









































































































































































































































SUPPLEMENTAL UPDATE, 1987
Model Number 202

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 Netheriands, 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 rarelv
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's 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 lvmpho-
sarcoma. '®

Far reference citation-—Stolwik. J. A. M. Minke, J. M. and Misdomp, W.: Breast Cuncer. Model No 202,
Supplemental Update. 1987, In Handbook.: Animal Models of Human Disease. Fase. 16, Edited by C. C.
Cuapen, T. C. Jones and G. Migaki. Registry of Comparative Pathology . Armed Forces Institute of Pythojogy.
Wauslungton. DC (1987).



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

Therapy

Feline mammary carcinoma is, because of early blood-bome 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 carct-
nomas after doxorubicin (30 mg/m?* 1V) 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
viiro-most sensitive to doxorubtcin and 3-tluorouracil. "

Polyclonal and monoclonal antikeratines proved to be useful in our studies
in diseriminating between epithelisl and nonepithelial cells in culture. An
epithelial cell line from a feline mammury carctnoma. causing Wwmaors in
athymic mice. was established.™ [n another study. soft agar. explants. and
cloning techniques were used without success.”

Heterotransplantation
Transplantation into nude mice was successful 11 many reported cases?=! as
well as in our own series (60% Ttake™).

Characterization

In feline manunary tumors principally the same tvpes of nuclear DNA
frequency distribution histograms cun be found as in human manumary
tumors, though with different frequencies. The more abnormal histograms n
the cat are far less frequent than in human cases.*

Usefulness of the Model
Feline mammary carcinoma is. because ot its hologic sinularity ta human
nmammary cancer. an attractive mode!l for sophisticated diagnostic and thera-
peutic studies. Recently in Amisterdam. o murme monoclonal antibody has
been raised agamst fehne mammary carcinoma cell surtace untigens. which
may be of diagnostic importance amagimgy. The predictive value of in virro
testing for doxorubicun is i stadvin Urecht

[-tologic (virus, hormones). and pathocenctic voncogenes. vrowth {uctors)

studies ol fehme mmmmary carcinomas nias contaibute o 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 arg useful methods to preserve tumor material for
several kinds of laboratory studies.
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Pemphigus Vulgaris

Human Disease: Pemphigus Vulgaris

Animal Model:  Canine Pemphigus Vulgaris

Contributed by: Arthur I. Hurvitz, DVM, PhD, The Animal Medical Center, 510
East 62nd Street, New York, NY 10021.

Biologic Features

Pemphigus vulgaris is one of the group of relapsing bullous diseases in-
volving the skin and/or mucous membranes.! Canine pemphigus closely
mimics human pemphigus vulgaris and can be used as a model for com-
parative studies.>” Other bullous dermatoses reported in the dog are pem-
phigus foliaceus,*” a variant of pemphigus vulgaris, and bullous pemphi-
goid.® Pemphigus vulgaris is characterized by flaccid bullae that break
easily, leaving denuded areas that tend to increase in size by progressive
peripheral detachment of the epidermis (Figure 1) or mucous membrane.
Almost invariably, extensive oral lesions are the first signs of the disease.
There is ervthema and oozing and crusting around the bullae, and gradual
extension of the lesions may lead to involvement of large areas of the
body’s surface. _

A characteristic leature of pemphigus is acantholysis, ie, separation of
the epidermal cells from one another due to degeneration of the inter-
cellular space substance (ICSS) and a loss of the intercellular bridges (Fig-
ure 2). Acantholyvsis, which is a prerequisite for the histopathologic diag-
nosis of pemphigus, leads to the formation of intraepidermal clefts and,
ultimately. of bullae. The bullae are located above the basal cells, which
are relativelyv unaffected and remain attached to the dermis, like a “‘row of
tombstones.” Because of the loss of cohesion, epidermal cells drift into the
bulla cavity. Biopsy specimens should be taken from the periphery of
early bullae. since the histologic picture is often obscured in old bullae by
secondary changes such as degeneration and infection.

The cause of the disease is not known. However, some dogs with pem-
phigus have circulating and bound autoantibodies directed towards the
1CSS of skin and imucosa, demonstrable by either direct or indirect immu-
nefluorescence. It is currently thought that pemphigus is one of the “au-

For reference citation — Hurvitz, A. 1.: Pemphigus Vulgaris, Model No. 203. In Handbook: Animal
Models of Human Disease. Fasc. 9. Edited by C. C. Capen, D. B. Hackel, T. C. Jones, and G.
Migaki. Registry of Comparauve Pathology, Armed Forces Institute of Pathology, Washington, DC
(1980) 4p.



toimmune” giséases; but, as with most diseases characterized by antitissue
antibodies, the role of these antibodies is unknown.” However, there does
appear to be a correlation between the sites of antibody fixation and the
histologic characteristics of the disease; eg, antibodies that combine with
antigen(s) in the area of the ICSS are associated with acantholysis.

Pemphigus should be considered in the differential diagnosis of any ero-
sive or ulcerative disease of the oral mucosa, mucocutaneous junctions, or
skin. Diagnosis is based upon the 1) clinical appearance of lesions, 2) histo-
logic features, 3) demonstration of autoantibodies directed against ICSS
(direct and indirect immunofluoresence), and 4) response to corticosteroid
therapy.

Comparison With Human Disease

Canine pemphigus seems to be similar to pemphigus vulgaris in man.
Like some human patients with pemphigus, some canine patients have
antibodies to ICSS. This raises an interesting question about the role of
these antibodies in the development of the disease. Are they the cause of
the disease, or are they the result of the ongoing disease process? At the
present time, there does not appear to be any satisfactory answer to this
question. Further immunologic studies on the mechanism of bullous der-
matoses of dogs should -contribute to the understanding of the human
counterpart.

The lesions in tlie canine patients are similar in appearance and distri-
bution to those found in human patients. A common feature is the devel-
opment of oral lesions, which are often the first sign of the disease.

Potential or Demonstrated Usefuiness of the Model

The canine disease is sensitive to therapeutic modalities and therefore
offers an cpportunity for comparative therapeutic studies. Canine and hu-
man pemphigus can be successfully treated with high doses of corticoste-
roids. Once in remission, most patients need to be maintained on cortico-
steroids for the rest of their lives. If corticosteroids fail to control the
disease, other immunosuppressive agents, such as cyclophosphamide, may
be used.

Experimental manipulation in dogs with pemphigus may assist in the
identification and isolation of pemphigus antigens and in the understand-
ing of the pathogenesis of this disease.

Availability

Dogs referred for diagnosis of pemphigus to verterinarians specializing
in dermatologic diseases and diagnostic laboratories performing fluores-
cent antibody tests are a potential source of case material.
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Model Number 204

Leukemic Lymphoma

Human Disease: Leukemic Lymphoma

Animal Model:  Feline Leukemia Virus Disease

Contributed by: Richard G. Oisen, PhD, Departments of Veterinary Pathobiology,
Veterinary College, and Microbiology of Biological Science and the Comprehensive
Cancer Center; Lawrence E. Mathes, PhD, Department of Veterinary Pathobiology,
Veterinary College; Lynn C. Hebebrand, MS, Department of Veterinary Patho-
biology, Veterinary Coliege; Edward A. Hoover, DVM, PhD, Department of Veterinary
Pathobiology, Veterinary College; and W. Stephen Nichols, MD, Department of Pa-
thology, Ohio State University, Columbus, OH 43210.

Biologic Features

Like lymphoma in man, lymphoma induced by feline leukemia virus
(FeLV) is characterized by immunosuppression.' Cats infected by feline
leukemia virus have an increased propensity for developing microbial in-
fections,” and the virus is associated with atrophy of the thymus and some-
times generalized depletion of lymphoid organs."” Leukemic and pre-
leukemic cats also have impaired cellular immune functions (ie,
lymphocyte blastogenesis,® skin graft rejection,' and Concanavalin A
[Con A] surface mobility on lymphocytes ).

The impairment of cellular immune functions early in the course of
FeLV infection is not simply secondary to the destruction of the thymus,
since surgical thymectomy without FeLV infection does not result in
these aberrations in the cell-mediated response of kittens. In-addition, thy-
mectomy does not alter the eventual transformation of feline T lympho-
cytes in locations other than the thymus.®

The above observations suggest that the immunologic impairment
which appears during the preneoplastic period of FeLV infection may be
mediated by circulating immunosuppressive substances. Since the im-

For reference citation — Olsen, R. G., Mathes, L. E., Hebebrand, L. C., Hoover, E. A. and Nichols,
W. S.: Leukemic Lymphoma, Model No. 204. In Handbook: Animal Models of Human Disease.
Fasc. 9. 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 (1980) 4p.



munosuppression is assogiated with the onset of FeL.V viremia, it is pos-
sible that virus or viral proteins may be involved. Therefore, we have ex-
amined the role of components of the feline retrovirus in this model of
leukemia-associated immune suppression.

Qur initial experiments demonstrated that administration of inactivated
FeLV abrogated the immune response of cats to a feline lymphoma cell
surface neoantigen (the feline oncornavirus-associated cell membrane an-
tigen [FOCMA)).®* Employing the in vitro lymphocyte blast transforma-
tion (LBT) assay, we found that normal feline lymphocyte response to
Con A was suppressed 20-65% in the presence of inactivated feline leuke-
mia virus.” It was concluded that FeLLV repression of LBT was due neither
to viral cytotoxicity nor to virus interference with Con A mitogenic activ-
ity. Subviral FeLLV components (FeLV gp70, Fel.V p27, FelLV pl0-12,
and FeLLV pl5) were used to identify the viral component(s) responsible
for repressing feline lymphocyte function. Only the FeLV p15 virion com-
ponent in microgram quantities inhibited the LBT responses to phyto-
mitogen.” In addition, the FelLV p15 significantly reduced the Con A sur-
face receptor mobility of normal feline lymphocytes.®

Cats inoculated with FeLLV pl5 showed depressed antibody response to
FOCMA and increased susceptibility to FeLLV disease.’

Comparison With Human Disease

The immunosuppressive character of FeLV-related cat lymphoma is
similar to that described for the human lymphomas. The human diseases
are characterized by defects of multiple cellular immunologic parameters.
Both Hodgkin’s and non-Hodgkin’s lymphoma-bearing patients manifest
impaired delayed-type hypersensitivity to recall antigens with a tendency
toward development of opportunistic infection.'" Moreover, these pa-
tients often show profound depression of LBT stimulation to the T-cellu-
lar-dependent lectins '' and markedly diminished Con A surface receptor
mobility.'?

Usefulness of the Model

Several ramifications exist for FeLLV-related cat disease as a reproduc-
ible model for the study.of immunopathogenesis in lymphoma. In vitro
studies utilizing FeLV p15 could provide access to understanding molecu-
lar and cellular events during induction of lymphoma-related immuno-
suppression. Such studies appear particularly attractive, since human lym-
phocytes have been shown to manifest depression of the LBT and Con A
receptor mobility secondary to FeLV pl5 exposure parallel to observa-
tions made with cat lymphocytes."



In vitro studies using the FeLV model further offer opportunity for ex-
ploration of RNA viral-related neoplasia and possible associated suppres-
sor cell phenomena similar to those recently reported for Hodgkin’s dis-
ease.' Study of FeLV-induced immunodeficiency also appears amenable
both to in vitro evaluation of pharmacologic agents for potential reversal
of immunologic deficits encountered in lymphoma as well as to in vivo
evaluation of the effects of chemical and radiologic treatment modalities
for lymphoma.

The recent publication identifying antibody in human patients with
acute myelogenous leukemia to FeLLV-related reverse transcriptase '° and
our findings that FeLV p15 suppresses human lymphocytes '* enhance the
importance of understanding more fully the role of retroviruses in human
malignancy and the cancer-associated immunosuppression.

Avatlability

Feline leukemia is a naturally occurring disease in domestic cats. More-
over, FeLLV disease is reproducible experimentally in specific-pathogen-
free and conventional cats of all breeds.
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Leukemic Lymphoma

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-pl5E)
envelope has been shown to induce multiple immune cell dystunctions and
may be a significant factor in the feline acquired immune deficiency syndrome
(FAIDS). The presence of FeLV-pl5E was a major problem in developing a
killed FeLV vaccine.' Experimental studies demonstrate that it down regulates
lymphocyte,*'* neutrophil,’>'” and macrophage functions.'®* Though it does
not affect IL-1 synthesis,* it blocks T-lymphocyte response to 1L-1 and 1L-2
and inhibits IL-2 synthesis.*®7 Presensitized cytotoxic T-cells., however.
remain active in the presence of p15E.¢ The FeLV-pl5E 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-pl5E) 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 propeity of retroviral disease and cancer.

References

L}

I. Lewis MG. Mathes LE. Olsen RG: Protection against feline leukemia by vaccination with
a subunit vaccine. Infect Immun 34:888-894. 1981

2. Engelman RW. Fulton RW, Good RA. et al: Suppression of gamma interferon production
by tnactivated feline lcukemia virus. Science 227:1368-1370. 1983

3. Weistow OS. Fisher OV, Twardzek DR. etal: Depression of mitogen-induced lvmphocyte
blastogenesis by baboon endogenous retrovirus-associated components. Proc Soc Exp
Biol 166:522-527. 1981

4. Copelan E. Lewis M, Rinehart J. Mathes L. Olsen R. Sagone A: The mechanism of
retrovirus suppression of human T-cell proliferation i virro. J fmmunol 121:2017-2020,

1083
For reference ertation—0O1sen. Ro G Leukenne Lymiphama, Madel Noo 2040 Supplemenial Uipdate. 1987
In Handbook: Animal Madels of Hunan Diseaxe. Fase 1600 Eaied by C Co Capen. T CL Jones and G

Miguahi. Registry of Camparative Pathology. Armied Torces Tustnne of Pathology - Wishington, C (19874



. Mathes LE, Qrosz C. Olsen RG: Interleukin 2 does not reverse retrovirus miediated

immunosuppression i1 virro. X1th lnternational Symposium on Comparative Research in
Leukemia and Related Disease. Hamburg, West Germany. 1985

. Orosz CB, Zinn NE, Olsen RG, Mathes LE: Retrovirus-mediated immunosuppression.

1l. FeLV-UV alters in virro murine T lymphocyte behavior by reversibly impairing
lymphokine secretion. § Immunol 135:583-550, 1985

. Orosz CB, Zinn NE, Olsen RG, Mathes LE: Retrovirus-mediated immunosuppression.

{. FeLV-UV and specific Fel.V proteins alter T lymphocyte behavior by inducing hypore-
sponsiveness to lymphokines. J Immunol 134:3396-3403, 1985

. Stiff M1, Olsen RG: Loss of the short-lived suppressive function of peripheral leukocytes in

feline retrovirus-infected cats. J Clin Lab Immunol 7:133-138, 1982

. Denner J, Wunderlick V, Bierwolf D: Suppression of human lymphocyte mitogen response

by proteins of the type D retrovirus PMFV . Int J Cancer 37:311-316. 1986

. Israel E, Yu M, Wainberg MA: Non-specific effects of avian retrovirus co-incubated

lymphocyte function: abrogation of antigen- and mitogen-induced proliferative respon-
siveness. Immunology 38:40-41. 1979

. Stiff M1, Olsen RG: Effect of retroviral protein on one-way mixed lymphocyte reaction. J

Gen Virol 64:957-959, 1983

. Nichols WS, Dunlop JE, Hebebrand LC, Mathes LE. Olsen RG: Feline lymphocytes:

observation on surface membrane concanavallinn A receptor mobility. Am § Vet Res
40:959-961. 1979

. Fowler AK, Twardzik DR, Reed CD, et al: /n vitro cellular immune suppression by C-type

virion protein. Cancer Res 37:4529-4532, 1977

. Denner J, Wunderlick V., Bierwolf O: Suppression of human lymphocyte mitogen responsc

by disrupted primate retrovirus of type C and type D. Acta Biol Med Ger 39:19-26. 1980

. Lafrado LJ, Lewis MA_ Mathes LE, Olsen RG: Suppression of in virro neutrophil function

by feline leukemia virus (FeL V) and purified FeLV-p15E. (in press. 1986)

. Lewis MG, Duska GO, Stiff Ml. ct al: Polvmorphonuclear leukocyte dysfunction asso-

ciated with feline leukenua virus infection. J Gen Virol 67:2113-2118, 1986

. Lafrado LJ, Olsen RG: Demonstration of depressed polymorphonuclear leukocyte function

in non-viremic FeLV infected cats. Cancer Invest 4:297-300, 1986

. Cianciolo GJ, Hunter J, Silval, et al: [nhibitors of monocyte responses to chemotoxins are

present in human cancerous effusion and react with monocional antibodies to the pIS(E)
structural proteins of retrovirus. J Clin Invest 68:831-844. 1981

. Cianciclo GJ, Heberman RB. Snyderman R: Depression of murine macrophage accumula-

tion by low-molecular-weight factors derived from spontaneous mammary ¢arcinomas.

INCI 65:829-834. 1980

. Cianciolo GJ, Mathews TJ, Bolognesi DP. et al: Macrophage accumulation in mice is

inhibited by low molecular weight products from mwurine leukemia virus. § {mmunol
124:2900-2905. 1980

. Synderman R, Cianciolo GJ: Immunasuppressive activ ity of the retroviral envelope protein

pl5SE and uts possible relationship 1o ncoplasia. lmmunol Today 5:240-244. 1984

. Ciancolo GJ, Copelan TD. Oroszlan S. et al: Inhibition of lymphocyie proliteration by a

synthetic peptide homologous to retroviral envelope proteins. Science 230:453-455, 1985

. Cianciolo GJ. Lostrom ME. Tarr M. et al: Murine malignant cells synthesize a 19.000

dalton protein that is physiochemically and antigenically related to the immunosuppressive
retroviral protein, p13E. J Exp Med 158:885-900. 1953

. Cianciolo GJ. Phipps D. Synderman R: Human malignant and mitogen trunsformed cclls

contain retroviral plSE-related antigen. J Exp Med 139:964-969, 1984



Model Number 205 i /?epreinted from:
THE AMERICAN JOURNAL OF PATHOLOGY
99:1,253-256, April 1980

Immunologic Model of Inflammatory Bowel Disease

Human Disease: Inflammatory Bowel Disease

Animal Model: Immunologic Model of Inflammatory Bowel Disease

Contributed by: Bruce S. Rabin, MD, PhD, Division of Clinical Immunopathology, De-
partment of Pathology, School of Medicine, University of Pittsburgh, Pittsburgh, PA
15261.

Human Disease

An experimental model that produces many of the histologic and im-
munologic features of inflammatory bowel disease (IBD) (ulcerative colitis
and Crohn’s disease) has been developed.'? This model indicates that ex-
ogenous (infectious or chemical) antigens initiate a cellular immune reac-
tion in the colon and that the immune response to the exogenous antigen
may be responsible for the pathogenesis of disease in some patients. Elimi-
nation of the antigen is associated with remission of the experimentally in-
duced colon lesions.' Thus, a therapeutic approach in patients with IBD
may be identification and elimination of the antigen responsible for elicit-
ing the cellular immune response.

Animal Model

The model has been produced in both New Zealand white rabbits and
guinea pigs.'”

Biologic Features

Dinitrochlorobenzene (DNCB) functions as a hapten whén bound to tis-
sue protein and is capable of eliciting a cell-mediated (T-lymphocyte-de-
pendent) immune response. Animals can be sensitized to DNCB by having
it placed on their skin. Following the initial sensitization, an anamnestic

For reference citation — Rabin, B. S.: Immunologic Model of Inflammatory Bowel Disease, Model
No. 205. In Handbook: Animal Models of Human Disease. Fasc. 9. 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 (1980) 4p.
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Figure 1-—Histologic features of the colon 48 hours after the instillation of dinitrochloro-
benzene into the colon of a dinitrochlorobenzene-sensitized rabbit. There is a marked ac-
cumulation of inflammatory cells, which are primarily polymorphonuclear leukocytes, but
there are some lymphocytes and eosinophils present. The crypts are disrupted and de-
stroyed.

immune response to DNCB, with the rapid accumulation of mononuclear
cells, edema, and tissue necrosis, will occur at the site of DNCB reapplica-
tion. As the sites of DNCB sensitization and challenge do not have to be
the same, animals can be sensitized by having DNCB placed on the skin
and challenged with DNCB in the colon. With this system, cell-mediated
immunity to DNCB has been reported to induce colon lesions compatible
with IBD. The histologic changes include crypt abscesses, superficial mu-
cosal ulcerations. depletion of mucus in the cells lining the crypts, edema
of both the mucosa and subrucosa. and infiltration of the lamina propria
with plasma cells, lymphocyvtes, and polymorphonuclear leukocytes, in-
cluding eosinophils.

The DNCB-induced lesions are no more severe after 5 intrarectal in-
stillations than after 1." Healing of the lesions appears to be the same in
animals given 1 or 5 sequential DNCB instillations. The healing phase was
characterized by the absence of crypt abscesses and ulceration. However,
crypt disarray, crypt loss, mucosal edema, and a mild increase in perivas-
cular infiltrates were present. The basilar lamina propria was found to
contain plasma cells, lymphocytes, and mast cells, with some eosinophils
present. There also appeared to be an increase in the fibroblastic com-
ponent of the lamina propria and the submucosal tissue. Goblet cell



mucous depletion was still present. The lack of continued disease activity
after stopping DNCB applications may indicate that the continued pres-
ence of antigen is necessary for chronic tissue damage.

Another interesting aspect of the DNCB model is that after repeated in-
stillation of DNCB the animal’s delayed hypersensitivity skin test becomes
positive when the animal is challenged with colonic antigen.’ This would
indicate that, due to alteration of colon antigens by the immune response
to DNCB, lymphocytes have become activated to antigens of the colon.
However, when the DNCB is discontinued, the disease process stops and
reparative changes occur, even in the presence of colon-reactive lympho-
cytes. This observation would place into question the role of cell-medi-
ated immunity directed against colon antigen in the pathogenesis of IBD
in some palients.

There is, in addition, an experimental model that indicates that elimina-
tion of infectious agents may produce amelioration of the lesion of IBD.*
In this model carrageenan-induced lesions of IBD in guinea pigs will not
occur if the guinea pig has been treated with antibiotics to eliminate en-
terobacteriaceae. The postulated mechanism of this protection from dis-
ease is that the lesions that occur are induced by an immune response to
bacteria that gain access to the colonic mucosa as a result of carrageenan
feeding.

Comparison With Human Disease

Passage of lesions to animals by cell-free extracts prepared from in-
testinal tissue of patients with IBD suggests the possibility of an infectious
agent participating in the pathogenesis of the disease.”® In addition, anti-
body to RNA is frequently found in the serum of patients with IBD ™ and
suggests the presence of an immune response to an infectious agent.

Impaired neutrophil function has been reported for some patients with
Crohn’s disease.™ Thus, when bacteria are continually present in the co-
lon. an antigenic stimulus is chronically presented to the immune svstem.

There have been reports that patients with IBD have abnormalities in
the function of their immune system (particularly the cellular immune
system).'" Patients with impaired cellular irmmunity mav have a prob-
lem in clearing infective agents from the colon. A chronic ineffective at-
tempt to clear the infectious agent, by producing an immune response to
it, may lead to tissue damage. as in the DNCB model.'*

Usefulness of the Model

The causes and pathogenesis of ulcerative colitis and Crohn’s disease
have not been determined. 1 is possible that different factors may be re-
spounsible for these discases m different patients. Progress in defining spe-



cific immunopathologic mechanisms operative in individual patients with
IBD will be needed in order to definevmore rational therapeutic ap-
proaches.” Additional study of the DNCB model with the ultimate aim of
determining the specific lymphocyte population involved and ways in
which to alter their functional activity will be of benefit to those patients
whose disease is due to the pathogenesis involving a cellular immune re-
sponse to an exogenous antigen.
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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, Puliman, WA 99164. .

The following reference should follow reterence 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, {985
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Model Number 207

Ceroid-Lipofuscinosis

Human Disease: Ceroid-Lipofuscinosis

Animal Model:  Ceroid-Lipofuscinosis of Dogs and Sheep

Contributed by D. Armstrong, Ph.D., Department of Neurology,
University of Colorado Health Sciences Center, Denver, CO; N.
Koppang, D.V.M., Department of Pathology. National Veterinary
Institute, Oslo, Norway and R.D. Jolly, B.V.Sc., Ph.D., Faculty of
Veterinary Science, Massey University, Palmerston North, New

Zealand.

Biological Features: The disease now known as neuronal
ceroid-lipofuscinosis was originally described in children
by Stengel in 1826 and later by Batten. Historical aspects
are reviewed by Zeman (1). Numerous eponyms and syno-
nyms have been used to designate the various forms which
comprise a closely related syndrome of retinal and cerebral
atrophy. The main forms are classified as infantile, late in-
fantile, juvenile, and an adult form depending on the age
of onset. However, other variants have been reported (2).
A disease resembling human ceroid-lipofuscinosis has been
described in the English setter (3), Chihuahua (4), spaniel
(5), dachshund (6), cat (7), cattle (8) and sheep (9). Of
these, the most extensively studied have been in English
setters and South Hampshire sheep.

The characteristic feature of this group of diseases is the
progressive accumulation of autofluorescent lipopigments
resembling ceroid and lipofuscin within neurons and
a wide variety of other cells throughout the body (1,3,
9,10). However, only in the central nervous system and re-
tina are secondary degenerative lesions reported. There is
neuronal loss with atrophy of the brain and degeneration
of retinal neuroepithelium leading to blindness. In man
(1), English setters (3), sheep (9), and probably in other
animals, the diseases are inherited as autosomal recessives.
The occurrence of this disease in man is world-wide with
an estimated prevalence of 1:100,000 births; however, in
Scandinavia the incidence is higher. Homotypism and
homochromism are common features.

Pathologic Features: Brain atrophy is a promynent feature
in both human and animal forms of ceroid-lipofuscinosis.
Histologically, neurons accumulate autofluorescent lipo-
pigment granules (Fig. 1). In a longitudinal study of the
English setter (3), fluorescent material was observed in
nearly all neurons by 2-3 months of age but lipid-stained
material was present to a lesser extent. By 12 months of age
most of the cytoplasm was occupied by lipopigment and a
steady decline in neuronal numbers was observed thereaf-

Fig. 2. Atrophy of layer

of rods and cones and as-
sociated outer nuclear
layer in a sheep with ce-
roid-lipofuscinosis. H&E,
X230.

ter. In contrast, loss of retinal nerve cells rarely occurred
although they contained large amounts of lipopigment.
The lesions and clinical course are similar to the human
juvenile form. The disease in sheep closely resembles the
canine form. In sheep, the degeneration of retinal neuro-
epithelium is a prominent feature and blindness the main
presenting sign (Fig. 2) (9). In this regard, it is similar
to the late infantile human form. Lipopigment is also
found in a wide variety of other cells throughout the body
though secondary degenerative changes are not observed in
sheep (3,9).

Ultrastructurally, the lipopigment appears as electron-
dense bodies of a granular, or granular and membranous
nature (Fig. 3). The membranes form a wide variety of pat-
terns, some of which have been given specific names such
as curvilinear, fingerprint, zebra, membrano-vesicular
bodies and crystalloid. The predominating type of mem-
branous pattern is of some (2). though limited, nosological

Fig. 1. Autofluorescent
pigment in the cerebrum
of a sheep with ceroid-
lipofuscinosis. Blue
light, X400.
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significance (1,15).
Comparison with Human Disease: The various human and
animal diseases are linked together by the progressive ac-
- =lation of autofluorescent lipopigments with similar
tructural appearance in brain, retina and other tis-
. Although there may be differences in age of onset,
clinical signs and course of these diseases, the functional
disturbances in all are due to progressive cerebral atrophy
and retinal degeneration associated with accumulation of
the lipopigment, !
Usefulness of the Model: The canine and ovine models will
be useful in studying the underlying biochemical alteration
associated with the ceroid-lipofuscinosis. They should
prove useful in developing methods of heterozygote detec-
tion in humans and for evaluating potential specific meth-
ods of therapy.
Availability: A colony of English setters is maintained by
Dr. Koppang in Oslo, Norway and a flock of South Hamp-
shire sheep by Dr. Jolly in New Zealand. Recent advances
in embryo transplants and their transportation make this
a feasible method of overcoming the geographical barriers.
The disease in Chihuahua dogs in Australia and New Zea-
land has been recognized and an obligate heterozygote
male is known.
Acknowledgements: The authors wish to thank Drs. A.N.
Siakotos and H. Neville, also Mrs. Ellen Connole and
Carol Wehling for their assistance. This work was sup-
ported in part by the National Retinitis Pigmentosa Foun-
dation; Biomedical Research Grant Program, Division of
Research Resources, N.I.H.; NEI grant EY-02627, NINCDS
grant NS-11238, and the Norwegian Council for Research
and Humanity. Dr. Armstrong is the recipient of a Re-
search Career Develoment Award (EY-00130).
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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 Experimen-
tal Pathotogy, Medical High School, Karl-Wiechert-Allee 9, 3000 Hannover 61, Fed-
eral Republic of Germany.

Biologic Features

The Syrian golden hamster (Mesocricetus auratus W) has been used
since 1937 in various fields of medical research in studies of carcinogen-
esis. Extensive investigations have been undertaken in recent years with
the aim of developing experimental animal models for providing com-
parative data on the various processes and alterations involved in the
pathogenesis of neoplasms of the respiratory tract. The most suitable spe-
cies of the small rodents is presently the Syrian golden hamster. The inter-
pretation of experimental results in studies of carcinogenesis depends
greatly on adequate knowledge of the experimental model, such as the in-
cidence of spontaneously occurring neoplasms and the [requency of cer-
tain diseases.

Respiratory infections interfere with experimentation in a number of
ways. They affect the general health of the animal, causing premature
death and altering the immune activity and tumor response to chemical
carcinogens. The Syrian golden hamster has minimal inflammatory le-
sions ' and has a low spontaneous tumor rate (0.1-0.5%) in the respira-
tory tract.’® Therefore, this species has been considered an appropriate
model for studies of carcinogenesis involving the lung.*”*

One example of pulmonary adenomatoid lesions was found by Safliotti
et al? in over 500 control hamsters. The incidence of spontaneous ade-
nomatosis in the lungs of hamsters is about 1/1000. Eight primary lung tu-
mors were reported in the Stanford colony,” of which 4 were malignant.
Scattered reports from other colonies indicate a comparable low in-
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