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	3. INTRODUCTION
• Carcinogenesis or  oncogenesis or tumorigenesis means mechanism of induction of
tumours (pathogenesis of cancer);
• agents which can induce tumours are called carcinogens (etiology of cancer).
• Cell division-physiologic process –occurs in almost all cells
• Homeostasis-balance b/w proliferating and programmed cell death-tightly regulated
processes-
• Mutations in DNA –disrupt the programming of regulation of the process
 


	4. Theories Of Carcinogenesis
•  Genetic theory
• Epigenetic theory
• Immune-surveillance theory
• Monoclonal hypothesis
 


	5. Genetic theory
• the  most popular theory - cells become neoplastic because of alterations in the
DNA.
– The mutated cells transmit their characters to the next progeny of cells
– Evidences:
• ) Many physical (e.g. radiation) and chemical agents causing cancer bring
about mutation in the host cells
• xeroderma pigmentosum-a rare hereditary disorder-prone to develop skin
cancer - inherent inability to repair DNA damaged by the UV rays.
• concept of activation of growth-promoting oncogenes in induction of some
cancers and inactivation of growth-suppressing anti-oncogenes in a few
others
 


	6. Epigenetic theory
• the  carcinogenic agents act on activators or suppressors of genes and not
on the genes themselves and result in the abnormal expression of genes.
• less well supported than the genetic theory
• the initial mutation by the carcinogen superimposes on the epigenetic
phenomena, because examples of tumorigenesis based on the epigenetic
theory alone are rare.
 


	7. Immune surveillance theory
•  an immune-competent host mounts an attack on developing tumour cells so as to
destroy them while an immune-incompetent host fails to do so.
• Evidences:
– There is high incidence of cancer in immunodeficient. individuals e.g. in AIDS.
– Most cancers occur more frequently in old age when the host immune responses are
weak.
– Certain tumours accompanied by good host immune response in the form of stromal
infiltration by lymphocytes and plasma cells have better prognosis e.g. medullary
carcinoma of the breast, seminoma of the testis
 


	8. Monoclonal hypothesis
• strong  evidence on studies of human and experimental tumours
that most cancers arise from a single clone of transformed cells.
– In a case of multiple myeloma (a malignant disorder of plasma cells),
there is production of a single type of immunoglobulin or its chain as
seen by monoclonal spike in serum electrophoresis
– In many other haematopoietic malignancies too, cell surface markers
can be used to establish their monoclonal origin
 


	9. Multi-step theory
• According  to this theory, carcinogenesis is a multi-step process. For
example:
• i) In chemical carcinogenesis, there are 2 essential features in proper
sequence--initiation and promotion.
• ii) Most cancers arise after several mutations which have been acquired in
proper sequence.
• iii) It is possible that many tumors arise from combination of activation of
growth promoting oncogenes and inactivation of growth-suppressing anti-
oncogenes.
• iv) In some cancers, there is stepwise an initial dysplastic change that may
progress onto carcinoma in situ, and then into invasive carcinoma
 


	10. HALLMARKS OF CANCRER:
•  Following are the major genetic properties or hallmarks of cancer:
1. Excessive and autonomous growth: Growth-promoting oncogenes.
2. Refractoriness to growth inhibition: Growth suppressing anti-oncogenes.
3. Escaping cell death by apoptosis: Genes regulating apoptosis and cancer.
4. Avoiding cellular aging: Telomeres and telomerase in cancer.
5. Continued perfusion of cancer: Cancer angiogenesis.
6. Invasion and distant metastasis: Cancer dissemination.
7. DNA damage and repair system: Mutator genes and cancer.
8. Cancer progression and tumour heterogeneity: Clonal aggressiveness.
9. Cancer a sequential multistep molecular phenomenon: Multistep theory.
 


	11. 1. Excessive and  autonomous growth: Growth-promoting
oncogenes
• Mutated form of normal protooncogenes in cancer is called oncogenes.
• Protooncogenes become activated oncogenes by following mechanisms as under:
– By mutation in the protooncogene which alters its structure and function.
– By retroviral insertion in the host cell.
– By damage to the DNA sequence that normally regulates growth-promoting signals of
protooncogenes resulting in its abnormal activation.
– By erroneous formation of extra copies of protooncogene causing gene amplification
and hence its overexpression or overproduction that promotes autonomous and excessive
cellular proliferation
 


	12. Important oncogenes
• Growth  factors (GFs).
– GFs were the first protoonocgenes to be discovered which encode for cell
proliferation cascade.
– growth factor genes are not altered or mutated but instead growth factor genes
are overexpressed to stimulate large secretion of GFs which stimulate cell
proliferation
– Examples:
– 1. Platelet-derived growth factor- (PDGF-β): Overexpression of SIS
protooncogene that encodes for PDGF-β -increased secretion of PDGF-β e.g. in
gliomas and sarcomas.
– 2.Transforming growth factor-α (TGF-α): Overexpression of TGF-α gene
occurs by stimulation of RAS protooncogene - induces cell proliferation by
binding to epidermal growth factor (EGF) receptor e.g. in carcinoma and
astrocytoma.
 


	13. • 3. Fibroblast  growth factor (FGF): Overexpression of HST-1 protoonogene and
amplification of INT-2 protoonogene causes excess secretion of FGF e.g. in cancer
of the bowel and breast.
• Receptors for GF:
– Growth factors cannot penetrate the cell directly and require to be transported
intracellularly by GF-specific cell surface receptors.
– Example:
– EGFR(Epithelaial Growth Factor Receptor): Overexpression of EGFR results
in a poor prognosis in oral cancer and its activation is associated with the
malignant phenotype, inhibition of apoptosis and increased metastatic potential.
 


	14. • Cytoplasmic signal  transduction proteins:
– There are examples of oncogenes having mutated forms of cytoplasmic signaling
pathways located in the inner surface of cell membrane in some cancers.
Ras gene(H-ras, K-ras and N-ras)
– This is the most common form of oncogene in human tumours, the abnormality
being induced by point mutation in RAS gene.
– Normally, active RAS protein is inactivated by GTPase activity, while mutated
RAS gene remains unaffected by GTPase, and therefore, continues to signal the
cell proliferation.
– the role of mutated ras genes in human oral carcinogenesis is presently not
clear. A report from India demonstrated that 35% of oral squamous cell
carcinoma contains H-ras mutations
– studies form the western world has shown that the H-ras mutations are found in
fewer than 5% of head and neck cancers
Jurel SK, Gupta DS, Singh RD, Singh M, Srivastava S. Genes and oral cancer. Indian Journal of Human
Genetics. 2014;20(1):4-9. doi:10.4103/0971-6866.132745.
 


	15. • Nuclear transcription  factors:
– The signal transduction pathway that started with GFs ultimately reaches the
nucleus where it regulates DNA transcription and induces the cell to enter into S
phase.
– Examples:
– the most important is MYC gene located on long arm of chromosome 8.
– Normally MYC protein binds to the DNA - regulates the cell cycle -
transcriptional activation -levels fall immediately after cell enters the cell cycle
– Types:
– a) C-MYC oncogene: Mutated MYC gene seen in Burkitt’s lymphoma.
– b) N-MYC oncogene: Mutated MYC gene due to amplification seen in
neuroblastoma, small cell carcinoma lung.
– c) L-MYC oncogene: Mutated MYC gene due to amplification seen in small cell
carcinoma lung
 


	16. • Cell cycle  regulatory proteins
• normally the cell cycle is under regulatory control of cyclins and cyclin-dependent
kinases (CDKs) A, B, E and D
• Mutations in cyclins (in particular cyclin D) and CDKs (in particular CDK4) are
most important growth promoting signals in cancers.
• Tumours having such oncogenes are as under:
• a) Mutated form of cyclin D protooncogene by translocation seen in mantle cell
lymphoma.
• b) Mutated form of cyclin E by overexpression seen in breast cancer.
• c) Mutated form of CDK4 by gene amplification seen in malignant melanoma,
glioblastoma and sarcomas.
 


	17. 2. Refractoriness to  growth inhibition: Growth
suppressing anti-oncogenes
• The mutation of normal growth suppressor anti-oncogenes results in removal of the
brakes for growth; thus the inhibitory effect to cell growth is removed and the
abnormal growth continues unchecked.
• The mechanisms of loss of tumour suppressor actions of genes are due to
chromosomal deletions, point mutations and loss of portions of chromosomes.
• Two of Major anti-oncogenes implicated in human cancers are RB gene and
P53gene
 


	18. • RB gene:
–  This is the first ever tumour suppressor gene identified and thus has been amply
studied
– The active form of RB gene, it blocks cell division by binding to transcription
factor, E2F, and thus inhibits the cell from transcription of cell cycle-related
genes, thereby inhibiting the cell cycle at G1 → S phase
– Inactive form of RB gene occurs when it is hyperphosphorylated by cyclin
dependent kinases (CDKs)
– The percentage and mean expression of mutated Rb protein in precancers and
cancers were significantly higher when compared to that in normal .
– The overexpressed pRb may represent a hyperphosphorylated form of the
protein
Thomas S, Balan A, Balaram P. The expression of retinoblastoma tumor suppressor protein in oral cancers and precancers: A
clinicopathological study.Dental Research Journal. 2015;12(4):307-314. doi:10.4103/1735-3327.161427.
 


	19. • p53 gene:
•  Located on the short arm (p) of chromosome 17
• is normally present in very small amounts and accumulates only after DNA damage.
• two major functions of p53:
– In blocking mitotic activity: p53 inhibits the cyclins and CDKs and prevents the
cell to enter G1 phase transiently-”breathing time”-to repair in DNA damage
– In promoting apoptosis: together with another antioncogene, RB gene-
identifies the genes that have damaged DNA which cannot be repaired by inbuilt
system.
– p53 directs such cells to apoptosis by activating apoptosis inducing BAX gene.
– Hence called-”protector of Genome”
– mutated form, p53 ceases to act as protector or as growth suppressor but
instead acts like a growth promoter or oncogene.
 


	20. • Homozygous loss  of p53 gene allows genetically damaged and unrepaired cells to
survive and proliferate resulting in malignant transformation
• More than 70% of human cancers have homozygous loss of p53 by acquired
mutations in somatic cells; some common examples are cancers of the lung, head
and neck, colon and breast
• mutated p53 is also seen in the sequential development stages of cancer from
hyperplasia to carcinoma in situ and into invasive carcinoma.
 


	21. 3. Escaping cell  death by apoptosis: Genes regulating
apoptosis and cancer
• Apoptosis in normal cell is guided by
– cell death receptor, CD95, resulting in DNA damage.
– pro-apoptotic factors (BAD, BAX, BID and p53)
– apoptosis-inhibitors (BCL2, BCL-X).
• In cancer cells, the function of apoptosis is interfered due to mutations in the above
genes which regulate apoptosis in the normal cell.
 


	22. 4. Avoiding cellular  aging: Telomeres and telomerase in
cancer
• After each mitosis (cell doubling) there is progressive shortening of telomeres which
are the terminal tips of chromosomes.
• Telomerase - RNA enzyme that helps in repair of such damage to DNA -maintains
normal telomere length in successive cell divisions.
• After repetitive mitosis- telomeres are lost in normal cells- cease to undergo mitosis.
• Cancer cells in most malignancies have markedly upregulated telomerase enzyme,
and hence telomere length is maintained- cells avoid aging-mitosis does not slow
down or cease- immortalising the cancer cells.
 


	23. 5. Continued perfusion  of cancer: Cancer angiogenesis.
• Cancers can only survive and thrive if the cancer cells are adequately
nourished and perfused-Neovascularisation - supplies the tumour with
oxygen and nutrients-newly formed endothelial cells elaborate a few growth
factors for progression of primary as well as metastatic cancer.
• i) Promoters of tumour angiogenesis include
– vascular endothelial growth factor (VEGF) (released from genes in the
parenchymal tumour cells)
– basic fibroblast growth factor (bFGF).
• ii) Anti-angiogenesis factors inhibiting angiogenesis include
– thrombospondin-1 (also produced by tumour cells themselves),
– angiostatin, endostatin and vasculostatin.
 


	24. 6. Invasion and  distant metastasis: Cancer
dissemination
• One of the most important characteristic of cancers is invasiveness and metastasis.
• LOCAL INVASION (DIRECT SPREAD):
– Benign tumours:
• Most benign tumours form encapsulated or circumscribed masses that
expand and push aside the surrounding normal tissues without actually
invading,infiltrating or metstasising
– Malignant tumours:
• Malignant tumours also enlarge by expansion and some well-differentiated
tumours may be partially encapsulated as well
• they are distinguished from benign tumours by invasion, infiltration and
destruction of the surrounding tissue,
 


	25. • Metastasis:
• defined  as spread of tumour by invasion in such a way that discontinuous secondary
tumour mass/masses are formed at the site of lodgement
• About one-third of malignant tumours at presentation have evident metastatic
deposits while another 20% have occult metastasis
• Cancers may spread to distant sites by following pathways:
• 1. Lymphatic spread
• 2. Haematogenous spread
• 3. Spread along body cavities and natural passages (Transcoelomic spread, along
epithelium-lined surfaces, spread via cerebrospinal fluid, implantation).
 


	26. 1. Lymphatic spread:
•  In general, carcinomas metastasise by lymphatic route while sarcomas
favour haematogenous route.
• involvement of lymph nodes by malignant cells may be of two forms:
– i) Lymphatic permeation: walls of lymphatics are readily invaded - continuous
growth in the lymphatic channels called lymphatic permeation.
– ii) Lymphatic emboli: malignant cells may detach to form tumour emboli so as
to be carried along the lymph to the next draining lymph node
• Generally, regional lymph nodes draining the tumour are invariably involved
producing regional nodal metastasis
– e.g. from carcinoma breast to axillary lymph nodes
• all regional nodal enlargements are not due to nodal metastasis because necrotic
products of tumour and antigens may also incite regional lymphadenitis of sinus
histiocytosis.
• Retrograde spread: - Obstruction of lymph vessels-tumours flow against the
lymph flow
 


	27. 2. Haematogeneous spread
•  Blood-borne metastasis is the common route for sarcomas
– but certain carcinomas also frequently metastasise by this mode, especially
those of the lung, breast, thyroid, kidney, liver, prostate and ovary.
• Sites where blood-borne metastasis commonly occurs are: the liver, lungs, brain,
bones, kidney and adrenals, all of which provide ‘good soil’ for the growth of ‘good
seeds’
• spleen, heart, and skeletal muscle generally do not allow tumour metastasis to grow.
 


	28. • Systemic veins  drain blood into vena cavae from limbs, head and neck and pelvis.
Therefore, cancers of these sites more often metastasise to the lungs.
• Portal veins drain blood from the bowel, spleen and pancreas into the liver. Thus,
tumours of these organs frequently have secondaries in the liver.
• Arterial spread of tumours is less likely because they are thick-walled and contain
elastic tissue which is resistant to invasion. Cancer of the lung may, however,
metastasise by pulmonary arterial route to kidneys, adrenals, bones, brain etc.
 


	29. 7. DNA damage  and repair system: Mutator
genes and cancer
• small mutational damage to the dividing cell by exogenous factors (e.g. by radiation,
chemical carcinogens etc) is also repaired.
• p53 gene is held responsible for detection and repair of DNA damage
• if this system of DNA repair is defective as happens in some inherited mutations
(mutator genes), the defect in unrepaired DNA is passed to the next progeny of cells
and cancer results.
 


	30. • The examples  of mutator genes exist in the following inherited disorders associated
with increased propensity to cancer:
– Xeroderma pigmentosa:
• an inherited disorder in which there is defect in DNA repair mechanism. Upon
exposure to sunlight, the UV radiation damage to DNA cannot be repaired.
Thus, such patients are more prone to various forms of skin cancers.
– Bloom syndrome:
• damage by ionising radiation which cannot be repaired due to inherited
defect and the patients have increased risk to develop cancers, particularly
leukaemia
• cells from persons with Bloom syndrome exhibit a striking genomic instability
that is characterized by hyper-recombination and hyper-mutation
 


	31. 8. Cancer progression  and tumour heterogeneity:
Clonal aggressiveness
• With passage of time cancers become more aggressive- tumour progression.
• Clinical parameters of cancer progression are:
– increasing size of the tumour
– higher histologic grade (as seen by poorer differentiation and greater anaplasia)
– areas of tumour necrosis (i.e. tumour outgrows its blood supply)
– invasiveness and distant metastasis
• this attribute of cancer - with passage of time cancer cells acquire more and more
heterogeneity
• they acquire more and more mutations -produce multiple-mutated subpopulations of
more aggressive clones of cancer cells -heterogeneous cells- tendency to invade,
metastasise and be refractory to hormonal influences
 


	32. 9. Cancer a  sequential multistep molecular
phenomenon: Multistep theory.
• cancer occurs following several sequential steps of abnormalities in the target cell
e.g. initiation, promotion and progression in proper sequence.
• multiple steps are involved at genetic level by which cell proliferation of cancer cells
is activated:
– by activation of growth promoters,
– loss of growth suppressors,
– inactivation of intrinsic apoptotic mechanisms
– escaping cellular aging.
 


	33. Chemical
carcinogenesis:
• first ever  evidence of any cause for neoplasia-
observation of Sir Percival Pott in 1775- higher
incidence of cancer of the scrotum in chimney-sweeps
in London than in the general population.
Stages of chemical carcinogenesis:
• Basic mechanism of chemical carcinogenesis is by
induction of mutation in the proto-oncogenes and
antioncogenes.
• The phenomena of cellular transformation by chemical
carcinogens (as also other carcinogens) is a
progressive process involving 3 sequential stages:
initiation, promotion and progression
 


	34. Initiation of carcinogenesis:
•  The first stage in carcinogenesis induced by initiator chemical carcinogens.
• change can be produced by a single dose of the initiating agent for a short time,
though larger dose for longer duration is more effective
• Change induced is sudden, irreversible and permanent.
• an be grouped into 2 categories
Direct-acting carcinogens Indirect-acting carcinogens
Do not require metabolic
activation:(alkylating and
acylating agents)
Requires metabolic
activation(polycyclic
aromatic hydrocarbons,
aromatic amines, azo
dyes)
 


	35. • the following  steps are involved in transforming ‘the target cell’ into ‘the
initiated cell’:
• Metabolic activation: indirect-acting carcinogens are activated in the liver by the
mono-oxygenases of the cytochrome P-450 system in the endoplasmic reticulum.
– In some circumstances, the procarcinogen may be detoxified and rendered
inactive metabolically
• Reactive electrophiles: indirect-acting substances become electron-deficient after
metabolic activation i.e. they become reactive electrophiles.
– Reactive electrophiles bind to electron-rich portions of other molecules of the cell
such as DNA, RNA
• Target molecules. The primary target of electrophiles isDNA, producing
mutagenesis. The change in DNA may lead to ‘the initiated cell’ or some form of
cellular enzymes may be able to repair the damage in DNA
 


	36. 2. Promotion of  carcinogenesis
• Promoters of carcinogenesis are substances such as phorbol esters,
phenols, hormones, artificial sweeteners and drugs like phenobarbital.
• Differ from inititators:
– They do not produce sudden change.
– They require application or administration, as the case may be, following initiator
exposure, for sufficient time and in sufficient dose.
– The change induced may be reversible.
– They do not damage the DNA per se –not mutagenic -enhance the effect of
direct-acting carcinogens or procarcinogens.
– Tumour promoters act by further clonal proliferation and expansion of initiated
(mutated) cells
 


	37. Promotion of carcinogenesis
•  Progression of cancer is the stage when mutated proliferated cell shows
phenotypic features of malignancy
• Features pertain to morphology, biochemical composition and molecular
features of malignancy
• appear only when the initiated cell starts to proliferate rapidly
• and in the process acquires more and more mutations
 


	38. Tests for carcinogenecity
•  There are 2 main methods of testing chemical compound for its carcinogenicity:
• EXPERIMENTAL INDUCTION:
• The traditional method - administer the chemical compound under test to a batch of
experimental animals like mice or other rodents by an appropriate route e.g. painting
on the skin, giving orally or parenterally, or by inhalation.
• The chemical is administered repeatedly,
• promoting agents are administered subsequently.
• After many months, the animal -autopsied and results obtained.
• all positive or negative tests cannot be applied to humans-sufficient species variation
in susceptibility to particular carcinogen
 


	39. Ame’s test:
• mutant  strain of Salmonella typhimurium(-cannot synthesize histidine)-
incubated liver homogenate alongwith suspected carcinogen.-grown on
hsitidine – free culture medium.
• If mutagenic, (will induce mutation in the mutant strains of S. typhimurium in
the form of functional histidine gene)-bacterial colonies grows on histidine-
free culture medium
 


	40. PHYSICAL
CARCINOGENESIS
• Physical agents  in carcinogenesis are divided into 2 groups:
– 1. Radiation, both ultraviolet light and ionising radiation, is the most important
physical agent.
– 2. Non-radiation physical agents are the various forms of injury and are less
important.
 


	41. Radiation Carcinogenesis:
• Ultraviolet  (UV) light and ionising radiation - two main forms of radiation
carcinogens which can induce cancer in experimental animals and are
implicated in causation of some forms of human cancers.
• A property common-the appearance of mutations followed by a long
period of latency after initial exposure, often 10-20 years or even later
• may have sequential stages of initiation, promotion and progression in
their evolution.
 


	42. UV radiation:
• The  main source of UV radiation is the sunlight; others are UV lamps and welder’s
arcs.
• penetrates the skin for a few millimetres only so that its effect is limited to epidermis
• The efficiency of UV light as carcinogen- the extent of light-absorbing protective
melanin pigmentation of the skin.
– In humans, excessive exposure to UV rays can cause various forms of skin cancers—
squamous cell carcinoma, basal cell carcinoma and malignant melanoma
• the epidemiological evidence of high incidence of these skin cancers in fair-
skinned Europeans, albinos who do not tan readily
 


	43. • Mechanism:The most  important is induction of mutation;inhibition of cell division,
inactivation of enzymes and sometimes causing cell death.
• most important biochemical effect of UV radiation is the formation of pyrimidine
dimers in DNA:
– Uv-induced DNA damage in normal individuals is repaired, while in the
predisposed persons who are excessively exposed to sunlight such damage
remain unrepaired.
• Xeroderma pigmentosum is predisposed to skin cancers at younger age (under 20 years of
age).
• Ataxia telangiectasia is predisposed to leukaemia.
• Bloom’s syndrome is predisposed to all types of cancers.
• Fanconi’s anaemia with increased risk to develop cancer.
 


	44. Ionisng radiation:
• Ionising  radiation of all kinds like X-rays, α-, β- and γ-rays, radioactive isotopes,
protons and neutrons can cause cancer in animals and in man
• Most frequently, radiation-induced cancers are all forms of leukaemias (except
chronic lymphocytic leukaemia); others are cancers of the thyroid (most commonly
papillary carcinoma), skin, breast, ovary, uterus, lung, myeloma, and salivary glands
• risk is increased by higher dose and with high LET (linear energy transfer) such as in
neutrons and α-rays than with low LET as in X-rays and γ- rays
 


	45. • Mechanism:
• Radiation  damages the DNA of the cell by one of the 2 possible mechanisms:
• a) It may directly alter the cellular DNA-may cause chromosomal breakage,
translocation, or point mutation
b) It may dislodge ions from water and other molecules of the cell and result in
formation of highly reactive free radicals that may bring about the damage.
• effect depends upon a number of factors such as type of radiation, dose, dose-rate,
frequency and various host factors such as age, individual susceptibility, immune
competence, hormonal influences and type of cells irradiated.
 


	46. Non-radiation
carcinogenesis:
• Mechanical injury  to the tissues such as from stones in the gallbladder,
stones in the urinary tract, and healed scars following burns or trauma-
increased risk of carcinoma in these tissues - evidence is not convincing.
• Other examples of physical agents in carcinogenesis are the implants of
inert materials such as plastic, glass etc in prostheses or otherwise, and
foreign bodies observed to cause tumour development
 


	47. Biologic carcinogenesis
• The  epidemiological studies - indicate the involvement of transmissible biologic
agents in their development, chiefly viruses. Other biologic agents implicated in
carcinogenesis are as follows:
– Parasites. Schistosoma haematobium infection of the urinary bladder is
associated with high incidence of squamous cell carcinoma of the urinary bladder
in some parts of the world such as in Egypt
• Clonorchis sinensis, the liver fluke, lives in the hepatic duct and is
implicated in causation of cholangiocarcinoma.
– Fungus. Aspergillus flavus grows in stored grains liberates aflatoxin. ssociated
with development of hepatocellular carcinoma.
– Bacteria. Helicobacter pylori, colonises the gastric mucosa and has been
found in cases of chronic gastritis and peptic ulcer-may lead to gastric lymphoma
and gastric carcinoma,
 


	48. Viral oncogenesis:
• General  aspects:
– In general, persistence of DNA or RNA viruses may induce mutation in the target
host cell
– persistence of DNA or RNA viral infection causes activation of growth-promoting
pathways or inhibition of tumour-suppressor products in the infected cells
• Mode of DNA viral oncogenesis: Host cells infected by DNA oncogenic viruses
may have one of the following 2 results:
– Replication. The virus may replicate in the host cell with consequent lysis of the
infected cell and release of virions
– Integration. The viral DNA may integrate into the host cell DNA- results in
inducing mutation - neoplastic transformation of the host cell
 


	49. • 2. Mode  of RNA viral oncogenesis. RNA viruses or retroviruses contain two
identical strands of RNA and the enzyme, reverse transcriptase.
– Reverse transcriptase - acts as a template to synthesise a single strand of
matching viral DNA
– The single strand of viral DNA is then copied by DNAdependent DNA synthetase
to form another strand of complementary DNA-PROVIRUS
– The provirus is then integrated into the DNA of the host cell genome and may
induce mutation and thus transform the cell into neoplastic cell.
– Retroviruses are replication-competent. The host cells which allow replication of
integrated retrovirus
– Viral replication begins after integration of the provirus into host cell
genome-
• transcription of proviral genes-translated to components of virus particles-
reassemble-buds off
 


	50. • Support to  the etiologic role of oncogenic viruses in causation of human cancers is
based on the following:
• 1. Epidemiologic data.
• 2. Presence of viral DNA in the genome of host target cell.
• 3. Demonstration of virally induced transformation of
• human target cells in culture.
• 4. In vivo demonstration of expressed specific transforming viral genes in
premalignant and malignant cells.
• 5. In vitro assay of specific viral gene products which produce effects on cell
proliferation and survival
 


	51. Field cancerization:
• was  given by Slaughter et al in 1943.
• as histologically altered epithelium surrounding tumor samples taken from the upper
aerodigestive tract.
• multiple patches of premalignant disease-a higher than expected prevalence of multiple
local second primary tumors and the presence of synchronous distant tumors within the
upper aerodigestive tract.
• Synchronous carcinomas defined as second neoplasms- at the same time or within 6
month period of primary lesion
• When such a situation is recognized clinically-advisable not only to remove any obvious
tumors, but also to remove the surrounding “cancerized” field, if possible.
 



	53. • A concept(Slaughter  et al 1953) was proposed describing issues covered by
the term field cancerization :
• (a) oral cancer develops in multifocal areas of precancerous change;
• (b) abnormal tissue surrounds the tumor;
• (c) oral cancer often consists of multiple independent lesions that
sometimes coalesce
• (d) the persistence of abnormal tissue after surgery may explain SPTs
(Second Primary Tumors) and local recurrences
Slaughter DP, Southwick HW, Smejkal W. “Field
cancerization” in oral stratified squamous
epithelium. Cancer 1953; 6:963-8
 


	54. • The criteria  used to diagnose multiple primary carcinomas Warren and
Gates and modified by Hong et al:
• (1) Each neoplasm- anatomically separate and distinct (if the intervening
mucosa demonstrates dysplasia, it is considered a multicentric primary).
• (2) The possibility that the second primary represents a metastasis or a local
relapse must be excluded.
– A second primary had to be separated from the first by at least 2 cm of
normal epithelium or had to occur at least 3 years after the first
diagnosis.
 


	55. CONCLUSION:
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