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ABSTRACT 

Cancer in the broader sense refers to more than 277 different types of cancer disease. Scientists have 

identified different stage of cancers, indicating that several gene mutations are involved in cancer 

pathogenesis. These gene mutations lead to abnormal cell proliferation. Genetic disorders caused by 

heritance or inheritance factors have a pivotal role in the increase of cell growth. With the assistance of 

technological advances in bioinformatics and molecular techniques, additional information has been 

obtained that can be useful for early diagnosis and proper treatment. The effects of drugs on patients with 

cancer can predict and even manage some aspects of side effects. In recent years, carcinogenesis 

mechanisms have been detected by molecular genetic studies. The results of these studies led to an 

improved understanding of the role of genetic disorders in cancer formation. In this study, our aim was to 

review molecular aspects of cancer. 
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INTRODUCTION 

Cancer is the second leading cause of mortality worldwide. Overall, the prevalence of cancer has actually 

increased; just in the United States alone, approximately 1665540 people suffered from cancer, and 585,720 

of them died due to this disease by 2014.Therefore, cancer is a serious problem affecting the health of all 

human societies. Unfortunately, it is a variety disease at the tissue level and this variety is a major challenge 

for its specific diagnosis, followed by efficacy of treatment. In men, the highest percentages of cancer 

types occur in the prostate, lung and bronchus, colon and rectum, and urinary bladder, respectively. In 

women, cancer prevalence is highest in the breast, lung and bronchus, colon and rectum, uterine corpus 

and thyroid, respectively. This data indicates that prostate and breast cancer constitute a major portion of 

cancer in men and women . For children, the highest percentage types of cancer disease are blood cancer, 

https://www.sciencedirect.com/topics/medicine-and-dentistry/gene-mutation
https://www.sciencedirect.com/topics/medicine-and-dentistry/cell-proliferation
https://www.sciencedirect.com/topics/medicine-and-dentistry/therapeutic-procedure
https://www.sciencedirect.com/topics/medicine-and-dentistry/chemotherapeutic-agent
https://www.sciencedirect.com/topics/medicine-and-dentistry/therapeutic-procedure
https://www.sciencedirect.com/topics/medicine-and-dentistry/cancer-types
https://www.sciencedirect.com/topics/medicine-and-dentistry/cancer-types
https://www.sciencedirect.com/topics/medicine-and-dentistry/prostate
https://www.sciencedirect.com/topics/medicine-and-dentistry/rectum
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and cancers related to the brain and lymph nodes, respectively. Cancer occurs by a series of successive 

mutations in genes so that these mutations change cell functions. Chemical compounds have an obvious role 

of forming gene mutations and cancer cells.  

 

In addition, smoking involves several carcinogenic chemical compounds that lead to lung cancer. 

Interestingly, environmental chemical substances with carcinogenic properties influence directly or 

indirectly the cytoplasm and nucleus of cells, and lead to genetic disorders and gene mutations. Viruses, 

bacteria and radiation rays are other carcinogenesis factors, comprising about 7% of all cancers. In general, 

cancer disrupts cellular relations and results in the dysfunction of vital genes. This disturbance is affective in 

the cell cycle, and leads to abnormal proliferation. In addition, the lack of tumor suppressor genes triggers 

uncontrolled cells division. Normally, repair genes translate to protein and enzymes that have repairing 

properties and more than 30 types of detected repair proteins. 

 

 

 

Classification 

Based On Histological Type 

 Carcinoma 

 Sarcoma 

 Myeloma 

 Leukemia 

 Lymphoma 

https://www.sciencedirect.com/topics/medicine-and-dentistry/brain
https://www.sciencedirect.com/topics/medicine-and-dentistry/gene-mutation
https://www.sciencedirect.com/topics/medicine-and-dentistry/cancer-cell
https://www.sciencedirect.com/topics/medicine-and-dentistry/virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/tumor-suppressor-gene
https://training.seer.cancer.gov/disease/categories/classification.html#carcinoma
https://training.seer.cancer.gov/disease/categories/classification.html#sarcoma
https://training.seer.cancer.gov/disease/categories/classification.html#myeloma
https://training.seer.cancer.gov/disease/categories/classification.html#leukemia
https://training.seer.cancer.gov/disease/categories/classification.html#lymphoma
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CARCINOMA 

Carcinoma is cancer that forms in epithelial tissue. Epithelial tissues lines most of your organs, the internal 

passageways in your body (like your esophagus), and your skin. Most cancers affecting your skin, breasts, 

kidney, liver, lungs, pancreas, prostate gland, head and neck are carcinomas. 

Most people think of cancer in terms of where it forms (breast cancer, colon cancer, etc.), but this is just one 

way to distinguish one type of cancer from another 

. Scientists also classify cancers based on the types of tissue where cancer cells start growing. 

 

 

 

SARCOMA 

Sarcoma is a type of cancer that can occur in various locations in your body. 

Sarcoma is the general term for a broad group of cancers that begin in the bones and in the soft (also called 

connective) tissues (soft tissue sarcoma). Soft tissue sarcoma forms in the tissues that connect, support and 

surround other body structures. This includes muscle, fat, blood vessels, nerves, tendons and the lining of 

your joints. 
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There are more than 70 types of sarcoma. Treatment for sarcoma varies depending on sarcoma type, 

location and other factors. 

 

 

MYELOMA 

Myeloma is a type of blood cancer that develops from cells in the bone marrow called plasma cells. Bone 

marrow is the spongy tissue found inside the inner part of some of our large bones. The bone marrow 

produces different types of blood cells.  
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LEUKEMIA 

Leukemia is cancer of the body's blood-forming tissues, including the bone marrow and the lymphatic 

system. 

Many types of leukemia exist. Some forms of leukemia are more common in children. Other forms of 

leukemia occur mostly in adults. 

Leukemia usually involves the white blood cells. Your white blood cells are potent infection fighters-they 

normally grow and divide in an orderly way, as your body needs them. But in people with leukemia, the 

bone marrow produces an excessive amount of abnormal white blood cells, which don't function properly. 
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LYMPHOMA 

Lymphoma is a cancer of the lymphatic system, which is part of the body's germ-fighting network. 

The lymphatic system includes the lymph nodes (lymph glands), spleen, thymus gland and bone marrow. 

Lymphoma can affect all those areas as well as other organs throughout the body. 

Many types of lymphoma exist. The main subtypes are: 

-Hodgkin's lymphoma (formerly called Hodgkin's disease) 

-Non Hodgkin’s lymphoma. 
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 SYMPTOMS AND CAUSES OF CANCER  

SYMPTOMS 

 Breast changes 

 Lump or firm feeling in your breast or under your arm 

 Nipple changes or discharge 

 Skin that is itchy, red, scaly, dimpled, or puckered 

Bladder changes 

 Trouble urinating 

 Pain when urinating 

 Blood in the urine 

Bleeding or bruising, for no known reason 

Bowel changes  

 Blood in the stools 

 Changes in bowel habits 

Cough or hoarseness that does not go away 

Eating problems 

 Pain after eating (heartburn or indigestion that doesn’t go away) 

 Trouble swallowing 

 Belly pain 

 Nausea and vomiting 

 Appetite changes 

Fatigue that is severe and lasts 

Fever or night sweats for no known reason 

Mouth changes 

 A white or red patch on the tongue or in your mouth 

 Bleeding, pain, or numbness in the lip or mouth 
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Neurological problems 

 Headaches 

 Seizures 

 Vision changes 

 Hearing changes 

 Drooping of the face 

Skin changes 

 A flesh-colored lump that bleeds or turns scaly 

 A new mole or a change in an existing mole 

 A sore that does not heal 

 Jaundice (yellowing of the skin and whites of the eyes) 

Swelling or lumps anywhere such as in the neck, underarm, stomach, and groin 

Weight gain or weight loss for no known reason 

 ETIOLOGY/CAUSES 

 Cigarette Smoking  

 Exposure to Sun and Tanning Beds. 

 Overweight and Obesity. 

 Excessive Alcohol Use. 

 Infectious Disease. 

 Age. 

 Alcohol. 

 Cancer-Causing Substances. 

 Chronic Inflammation. 

 Diet. 

 Hormones. 

 

 

DIAGNOSTIC TESTS FOR CANCER 

Diagnosis: 

Cancer screening 

Diagnosing cancer at its earliest stages often provides the best chance for a cure. With this in mind, talk with 

your doctor about what types of cancer screening may be appropriate for you. 
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For a few cancers, studies show that screening tests can save lives by diagnosing cancer early. For other 

cancers, screening tests are recommended only for people with increased risk. 

A variety of medical organizations and patient-advocacy groups have recommendations and guidelines for 

cancer screening. Review the various guidelines with your doctor and together you can determine what's 

best for you based on your own risk factors for cancer. 

Cancer diagnosis 

Your doctor may use one or more approaches to diagnose cancer: 

 Physical exam. Your doctor may feel areas of your body for lumps that may indicate cancer. During a 

physical exam, your doctor may look for abnormalities, such as changes in skin color or enlargement 

of  an organ, that may indicate the presence of cancer. 

 Laboratory tests. Laboratory tests, such as urine and blood tests, may help your doctor identify 

abnormalities that can be caused by cancer. For instance, in people with leukemia, a common blood 

test called complete blood count may reveal an unusual number or type of white blood cells. 

 Imaging tests. Imaging tests allow your doctor to examine your bones and internal organs in a 

noninvasive way. Imaging tests used in diagnosing cancer may include a computerized tomography 

(CT) scan, bone scan, magnetic resonance imaging (MRI), positron emission tomography (PET) scan, 

ultrasound and X-ray, among others. 

 Biopsy. During a biopsy, your doctor collects a sample of cells for testing in the laboratory. There are 

several ways of collecting a sample. Which biopsy procedure is right for you depends on your type of 

cancer and its location. In most situations, a biopsy is the only way to definitively diagnose cancer. 

In the laboratory, doctors look at cell samples under the microscope. Normal cells look uniform, with 

similar sizes and orderly organization. Cancer cells look less orderly, with varying sizes and without 

apparent organization. 

TREATMENT 

Many cancer treatments are available. Your treatment options will depend on several factors, such as the 

type and stage of your cancer, your general health, and your preferences. Together you and your doctor can 

weigh the benefits and risks of each cancer treatment to determine which is best for you. 

 Transplant. Bone marrow transplant is also known as a stem cell transplant. Your bone marrow is the 

material inside your bones that makes blood cells. A bone marrow transplant can use your own cells or 

cells from a donor. 

A bone marrow transplant allows your doctor to use higher doses of chemotherapy to treat your 

cancer. It may also be used to replace diseased bone marrow. 

 Immunotherapy. Immunotherapy, also known as biological therapy, uses your body's immune system 

to fight cancer. Cancer can survive unchecked in your body because your immune system doesn't 

recognize it as an intruder. Immunotherapy can help your immune system "see" the cancer and attack 

it. 
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 Hormone therapy. Some types of cancer are fueled by your body's hormones. Examples include 

breast cancer and prostate cancer. Removing those hormones from the body or blocking their effects 

may cause the cancer cells to stop growing. 

 Targeted drug treatment focuses on specific abnormalities within cancer cells that allow them to 

Cancer treatments 

 Surgery. The goal of surgery is to remove the cancer or as much of the cancer as possible. 

 Chemotherapy. Chemotherapy uses drugs to kill cancer cells. 

 Radiation therapy. Radiation therapy uses high-powered energy beams, such as X-rays and protons, 

to kill cancer cells. Radiation treatment can come from a machine outside your body (external beam 

radiation), or it can be placed inside your body. 

 Clinical trials. Clinical trials are studies to investigate new ways of treating cancer. Thousands of 

cancer clinical trials are underway. 

Other treatments may be available to you, depending on your type of cancer. 

 

DRUGS USED IN CANCER TREATMENT 

 Alkylating agents 

 Actinomycin-D 

 Nitrosoureas 

 Antimetabolites 

 Anti-tumor antibiotics 

 Plant alkaloids 

 Corticosteroids 

 Miscellaneous drugs that do not fall into any of these categories 
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Some examples of alkylating agents include: 

 Altretamine 

 Bendamustine 

 Busulfan 

 Carboplatin 

 Chlorambucil 

 Cisplatin 

 Cyclophosphamide 

 Dacarbazine 

 Ifosfamide 

 Mechlorethamine 

 Melphalan 

 Oxaliplatin 

 Temozolomide 

 Thiotepa 

 Trabect 

 Edin 

ACTINOMYCIN-D 

Actinomycin D is a well-known antibiotic of the actinomycin group that exhibits high antibacterial and 

antitumor activity. Actinomycin D has been widely used in clinical practice since 1954 as an anticancer 

drug for treating many tumors and it is also a useful tool in biochemistry and molecular biology. According 

to the Internet bibliographic database -- MEDLINE, actinomycins, and mainly actinomycin D, have been 

the subject of about 3300 science papers so far, and this paper is a review of the information concerning the 

mechanisms of action of actinomycin D. There are several mechanisms of its action that are responsible for 

its cytotoxic and antitumor action, these being associated with DNA functionality, leading to RNA and, 

consequently, protein synthesis inhibition. The two main mechanisms are intercalation to DNA and the 

stabilization of cleavable complexes of topoisomerases I and II with DNA, in which a phenoxazone ring 

localizes between GpC base pair sequence in DNA and polypeptide lactones rings occupy a position in the 

minor groove of the DNA helix or the drug penetrates to a place in the DNA structure where topoisomerase 

binds with DNA, respectively. Moreover, the slow dissociation of actinomycin D from DNA complexes, its 

photodynamic activity and free radical formation, as well as other biochemical effects of activity of 

actinomycin D may be, as suggested, important factors that influence the biological activity of this drug. In 

the literature not enough convincing evidence has been proposed that could indicate one particular 

mechanism of action as responsible for the biological activity of actinomycin D. 
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Uses of Actinomycin-D 

Dactinomycin, also known as Actinomycin D, is a chemotherapy medication used to treat a number of types 

of cancer. This includes Wilms tumor, rhabdomyosarcoma, Ewing's sarcoma, trophoblastic neoplasm, 

testicular cancer, and certain types of ovarian cancer. It is given by injection into a vein 

A drug that comes from the bacterium Streptomyces parvulus and is used alone or with other drugs to treat 

adults and children with Ewing sarcoma, gestational trophoblastic tumor, rhabdomyosarcoma, Wilms tumor, 

or certain types of testicular cancer and adults with certain types of solid tumors. 

STRUCTURE OF ACTINOMYCIN-D 

 

MECHANISAM AND ACTION OF ACTINOMYCIN-D 

-Actinomycin-D intercalates with DNA strands. 

-Actinomycin inhibits both DNA synthesis and RNA synthesis by blocking chain elongation. 

-They interact with G-C base pairs as they require the two –amino group of  guanine for binding. 

-Actinomycins are used as anti-cancer drugs. 

-Antibiotic, inhibits transcription in bacteria and eukaryotes. 

-The Planar portion of the this molecule inserts (intercalates) into the double helical DNA between 

successive GC base pairs, deforming the DNA. 

-Inhibits RNA elongation by restricting RNA polymerase along the template. 

-Concentration dependent action. 
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INDICATIONS AND DOSAGE 

Childhood rhabdomyosarcoma, Ewing's sarcoma, Wilm's tumour 
Adult: 15 mcg/kg daily for 5 days, in combination regimens. Max: 15 mcg/kg or 400-600 mcg/m2 daily for 

5 days per 2-wk cycle. 

Child: ≥6 mth Same as adult dose. 

 

Intravenous 

Metastatic nonseminomatous testicular cancer 
Adult: 1 mg/m2 on day 1 of combination regimens. Max: 15 mcg/kg or 400-600 mcg/m2 daily for 5 days 

per 2-wk cycle. 

 

Intravenous 

Gestational trophoblastic tumours 
Adult: 12 mcg/kg daily for 5 days as a single agent or 500 mcg daily on days 1 and 2 of combination 

regimens. Max: 15 mcg/kg or 400-600 mcg/m2 daily for 5 days per 2-wk cycle. 

Reconstitution 

Add 1.1 mL of sterile water for inj (w/o preservative), using aseptic precautions to make a soln containing 

approx 500 mcg/mL. The reconstituted soln can be added to infusion soln of dextrose 5% inj or NaCl inj 

either directly or to the tubing of a running IV infusion. 

Incompatibility 

Filgrastim. 

Contraindications 

Hypersensitivity. Patient w/ varicella or herpes zoster infection. 

Special Precautions 

Patient w/ impaired bone marrow. Renal and hepatic impairment. Pregnancy and lactation. 

Adverse Reactions 

Nausea, vomiting, cheilitis, oesophagitis, GI ulceration, proctitis, fever, malaise, hypocalcaemia, myalgia, 

alopecia, pneumonitis, kidney and liver abnormalities, eruptions, acne, toxic epidermal necrolysis, Stevens-

Johnson syndrome, erythema multiforme, severe tissue damage, oedema, neutropenia and febrile 

neutropenia. 

Potentially Fatal: Hepatic failure, hepatic veno-occlusive disease, particularly in childn <4 yr, 

myelosuppression, sepsis, including neutropenic sepsis. 
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SIDE EFFECTS OF ACTINOMYCIN-D 

More common 

 Black, tarry stools 

 blood in the urine or stools 

 chills 

 cough 

 diarrhea (continuing) 

 difficulty with swallowing 

 fever 

 heartburn 

 hoarseness 

 lower back or side pain 

 painful or difficult urination 

 pinpoint red spots on the skin 

 sores in the mouth and on the lips 

 stomach pain (continuing) 

 unusual bleeding or bruising 

 unusual tiredness or weakness 

Incidence not known 

 Blistering, peeling, or loosening of the skin 

 body aches or pain 

 chapped, red, or swollen lips 

 confusion 

 congestion 



TIJER || ISSN 2349-9249 || © July 2023, Volume 10, Issue 7, || www.tijer.org 

TIJER2307203 TIJER - INTERNATIONAL RESEARCH JOURNAL  www.tijer.org 853 
 

 cough 

 difficulty with breathing 

 difficulty with moving 

 difficulty with swallowing 

 dryness or soreness of the throat 

 flushing or redness of the skin 

 irregular heartbeat 

 joint pain or swelling 

 muscle ache, pains, or stiffness 

 muscle cramps in the hands, arms, feet, legs, or face 

 numbness and tingling around the mouth, fingertips, or feet 

 pain at the injection site 

 runny nose 

 scaling, redness, burning, pain, or other signs of inflammation of the lips 

 seizures 

 slow growth 

 stomach cramps 

 swelling of the feet or lower legs 

 tender, swollen glands in the neck 

 tremor 

 unusually warm skin 

 voice changes 

 yellow eyes or skin 

Some side effects may occur that usually do not need medical attention. These side effects may go away 

during treatment as your body adjusts to the medicine. Also, your health care professional may be able to 

tell you about ways to prevent or reduce some of these side effects. 

More common 

 Darkening of the skin 

 general feeling of discomfort or weakness 

 nausea 

 skin rash or acne 

 unusual feeling of dullness or sluggishness 

 vomiting 
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CONCLUSION 

A plan for the diagnosis and treatment of cancer is a key component of any overall cancer control plan. Its 

main goal is to cure cancer patients or prolong their life considerably, ensuring a good quality of life. In 

order for a diagnosis and treatment programme to be effective, it must never be developed in isolation. It 

needs to be linked to an early detection programme so that cases are detected at an early stage, when 

treatment is more effective and there is a greater chance of cure. It also needs to be integrated with a 

palliative care programme, so that patients with advanced cancers, who can no longer benefit from 

treatment, will get adequate relief from their physical, psychosocial and spiritual suffering. Furthermore, 

programmes should include a awareness-raising component, to educate patients, family and community 

members about the cancer risk factors and the need for taking preventive measures to avoid developing 

cancer. 

REFERENCES 

1. Adami, H. O., Hunter, D., and Trichopoulos, D., eds. 2002. Textbook of Cancer Epidemiology, Vol. 

33 of Monographs in Epidemiology and Biostatistics. Oxford University Press, New York. 

2. Ames B. N., Gold L. S. Too many rodent carcinogens: mitogenesis increases 

mutagenesis. Science. 1990;249:970–971. 

3. Anderson, D. E. 1970. Genetic varieties of neoplasia. In Genetic Concepts and Neoplasia: 

Proceedings of the 23rd Symposium on Fundamental Cancer Research, pp. 85–104. Williams & 

Wilkins, Baltimore. 

4. Andreassi M. G., Botto N., Colombo M. G., Biagini A., Clerico A. Genetic instability and 

atherosclerosis: can somatic mutations account for the development of cardiovascular 

diseases? Environmental and Molecular Mutagenesis. 2000;35:265–269. 

5. Anglian Breast Cancer Study Group. Prevalence and penetrance of BRCA1 and BRCA2 mutations in 

a population-based series of breast cancer cases. British Journal of Cancer. 2000;83:1301–1308. 



TIJER || ISSN 2349-9249 || © July 2023, Volume 10, Issue 7, || www.tijer.org 

TIJER2307203 TIJER - INTERNATIONAL RESEARCH JOURNAL  www.tijer.org 855 
 

6. Armakolas A., Klar A. J. Cell type regulates selective segregation of mouse chromosome 7 DNA 

strands in mitosis. Science. 2006;311:1146–1149. 

7. Armitage P. A note on the time-homogeneous birth process. Journal of the Royal Statistical Society, 

Series B (Methodological). 1953;15:90–91. 

8. Armitage P., Doll R. The age distribution of cancer and a multi-stage theory of 

carcinogenesis. British Journal of Cancer. 1954;8:1–12. 

9. Armitage P., Doll R. A two-stage theory of carcinogenesis in relation to the age distribution of 

human cancer. British Journal of Cancer. 1957;11:161–169. 

10. Armitage, P., and Doll, R. 1961. Stochastic models for carcinogenesis. In Neyman, J., 

ed., Proceedings of the Fourth Berkeley Symposium on Mathematical Statistics and Probability, pp. 

19–38. University of California Press, Berkeley. 

11. Armstrong B., Doll R. Environmental factors and cancer incidence and mortality in different 

countries, with special reference to dietary practices. International Journal of Cancer. 1975;15:617–

631. 

12. Ashley D. J. Colonic cancer arising in polyposis coli. Journal of Medical Genetics. 1969a;6:376–

378.  

13. Ashley D. J. The two "hit" and multiple "hit" theories of carcinogenesis. British Journal of 

Cancer. 1969b;23:313–328. 

14. Ayabe T., Satchell D. P., Wilson C. L., Parks W. C., Selsted M. E., Ouellette A. J. Secretion of 

microbicidal alpha-defensins by intestinal Paneth cells in response to bacteria. Nature 

Immunology. 2000;1:113–118. 

15. Bach S. P., Renehan A. G., Potten C. S. Stem cells: the intestinal stem cell as a 

paradigm. Carcinogenesis. 2000;21:469–476. 

16. Backvall H., Asplund A., Gustafsson A., Sivertsson A., Lundeberg J., Ponten F. Genetic tumor 

archeology: microdissection and genetic heterogeneity in squamous and basal cell 

carcinoma. Mutation Research/Fundamental and Molecular Mechanisms of 

Mutagenesis. 2005;571:65–79. 

17. Bahar R., Hartmann C. H., Rodriguez K. A., Denny A. D., Busuttil R. A., Dolle M. E., Calder R. B., 

Chisholm G. B., Pollock B. H., Klein C. A., Vijg J. Increased cell-to-cell variation in gene 

expression in ageing mouse heart. Nature. 2006;441:1011–1014. 

18. Bapat, S. A. 2006. Evolution of cancer stem cells. Seminars in Cancer 

Biology [doi:10.1016/j.semcancer.2006.05.001]. 

19. Barbacid M. ras genes. Annual Review of Biochemistry. 1987;56:779–827. 

20. Barton N. H., Keightley P. D. Understanding quantitative genetic variation. Nature Reviews 

Genetics. 2002;3:11–21. 

21. Beckman R. A., Loeb L. A. Genetic instability in cancer: theory and experiment. Seminars in Cancer 

Biology. 2005;15:423–435. 

22. Berenblum I. The cocarcinogenic action of croton resin. Cancer Research. 1941;1:44–48. 

23. Berenblum I., Shubik P. A new, quantitative approach to the study of stages of chemical 

carcinogenesis in the mouse's skin. British Journal of Cancer. 1947a;1:383–391. 

24. Berenblum I., Shubik P. The role of croton oil applications associated with a single painting of a 

carcinogen in tumour induction of the mouse's skin. British Journal of Cancer. 1947b;1:379–382. 

25. Berenblum I., Shubik P. The persistence of latent tumour cells induced in the mouse's skin by a 

single application of 9:10-dimethyl-1:2-benzanthracene. British Journal of Cancer. 1949;3:384–386. 

26. Bernstein C., Bernstein H., Payne C. M., Garewal H. DNA repair/pro-apoptotic dual-role proteins in 

five major DNA repair pathways: fail-safe protection against carcinogenesis. Mutation 

Research. 2002;511:145–178. 

27. Berwick M., Vineis P. Markers of DNA repair and susceptibility to cancer in humans: an 

epidemiologic review. Journal of the National Cancer Institute. 2000;92:874–897. 

28. Boland, C. R. 2002. Heredity nonpolyposis colorectal cancer (HNPCC). In Vogelstein, B., and 

Kinzler, K. W., eds., The Genetic Basis of Human Cancer (2nd edition)., pp. 307–321. McGraw-

Hill, New York. 



TIJER || ISSN 2349-9249 || © July 2023, Volume 10, Issue 7, || www.tijer.org 

TIJER2307203 TIJER - INTERNATIONAL RESEARCH JOURNAL  www.tijer.org 856 
 

29. Bond G. L., Hu W., Bond E. E., Robins H., Lutzker S. G., Arva N. C., Bargonetti J., Bartel F., 

Taubert H., Wuerl P., Onel K., Yip L., Hwang S. J., Strong L. C., Lozano G., Levine A. J. A single 

nucleotide polymorphism in the MDM2 promoter attenuates the p53 tumor suppressor pathway and 

accelerates tumor formation in humans. Cell. 2004;119:591–602. 

30. Bonsing B. A., Corver W. E., Fleuren G. J., Cleton-Jansen A. M., Devilee P., Cornelisse C. J. 

Allelotype analysis of flow-sorted breast cancer cells demonstrates genetically related diploid and 

aneuploid subpopulations in primary tumors and lymph node metastases. Genes, Chromosomes and 

Cancer. 2000;28:173–183. 

31. Boon L. M., Brouillard P., Irrthum A., Karttunen L., Warman M. L., Rudolph R., Mulliken J. B., 

Olsen B. R., Vikkula M. A gene for inherited cutaneous venous anomalies ("glomangiomas") 

localizes to chromosome 1p21–22. American Journal of Human Genetics. 1999;65:125–133. 

32. Boveri, T. 1914. Zur Frage der Entstehung maligner Tumoren. Fischer, Jena. 

33. Boveri, T. 1929. The Origin of Malignant Tumors. Williams and Wilkins, Baltimore. 

34. Braakhuis B. J., Leemans C. R., Brakenhoff R. H. Expanding fields of genetically altered cells in 

head and neck squamous carcinogenesis. Seminars in Cancer Biology. 2005;15:113–120. 

35. Braakhuis B. J., Tabor M. P., Kummer J. A., Leemans C. R., Brakenhoff R. H. A genetic 

explanation of Slaughter's concept of field cancerization: evidence and clinical implications. Cancer 

Research. 2003;63:1727–1730. 

36. Bradford G. B., Williams B., Rossi R., Bertoncello I. Quiescence, cycling, and turnover in the 

primitive hematopoietic stem cell compartment. Experimental Hematology. 1997;25:445–453. 

37. Brash D. E. Roles of the transcription factor p53 in keratinocyte carcinomas. British Journal of 

Dermatology. 2006;154(Suppl 1):8–10. 

38. Breivik J., Gaudernack G. Carcinogenesis and natural selection: a new perspective to the genetics 

and epigenetics of colorectal cancer. Advances in Cancer Research. 1999a;76:187–212. 

39. Breivik J., Gaudernack G. Genomic instability, DNA methylation, and natural selection in colorectal 

carcinogenesis. Seminars in Cancer Biology. 1999b;9:245–254. 

40. Brouillard P., Boon L. M., Mulliken J. B., Enjolras O., Ghassibe M., Warman M. L., Tan O. T., 

Olsen B. R., Vikkula M. Mutations in a novel factor, glomulin, are responsible for glomuvenous 

malformations ("glomangiomas"). American Journal of Human Genetics. 2002;70:866–874. 

41. Brouillard P., Ghassibe M., Penington A., Boon L. M., Dompmartin A., Temple I. K., Cordisco M., 

Adams D., Piette F., Harper J. I., Syed S., Boralevi F., Taieb A., Danda S., Baselga E., Enjolras O., 

Mulliken J. B., Vikkula M. Four common glomulin mutations cause two thirds of glomuvenous 

malformations ("familial glomangiomas"): evidence for a founder effect. Journal of Medical 

Genetics. 2005;42:e13. 

42. Brouillard P., Vikkula M. Vascular malformations: localized defects in vascular 

morphogenesis. Clinical Genetics. 2003;63:340–351. 

43. Brown C. C., Chu K. C. Use of multistage models to infer stage affected by carcinogenic exposure: 

example of lung cancer and cigarette smoking. Journal of Chronic Diseases. 1987;40(Suppl 

2):171S–179S. 

44. Brown K., Buchmann A., Balmain A. Carcinogen-induced mutations in the mouse c-Ha-ras gene 

provide evidence of multiple pathways for tumor progression. Proceedings of the National Academy 

of Sciences of the United States of America. 1990;87:538–542. 

45. Brown K., Burns P. A., Balmain A. Transgenic approaches to understanding the mechanisms of 

chemical carcinogenesis in mouse skin. Toxicology Letters. 1995;82–83:123–130. 

46. Buermeyer A. B., Deschenes S. M., Baker S. M., Liskay R. M. Mammalian DNA mismatch 

repair. Annual Review of Genetics. 1999;33:533–564. 

47. Burch P. R. Human cancer: Mendelian inheritance or vertical transmission? Nature. 1963;197:1042–

1045. 

48. Burch P. R. Genetic carrier frequency for lung cancer. Nature. 1964;202:711–712.  

49. Burdette W. J. The significance of mutation in relation to the origin of tumors: a review. Cancer 

Research. 1955;15:201–226.  Burns P. A., Kemp C. J., Gannon J. V., Lane D. P., Bremner R., 

Balmain A. Loss of heterozygosity and mutational alterations of the p53 gene in skin tumours of 



TIJER || ISSN 2349-9249 || © July 2023, Volume 10, Issue 7, || www.tijer.org 

TIJER2307203 TIJER - INTERNATIONAL RESEARCH JOURNAL  www.tijer.org 857 
 

interspecific hybrid mice. Oncogene. 1991;6:2363–2369.  Buss, L. W. 1987. The Evolution of 

Individuality. Princeton University Press, Princeton, NJ. 

50. Cairns J. Mutation selection and the natural history of cancer. Nature. 1975;255:197–200.Cairns, J. 

1978. Cancer: Science and Society. W. H. Freeman, San Francisco. 

51. Cairns, J. 1997. Matters of Life and Death. Princeton University Press, Princeton, NJ. 

52. Cairns J. Mutation and cancer: the antecedents to our studies of adaptive 

mutation. Genetics. 1998;148:1433–1440.  Cairns J. Somatic stem cells and the kinetics of 

mutagenesis and carcinogenesis. Proceedings of the National Academy of Sciences of the United 

States of America. 2002;99:10567–10570Calabrese P., Tavare S., Shibata D. Pretumor progression: 

clonal evolution of human stem cell populations. American Journal of Pathology. 2004;164:1337–

1346.Carey, J. R. 2003. Longevity: The Biology of Life Span. Princeton University Press, Princeton, 

NJ. 

53. Charles D. R., Luce-Clausen E. M. The kinetics of papilloma formation in benzpyrene-treated 

mice. Cancer Research. 1942;2:261–263. 

54. Charlesworth B., Partridge L. Ageing: levelling of the grim reaper. Current Biology. 1997;7:R440–

442.  Chen P. C., Dudley S., Hagen W., Dizon D., Paxton L., Reichow D., Yoon S. R., Yang K., 

Arnheim N., Liskay R. M., Lipkin S. M. Contributions by MutL homologues Mlh3 and Pms2 to 

DNA mismatch repair and tumor suppression in the mouse. Cancer Research. 2005;65:8662–8670.  

Cheng T. C., Chen S. T., Huang C. S., Fu Y. P., Yu J. C., Cheng C. W., Wu P. E., Shen C. Y. Breast 

cancer risk associated with genotype polymorphism of the catechol estrogen-metabolizing genes: a 

multigenic study on cancer susceptibility. International Journal of Cancer. 2005;113:345–

353Cheshier S. H., Morrison S. J., Liao X., Weissman I. L. In vivo proliferation and cell cycle 

kinetics of long-term self-renewing hematopoietic stem cells. Proceedings of the National Academy 

of Sciences of the United States of America. 1999;96:3120–3125.Chuong C. M., Dhouailly D., 

Gilmore S., Forest L., Shelley W. B., Stenn K. S., Maini P., Michon F., Parimoo S., Cadau S., 

Demongeot J., Zheng Y., Paus R., Happle R. What is the biological basis of pattern formation of 

skin lesions? Experimental Dermatology. 2006;15:547–549.  Clara, M., Herschel, K., and Ferner, H. 

1974. Atlas of Normal Microscopic Anatomy of Man. Urban and Schwarzenberg, New York. 

55. Clarke R. B., Anderson E., Howell A., Potten C. S. Regulation of human breast epithelial stem 

cells. Cell Proliferation. 2003;36(Suppl 1):45–58.  Clemmesen, J. 1964. Statistical Studies in the 

Aetiology of Malignant Neoplasms, Vol. 174 of Acta Pathologica et Microbiologica Scandinavica. 

Supplement. Munksgaard, Copenhagen. Clemmesen, J. 1969. Statistical Studies in the Aetiology of 

Malignant Neoplasms, Vol. 209 of Acta Pathologica et Microbiologica Scandinavica. Supplement. 

Munksgaard, Copenhagen.Clemmesen, J. 1974. Statistical Studies in the Aetiology of Malignant 

Neoplasms, Vol. 247 of Acta Pathologica et Microbiologica Scandinavica. Supplement. 

Munksgaard, Copenhagen. Cloos J., Nieuwenhuis E. J., Boomsma D. I., Kuik D. J., van der Sterre 

M. L., Arwert F., Snow G. B., Braakhuis B. J. Inherited susceptibility to bleomycin-induced 

chromatid breaks in cultured peripheral blood lymphocytes. Journal of the National Cancer 

Institute. 1999;91:1125–1130.Collaborative Group on Hormonal Factors in Breast Cancer. Familial 

breast cancer: collaborative reanalysis of individual data from 52 epidemiological studies including 

58,209 women with breast cancer and 101,986 women without the disease. Lancet. 2001;358:1389–

1399.  Cook P. J., Doll R., Fellingham S. A. A mathematical model for the age distribution of cancer 

in man. International Journal of Cancer. 1969;4:93–112.Cotsarelis G., Sun T. T., Lavker R. M. 

Label-retaining cells reside in the bulge area of pilosebaceous unit: implications for follicular stem 

cells, hair cycle, and skin carcinogenesis. Cell. 1990;61:1329–1337.  Couch F. J., Weber B. L. 

Mutations and polymorphisms in the familial early-onset breast cancer (BRCA1) gene. Breast Cancer 

Information Core. Human Mutation. 1996;8:8–18.Couch, F. J., and Weber, B. L. 2002. Breast 

cancer. In Vogelstein, B., and Kinzler, K. W., eds., The Genetic Basis of Human Cancer (2nd 

edition)., pp. 549–581. McGraw-Hill, New York. 

56. Crowe, F. W., Schull, W. J., and Neel, J. V. 1956. A Clinical, Pathological and Genetic Study of 

Multiple Neurofibromatosis. Charles C Thomas, Springfield, IL. 

57. Cunningham M. L., Matthews H. B. Cell proliferation as a determining factor for the carcinogenicity 

of chemicals: studies with mutagenic carcinogens and mutagenic noncarcinogens. Toxicology 



TIJER || ISSN 2349-9249 || © July 2023, Volume 10, Issue 7, || www.tijer.org 

TIJER2307203 TIJER - INTERNATIONAL RESEARCH JOURNAL  www.tijer.org 858 
 

Letters. 1995;82–83:9–14.Czene K., Lichtenstein P., Hemminki K. Environmental and heritable 

causes of cancer among 9.6 million individuals in the Swedish Family-Cancer 

Database. International Journal of Cancer. 2002;99:260–266.Dahmen R. P., Koch A., Denkhaus D., 

Tonn J. C., Sorensen N., Berthold F., Behrens J., Birchmeier W., Wiestler O. D., Pietsch T. 

Deletions of AXIN1, a component of the WNT/wingless pathway, in sporadic 

medulloblastomas. Cancer Research. 2001;61:7039–7043.  Day N. E., Brown C. C. Multistage 

models and primary prevention of cancer. Journal of the National Cancer Institute. 1980;64:977–

989.   

58. Clemmesen, J. 1974. Statistical Studies in the Aetiology of Malignant Neoplasms, Vol. 247 of Acta 

Pathologica et Microbiologica Scandinavica. Supplement. Munksgaard, Copenhagen. 

59. Cloos J., Nieuwenhuis E. J., Boomsma D. I., Kuik D. J., van der Sterre M. L., Arwert F., Snow G. 

B., Braakhuis B. J. Inherited susceptibility to bleomycin-induced chromatid breaks in cultured 

peripheral blood lymphocytes. Journal of the National Cancer Institute. 1999;91:1125–1130. 

60. Collaborative Group on Hormonal Factors in Breast Cancer. Familial breast cancer: collaborative 

reanalysis of individual data from 52 epidemiological studies including 58,209 women with breast 

cancer and 101,986 women without the disease. Lancet. 2001;358:1389–1399.  


