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Carcinogenic Agents |

Oncogenic Viruses |

AHPV, HBV, EBV, HTLV responsible for ~15% human cancer incidence.

Ahuman oncogenic viral infection does not lead directly to cancer; additional
modifications of host cell DNA results in the stepwise progression to malignancy.

Aoncogenic viruses documented more extensively in veterinary than human medicine.



General features of viral replication

4 MNew viral
nucleic acids are
packaged into wiral particles
and released from the cell.
The host cell may be
destroyed in the process.
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| Retroviruses I
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Mechanisms of tumorigenesis by RNA
retroviruses. Acute transforming RNA viruses
contain a viral oncogene formed by transduction
of a cellular protooncogene (meaning: acquisition
by the viral genome of a gene, in this case a
protooncogene, from a host cell). Infection of a
cell by such a virus results in the integration and
expression of the viral oncogene, potentially
leading to neoplastic transformation. By contrast,
slow transforming viruses do not contain a viral
oncogene, but rather a promoter gene. The
integration of this promoter gene misregulates
the expression of a cellular protooncogene (a
process called insertional mutagenesis), again
potentially leading to neoplastic transformation.
(source: Essential Pathology. Rubin & Farber.
J.B. Lippincott Co., 2nd edition, 1995, Figure 5-17)

ACUTE TRANSFORMING VIRUS
TRANSDUCTION

Infection of cell
with retrovirus

Viral oncogene

Infection of new
host cell

Integration and
expression of
viral oncogene

The Causes of Cancer

Neoplastic
transformation

Cancer cell /

Cellular proto-oncogene

SLOW TRANSFORMING VIRUS
INSERTIONAL MUTAGENESIS

Intection of cell with|
retrovirus carrying
promoter gene

Integration of
promoter gene adjaq
1o proto-oncogene

Deregulation of
proto-oncogene




Oncogenic Viruses

- Oncogenic RNA viruses

1) Slowly transforming retroviruses

Alack a viral oncogene.

Ado not directly transform cells in culture.

Acause cancer in persistently infected
animals only after a long latent period.

Areplication-competent.

e g 0 s Avian leukosis virus
Feline leukemia virus
Murine leukemia virus
Bovine leukemia virus

Human T-cell leukemia virus.

The Causes of Cancer

Chromosome

Retrovirus

Neoplastic
transformation

Cancer cell /

Cellular proto-oncogene

SLOW TRANSFORMING VIRUS
INSERTIONAL MUTAGENESIS

Intection of cell with|
retrovirus carrying
promoter gene

Integration of
promoter gene adjaq
10 proto-oncogene

Deregulation of
proto-oncogene




iy

BN S BT TR ST e v b )

; I i
Al Y, P
b .
‘

Lymphoma (lymphosarcoma) is the most common malignancy of cats and in most cases the result of infection with FeLV.
Most feline | ymphomas are of T cell origin and are classifi
+/- liver, spleen, marrow, other), alimentary, thymic or miscellaneous (renal, ocular, cutaneous, etc), depending on which
organs are involved. The photos show lymphoma of various organs, ie submandibular / parotid lymph nodes (upper left),

kidney (upper right), intestine (lower left) and skin (lower right).




