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Tissue Autonomy and Versatility
´Cells in the body have vast autonomy and versatility.
´Cells carry a complete genome with more information than the 

cells will ever require.
´Morphogenesis – the biological process that causes 

an organism or cell to develop its shape. 
´It is one of three fundamental aspects of developmental biology along 

with the control of cell growth and cellular differentiation.
´Morphogenesis makes possible the maintenance of adult tissues 

throughout the life span.
´Such maintenance may involve the repair of wounds and the 

replacement of cells. 



´The genomic sequences are subject to corruption by various 
mechanisms that alter the structure and information of the 
genome.

´This results in mutated genes with abnormal phenotypes which 
is usually incompatible  with normal cell structure and 
physiology.

´The most profound thing to occur is marked changes in cell 
growth patterns that don’t follow the rules of normal cell growth 
and maintenance. 

´Even though the body has extraordinary means of combating 
this, the cancer cells somehow seem to thrive and grow. 



´The cancer cells have a completely different agenda than the rest 
of the cell.

´They only have one agenda, which is to make more copies of 
themselves!!







Tumors arise from normal tissues
´We often portray tumors as foreign bodies that have taken root in 

the body of an afflicted patient. 
´Actually, tumors are often derived from normal tissue and not a 

result of an outside influence. 
´Tumors seem to be capable of moving in the body to distant 

anatomical sites from where they started. 
´These new settlements are called metastases.
´The primary tumor is where it all started. 



´Detailed examination of the organization of cells within 
tumor masses shows that tissue architecture was less 
organized and structured than the architecture of nearby 
normal tissues. 

´IE, cancer cells came to be viewed as a disease of 
malfunctioning cells that have a mind of their own.

´Histologically, tumors fall into two broad categories 
depending on their degree of growth.



´Benign tumors grow locally without invading adjacent tissues.
´Malignant tumors invade nearby tissues and spawn metastasis.
´Malignant tumors do not have to travel far, they only need to 

cross into another body system. 









´The great majority of primary tumors in humans are benign 
and are harmless to the hosts.
´But remember that even though they may be “harmless”, they still 

are occupying space and may cause pressure on nearby organs. 

´Some benign tumors can cause clinical problems by 
releasing high levels of hormones which create physiologic 
imbalance.
´Thyroid adenomas may cause and increase of thyroid hormone
´Pituitary tumor may cause an increase of growth hormone. 

´Deaths from benign tumors are extremely rare.
´90% of cancer deaths are from metasasis. 



L) White metastasis noted in the liver from the colon.

R) Spotty melanoma cells noted in left lung and metastasis melanoma noted in the 
right lung above.  



Breast cancer often metastasizes to the brain



Primary Germ Layers
´Serve as primitive tissues from which all body organs will derive
´Ectoderm – forms structures of the nervous system and skin 

epidermis
´Endoderm – forms epithelial linings of the digestive, respiratory, 

and urogenital systems
´Mesoderm – forms all other tissues
´Endoderm and ectoderm are securely joined and are considered 

epithelia

Sometimes tumors will spread along tissues that are of 
similar embryological origin. 



Primary Germ Layers



Primary Germ Layers



Tumors arise from many specialized 
cell types throughout the body

´The majority of human tumors arise in the epithelial tissue, 
which are sheets of cells that line the body cavities, 
channels and skin. 

´Underneath all the epithelial cells is a basement membrane 
or basal lamina which separates the epithelial cells from the 
underlying connective tissue or stroma. 



Ep – Epithelia cells tethered to one side of the basement membrane
BM – Basement membrane C – Collagen fibers of the connective tissue



´Epithelial tumors are called carcinomas and they are 
responsible for more than 80% of cancer related deaths 
worldwide. 

´This includes epithelial tumors lining the GI tract, GU, 
skin and breasts. 

´These tumors fall into two major categories that reflect 
their biological function.
´Protective coverings
´Secreting substances



´Squamous cell carcinomas are tumors of the protective cell 
coverings and sheaths.
´For example the epithelial cells lining the esophagus, GI tract or skin.

´Adenocarcinomas are tumors of cells that secrete a 
substance.
´For example the epithelial cells of the lungs and mucus membranes.



Carcinomas



Nonepithelial tumors
´The remaining of malignant tumors arise from nonepithelial

tissues throughout the body. 
´Other nonepithelial tumors are in three categories:
´1) Connective tissue tumors are sarcomas

´Only about 1% of tumors are are extremely fatal.
´ From fibroblasts that secrete collagen which is the matrix of tendons and 

skin.
´From adipocytes which store fat in cytoplasm.
´From osteoblasts which make bone.
´From myocytes which make muscle.
´ Various types of connective tissue sarcomas:

´Osteosarcoma, liposarcoma, leimyosarcoma, fibrosarcoma, 
rhabdomyosarcoma, synovial sarcoma, angiosarcoma, 
chondrosarcoma



´Other nonepithelial tumors are in three categories:
´2) Hematopoitic tumors include cells of the immune system 

and blood. 
´Example – Leukemia, lymphoma, multiple myeloma, Hodgkin’s 

disease, non-Hodgkin’s lymphoma

´3) Neuroectodermal tumors
´Tumors from the central and peripheral nervous systems.
´While only about 1.3% of all diagnosed cancers, they are 

responsible for 2.5% of cancer deaths. 



Cancers seem to develop progressively
´Between the two extremes of fully normal tissue and highly 

malignant tissue is a broad spectrum of tissues that progress 
slowly.

´Hyperplasia is when cells deviate by increasing the number of 
the cells.  
´The enlargement of an organ or tissue caused by an increase in the 

reproduction rate of its cells.
´Often as an initial stage in the development of cancer.









´Metaplasia is where one type of normal cell is replaced 
by another type of normal cell.

´If the stimulus that caused metaplasia is removed or 
ceases, tissues return to their normal pattern of 
differentiation.

´One example of pathological irritation is cigarette smoke.
´A stone in the bile duct that causes the replacement of the 

secretory columnar epithelium with stratified squamous 
epithelium is metaplasia



´Dysplasia is an abnormality of development.
´This generally consists of an expansion of 

immature cells, with a corresponding decrease 
in the number and location of mature cells.

´Dysplasia is often indicative of an early 
neoplastic process. 





´Even more abnormal are the growths that are seen in epithelial 
tissues called adenomas, polyps, adenomatous polyps, 
papillomas. 

´They contain all the cells found in epithelial tissue, but the mass 
of cells have grown so large that they can be seen with the 
naked eye. (Macroscopic mass)

´They usually grow to a certain size and then stop growing 
because they will not cross the basement membrane. 



´A further degree of abnormality is represented by growths that 
invade underlying tissues. 

´This progressive growth has the substantial potential of 
becoming life threatening. 

´These growths are called neoplasms (i.e. new tissues)
´Oncologists and surgeons will often reserve the word cancer 

only for these neoplastic growths. 
´In cancer research, the word cancer is used to include all types 

of abnormal growth. 



Tumor progression

´Tumor progression is when normal tissue evolves progressively 
into tissue that is highly malignant. 

NORMAL                HYPERPLASTIC                  DYSPLASTIC
NEOPLASTIC                 METASTATIC



Figure 2.19b The Biology of Cancer (© Garland Science 2007)



Cancers occur with vastly different 
frequencies in different populations

´The very nature of cancer suggests that it is a disease of chaos, 
a breakdown of the normal biological order. 

´This disorder comes from malfunctioning of the cells normal 
homeostatic controls.

´The number of cells produced in a lifetime is incalculable. 
´We are killing and replacing cells at a rate of 100,000,000 per 

second.
´Thus the chance for cancer to strike is fairly large. 



´Since a normal biological process of incessant cell division 
occurs and could be a risk of cancer, it would seem logical 
that the incidence and frequencies of cancers around the 
world would be similar. 

´Actually the incidence and kinds of cancers around the world 
are dramatically different. 

´Some cancers have a high proportion of tumors that are 
caused by random, unavoidable accidents of nature.

´The two contributory factors are heredity and environment. 
´Which is worse? Heredity or Environment?



´They measured cancer rates in migrant populations and found 
dramatic increases in different environments
´Japanese experience stomach cancer 6-8 X more than the USA. When 

they immigrated to the USA, within one generation their stomach cancer 
rates was the same as the population.

´Breast cancer in China is 1/6 of what it is in the USA or Northern Europe. 
When they immigrate to the USA, normal breast cancer rates (1:7) are 
normally seen in a few decades. 

´ Seventh-Day Adventists incidence and death from cancer is half 
of the normal population. 



´Etiology is the cause of cancer
´The great majority of cancers are caused by factors or agents 

that are external to the body, enter the body, and somehow 
attack and corrupt tissues.

´It is estimated that avoidance of cancer-causing factors in 
diet and lifestyle may result in a 50% reduction of dying from 
cancer in the west.

´This would reduce cancer mortality to 10% of the population.



Geographic variation in cancer incidence 
and death rates



Geographic variation in cancer incidence 
and death rates



Cancer risks seem to be increased with 
certain lifestyles

´Evidence that certain kinds of cancers are associated with certain 
lifestyles have been observed for hundreds of years. 

´1761 English Physician John Hill noted the connection between 
nasal cancer and tobacco snuff.

´1775 Surgeon Percivall Pott found that a substantial number of 
scrotal cancers was found in young teenager chimney sweeps. 

´1839 Italian Physician noted breast cancer rates were 6X more in 
nuns than the general population. 
´This was related to celibacy and never having given birth. 



´By 1850 they were documenting high lung cancer rates in 
miners.

´1910 they were finding a connection between cancer and the 
recent discovery of x-rays. 

´By 1950 epidemiologists found that heavy cigarette smokers 
carried a 20X risk. 



Specific chemical and physical agents 
can induce cancer

´By 1940, British chemists had identified several of the 
components of coal tar that was carcinogenic. 

´Some of these same compound condensates have been found in 
cigarette smoke as well. 

´This suggests that certain chemicals can enter the body and 
disturb the tissues and cells and ultimately provoke the 
emergence of a tumor.



´By the late 1940’s, they were able to identify a series of several 
carcinogenic chemicals that were used in WWI for warfare, such 
as mustard gas. 

´X-rays have been found to be carcinogenic because radiation is 
able to mutate the genes of cells, creating malignant growth 
patterns. 



Carcinogens found in a normal diet



Risk of lung cancer as a function of number of 
cigarettes per day



Known or suspected causes of human cancers




