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CANCER! 

What Is Cancer? 

 Cancer – a large group of diseases characterized by the uncontrolled 

growth and spread of abnormal cells 

 Neoplasm – new growth of tissue that serves no physiological function 

 Tumor – clumping of neoplasmic cells 

 Malignant - cancerous 

 Benign - noncancerous 

 Biopsy – microscopic examination of cell development 

Cancer: is a malignant neoplasm  

Or abnormal uncontrolled cell division 

Or new type of cellular growth that invades and takes over normal cellular 

tissue 

It is foreign to the body and in many respects; cancer cells are similar to the 

normal cells. There is a considered diversity of function and structure within a 

single neoplasm. Even greater diversity exists between tumours of same type 

in different individuals and between tumours of different types.  

The fundamental property of cancer which distinguishes the diseases from 

normal tissues and makes the treatment very difficult is the METASTASIS 

Cancer is not a single disease and is the most serious disease affecting the 

human. The incidence of many cancers increases with age, so that as people 

live, the disease will develop more and more. 

Cancer cells are characterized by three general properties: 

1- Diminished control of growth 

2- Invasion of local tissues 

3- Spread (metastasis) to other parts of the body 
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Classification 

Cancer can be classified into five main groups: 

1- Group I (Carcinoma): solid tumour mainly present in the brain, breast 

and skin. It forms 85% of all cancer disease 

2- Group II (sarcoma): solid tumour mainly present in the bone, muscle 

and connective tissue 

3- Group III: lymphoma 

4- Group IV: leukaemia 

5- Group V: others 

With respect dissemination, tumour can be classified to: 

 

 

Malignant Benign 

- Move from one part to 
another 

- localized 

- Rapid growth - Mostly slow growth 
- Grows distractively and  

Infiltration  
- Grows expansively only 

- Incurable  - Curable  

- Invasion and metastasis  -  No invasion, destruction 
or metastasis 

- movable - enclosed by fibrous capsule 
and so less movable 
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Initiation  

It occurs when the cells is exposed to a limited dose of carcinogen substance. It 

is characterized by the following: 

a- it is rapid and irreversible 

b- the initiated cell “ disappears only by dying” 

c- initiation is the result of mutation (one or two of irreversible 

modification of DNA) 

 

Mutant cells – disruption of RNA and DNA within normal cells may 

produce cells that differ in form, quality and function from the normal 

cell 

 

 

Promotion 

It is much slower than initiation and may take months or years. It occurs 

by another factor known as “the promoter“which is incapable of causing 

initiation. They act by causing alteration of the gene expression. 

Examples of the promoters are cholesterol, hormones and saccharin. 

The initiator could be a promoter but the reverse is impossible 

 

Metastasis & invasion 

 

It is the spread of cancer cells from a primary site of origin to other 

tissues where they grow as secondary tumours. It the major problem 

presented by the disease, since the malignant cell is able to escape from 

normal control of growth(failure of cell-cell interaction or loss and 

contact inhibition of cell division) 

The nature of the tumour cell glycoproteins differs from the normal cells 

with an increase in sialic acid content and alteration in the surface 

charge. 

-the glycoprotein is composed from proteins and carbohydrates. The 

carbohydrates involves: fructose, mannose, galactose, N-acetyl 

glucoseamine, N-acetyl galactose amine. The most important one is the 

negatively charged sailic acid. 
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- All the serum proteins are glycoproteins except albumin 

- The negative charge of sialic acid will charge the tumour cell negatively 

and hens it will repel IgG and other negatively charged drugs 

-As the tumour grows, the capillaries proliferation into it, possibly under 

the influence of tumour angiogenesis factors which stimulate blood 

capillary formation. At the same time the cells become locally 

invasive(aggressive) 

- Some changes (symptoms) have been detected at the surfaces of 

malignant cell like: 

1. Alteration of permeability 

2. Alteration in transport properties 

3. diminished adhesion 

4. increased agglutininability by many lectins 

5. changes of glycolipid constituents 

6. Appearance of new antigens 

7. Loss of certain antigens 

8. Alteration on the activates of number of enzymes (like certain 

proteases) 

 

Mechanisms (or steps) of metastasis 

1- Cellular separation from primary cancers 

2- Dissemination of cancer cells 

3- Proliferation of the established micrometastasis into clinically 

detectable metastasis. 

4- Metastasis of metastasis 

5- Repletion of the whole process 

Cancer cell produce new galactosyl transferase acting as recognition 

factor which binds to the surface of the normal cell so the malignant 

binds to the proliferation and growth. Since this enzyme loses the 

galactose, it acts as acceptor for galactose on normal cell membrane 

and binds to normal cell. 
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Invasion  

It is the destruction of the surrounding normal tissues. 

Invasion mechanism 

Invasion may be due to the effect of the following factors: 

1- Alteration in surface charge 

2- Secretion of enzymes by tumour cells e.g. production of trypsin like 

enzyme, hyaluronidase and collagenase. 

 

Certain tissues are characteristically resistant to invasion like: compact 

bone, large blood vessels and cartilage. 

Certain tumours characteristically spread to some structures while 

others do not like: 

 

Sarcomas metastasis               lung  

Breast cancer metastasis            axial skeleton  

Gastrointestinal cancer metastasis              liver 

Metastasis: is the second generation or production of daughter cell which is 

dependent upon: 

1- movement of cancer cell 

2- cell-cell adhesion normal  
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Compression between normal and cancerous cells 

subjects Normal cells Cancer cells 

Immortality Die after 50 generation Grow independently due to 
growth factors 

Cell-cell contact 
Inhibition or  
contact inhibition 

Proliferate to the point 
where cell-cell inhibition is 
able to inhibit further mitosis 

Able to escap from normal 
control of growth (loss of 
cell-cell inhibition 

Cellular adhesion normal Reduced 

Cell membrane 
Negative charge 

normal Increased due to high 
concentration of acidic 
sugars as sailic acid 

Glucose transport  High glycolysis 
(accumulation of lactic and 
pyruvic acids) 

Molecular changes 
 in cell membrane 

 Altered glycoprotein so 
that either new peptide or 
glycoprotein are 
synthesized or change in 
glycoprotein structure like 
change in sialic acid 
structure (a sugar present 
in the glycoprotein and 
glycolipid 

 
 

How Cancers Develop and Spread 

Cancer develops only in cells with damaged genes (mutations). 

-Mutations can be inherited or caused by exposure to: 

Low-dose radiation 

Drugs 

Toxic chemicals 

-Infection with certain viruses can cause mutations. 

-Lifestyle plays a major role in cancer prevention 

• Cells that begin to grow abnormally but are not yet cancer cells, may 

form benign tumors. 
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– Benign tumors are surrounded by a fibrous capsule, and they do 

not spread or invade surrounding tissues. 

• Benign tumors are usually not life-threatening unless 

theyinterfere with vital processes. 

. 

 

Risks For Cancer 

 Lifetime risk – the probability that an individual, over the course of a 

lifetime, will develop cancer or die from it 

 Relative risk – measure of the strength of the relationship between risk 

factors and a particular cancer 

 Smoking – 30% of all cancer deaths, 87% of lung cancer deaths 

 Obesity – 50% higher risk for breast cancer in postmenopausal women, 

40% higher risk in colon cancer for men 

 

Biological Factors 

 Some cancers such as breast, stomach, colon, prostate, uterus, ovaries 

and lung appear to run in families 

 Hodgkin’s disease and certain leukemia's show similar patterns 

 Research suggests that a gene for breast cancer exists 

 A rare form of eye cancer appears to be transmitted genetically from 

mother to child 
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Chemical carcinogen 

A wide variety of chemical compounds are carcinogen. They cause 80% of 

human cancer. Exposure to these compounds can occur due to the person’s 

occupation, diet and life style. These agents are either direct carcinogen like 

nitrogen mustard that react directly with the target molecule or procarcinogen 

which do not react directly to cause cancer unless undergoing metabolic 

activation.  

Examples of the chemical carcinogens are: 

- Nitrosaminesuch as dimethyl nitrosamine, they cause liver cancer in 

animal when added to their diet. They are formed from nitrates as: 

 

 

Polycyclic aromatic hydrocarbons 

They are present in cigarette smoke, and car exhaust fumes. They bind to skin 

proteins and DNA causing skin cancer. They may lead to sarcoma. Examples of 

them are: 3,4 benzpyrene and dimethyl benzan thracene 
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Alkylating agents 

The drugs used for treating cancer are also carcinogen. These drugs include: 

nitrogen mustard, busulphen and mechlore thamine. They bind the DNA 

directly and they cause second malignancies. Treatment of Hodgkin’s diseases 

and ovarian cancer by these drugs will cause acute leukaemia 
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Ionizing and UV irradiation 

Irradiation produces breaks in DNA strands and chromosomal abnormalities 

such as: fragmentation, deletion and translocation. These abnormalities lead 

to cell death in the dividing cells. 

The mechanisms of carcinogenesis is that DNA absorbs photons. This alteration 

in the thymin bases occur with formation of dimer. High irradiation causes skin 

cancer as well as thyroid cancer and breast cancer. 

 

Role of DNA in carcinogenesis  

DNA is the critical target molecule in carcinogenesis. This conclusion is 

supported by the following facts: 

1- Cancer cells beget cancer cells (i.e. changes that are responsible for 

cancer are transmitted from mother cell to the daughter cell) 

2- Both irradiation and chemical carcinogen damage DNA and are capable 

of causing mutation in DNA 

3- Many tumour cells exhibit abnormal chrosomes 

4- Purified DNA (oncogenes) from cancer cells can transform normal cell to 

cancer 

 

Hormones production in cancer tissue 

Hormones have been recognised as tumour marker for over half a 

century. The production of hormone in cancer involve two separate 

routes: 

a- The endocrine tissue that normally produces. It can produce excess 

amount of the hormone 

b- A hormone may be produced at a distant site by non-endocrine tissue 

that normally does not produce the hormone (ectopic syndrome) 

For example adrenocorticotropic hormone ACTH is produced: 

a- Normally by the pituitary gland 

b- Ectopically by the small cells 
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Elevation of a given hormone is not diagnostic of a specific tumour , 

since the hormone may be produced by a variety of cancers: 

Hormone Type of cancer 
ACTH Cushing syndrome, lung(small cells) 

Bombesin Lung (small cells) 
Calcitonine  Medullary thyroid 

Gastrin  Glucagonoma  

Growth hormones Pituitary, adenoma, renal and lung 
HCG Testicular and embryonic  

Human plcenta Trophoblastic, gonads, lung and 
breast 

neurophysins Small cells 
Parathyroid hormone Liver, breast, lung and renal 

prolactin Pituitary adenoma, renal and lung 

VIP (vasoactive intestinal) Pancreas, pheochromocytoma, 
neuroblastom  

 

Enzyme pattern in cancer 

Plasma total enzyme activitea may be increased or an abnormal 

isoenzyme detected in several tumours. Serum prostatic (tartart-labile) 

acid phosphate(ACP) activity in some cases of malignancy of the prostate 

gland. Any malignancy may associate with a non –specific increase in 

Plasma LDH and LDH1 and transaminase activity. Plasma transaminase 

and ALP may of value to monitor the treatment and the malignant 

disease. 

Enzyme (marker) Type of cancer 
ALP Bone, liver and leukaemia  

Aldose Liver 
amylase Pancreatic 

5-nucleotidase Liver 

PACP (prostate acid phosphatase Prostate 
Regan isoenzyme of ALP Ovarian, lung and trophoblastic  

 

 


