













































































































































































































































































SUPPLEMENTAL UPDATE, 1983
Model Number 64

Fetal Growth Retardation

Human Disease: Fetal Growth Retardation

Animal Model: Uterine Vessel Ligation in the Pregnant Rat

Contributed by: J.S. Wigglesworth, MD, Neonatal Department, Hammersmith Hospital,
Ducane Rd, London, W12 OH2, England.

This model continues in regular use in a number of laboratories. The major
practical application has continued to be its use for investigation of the metabol-
ic effects of intrauterine growth retardation such as the metabolic response to
fasting in growth-retarded young.'

It has been shown, using the model, that growth-retarded fetuses have low
plasma insulin levels associated with a lower population of beta cells within the
pancreatic islets.” A recent study has shown low concentration of C-peptide in
the amniotic fluid of the growth-retarded fetuses reflecting impaired fetal insulin
secretion. The authors speculate that this may be one of the mechanisms of
pathogenesis of fetal growth in the face of deficient materno-placental supply.>
Gluconeogenesis has been found to be impaired in the growth-retarded young,
associated with low activities of gluconeogenic key enzymes.*® The question of
the most appropriate controls for use in this model has been investigated by one
group which has concluded that the fetuses of sham-operated animals may form
better controls than those of animals with non-operated uterine horns.’

A group at the Nuffield Institute for Medical Research, Oxford, England, has
shown that essentially the same technique can be used to induce fetal growth
retardation in the guinea pig and has carried out extensive studies on this
species.®
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SUPPLEMENTAL UPDATE, 1983
Model Number 69

Varicella

Human Disease: Varicella

Animal Model:

Varicella-like Disease in Nonhuman Primates

Contributed by K.F. Soike, PhD and G.B. Baskin, DVM, Delta Re-
gional Primate Research Center, Tulane University, Covington, LA

70433

Biological Features: Due to the greater availability of the Afri-
can green monkey (Cercopithecus aethiops), this species has
been utilized to study the pathogenicity of simian varicella virus
as well as to study the efficacy of antiviral drugs for herpesvirus
infections. The disease in African green monkeys is similar to
that previously described in the patas monkey (Erythrocebus
patas). In the African green monkey, viremia occurs by three
days post-inoculation and persists for about one week. Eleva-
tion of serum aminotransferase levels, indicative of hepatic
damage, occurs at about one week post-inoculation and de-
clines about one week later. A skin rash appears by nine days
post-inoculation and desquamates in five to seven days. The
morphologic changes of the experimentally induced disease are
similar to those found in the patas monkey and have been
recently reported (1,2). Intracerebral inoculation of patas mon-
keys with simian varicella virus resulted in hemorrhagic en-
cephalomyelitis, with the presence of typical intranuclear
inclusion bodies in glial cells (3). Studies of simian varicella
virus in cynomolgus monkeys have been described (4,5).
The various simian varicella virus isolates (Liverpool vervet
virus, patas herpesvirus, Medical Lake macaque virus, and
Delta herpesvirus) appear to be similar antigenically with possi-
ble minor differences (6,7). Immunization of monkeys with
human varicella-zoster virus protects them from challenge with
simian varicella virus (8).
Usefulness of the Model: Simian varicella virus infection in the
African green monkey has been utilized to evaluate the effec-
tiveness of various antiviral compounds in herpesvirus infec-
tions (9-15). The virus seems to be slightly less sensitive than
human varicella-zoster virus to acyclovir (Zovirox) both in
vitro and in vivo (11,13). Simian varicella infection is highly
susceptible to treatment with (E)-5(2-bromovinyl)-2’-deoxyuri-
dine (14) and responds to treatment with human interferon
(9,15).
Availability: Simian varicella virus can be obtained from Dr.
K.F. Soike, Delta Regional Primate Research Center, Tulane
University, Covington, LA 70433,
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SUPPLEMENTAL UPDATE, 1983
Model Number 71

Hirschsprung’s Disease

Human Disease: Hirschsprung’s Disease, Aganglionic or
Hypoganglionic Megacolon

Animal Model: Aganglionic Megacolon in Piebald and Spotted
Mutant Mouse Strains

Contributed by: Robert P. Bolande, MD, Department of Pathology, East Carolina Univer-
sity, Greenville, NC 27834.

Recent studies have employed the piebald strain for pathological, physiologi-
cal, and in-vitro pharmacological studies. Secondary effects of the disease such
as growth retardation, reduced body and organ weight have been studied.' The
reduced mobility of fecal pellets through the narrowed segment has been record-
ed.? Alterations of jejunal transport and absorption of alanine, methionine, and
NA T have been studied which has relevance for colonic obstruction in general.?

From the morphological viewpoint, it has been shown that the myenteric
plexus can be well visualized by quinacrine staining and UV fluorescence
microscopy.* The quinacrine positive plexus is thin in the distal narrowed
segment and well developed in the normal bowel. This technique confirms
earlier observations and further emphasizes the morphological differences be-
tween mouse and human megacolon. In the latter, there is often an increase in
size and number of extrinsic nerve fibers. The mouse model is thus more
comparable to hypoganglionosis or hypogenesis of the myenteric plexus or
Pseudohirschsprung’s disease.’

The in vitro pharmacologic work of Richardson® on isolated segments of
aganglionotic bowel has been of great importance, demonstrating for the first
time that colonic obstruction and spasm in the aganglionic segment may be
largely due to the absence of the intrinsic, non-adrenergic inhibitory system of
the gut wall. Similar findings were present in the humans with Hirschsprung’s
disease.

This neurocristopathy in mice has found its human counterpart now with the
description of infants with piebaldism and Hirschsprung’s disease.”-®
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SUPPLEMENTAL UPDATE, 1983

Model Number 72

Gonorrhea

Human Disease: Gonorrhea

Animal Model:

Bovine Venereal Vibriosis

Contributed by L.B. Corbeil, DVM, PhD, Department of Veterinary
Microbiology and Pathology, Washington State University, Pullman
WA 99164-7040; J.R. Duncan, DVM, PhD, Animal Disease Research
Institute, Nepean, Ontario, Canada K2H 8P9; and A.J. Winter, DVM,
PhD, New York State College of Veterinary Medicine, Cornell Uni-

versity, Ithaca, NY 14853.

Biologic Features: Since this model was described in the No-
vember 1975 issue of the Comparative Pathology Bulletin, the
etiologic agent has been reclassified twice. In the eighth edition
of Bergey’s Manual, Smibert listed Campylobacter fetus subsp.
venerealis as C. fetus subsp. fetus and C. fetus subsp. fetus as
C. fetus subsp. intestinalis (1). In 1980, however, the approved
list of bacterial names (2) returned to the designations of C.
fetus subsp. venerealis for the venereal strain and C. fetus
subsp. fetus for strains designated C. fetus subsp. intestinalis by
Smibert. This has produced much confusion.

The model we reported involved primarily C. fetus subsp.
venerealis. Since C. jejuni has been in the spotlight in the last
few years, a note on the relationship of these organisms is in
order. C. fetus subsp. venerealis causes only venereal disease in
cattle. C. fetus subsp. fetus and C. jejuni are both normal
inhabitants of the gastrointestinal tract of cattle and sheep and
on occasion cause late abortion by the hematogenous route in
these animals. In addition C. jejuni causes diarrhea in people
and other animals (3,4). This organism is characterized by
thermotolerance and is found in the normal flora not only of
ruminants but also in many other mammals and birds (4) as well
as in water supplies (3).

In the last 8 years much as been done on the antigenic analy-
sis of C. fetus. Winter, McCoy, and co-workers first character-
ized an antiphagocytic superficial antigen (5) and later reported
its chemical and physical characteristics (6). The same group
also determined the physical, immunological, and functional
properties of the outer membrane proteins of C. fetus (7). These
studies were followed by investigations of the role of K, O and
H antigens in vaccinial immunity to C. fetus subsp. venerealis
infection of the female bovine genital tract, in which K antigens
were shown to be protective (8).

Host-parasite Relationships: Although much had been done
before 1975 on the host-parasite interactions in bovine venereal
vibriosis, some advances have been made in the last 8 years.
Bier et al. (9) demonstrated prolonged survival of C. fetus

subsp. venerealis in both older (5-6 years old) and younger (3-4
years old) bulls. The carrier state was associated with both
alterations in the superficial antigens and a minimal immune
response, which may explain the prolonged survival of the
organism in the preputial cavity. This is in contrast to a very
good local immune response in infected females (10-12).
Systemic immunization has been quite effective in prevent-
ing venereal vibriosis in cattle (11-13). Recent reports have
indicated that infection can also be terminated by systemic
immunization (10-12, 14, 15). In 1978 Schurig et al. (14)
demonstrated elimination of C. Fetus subsp. venerealis from
the female genital tract by systemic immunization with killed
C. fetus or with cell-free extracts of C. fetus. In bulls, infection
can also be terminated by vaccination (15). Although immu-
nized bulls did not develop the carrier state in a recent study,
passive transfer of C. fetus did occur under conditions of inten-
sive sexual activity (16). Protection in immunized animals has
been associated with antibody by passive transfer studies (17).
Lymphocytes have also been shown to be stimulated in immu-
nized animals by in vitro blastogenesis studies (18) and by
delayed hypersensitivity skin tests (19). Investigations of in-
flammatory cells have been done by functional studies (19), and
by ultrastructural studies (20).
Usefulness of the Model: In the last 8 years studies using this
model have been reviewed several times. C. fetus host-parasite
relationships have been used as a model of gonorrhea
(10,13,21) and as a model system for study of antimicrobial
immunity in the reproductive tract (11,12,15).
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SUPPLEMENTAL UPDATE, 1983
Model Number 74

Cholelithiasis

Human Disease: Cholelithiasis

Animal Model: Cholelithiasis in Nonhuman Primates

Contributed by: Richard W. St. Clair, PhD, Department of Pathology, Arteriosclerosis
Research Center, Bowman Gray School of Medicine of Wake Forest University, Winston-
Salem, NC 27103.

Since the description of cholelithiasis in squirrel monkeys appeared in the
“Animal Model” series of the American Journal of Pathology in 1975, addition-
al information has been published that enhances our understanding of both the
characteristics and potential mechanisms of gallstone formation in this nonhu-
man primate species. With but a few exceptions, gallstone formation in squirrel
monkeys requires the addition of cholesterol to the diet.' With dietary cholester-
ol, the secretion of biliary cholesterol is enhanced to a greater extent than is the
secretion of the solubilizing components of the bile, bile acids and phospholi-
pids, resulting in the production of lithogenic bile.? For gallstones to form in
squirrel monkeys the bile must be saturated with cholesterol, but, like man, not
all animals with saturated bile develop gallstones.” Lithogenic bile develops
quickly after the initiation of cholesterol feeding. Gallstones can first be seen
within three months, and by one year most animals will develop stones.' In
contrast to man, there appears to be no enhancement of gallstone formation in
female squirrel monkeys compared to males. In addition, treatment with cheno-
deoxycholic acid does not reduce the incidence of gallstones in squirrel mon-
keys' as it does in human beings. Although dietary cholesterol appears to be
essential for the formation of gallstones in squirrel monkeys, the rate of forma-
tion of stones can be significantly modified by the type of dietary fat. Animals
consuming diets rich in polyunsaturated fats have more lithogenic bile'* and an
increased rate of gallstone formation.* This enhancement in bile lithogenicity
and gallstone formation appears to result from a relative deficiency in the ability
to stimulate bile acid synthesis, relative to cholesterol secretion, in those ani-
mals consuming polyunsaturated fats.*

Differences have also been described in susceptibility to gallstone formation
in squirrel monkeys of different subspecies. Male Bolivian squirre]l monkeys do
not develop gallstones when fed a cholesterol-containing diet while male Brazil-
ian squirrel monkeys develop gallstones readily while consuming the same diet.
Even though both subspecies produce lithogenic bile, the resistant Bolivian
monkeys had lower HDL, concentrations, a larger bile acid pool size and bile
with much higher total lipid content than the susceptible Brazilian monkeys.?
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Squirrel monkeys have been the most thoroughly studied nonhuman primate
species relative to gallstone formation. For some years now, however, there has
been an embargo on the exportation of squirrel monkeys from their country of
origin. As a result, other nonhuman primate models of cholelithiasis have been
sought. The most promising model to date appears to be the African green
monkey.” The incidence of gallstone formation does not appear to be as great in
African green monkeys as it is in squirrel monkeys; nevertheless, there are a
number of other characteristics of bile metabolism and cholelithiasis that makes
African green monkeys a potentially attractive model. Gallstone formation is
influenced by the type of dietary fat, with African green monkeys consuming
polyunsaturated fats having both more lithogenic bile and a higher frequency of
gallstones.” Females appear to be somewhat more susceptible to gallstone
formation than are males and the composition of the bile more closely resembles
that of human beings than does squirrel monkey bile. Of practical importance is
the fact that African green monkeys are currently readily available.
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SUPPLEMENTAL UPDATE, 1983
Model Number 81

Diabetes Mellitus

Human Disease: Diabetes Mellitus

Animal Model: Diabetes Mellitus in Macaca nigra

Contributed by Charles F. Howard Jr., PhD, Division of Metabolic
and Immune Diseases, and James L. Palotay, DVM, Division of Pri-
mate Medicine, Oregon Regional Primate Research Center, Beaver-

ton, OR 97006.

Biologic Features: Macaca nigra can now be classified not only
as nondiabetic (ND) or overtly diabetic (D) (1), but also as
borderline diabetic (BD); the last represents the group of mon-
keys with metabolic parameters intermediate between ND and
D monkeys. Classification is based on metabolite and hormone
concentrations and responses as summed in Table 1. Glucose
clearance (K) and insulin response (AIRI) in an intravenous
glucose tolerance test IV-GTT), and fasting levels of glucose,
insulin, and glucagon are the main criteria for classification.
The decrease in insulin increment in an IV-GTT (15 min insu-
lin—fasting insulin) and increased glucagon concentrations are
sensitive indicators of metabolic deterioration. Presumably,
loss of inhibitory controls on alpha cell secretion allows in-
creased glucagon secretion in BD monkeys, whereas alpha cell
loss results in decreased glucagon in the D monkeys. Although
glucagon values appear high when compared to human values,

the immunoreactive glucagon in M. nigra has a molecular
weight of 3500, i.e., alpha cell glucagon size, and responds to
biological stimuli (2). Glycosylated hemoglobin A, increased
greatly in D monkeys; the increase in BD monkeys was small
but significant either in fasting or postprandial states (3).

Concentration of fat in the diet and the degree of unsaturation
affect the levels of blood lipids. Increased cholesterol concen-
trations measured during consumption of high fat diets correlat-
ed with increased low density lipoproteins (LDL). Blood
triglyceride concentrations were greatest in monkeys on a low
fat diet, i.e., high carbohydrate, most significantly in D mon-
keys; the triglycerides correlated with the very low density
lipoprotein (VLDL) concentrations (4). Altered levels of serum
B3 and vy, globulins in the BD and D monkeys probably reflect
altered immune functions during development of the metabolic
abnormalities (5).

TABLE 1

Classification of Macaca nigra according to ranges of metabolite and hormone concentration and responses

Borderline
Nondiabetic Diabetic Diabetic Units

LV.-GTT

K >2.0 1.0-19 <1.0 % glucose

clearance/min.

AlRI >131 26 - 130 <25 wU/mi
Fasting

Glucose 50 - 100 101 - 140 >140 mg/dl

Insulin >25 15-25 <15 wl/ml

Glucagon 600 - 1000 1000 - 5000 250 - 500 pg/ml

Hemoglobin A 21-29 30-38 7.1-12.0 % total hemoglobin
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Delineation of the various changes in the hormonal and meta-
bolic parameters allow intensive studies on the stages preceding
appearance of overt clinical diabetes.

Pathologic Features: Macaca nigra have a characteristic lesion
of the islets of Langerhans in which islet cell deterioration
occurs concurrent with deposition of the protein amyloid. Per-
centages of islet amyloid quantified in pancreatic biopsy and
autopsy samples correlated with the various metabolic and hor-
monal changes characteristic of monkeys in different stages of
metabolic deterioration. The ND monkeys had no or minimal
amyloid, BD monkeys averaged 12%, and D monkeys general-
ly exceeded 40% islet infiltration (6). Results now firmly sup-
port the lesion as a causative factor in metabolic impairment and
eventual development of overt diabetes (6,7).

Aortic atherosclerosis found commonly in severely diabetic
M. nigra, was quantified in aortas of monkeys from a variety of
metabolic states. Aortic surface involvement (sudanophilia and
raised lesions) increased with deterioration of the various hor-
mone and metabolic parameters (8).

Circulating antibodies against islet cell cytoplasmic compo-
nents (ICA) were found in the blood of all BD monkeys, early D
monkeys, and most monkeys with any evidence of hormonal,
metabolic, or islet pathological abnormalities; virtually none of
the ND monkeys had ICA (9). Cell surface membrane anti-
bodies (ICSA) were more common during early onset stages,
but correlations were not always evident with ICA or with
metabolic or islet pathologic states. Antibodies reflect immune
response to antigen release during secretory cell deterioration.

In addition to diabetes caused by the islet lesion in M. nigra,
there are a number of other primate models of diabetes, many of
which exhibit different etiology (10).

Comparison with Human Disease: The form of diabetes in M.
nigra is probably similar to that in a specific subpopulation of
aging human diabetics. Studies on human pancreas examined at
autopsy and related to the diabetic state established retrospec-
tively, have indicated that at least 20% of older human diabetics
have islet amyloid; the number increases with age. The events
preceding and leading to overt diabetes in monkeys provide a
model for understanding similar events in that subpopulation of

aging human beings. Within that group, some people will have
diabetes solely as a result of the islet lesion, whereas others will
have exacerbation of diabetes that has resulted from other
causes.

Availability: The largest group of Macaca nigra is at the Oregon
Regional Primate Research Center, although there are individ-
uals or troops at institutions and zoos elsewhere. The major
barrier to availability of the monkeys lies in governmental regu-
lations limiting exportation.
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SUPPLEMENTAL UPDATE, 1983
Model Number 83

Combined Immunodeficiency (Severe),
Swiss-Type Agammaglobulinemia

Human Disease: Combined Immunodeficiency (Severe), Swiss-Type
Agammaglobulinemia

Animal Model: Combined Immunodeficiency (Severe) in Horses

Contributed by: Lance E. Perryman, DVM, PhD, Travis C. McGuire, DVM,
PhD, and Nancy S. Magnuson, PhD, Department of Veterinary Microbiology
and Pathology, Washington State University, Pullman, WA 99164-7040.

Combined immunodeficiency (CID) in Arabian horses was first described in
1973 and reported in the Animal Model Series in 1975. Studies completed since
1975 have defined the genetic basis of the disorder, provided estimates of its
prevalence, have demonstrated the usefulness of this model for evaluating the
biochemical requirements for lymphocyte development, and have indicated a
use for CID foals in evaluating treatment modalities for immunodeficient chil-
dren. The major advances in knowledge will be updated in this article.

Early studies indicated CID was a genetic disorder with an autosomal reces-
sive mode of inheritance.' This indication has since been confirmed by prospec-
tive breeding trials.” Since our original description in 1973, we have diagnosed
over 290 cases of CID in Arabian foals.>* Other investigators have detected
cases in Canada, Great Britain, Australia, and the United States.®’ In these
latter two countries, published surveys estimate the prevalence of CID to be
approximately 2 t02.7%."" Currently, testing programs are being conducted in
Egypt and Poland to determine if affected foals are produced in these countries
as well.

The description of enzyme defects associated with immune deficiencies has
focused attention on the biochemical requirements for lymphocyte differenti-
ation. Adenosine deaminase (ADA) is absent in some children with CID, while
purine nucleoside phosphorylase (PNP}) deficiency occurs in children with T-
lymphocyte deficiency (reviewed in §). Our biochemical evaluations of CID
foals have shown that ADA and PNP activities are within normal limits.® Purine
metabolic abnormalities have been detected, however, prompting a more thor-
ough investigation of purine metabolism in equine cells.®-'%'* Deoxyadenosine
metabolism is significantly altered in CID foals. Efforts to explain this observa-
tion have shown that ADA, PNP, s-adenosylhomocysteine hydrolase, and 5'-
nucleotidase are active and present in apparently normal concentrations.
Current experiments are designed to evaluate the nucleoside kinases, and to test
for subtle variations which may exist among the activities of the above-listed
enzymes in affected foals.

For reference citation—Perryman, L.E., McGuire, T.C. and Magnuson, N.S.: Combined Immunodeficiency
(Severe), Swiss-Type Agammaglobulinemia, Model No. 83, Supplemental Update, 1983. In Handbook:
Animal Models of Human Disease. Fasc. 12. 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 (1983).



Foals with CID are useful for testing treatment modalities of value for chil-
dren with CID. While bone marrow transplantation from a histocompatible
donor remains the treatment of choice, the availability of suitable donors is
limited, prompting a search for alternative methods. One alternative is the use of
pluripotent stem cells obtained from fetal tissues. We have tested fetal liver and
thymus preparations for their ability to reconstitute immune responses in defi-
cient foals. Results to date indicate that liver and thymus cells in combination
are superior to either cell type alone, and that fetuses 80 days gestational age are
the most likely to provide cells that will engraft the recipient without causing
serious graft-versus-host reactions. '*!” Future experiments will define the opti-
mal conditions required for engraftment including the number of cells required,
route of administration, necessity for repeated transplants, and the influence of
shared histocompatibility antigens on the occurrence and quality of
engraftment.

Future studies of CID in horses will be facilitated by the availability of
monoclonal antibodies specific for equine immunoglobulins, lymphocyte sub-
populations, and lymphocyte differentiation antigens. These reagents are cur-
rently being developed and will be used to define the precise stages at which
lymphocyte differentiation is inhibited in horses with immune deficiency
disorders.'®
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SUPPLEMENTAL UPDATE, 1983
Model Number 88

Spinal Dysraphism

Human Disease: Spinal Dysraphism—Syringomyelia

Animal Model:

Contributed b
cine, Oregon

Biological Features: The mode of inheritance of spinal dysra-
phism in the Weimaraner dog is a mutant gene with some
degree of dominance in a I-locus, 2-allel, 3-genotype system
with some reduction of penetrance and variable expressivity.?
Consequently, mating severely dysraphic male and female dogs
should produce a significant number of offspring in each litter
which will manifest the disease.

The prenatal onset of this syndrome in the Weimaraner dog
has been studied by Engel and Draper (1,2). In embryos (24 to
28 days gestation) from mating severely dysraphic dogs, sever-
al histopathologic features were observed. Mantle cells were
dispersed between the ependymal and marginal layers ventral to
the central canal (Figs. 1,2). The aberrant position of mantle
cells was generally confined to the spinal cord segments at the
level of the caudal limb buds. There was a conspicuous absence
of distinct basal plates in conjunction with the mantle cells in
the floor plate area. The mantle cells (presumed to be primitive
neurons) were spaced closer together and stained more baso-
philic with hematoxylin and eosin stain than their normal
counterparts.

In fetuses (41 to 44 days gestation), also obtained from dysra-
phic matings, histopathologic findings noted in the lumbosacral
region were absence of a ventral median fissure with concomi-
tant lack of separation between the ventral horns (Fig. 3), cen-
tral canal abnormalities (Figs. 3,4), and failure of the
ectomeninx to differentiate into the dura mater and separate
from the periosteum of the vertebral arch (Figs. 3,5). Central
canal abnormalities included extreme reduction in the size of
the canal and dorsoventral enlargement and narrowing at sever-
al levels of the lumbosacral spinal cord. The ventral diverticuli
of these enlargements falsely appeared as dorsoventral doubling
of the central canal. The presence of gray matter ventral to the
central canal seemingly compressed the canal to account for the
reduction in size and ventral diverticuli.

The mantle cells in the floor plate area of dysraphic embryos
would allow abnormal fusion of the ventral horns, which devel-
op from the basal plates. Furthermore, the physical presence of
mantle cells in the floor plate would reduce the depth of the

Spinal Dysraphism—Syringomyelia in Weimaraner Dogs

H.N. Engel, DVM, PhD, School of Veterinary Medi-
tate University, Corvallis, OR 97331

Fig. 1. Spinal cord of dysraphic
canine embryo (at 28 days ges-
tation). Note the abnormal posi-
tion of mantle cells in the floor
plate region. (H&E stain; X40).

Fig. 2. Spinal cord of dysraphic
canine embryo (at 28 days ges-
tation) similar to embryo in Fig.
1. Basal plates are also absent
in these two embryos. (H&E
stain; X40).

ventral median fissure or cause it not to develop at all. The
development of the ventral commissure, as well as the proprio-
spinal tracts and other tracts, would be severely hampered by an
abnormal floor plate. Reduced maturation of the propriospinal
tracts was indicated by Confer and Ward (3) to account for the
absence of some reflexes and an increased pain threshold. More
likely, these deficits are related to the disruption of the normal
architecture in the gray matter in Rexed’s lamina VIII which is
concerned, in part, with proprioception (4). Additionally, the

For reference citation—Engel, H.N.: Spinal Dysraphism, Model No. 88, Suppiemental Update, 1983. In
Handbook: Animal Models of Human Disease. Fasc. 12. 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

(1983).



altered shape of the gray matter could apply pressure on those
tracts positioned laterally and dorsally which are concerned
with proprioception (e.g., spinocerebellar and fasciculus graci-
lis) and pain (e.g., spinothalamic and spinocervicothalamic).

Because the notochord is a primary inducer of axial growth in
the embryo (5), it would appear that this structure may cause the
mantle cells to gravitate toward the midline as soon as they are
released from the ependymal layer. The onset of this taxis
would be important. If it occurs before closure of the neural
tube, open cord lesions would result. This would appear as an
abnormally different growth rate with the neuroectoderm, caus-
ing a thickening of the floor plate of the neural groove, as
reported by Patten (6) and Barson (7) when, instead, neuro-
epithelial cells are being drawn toward the midline with no
increase in numbers.

After closure of the neural tube, a taxis by the notochord on
the mantle cells would lead to lesions observed in a milder form
of spinal dysraphism as occurs in Weimaraners. A focal activa-
tion of induction by the notochord at its termination would
account for the high incidence of lesions in the lumbosacral
region.

Blood vessels were absent in those areas where failure of the
dura mater to differentiate from the periosteum occurred in
dysraphic canine fetuses. Woodard and Freeman (8) concluded
that the absence of venous drainage from the spinal cord would
create cavitations in the spinal cord similar to clinical cases of
syringomyelia. They postulated that the area dorsal to the cen-
tral canal was subject to cavitations because the venous blood
must drain through the entire substance of the spinal cord dor-
sally to reach the large surface veins. The area ventral to the
central canal was free of cavities due to the presence of a well-
developed venous drainage. Syringomyelia in Weimaraner
dogs has only been reported as a postnatal finding and this was
in mature dogs (9).*

James and Lassman (10) suggested that the failure of the
separation of the dura mater in the caudal portion of the spinal
cord would tether the cord and prevent it from “migrating”
cranially. Spinal cord development does not maintain pace with
vertebral development, thus resulting in the spinal cord termi-
nating further cranially at maturity than at birth. The tension
created on a tethered spinal cord might further lead to occlusion
of vessels and produce cord cavitations (10). The reduced inci-
dence of syringomyelia reported in dysraphic Weimaraner
dogs, as compared with that reported in humans, could be due
to the fact that the canine spinal cord does not “regress” as far
cranially, as does the human cord (L6-7 in the dog and L1 in the
human). The tension on the cord would not be as severe in
Weimaraners as it is in humans.

*Shelton MC: A possible mode of inheritance for spinal dysraphism in the dog
with a more complete description of the clinical syndrome. MS Thesis. lowa
State University, Ames, 1977.

bDraper DD, Kluge JP, Miller WJ: Neurologic, pathologic, and genetic aspects
of spinal dysraphism in dogs (abstr). Anat Hist Embryol 4:369, 1975.

Fig. 3. Lumbosacral spinal cord
area, dysraphic canine fetus (at
44 days gestation). Note the re-
duction in size of central canal,
fusion of ventral horns, and ab-
sence of a ventral median fis-
sure. (H&E stain; X40).

Fig. 4. Lumbosacral spinal cord
area, dysraphic canine fetus (at
41 days gestation). Note the
presence of the diverticulum
ventral to the main central canal
falsely creating the appearance
of 2 canals. (H&E stain; X40).

Fig. 5. Dorsolateral margin of
the spinal cord of a dysraphic
canine fetus (at 41 days gesta-
tion). Note the lack of differenti-
ation and of separation between
dura mater and periosteum (ar-
row) and the absence of blood
vessels in this undifferentiated
area. (H&E stain; X150).

Significance: This disease in Weimaraner dogs is not a true
model of spinal dysraphism in man because the neural tube does
close. The pathology which ensues occurs after closure of the
neural tube. The Weimaraner dog should still be a useful model
to study the factors which influence development of lesions.
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HANDBOOK: ANIMAL MODELS OF HUMAN DISEASES

Abiotrophy, hereditary, neuronal, 99
Achalasia, esophageal, hereditary, 162
Acid maltase deficiency, 277
Acrodermatitis enteropathica, 137
Acrylonitrile-induced adrenal apoplexy, 101

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

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

Adenoma, salivary, pleomorphic, polyoma virus
induced, 261

Adenomatosis, pulmonary, 153
Adenomyosarcoma, 193

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 disease, 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
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

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

Angina, septic, 232
Angioimmunoblastic lymphadenopathy, 155, 209

Angiosarcoma, hepatic, viny! chloride induced,
219

Angiostrongylus cantonensis, 79

Anomalies (Also see Defects, Malformations)

Index to Fascicles 1 — 12

SUBJECT INDEX

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

congenital, due to hypervitaminosis A, 13
congenital, viral etiology, 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(8)

Aplastic anemia, 131

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

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
Autoimmune disease, 40
Autoimmune thrombocytopenia, 127
Autoimmunity, 175

Autosomal trisomy, 65

Avian reovirus disease, 66

Baldness, 212

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 neoplasia)

Bronchial gland, hypertrophy of, isoprenaline-
induced, 96

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

Burkitt's lymphoma, 60, 60(S)
Caffey-Silverman syndrome, 182
Calcification, cerebral, 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 biadder, 138
urinary bladder, 115, 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 dysentery in, 171
aplastic anemia in, 131
arylsulfatase B-deficient
mucopolysaccharidosis in, 237
Chédiak-Higashi syndrome in, 148
congenital deafness in, 34
endocardial fibroelastosis in, 251
esophageal achalasia in, 162
factor X1l deficiency in, 263
feline leukemia virus disease in, 204
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
lin, 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
diarrhea in calves, 75
enteritis in calves due to rotavirus, 187
glycogenosis, type 11, generalized in, 277
GM, gangliosidosis 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
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(S)
Cerebral calcification, §4
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
dimethyinitrosamine and liver fluke, 272
Cholelithiasis, 74. 74(S)
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
Cirrhosis, in lipotrope-deficient rats, 50
Clonorchis sinensis infection, 250
Colitis, ulcerative, 113, 189
Colon, adenocarcinoma of, 42
Combined immunodeficiency (severe), 83, 83(S)
Coonhound paralysis, 1, 1(S)
Copper malabsorption, X-chromosome linked,
244
Copper toxicosis, inherited, 249
Cor pulmonale, 31
Cori’s disease, 150
Coronavirus I-71, 173
Craniomandibular osteopathy, 182
Cretinism, 133
Creutzfeldt-Jakob disease, 20, 20(S)
Crigler-Najjar syndrome, 26
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
amniotic fluid. 152
arylsulfatase B, 237
Factor XII, 263
glucose-6-phosphate dehydrogenase, 159
glutathione, 94
ornithine transcarbamylase, X-linked, 235
partial y-glutamylcysteine synthetase, 94
PTC (Factor IX) in hemophilia, 12, 12(S)
pyruvate kinase, 176
selective IgM, 268
vitamin A, 38
vitamin E, 62
zine, hereditary, 137

Deformities (See Anomalies)

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

Disease
Albers-Schonberg, 128, 200
Aleutian mink, 33
autoimmune, 40
avian reovirus, 66
cardiopulmonary, 31
Christmas, 12 12(S)
Cori’s, 150
Creutzfeldt-Jakob, 20, 20(S)
Cushing’s, 89
cystic kidney, 192
degenerative 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 disease, 205

kinky hair, 244
Krabbe's, 9. 276
Lafora’s, 18
lower motor neuron, [45
marble bone, 128, 200
Menkes’'. 244
Milroy’s, 24
Minamata, 158
motor neuron, 213, 214
Niemann-Pick, type C, 117
type A, 259
Oregon, 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
varicella-like, 69
vascular, 91
viral, antigenic modulation in, 63
von Willebrand’s, 110
Werdnig-Hoffmann, 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-iduronidase 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 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
with adenocarcinoma of the anal sac, 260

hypervitaminosis A, 13

immune-mediated thrombocytopenia in, 127

joints, degenerative disease in, 135

Lafora’s disease in, 18

lymphedema in, 24

lymphocytic thyroiditis in, 147

mammary neoplasia in, 54

mucopolysaccharidosis | in, 264

myxomatous atrioventricular valves in, 280



ochratoxicosis in, 160

osteodystrophy, renal, in 228
osteosarcoma in, 198

Pelger-Huét anomaly in, 278

pemphigus vulgaris in, 203

polyneuritis, idiopathic, in, [, I(S)
polyradiculoneuritis, idiopathic, in. 1, 1(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 disease in, 110

Down’s syndrome, 25

Dubin-Johnson syndrome, 2

Duck, white Pekin, amyloidosis in, 174
Duodenal ulcer disease, 167

Dysbaric osteonecrosis, 227

Dysentery
amebic, 171
bacillary, Shigella, 86

Dysgammopathies, 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, 192
Ehlers-Danlos syndrome, 73
Embryonal adenosarcoma, 193
Embryonal carcinoma, 10, 10(S)
Embryonal nephroma, 193

Encephalomyelitis, distemper-associated
demyelinating, 68

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

Encephalomyocarditis virus, M variant, 70
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 I-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

Ethylnitrosourea, nephroblastoma induction by,
193

Exencephaly, 65

Exostoses, multiple, hereditary, 233
Factor VIIIL, 12, 12(S)

Factor IX, 12, 12(S)

Faetor XII, 263

Fatty liver, 30, 30(S). 50

Ferret
brain malformations induced by
methylazoxymethanol acetate. 55, 55(S)

Fetal brain necrosis, 160
Fetal death. 65
Fetal growth retardation, 64, 64(S)
Fetal lung growth, 152
Fetal pneumonia, 210
Fibroelastosis. endocardial, 31, 49, 251
Fibrosis, cystic, 14
Fish
carp, diabetes of nutritional origin in. 106
DNA damage in, due to physical and chemical
agents, 156
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 I, 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
Globotid cell leukodystropy, 9, 276
Glomerulitis, immunologically mediated, 63

Glomerulonephritis
autoimmune anti-GBM, 175, 191
immunologically mediated, 33
viral, 19
Glucose-6-phosphate dehydrogenase, low levels
of, 159
Glutathione deficiency, 94
Glycogenosis, type III, 150
type I, 277
Glycoproteinosis, neuronal, 18
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 histolvtica
infection in. 171
hypervitaminosis A in, 13
inflammatory bowel disease in, 205
mannosidosis, swainsonine-induced in, 253
transplantable L,C leukemia in, 180
tuberculosis, 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, 272
hypervitaminosis A in, 13
laryngeal carcinoma in, 183
pancreatic tumors in. 170
scrapie in, 20(S)
spontaneous 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
Hemimelia, tibial, 118
Hemivertebra, 216
Hemolytic anemia, 41, 62
Hemophilia
A, 12, 12(S)
B, 12, 12(S)
AB, 12, 12(S)

Hepatic angiosarcoma, vinyl 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
Hip dysplasia, 135

Hirschsprung’s disease, 71, 71(S), 230
Histidinemia, maternal, 125
Hodgkin's disease, 270

Hog cholera, chronic, 9

Horse

anti-glomerular basement membrane antibody
in, 175

combined immunodeficiency (severe) in, 83,
83(S)

equine infectious anemia in, 63

exostoses, multiple, hereditary in, 233

immune-mediated thrombocytopenia in, 127

lymphosarcoma in, 56

mannosidosis, swainsonine-induced in, 253

selective IgM deficiency in, 268

thrombocytopenic purpura in, 127

X-linked infantile agammaglobulinemia in, 274

Huntington’s disease, 217
Hurler syndrome, 226



Hurler/Scheie syndrome, 226 helminth, granulomatous lesions caused by, Lymphoma

Hydra haly, 15, 55, 55(S 105 Burkitt's, 60, 60(S)
yeranencepnaty ® L.CM, congenital and persistent, 23 leukemic, 204
Hydrocephalus Platynosomum concinnum, 250 malignant, 56, 60, 60(S)

bovine, 164
congenital, 163, 164
congenital communicating, 38

Schistosoma haema{ohium: 115 Lymphosarcoma (See Malignant lymphoma)
slow. by unconventional viruses, 20(S) .
Macaca nigra, 81, 81(S)

slow virus, 20

due to vaccine, attenuated influenza A virus, Theiler's virus, 139 Macroglobulinemic neuropathy, experimental,
d 1?3 {anie A defici 18 Venezuelan equine encephalitis virus, 225 269
ue to vitamin A deficiency, 3 irs . .
. ) Y viral. 19, 33.63 - Macular retinal degeneration, 45
Hydronephrosis, hereditary, 134 Yersinia enterocolitica, 93 . .
. . X R R Malabsorption, zine, 137
Hyperadenocorticism, 89 Inflammation. immunoreactive, in fetal colon

Malaria, 78
Malformations, congenital (Also see Anomalics,

Hyperammonemia type II, congenital, 235 implants. 189

Inflammatory bowel discase, immunologic model

Hyperbilirubinemia Defects)

congenital, 2, 8, 26 of. 205 . due to vitamin A, 13

hereditary, 157 Inherited erythrocyte glutathione deficiency, 94 of brain, 55, 55(S)
Hypercalcemia Interstitial cell tumor, 82 of viral etiology, 15

associated with lymphosarcoma, 143 Intestinal adenocarcinoma, 178 Malignancy, hypercalcemia of. 168

associated with adenocarcinoma of apocrine . e .

glands of the anal sac. 260 Intolerance, fructose. 58 Malignant hyperthermia, 111

of malignancy, 168 Intrarenal obstructive uropathy, 192 Malignant lymphoma, 56, 60, 60(S)
Hypercorticism, 129 Jaagsiekte, 153 Malignant melanoma, 98
Hypercortisolism, 89 Joint disease, 135 Malignant tumors of respiratory tract, 53
Hyperlipidemia, 91 Keratosis, 172 Mammary neoplasia, 54, 202, 265
Hyperostosis Kinky hair disease. 244 Mannosidosis, 44

infantile cgrticgl. 182 Klinefelter's syndrome, 5 swainsonine-induced, 253
skeletal, viral induced. 246 Marble bone disease, 128, 200

: . . Krabbe's disease. 9, 276
Hyperplasia, prencoplastic lymphoid, 209

Kugelberg-Welander syndrome, 213 March gangrene, 224

Hya;:::;?:lsi(;r;;‘% Kuru, 20, 20(S) Maroteaux-Lamy syndrome, 237

chronic‘ pL;lmonary. 31, 154 Lafora's discase. 18 Mastomys (See Praomys)
Hypertensive disorders of pregnancy. 199 Lead encephalopathy. 11(S), 126 Medulla, renal, agenesis of. 134
Hyperthermia. malignant, 111 Lead nephropathy. 120 Medullary thyroid carcinoma, 43, 102
Hypertrophy Lead poisoning. 11 11(S), 126 Medulloblastoma, 95

bronchial gland. isoprenaline-induced, 96 Medulloepithelioma. 95

Leprosy. lepromatous. experimental, 165

right ventricle, 154 Lethal trait A 46. 137 Megacolon. aganglionic or hypoganglionic, 71,

Hypervitaminosis A, 13, 130 . ’ 71(S), 230
. Leukemia, 56 . .

Hypoplasia i acute lymphoblastic, 131. 180 Megaloblastic anemia, 169

cerebellar, 55. 55(S) lymphocytic. 60, 60(S) Melanoma, nalignant, 98, 258

thy.mlc. 13’7.‘ 144 ‘ . mycvlogcnous. caused by irradiation, 255 Meningoencephalitis
Hyposegmentation of granulocytes. 278 transplantable L,C, 180 amebic, 48, 48(S)
Hyposplenia, 122 L.eukemic lymphoma, 204 due to Naegleria, 48, 48(S)
Hypothalamic diabetes insipidus. 107 Leukodystrophy. globoid cell. 9 eosinophilic. 79

Hypothyroidism. nconatal, 133 Leukosis, 56 Menkes® discase, 244

Meromelia, tibial, 118

Idiopathic paraproteinemia, 234 Limit dextrinosis, 150
Idiopathic polyneuritis, 1, 1(S) Lipidosis, cerebrospinal., 87 Mctabohsl_n )
. . . . porphyrin, defective, 6
Immune thrombocytopenia, 127 Lipodystrophy. cerebrospinal, porcine, 104 skeletal musele glucose/glycogen. defective.
Immunodeficiency. 122 Lipo-proteinosis. pulmonary alveolar, 67 215
combined. severe. 83, 83(S) Lissencephaly. 55, 55(S) Methyl-alkyl-nitrosamines, esophageal carcinoma

Immunoproliferative disease, 23, 63 induction with, 190

Lithiasis pancreatica. 37

Immunoreactive inflammation in fetal colon Methylazoxymethanol acetate, effects on brain

X Liver
implants. 189 aleoholic fatty, 30, 30(S). 50 developmient, 55. 55(S)
Immunosuppression, from cigarette smoke. 146 cirrhosis, 50 Methylmercury toxicity. 158
Infantile cortical hyperostosis. 182 Liver cell carcinoma, 36 Micrencephaly, 55, 55(S)
Infantile diarrhea, 75 Lower motor neuron discase, 145 Milroy’s discase. 24
Infarction, myocardial, 206 Lung. carcinoma of, 208 Minamata disease. 158
Infection Lung growth. fetal. 152 Mink
adrenal. due to b.csno!nom". 129 Lupus erythematosus. systemic. 27. 27(S), 40 Alc}ut.mn d1§czxsc_ of, 33 ]
bluetongue-vaccine-virus. in fetal lambs, 15 T I Chédiak-Higashi syndrome in, 148
central nervous system. with Ly;l(l)[(;hadcnopz\thy. angioimmunoblastic. 155, Ehlers-Danlos syndrome in, 73

nematode, 79 hemivertebra of, 216
protozoal, 48, 48(S) Lymphedema, congenital hereditary. 24 muscular dystrophy in, 119

VEE virus, 225 Lymphoblastic leukemia. 131, 180 pseudodistemper in, 231

Chlamydia trachomatis, experimental, 243 ) A o scrapie in, 20(S)
coronavirus 1-71, 173 Lymphoceytic choriomeningitis. 23 scrapie-like diseasc of, 20
cytomegalovirus, 84 Lymphocytic thyroiditis. 147, 248 transmissible mink encephalopathy. 20, 20(S)

Entamoeba histolvtica, experimental, 171

Lymphoid hyperplasia. stic, 209 Mitral val lapse. 280
Escherichia coli, enteropathogenic. 100 ymphoid hyperplasia. preneoplastic tiral vatve profapse



sex-linked anemia, 7 Ovarian teratoma, 151
teratoma, teratocarcinoma, 10, 10(S), 103, 151
testicular feminization, X-linked in, 61, 61(S)
Theiler’s encephalomyelitis virus infection in,
Monoclonal gammopathies, 57, 234 139

transplanted human malignant tumors in, 109
trypanosomiasis in, 161

Yersinia infection in, 93

Mixed teratoid tumor, 193
Mongolism, 25 Oxygen toxicity. 59
Monkey (See Primates, nonhuman) Ozone sensitivity, 159

Palisading granuloma, 194

Pancreas
carcinoma of, 236

Monocrotaline, 31

Mouse

adenoma, salivary, pleomorphic, 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. [0, 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
gamimopathies, monoclonal, in. 57
giardiasis, experimentally induced in, 149
globoid cell leukodystrophy in, 276
glucosc-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, 143
lymphocytic choriomeningitis in, 23
macroglobulinemic neuropathy. experimental
in, 269
malignant tumors, transplanted. in. 109
mammary tumor, asplenia in. 265
megacolon, aganglionic, in, 71, (S)
megaloblastic anemia. 169
meningoencephalitis. primary amebic, in.
48. 43(S)
eosinophilic due to Angiostrongylus
cantonensis, 79
Menkes’ disease in. 244
methylmercury poisoning in., 58
motor neuron discase 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
prencoplastic lymphoid hyperplasia in, 209
pulmonary fibrosis. interstitial, diffuse.
butylated hydroxytoluene and oxygen
induced in, 242
bleomycin induced in, 262
scrapie in, 20(S)

Mucopolysaccharidosis
I, 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

Myoclonus epilepsy, 18

Myopathy. deep pectoral, 224

Mystromys albicaudatus, spontaneous diabetes
mellitus in, 177

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

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

Nelson's syndrome, 89
Neonatal hypothyroidism. 133

Nephritis. tubulointerstitial. anti-TBM-antibody.
196

Nephroblastoma, 193

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

Neuritis, optic demyelinating. 166
Neuroblastoma. 95

Neuroectodermal tumor, 95

Neurogenic tumors duc to N-nitrosourea, 140
Neutropenia. cyclic, 32

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

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

Obesity. genetic. 91

Obstruction
chronic biliary. 77
intrarenal. 192

Ochratoxicosis. 160
Oligohydramnios, 152
Oppossum, endocarditis in. 4
Oregon disease. 224

Ornithine transcarbamylase deficiency. X-linked,
235

Osteodystrophy. renal. 228

Ostcogenic sarcoma., |14

Osteonecrosis, dysbaric, 227

Osteopathy, canine craniomandibular, 182

Ostecopetrosis. 128, 200
viral induction of, 246

Osteoporosis. 179
Osteosarcoma. 114, 198
Osteosclerosis tragilis generalisata, 200

cystic fibrosis of, 14

tumors of, 170
Pancreatolithiasis, 37, 37(S)
Panencephalitis. subacute sclerosing, 68
Panmyelotoxicosis, endemic, 232
Parakeratosis. hereditary, 137
Paralysis. coonhound. 1. 1(S)
Paraproteincmia, idiopathic, 234
Parietovisceral yolk sac carcinoma. 201
Pelger-Huét anomaly, 278
Pemphigus vulgaris, 203
Periodontitis. 188

chronic destructive, 108
Phenylkctonuria. 47, 47(S)
Photosensitivity. congenital. 8
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

swine fever (hog cholera), 19
Von Willebrand's disease in, 110

Pituitary tumors. (21
Plasma thromboplastin component. 12 12(S)
Platvnosomum concinnum, 2350
Plumbism. 1, 11(S)
Preumocystis carinii, 181
Pncumonia
adenovirus SV-20. experimental. 210
bacterial. virus-induced. 66
enzootic. 96
fetal, 210
Preumocystis, 181
Poisoning, lead, 11, 11(S). 126
methyl mercury, 158
Polychlorinated biphenyls. increased sensitivity
to. 157
Polycythemia vera, 273
Polyneuritis. idiopathic. |. 1(S)
Polyradiculoneuritis. idiopathic. 1. 1(S)
Pompe’s disease. 277
Porencephaly, 15
Porphyria
congenital crythropoictic, 132
feline. 6
Potter's syndrome, 152

Praomys (Mastomys) natalensis
carcinoids and adenocarcinoma in, 185
gastric ulcer induced by mucosal anaphylaxis.
220
Precclampsia. 199
Pregnancy. hypertensive disorders of, 199
toxemia, 199

Primary polycythemia, 273



Primates, nonhuman

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)

congenital hydroeephalus in, 163

cor pulmonale in, 3}

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 B virus infection, 240

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

hypervitaminosis A in, 13

lead poisoning in, 11, 11(S)

malignant lymphoma in, 60, 60(S)

malaria in, 78

monocrotaline-intoxicated, 31

oxygen toxicity in, 59

periodontitis in, 108

pulmonary hypertension in, 31

Schistosoma haematobium infection in, 115

shigellosis in, 86

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)

Prostate, adenocarcinoma of. 123
Pseudodistemper, 231
Pseudohyperparathyroidism, 143
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 heart disease, 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
ethylnitrosourea, 193

Pelger-Huét anomaly in, 278
vitamin A deficiency 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, 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

diabetes insipidus, hereditary hypothalamic, in,
107

diabetes mellitus in, 218

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

hydronephrosis, hereditary, in, 134

hyperbilirubinemia, hereditary, in, 26, 157

hypertension, experimental chronic hypoxic
pulmonary, in, 154

hypertensive, 91

hypertrophy, right ventricle. 154

hypervitaminosis A in, I3

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

medullary thyroid carcinoma in, 102

megacolon, aganglionic, in, 230

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

Preumocystis 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

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)
Venezuelan equine encephalitis in, 225

Renal medulla, agenesis of, 134
Renal osteodystrophy, 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, 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

Sarcoma
immunoblastic of B cells, 155
osteogenic, 114

Saturnism, 11, L1(S)
Scheie syndrome, 226
Schistosoma haematobium infeetion, 115

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

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

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, 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
Swainsonine-induced mannosidosis, 253
Swine (See Pig)

Swine fever, 19

Syndactyly, 90

Syndrome
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, 213
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

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)
Thalidomide syndrome, 29

Theiler’s virus infection, 139
Thrombocytopenia, autoimmune. 127
Thromboembolism, diet-induced, 206
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

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, 65

Trypanosomiasis, 161

Tuberculosis, pulmonary, 142

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
neuroblastoma, 95
neuroectodermal, primitive, 95
neurogenic, 140
N-nitrosourea-induced, neurogenic, 140
ovarian, 151
pancreatic, induced, 170
pituitary, 121
respiratory tract, 53
transplanted malignant, 109
urothelial, spontaneous, 138
Wilms’, 193

Turkey
myopathy, decp pectoral. in, 224
round heart disease in, 49, 49(S), 112

Tyrosinemia I, 231

Ulcer, duodenal, 167
gastric, 220

Ulcerative colitis, 113, 189
Ultimobranchial thyroid carcinoma, 43
Urinary bladder carcinoma, 115, 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 disease, 91
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
coronavirus I-71, 173
encephalomyocarditis, 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, 225
woodchuck hepatitis, 257
Virus-induced bacterial pneumonia, 66
Vitamin
A, deficiency hydrocephaly. 38
A. hypervitaminosis. 13
E, deficiency anemia, 62
Von Willebrand’s disease, 110
VX-2 carcinoma, 168
Waardenburg's syndrome, 34
Waterhouse-Friderichsen syndrome, 101
Werdnig-Hoffmann discase, 99, 213, 214
Whale. killer, Chédiak-Higashi syndrome in, 148
Wilms’ tumor, 193
Wilson's disease, 249
Woodchuck
carcinoma, hepatocellular in, 257
hepatitis virus in, 257
Yersinia enteritis, 93
Yolk sac carcinoma, 201
Zinc deficiency. hereditary. 137
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