148(S)

Chicken
atherosclerosis in, 338
muscular dystrophy in, 22, 119
myopathy, deep pectoral, in, 224
osteomyelitis, staphylococcal, acute,

hematogenous, in, 313

osteopetrosis, viral induction in, 246
scleroderma in, 323
scoliosis in, 333
thyroiditis in, 85
vitiligo in, 347

Chlamydiosis, genital, experimental with
Chlamydia trachomatis, 243

Cholangiocarcinoma induced by
dimethylnitrosamine and liver fluke, 272

Cholecystitis, acalculous, acute, 336
Cholelithiasis, 74, 74(S)

Cholesteatoma, aural, 331

Christmas disease, 12, 12(S)

Chromosome, sex, anomaly, 5

Chronic biliary obstruction, 77

Chronic murine hepatitis, 76

Cigarette smoke
laryngeal carcinoma associated with, 183
respiratory diseases associated with, 146,

146(S)

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 immunodeficiency (severe), 83, 83(S)

Conjunctivitis, chronic, due to Chlamydia
trachomatis, 339

Coonhound paralysis, 1, 1(S)

Copper malabsorption, X-chromosome linked,
244

Copper poisoning. chronic, 307

Copper toxicosis, inherited, 249

Cor pulmonale, 31

Cori’s disease, 150

Coronavirus [-71, 173

Craniomandibular osteopathy, 182

Cretinism, 133, 133(S)

Creutzfeldt-Jakob disease, 20, 20(S)

Crigler-Najjar syndrome, 26

Cryptococcal meningitis, 318

Cushing’s disease, 89

Cushing’s syndrome, 89

Cyclic hematopoiesis, 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
alpha-thalassemia, 303
amniotic fluid, 152
arylsulfatase B, 237
Factor XII, 263
glucose-6-phosphate dehydrogenase, 159,
159(S)
glutathione, 94
mast cell, 348
methemoglobin reductase, 298
ornithine transcarbamylase, X-linked, 235
partial y-glutamylcysteine synthetase, 94
PTC (Factor [X) in hemophilia, 12, 12(S)
pyruvate kinase, 176
selective [gM, 268
vitamin A, 38
vitamin E, 62
zinc, hereditary, 137

Deformities (See Anomalies)

Degeneration, retinal, 45, 195, 197
striatal neuronal, 217

Degenerative joint disease, 135

Demyelinating optic neuritis, 166
Demyelination, 11

Dental calculus, 308

Dermatomyositis, 322

Dermatosis, solar, 172, 172(S)

DHNT, 178

Diabetes, gestational, 328

Diabetes insipidus, hereditary hypothalamic, 107

Diabetes mellitus, 70, 81, 81(S), 106, 177, 218,
239, 266, 311, 349
non-insulin dependent, 330, 340

Diarrhea, infantile, 75

Diet-induced thromboembolism and myocardial
infarction, 206, 206(S)

DiGeorge syndrome, 144

Disease
Albers-Schonberg, 128, 200
Aleutian mink, 33
autoimmune, 40
avian reovirus, 66
calcium pyrophosphate deposition, 302
cardiopulmonary, 31
Chagas’, 334
Christmas, 12, 12(S)
congenital polycystic kidney, 284
Cort’s, 150
Creutzfeldt-Jakob., 20, 20(S)
Cushing’s, 89
cystic kidney, 192
degenerative joint, 135
duodenal ulcer, 167
feline leukemia virus, 204, 204(S)
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 disease, 205
kinky hair, 244
Krabbe’s, 9, 276
Lafora’s, 18
lower motor neuron, 145, 145(S)
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
Oregon, 224
periodontal, 108
Pompe’s disease, 277
pulmonary heart, 154
renal, associated with viral infection, 19
respiratory, associated with cigarette smoking,
146, 146(S)
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, 307

Distemper-associated demyelinating
encephalomyelitis, 68



syringomyelia in, 88, 88(S) Ferret
systemic lupus erythematosus in, 27, 27(S) brain malformations induced by

Diverticulosis, fallopian tube, 305
DNA, damage to, by physical and chemical

agents, 156, 156(S)

Dog
abiotrophy, hereditary neuronal, in 99
acromegaly in, 311
acute enteritis in, 173
alpha-L-induronidase deficiency in, 264
amyloidosis in, 136
anemia, inherited hemolytic with
stomnatocytosis, 41
arthritis, rheumatoid, in 92
asthenia, cutaneous, 73
asthma in, 325
atrioventricular block, complete, in, 304
bronchitis, chronic, in, 186
ceroid-lipofuscinosis in, 207
coonhound paralysis in, 1, 1(S)
copper toxicosis, inherited in, 249
coronavirus 1-71 infection in, 173
craniomandibular osteopathy in, 182
Cushing’s-like syndrome in, 89
cyclic hematopoiesis in, 136
cyclic neutropenia in, 32
dental calculus in, 308
dermatomyositis, familial in, 322
diabetes mellitus, 239
growth hormone-induced, 311
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
gastrointestinal polyps in, 332
Gaucher’s disease, 241

glaucoma, inherited primary open angle, in, 222

globoid cell leukodystrophy in, 9
glycogenosis type III, 150
glycoproteinosis, neuronal, in. 18
hemophilia in, 12, 12(S)
herpesvirus infection in, 267

hip dysplasia in, 135
hyperadenocorticism in, 89

hypercalcemia with lymphosarcoma in, 143,

143(S)
with adenocarcinoma of the anal sac, 260
hypervitaminosis A, 13

immune-mediated thrombocytopenia in, 127,

127(S)
joints, degenerative disease in, 135
Lafora’s disease 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
ephritis, hereditary in, 300
non-beta-cell neoplasms of pancreas in, 297
ochratoxicosis in, 160, 160(S)
optic disk swelling in, 335
osteodystrophy, renal, in 228
osteosarcoma in, 198
Pelger-Huét anomaly in, 278
pemphigus vulgaris in, 203
polyneuritis, idiopathic, in, 1, 1(S)
polyradiculoneuritis, idiopathic, in, 1, 1(S)
primary polycythemia in, 273
pseudohyperparathyroidism in, 143., 143(S)
pyruvate kinase deficiency in, 176
rheumatoid arthritis in, 92
sensory neuropathy, hereditary in, 279
solar dermatosis in, 172, 172(S)
spinal dysraphism in, 88, 88(S)
spinal muscular atrophy, hereditary, in, 213
squamous cell carcinoma, 172, 172(S)
strongyloidiasis in, 327

thrombocytopenic purpura in, 127, 127(S)
urolithiasis, struvite, in, 223
von Willebrand’s disease in, 110, 110(S)

Down’s syndrome, 25
Dubin-Johnson syndrome, 2

Duck, white Pekin
amyloidosis in, 174
muscular dystrophy in, 337
torticollis, 314

Duodenal ulcer disease, 167
Dysbaric osteonecrosis, 227

Dysentry
amebic, 171
bacillary, Shigella, 86

Dysgammopathies, 33
Dysgenesis, sacral, 16, 16(5)
Dysplasia, hip, 135

Dysproteinemia, with angioimmunoblastic
lymphadenopathy, 209

Dysraphism, spinal, 88, 88(S)

Dystrophy, muscular, 22, 51, 119, 337
Eclamptogenic toxemia, 199

Ectasia, proximal, 192

Ehlers-Danlos syndrome, 73

Embryonal adenosarcoma, 193
Embryonal carcinoma, 10, {0(S)
Embryonal nephroma, 193

Encephalitis, subacute, measles virus, 346

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
Campylobacter, 329
rotaviral, 187
Yersinia, 93

Eosinophilic meningoencephalitis, 79

Epilepsy, progressive familiar myoclonus, 18

Equine infectious anemia, 63
Escherichia coli, 75, 100, 344
Esophageal achalasia, 162
Esophageal carcinoma, 190

Ethanol dependence and alcoholic fatty liver,

(30)S

Ethylnitrosourea, nephroblastoma induction by.

193
Exencephaly, 65
Exostoses, multiple, hereditary, 233
Factor VIII, 12, 12(S)
Factor IX, 12, 12(S)
Factor XII, 263
Fatty liver, 30, 30(S), 50

methylazoxymethanol acetate, 55, 55(S)
hyperammonemia, 342
Reye’s syndrome, 342
subacute measles virus encephalitis, 346
subacute sclerosing panencephalitis, 346

Fetal brain necrosis, 160, 160(S)

Fetal death, 65

Fetal growth retardation, 64, 64(S)
Fetal lung growth, 152

Fetal pneumonia, 210

Fibroelastosis, 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, 156(S)
hepatoma in, 36

platy/swordtail hybrid, malignant melanoma in,

98
Sekoke in, 106

Floppy mitral valve, 280

Fly, Drosophila melanogaster, neuroblastoma in,

95
Fructose intolerance, hereditary, 58
Gallstones, 74
Gammopathies, monoclonal, 57, 234
Gangliosidosis

GM, 52
GM, type I1, 87
GM, 39, 104

Gangrene, march, 224

Gastric ulcer, mucosal anaphylaxis induced, 220

Gastroenteritis
acute nonbacterial infantile, 187
acute viral, 173

Gastrointestinal polyps, 332
Gaucher’s disease, type 2, 241
Genital herpes, 238
Gerbil
aural cholesteatoma in, 331
lead nephropathy in, 120
Gestational diabetes, 328
Giardiasis, 149

Gilbert's syndrome, 8, 192
type I, 306

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, 159(S)
Glutathione deficiency, 94

Glycogenosis, type III, 150
type I, 277

Glycoproteinosis, neuronal, 18
Goat, hereditary myotonia, 317
Goitre, congenital, 350



Gonorrhea, 72, 72(S), 97

Granuloma
egg, due to Capillaria hepatica, 105
feline, 194
palisading, 194
Granuloma annulare, 194
Green muscle disease, 224
Guillain-Barré syndrome, 1, 1(S)
Guinea pig
allergic optic neuritis in, 166
anti-tubular basement membrane
tubulointerstitial nephritis, 196
genital herpes in, 238
germfree, experimental Entamoeba histolytica
infection in, 171
hypervitaminosis A in, 13
inflammatory bowel disease in, 205
mannosidosis, swainsonine-induced in, 253
optic disk swelling in, 335
" Pichinde virus, adapted, in, 301
transplantable L,C leukemia in, 180
tuberculosis, experimental airborne. in, 142,
142(S)
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, 272

hypervitaminosis A in, 13

laryngeal carcinoma in, 183

pancreatic tumors in, 170

scrapie in, 20(S)

spontaneous carcinoma of the lung in, 208,
208(S)

syphilis in, 345

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

A, 12, 12(8)

B, 12, 12(S)
AB, 12, 12(S)

Hepatic angiosarcoma, vinyl chloride induced,
219
Hepatic necrosis, acute, halothane induced, 312
Hepatitis
A virus, 343
active chronic, 76
B virus, 240, 257
halothane-associated, 312
induced by reovirus Type 3, 76
non-A, non-B, 221

Hepatolenticular degeneration, 249, 307
Hereditary myotonia, 317

Hereditary nephritis, 300

Hip dysplasia, 135

Hirschsprung’s disease, 71, 71(S), 230
Histidinemia, maternal, 125, 125(S)
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,
33(S)
equine infectious anemia in, 63
exostoses, multiple, hereditary in, 233
immune-mediated thrombocytopenia in, 127,
127(S)
lymphosarcoma in, 56
mannosidosis, swainsonine-induced in, 253
selective [M deficiency in, 268
thrombocytopenic purpura in, 127, 127(S)
vitiligo in, 347
X-linked infantile agammaglobulinemia in, 274
Huntington’s disease, 217
Hurler syndrome, 226
Hurler/Scheie syndrome, 226
Hydranencephaly, 15, 55, 55(S)
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 Il. congenital, 235
in ferrets, 342

Hyperbilirubinemia
congenital, 2, 8, 26
heredity. 157
unconjugated, nonhemolytic, 306

Hypercalcemia
associated with adenocarcinoma of apocrine
glands of the anal sac, 260
associated with lymphosarcoma, 143, 143(S)
of malignancy, 168

Hypercorticism, 129
Hypercortisolism, 89
Hyperlipidemia, 91

Hyperostosis
infantile cortical, 182
skeletal, viral induced, 246

Hyperplasia, preneoplastic 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, 130
Hypophosphatemia, X-linked, 310
Hypoplasia

cerebellar, 55, 55(S)

thymic, 137, 144

Hyposegmentation of granulocytes, 278
Hyposplenia, 122

Hypothalamic diabetes insipidus, 107
Hypothyroidism, neonatal, 133, 133(S)
Idiopathic paraproteinemia, 234
1diopathic polyneuritis, 1, 1(S)
Idiopathic torticollis, 314

Immune thrombocytopenia, 127, 127(S)

Immunodeficiency, 122
acquired, 291, 320
combined, severe, 83, 83(S)

Immunoproliferative disease, 23, 63
Immunoreactive inflammation in fetal colon
implants, 189
Immunosuppression, from cigarette smoke, 146,
146(S)
Infantile cortical hyperostosis, 182
Infantile diarrhea, 75
[nfarction, myocardial, 206, 206(S)
Infection
adrenal, due to besnoitiosis, 129
arenavirus, 301
bluetongue-vaccine-virus, in fetal lambs, 15
central nervous system, with
nematode, 79
protozoal, 48, 48(S)
VEE virus, 225
Chlamydia trachomatis, experimental, 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
Mycobacterium ulcerans, 324
Platynosomum concinnum, 250
Schistosoma haematobium, 115
slow, by unconventional viruses, 20(S)
slow virus, 20
Theiler’s virus, 139, 139(S)
Venezuelan equine encephalitis virus, 225
viral, 19, 33, 63
Yersinia enterocolitica, 93
Inflammation, immunoreactive, in fetal colon
implants, 189
Inflammatory bowel disease, immunologic model
of, 205
Influenza B virus, 326
Inherited erythrocyte glutathione deficiency, 94
Insulin-independent diabetes mellitis. 330
Interstitial cell tumor, 82
Intestinal adenocarcinoma, 178, 293
Intolerance, fructose, 58
Intrarenal obstructive uropathy, 192
Jaagsiekte, 153
Joint disease, 135
Keratosis, 172, 172(S)
Kidney disease, congenital polycystic, 284
Kinky hair disease, 244
Klinefelter’s syndrome, 5
Koala
Mpycobacterium ulcerans infection in, 324
Krabbe’s disease, 9, 276
Kugelberg-Welander syndrome, 213
Kuru, 20, 20(S)
Lafora’s disease, 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, 131(S), 180
lymphocytic, 60, 60(S), 319
myelogenous, caused by irradiation, 255
T-cell, chronic, lymphocytic, 319
transplantable L,C, 180

Leukemic lymphoma, 204, 204(S)

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, 145(S)
Lung, carcinoma of, 208, 208(S), 315

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, 131(S), 180
Lymphocytic choriomeningitis, 23
Lymphocytic thyroiditis, 147, 248, 316
Lymphoid hyperplasia, preneoplastic, 209

Lymphoma
Burkitt’s, 60, 60(S)
leukemic, 204, 204(S)
malignant, 56, 60, 60(S)
Ty, 319

Lymphosarcoma (See 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 fibroma syndrome, 320
Malignant fibrous histiocytoma, 299
Malignant histiocytosis, 319

Malignant hyperthermia, 111

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

Malignant tumors of respiratory tract, 53
Mammary neoplasia, 54, 202, 202(S), 265

Mannosidosis, 44
swainsonine-induced, 253

Marble bone disease, 128, 200

March gangrene, 224
Maroteaux-Lamy syndrome, 237
Mast cell, deficiency of, 348
Mastomys (See 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
Meningitis, cryptococcal. 318

Meningoencephalitis
amebic, 48, 48(S)
due to Naegleria, 48, 48(S)
eosinophilic, 79
Menkes’ disease, 244
Meromelia, tibial, 118

Metabolism
porphyrin, defective, 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
Microbial plaque, calcified, dental, 308
Microencephaly, 55, 55(S)
Milroy’s disease, 24
Minamata disease, 158
Mink
Aleutian disease of, 33
Chédiak-Higashi syndrome in, 148, 148(S)
Ehlers-Danlos syndrome in, 73
hemiveriebra 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

adenocarcinoma, rete testis, diethylstilbestrol
induced in, 341

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, 148(S)

copper malabsorption, X-chromosome linked
in, 244

cytomegalovirus-induced cerebral calcification,

34
diabetes mellitus in, 70, 349
diverticulosis, estrogen-induced, oviduct, 305
dysbaric osteonecrosis in, 227
encephalomyocarditis virus, 70
eosinophilic meningoencephalitis in, 79
exencephaly with trisomy 12 in, 65
gammopathies, monoclonal, in, 57
gestational diabetes in, 328
giardiasis, experimentally induced in, 149
globoid cell leukodystrophy in, 276

glomerulonephritis, proliferative in, 290
glucose-6-phosphate dehydrogenase deficiency
in, 159, 159(S)
hepatitis, chronic, induced by reovirus Type 3
in, 76
hereditary asplenia in, 122
histidinemia in, 125, 125(S)
Hodgkin’s disease, 270
hypervitaminosis A in, 13
hypophosphatemia, X-linked, 310
immunosuppression induced by long-term
exposure to cigarette smoke in, 146, 146(S)
influenza B virus in, 326
L cells, temperature-sensitive mutant, 169
leukemia, myelogenous, caused by irradiation
in, 255
lower motor neuron disease in, 145, 145(S)
lymphocytic choriomeningitis in, 23
macroglobulinemic neuropathy, experimental
in, 269
malignant tumors, transplanted, in, 109
mammary tumor, asplenia in, 265
mast cell deficient, 348
megacolon, aganglionic, in, 71, 71(S)
megaloblastic anemia, 169
meningoencephalitis, primary amebic, in,
48, 48(S)
eosinophilic due to Angiostrongylus
cantonensis, 19
Menkes’ disease in, 244
methylmercury poisoning in, 158
motor neuron disease in, 214
Niemann-Pick disease in, 117
non-obese diabetic, 349
ochratoxicosis in, 160, 160(S)
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
Reye’s syndrome in, 326
salpingitis isthmica nodosa. 305
scrapie in, 20(S)
sex-linked anemia, 7
teratoma, teratocarcinoma, 10, 10(S), 103, 151
testicular feminization, X-linked in, 61, 61(S)
thalassemia, alpha, 303
Theiler’s encephalomyelitis virus infection in,
139, 139(S)
transplanted human malignant tumors in, 109,
109(S)
trypanosomiasis in, 161
vitiligo in, 347
Yersinia infection in, 93

Mucopolysaccharidosis, 285
1, 226, 264
VI, 237

Mucoviscidosis, 14

Multiple sclerosis, 68, 139, 139(S), 166
Muscular atrophy. spinal, 99, 213, 2i4
Muscular dystrophy, 22, 51, 119, 337
Mycobacterium ulcerans infection, 324
Myelocele, 16, 16(S)

Myelogenous leukemia, 255
Myocardial failure, 28

Myocardial infarction, 206, 206(S)
Myocarditis, viral, acute, chronic. 296
Myoclonus epilepsy, 18

Myopathy, deep pectoral, 224



Myotonia congenita, 317

Mystromys albicaudatus, spontancous diabetes
mellitus in, 177

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

Necrosis, adrenal, 129
fetal brain, 160, 160(S)
renal tubular, 160, 160(S)

Nelson’s syndrome, 89
Neonatal hypothyroidism, 133, 133(S)

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-nitrosourea, 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, 160(S)
Oligohydramnios, 152
Oppossum, endocarditis in. 4
Optic disk swelling, 335
Oregon disease, 224

Ornithine transcarbamylase deficiency. X-linked.

235
Osteodystrophy, renal, 228
Osteogenic sarcoma, 114

Osteomyelitis, staphylococcal, acute,
hematogenous, 313

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, [59(S)
Palisading granuloma, 194

Pancreas
carcinoma of, 236
cystic fibrosis of, 14
non-beta-cell neoplasms of, 297
tumors of, 170

Pancreatolithiasis, 37, 37(S)

Panencephalitis, subacute sclerosing, 68, 346
Panmyelotoxicosis, endemic, 232
Parakeratosis, hereditary, [37

Paralysis, coonhound, 1, 1(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, gangliosidosis in, 104
hypervitaminosis A in, 13
lactational osteoporosis in, 179
lymphosarcoma in, 56
malignant hyperthermia in, 111
melanoma in, 258
ochratoxicosis in, 160, 160(S)
swine fever (hog cholera), 19
vitiligo in, 347
von Willebrand’s disease in, 110, 110(S)
Pituitary tumors, 121
Plasma thromboplastin component, 12, 12(S)
Platynosomum concinnum, 250
Plumbism, [1, 11(S)
Pneumocystis 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
copper, 307
lead, 11. T11(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, I(S)
Polyps, gastrointestinal, 332
Polyradiculoneuritis, idiopathic, 1, 1(S)
Pompe’s disease, 277
Porencephaly, 15
Porphyria

congenital erythropoietic, 132

feline, 6

Potter’s syndrome, 152

Praomys (Mastomys) coucha
autoimmune thyroiditis, 316
Praomys (Mastomys) natalensis
carcinoids and adenocarcinoma in, 185
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

adult respiratory distress syndrome, induced by
Escherichia coli, 344

alopecia prematura in, 212

baldness in, 212

biliary atresia, neonatal in, 309

calcium pyrophosphate deposition disease in,
302

cardiopulmonary disease in, 31

chlamydial genital tract infection,
experimentally induced in, 243

cholelithiasis in, 74, 74(S)

chronic conjunctivitis, due to Chlamydia
trachomatis, 339

colonic adenocarcinoma in, 286

congenital hydrocephalus 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 pneumonia in, 210

gonorrhea in, 97

hemolytic anemia in, 62

hepatitis A virus infection, 343

hepatitis B virus infection, 240

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

hyperbilirubinemia, uncongugated,
nonhemolytic in, 306

hypervitaminosis A in, 13

lead poisoning in, 11, 11(S)

malignant lymphoma in, 60, 60(S)

malaria in, 78

monocrotaline-intoxicated, 31

optic disk swelling in, 335

oxygen toxicity in, 59

periodontitis in, 108

pneumonia, neonatal, due to group B
Streptococcus, 292

pulmonary hypertension in, 31

Schistosoma haematobium infection in, 115,
115(S)

shigellosis in, 86

tetanus in, 287

thalidomide syndrome in, 29

toxemia of pregnancy in, 199

toxoplasmosis in, 3

trachoma, 339

urothelial lesions due to Schistosoma
haematobium in, 115

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

Wuchereria bancrofti infection in, 283

Prostate, adenocarcinoma of, 123, 123(S)
Pseudodistemper, 231
Pseudohyperparathyroidism, 143, 143(S)
Pseudolipidosis, 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 disease, 154

Pulmonary hypertension, 31
hypoxic, 154

Pulmonary tuberculosis, 142, 142(S)

Purpura, idiopathic thrombocytopenic, 127,
127(S)

Pyorrhea alveolaris, 108
Pyruvate kinase deficiency, 176



Rabbit

acute respiratory distress syndrome, phorbol
myristate acetate induced, 275

adenocarcinoma, endometrial, spontaneous, in,
21

Campylobacter enteritis in, 329

Chagas’ disease in, 334

Cholecystitis in, 336

cryptococcal meningitis in, 318

diabetes mellitus, 266

gammopathies, monoclonal in, 57

hydrocephalus in, 38

hypervitaminosis A in, 13

inflammatory bowel disease in, 205

malignant fibroma syndrome in, 320

methylmercury poisoning in, 158

nephroblastoma in, transplacentally induced by
ethylnitrosourea, 193

Pelger-Huet anomaly in, 278

vitamin A deficiency in, 38

VX-2 carcinoma in, 168

Radiation, ionizing, 156, 156(S)

Rat
adenocarcinoma, intestinal, induced by
DHNT, 178
of colon, 42
of prostate, 123, 123(S)
adrenal apoplexy, acrylonitrile-induced, 101,
101(S)
aflatoxin carcinogenesis in, 35
alcoholic fatty liver in, 30, 30(S), 50
ampniotic fluid deficiency in, 152
anemia, hypochromic, microcytic, in, 7
aneurysms, cerebral, 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, parietovisceral yolk sac, in, 201
carcinoma, renal tubular, chemically induced
in, 211
carcinoma, squamous cell, lung,
NHMI- induced, 315
diabetes insipidus, hereditary hypothalamic, in,
107
diabetes mellitus in, 218
diabetes mellitis, insulin-independent in, 330
duodenal ulcer in, 167
esophageal carcinoma in, 190
ethanol dependence and fatty liver in, 30(S)
fatty liver and cirrhosis in, 50
fetal lung growth in, 152
fructose-induced lesions in, 58
hepatic necrosis, acute, halothane-associated,
312
hydrocephalus, congenital, in, 289
hydronephrosis, hereditary, in, 134
hyperbilirubinemia, hereditary, in, 26, 157
hypertension, experimental chronic hypoxic
pulmonary, in, 154
hypertensive, 91
spontaneous, 330
hypertrophy, right ventricle, 154
hypervitaminosis A in, 13
hypothyroidism, neonatal, in, 133, 133(S)
immunoreactive inflammation in, 189
immunosuppressed, 181
implants, fetal colon, in, 189
insulin-independent diabetes mellitus in, 330
interstitial cell tumor in, 82
intrauterine growth retardation, 64
lead encephalopathy in, 126
leukemia, lymphocyte, large, granular, 319
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, 206(S)

N-nitrosourea-induced neurogenic tumors in,
140

obese, 91

ochratoxicosis in, 160, 160(S)

optic disk swelling in, 335

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, 181

retinal degeneration in, 195, 197

silica-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, 206(S)

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

transitional cell neoplasm, urinary bladder,
induced by nitrosomethyl dodecylamine, 321

urolithiasis, chemically-induced in, 256

urothelial tumors in, 138

uterine vessel ligation in, 64, 64(S)

vasculitis, pulmonary, granulomatous,
induced by glucan, 294

Venezuelan equine encephalitis in, 225

Renal medulla, agenesis of, 134
Renal osteodystrophy, 228

Renal tubular carcinoma, 211
Renal tubular necrosis, 160, 160(S)

Reovirus
avian, 66
Type 3,76, 77

Respiratory tract, tumors of, 53
Retardation, fetal growth, 64, 64(S)
Rete testis adenocarcinoma, 341
Retinal degeneration, 45, 195, 197
Retinitis pigmentosa, 197
Retinoblastoma, 95

Reye’s syndrome, 326, 342
Rheumatoid arthritis, 46, 92

Rickets, familial or sex-linked vitamin-D-
resistant, 310

Rotavirus, enteritis caused by, 187
Round heart disease, 49, 49(S), 112
Sacral dysgenesis, 16, 16(S)
Sacrococcygeal agenesis, 16, 16(S)
Salivary gland adenoma, 261
Salpingitis isthmica nodosa, 305

Sarcoma
immunoblastic of B cells, 155
osteogenic, 114

Saturnism, 11, 11(S)

Scheie syndrome, 226

Schistosoma haematobium infection, 115, 115(S)
Schwannomas, multiple, malignant, 282
Scleroderma, 323

Sclerosis, amyotrophic lateral, 145, 213
muitiple, 68, 139, 139(S), 166
progressive, systemic, 323

Scoliosis, 333
Scrapie, 20(S)
Scrapie-like disease of mink, 20
Sekoke, 106
Selective IgM 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
copper poisoning, chronic, in, 307
Dubin-Johnson syndrome in, 2
experimental autoimmune anti-GBM
glomerulonephritis in, 191
Gilbert’s syndrome in, 8, 192
glomerulonephritis in, 191
glucose-6-phosphate dehydrogenase deficiency
in, 159(S)
glutathione deficiency in, 94
goitre, congenital in, 350
hyperbilirubinemia, congenital, in, 2, 8
Jaagsiekte, 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, 146(S), 183
Solar dermatosis, 172(S)

Solar keratosis, 172(S)
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
Squamous cell carcinoma, lung, 315
Squirrel, porphyria in, 132

Staphylococcal osteomyelitis, acute,
haematogenous, 313

Stenosis, aqueductal, 164

Striatal neuronal degeneration, 217

Stroke, 229

Strongyloidiasis, 327

Subacute sclerosing panencephalitis, 68, 346
Suramin-induced storage disease, 285
Swainsonine-induced mannosidosis, 253
Swine (See Pig)

Swine fever, 19

Syndactyly, 90

Syndrome
acquired immune deficiency, 291, 320, 351
acute respiratory distress, 275
adult respiratory distress, 344
Barlow’s, 280



Caffey-Silverman, 182
Chédiak-Higashi, 148, 148(S)
Crigler-Najjar, 26

Cushing’s, 89

DiGeorge, 144

Down’s, 25

Dubin-Johnson, 2
Ehlers-Danlos, 73
gastrointestinal polyposis, 332
Gilbert’s, 8, 192, 306
Guillain-Barré, 1, 1(S)
Hurler, 226

Hurler/Scheie, 226
Klinefelter’s, 5
Kugelberg-Welander, 213
malignant rabbit fibroma, 320
Maroteaux-Lamy, 237
Nelson’s, 89

Potter’s, 152

Reye’s, 326, 342
Richner-Hanbart, 231

Scheie, 226

Sprinz-Nelson, 2
thalidomide, 29
Waardenburg’s, 34
Waterhouse-Friderichsen, 101, 101(S)
Zollinger-Ellison, 297

Syphilis, 345
Syringomyelia, 88, 88(S)
Systemic lupus erythematosus, 27, 27(S), 40

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

Teratoma
embryo-derived testicular, ovarian, 103
ovarian, 151
testicular, in mice, 10, 10(S)
Testicular feminization, 61, 61(S)
Tetanus, 287
Thalassemia, alpha, 303
Thalidomide syndrome, 29
Theiler’s murine encephalomyelitis virus
infection, 139, 139(S)
Thrombocytopenia, autoimmune, 127, 127(S)
Thromboembolism, diet-induced, 206, 206(S)
Thrombosis, atrial, 254
Thymic hypoplasia
congenital, 144
hereditary, 137
Thyroid
medullary carcinoma in, 43, 102
ultimobranchial neoplasm in, 43
Thyroiditis
autoimmune, induced by thymectomy and
irradiation, 248
Hashimoto’s, 85, 147, 248
spontaneous, hereditary autoimmune, 85, 316
Tibial hemimelia, 118
Tibial meromelia, 118
Torticollis, 314
Toxemia of pregnancy, 199

Toxicity, methylmercury, 158
oxygen, 59
Toxoplasmosis, 3
Trachoma, 339
Transitional cell neoplasms, urinary bladder, 321
Transmissible mink encephalopathy, 20, 20(S)
Trichopoliodystrophy, 244
Trisomy, autosomal, 65
Trypanosomiasis, 161
Tuberculosis, pulmonary, 142, 142(S)
Tumor (See Specific names)
benzo(a)pyrene-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, 109(S)
urothelial, spontaneous, 138
Wilms’, 193
Turkey
myopathy, deep pectoral, in, 224
round heart disease in, 49, 49(S), 112
Tyrosinemia II. 231
Ty Lymphoma. 319
Ulcer
Bairnsdale, 324
Buruli, 324
duodenal, 167
gastric, 220
Ulcerative colitis, 113, 189
Ulcerative skin disease due to Mycobacterium
ulcerans, 324
Ultimobranchial thyroid carcinoma, 43
Urinary bladder carcinoma, 115, 115(S), 184, 321
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 disease, 91

Vasculitis, pulmonary, granulomatous, 294

Venezuelan 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 I-71, 173
encephalomyocarditis, M variant of, 70
feline leukemia disease, 204, 204(S), 351
hepatitis A, 343
hepatitis B, 240
herpes simplex, 238, 267
herpesvirus-induced malignant lymphoma, 60,
60(S)
influenza B virus, 326
lymphocytic choriomeningitis, 23
malignant rabbit fibroma, 320
Marek disease, 338
Moloney sarcoma virus-induced osteosarcoma,
114
murine leukemia, 145, 145(S)
persistent infection, 33, 63
polyoma virus-induced pieomorphic salivary
adenoma, 261
reovirus Type 3, 76, 77
slow infection, 20, 20(S)
Theiler’s murine encephalomyelitis, 139,
139(S)
unconventional, 20(S)
Venezuelan equine encephalitis, 225
woodchuck hepatitis, 257

Virus-induced bacterial pneumonia, 66
Vitamin

A, deficiency hydrocephaly, 38

A, hypervitaminosis, 13

E, deficiency anemia, 62

Vitiligo, 347

Von Recklinghausen’s disease, 282

Von Willebrand’s disease, 110, 110(S)

VX-2 carcinoma, 168

Waardenburg’s syndrome, 34
Waterhouse-Friderichsen syndrome, 101, 101(S)
Werdnig-Hoffmann disease, 99, 213, 214

Whale, killer, Chédiak-Higashi syndrome in,
148, 148(S)

Wilms’ tumor, 193
Wilson'’s disease, 249, 307

Woodchuck
carcinoma, hepatocellular in, 257
hepatitis virus in, 257

Wuchereria bancrofti infection, 283
X-linked hypophosphatemia, 310
Yersinia enteritis, 93

Yolk sac carcinoma, 201

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