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Introduction 
Cancer, known medically as a malignant neoplasm, is a 
broad group of diseases involving unregulated cell 
growth. In cancer, cells divide and grow uncontrollably, 
forming malignant tumours, and invading nearby parts of 
the body. The cancer may also spread to more distant 
parts of the body through the lymphatic 
system or bloodstream. Not all tumours are cancerous; 
benign tumours do not invade neighbouring tissues and 
do not spread throughout the body. There are over 200 
different known cancers that affect humans.  
 

[Picture Credit: Cancer] 

 
The causes of cancer are diverse, complex, and only 
partially understood. Many things are known to increase 
the risk for cancer in humans including tobacco use, alcohol intake, dietary factors, certain viral and 
bacterial infections, exposure to radiation, lack of physical activity, obesity, and environmental 
pollutants. These factors can directly damage genes or combine with existing genetic faults within cells 
to cause cancerous mutations.  
 
Many cancers could be prevented by not smoking, avoiding alcohol, eating more vegetables, fresh 
fruits (in season) and whole grains, eating less red meat and refined carbohydrates, maintaining a 
healthy weight, exercising, minimising sunlight exposure and being vaccinated against some infectious 
diseases. 
 
 
 
Incidence of Cancer in South Africa  
According to the National Cancer Registry (2017) the following number of cancer cases was 
histologically diagnosed in South Africa during 2017: 
 
 
 
 

http://en.wikipedia.org/wiki/Cell_(biology)
http://en.wikipedia.org/wiki/Metastasis
http://en.wikipedia.org/wiki/Blood
http://en.wikipedia.org/wiki/Infection
http://en.wikipedia.org/wiki/Lack_of_physical_activity
http://en.wikipedia.org/wiki/Vaccination
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Group - Males 
2016 

Actual 
No of Cases 

Estimated 
Lifetime Risk 

All males 39 975 1:6 
Asian males 980 1:7 
Black males 13 166 1:9 
Coloured males 4 734 1:5 
White males 21 095 1:3 

 
 

Group - Females 
2016 

Actual 
No of Cases 

Estimated 
Lifetime Risk 

All females 41 670 1:8 
Asian females 1 300 1:7 
Black females 18 814 1:10 
Coloured females 4 575 1:7 
White females 16 981 1:4 

 

 
 
 
Cancer Causing Substances (Carcinogens) 
A carcinogen is a substance that is capable of causing cancer in humans or 
animals. If a substance is known to promote or aggravate cancer, but not 
necessarily cause cancer, it may also be called a carcinogen. Though there 
are many things that are believed to cause cancer, a substance is only 
considered carcinogenic if there is significant evidence of 
its carcinogenicity (ability to cause cancer). 

[Picture Credit: Carcinogen] 

 
A carcinogen may act on deoxyribonucleic acid (DNA), causing changes in 
the DNA of a cell. It may also cause an increased rate of cell division. This 
change in cell division may work to increase the probability of DNA changes. Some carcinogens may 
promote the development of cancer in other ways as well. 
 
Carcinogens do not necessarily lead to cancer after every exposure. Some carcinogens cause 
cancerous changes following high-level, prolonged exposure, while others may cause damage at lower 
levels and shorter exposure periods. Furthermore, an individual’s unique genetic makeup may 
influence the body’s response to a carcinogen. 
 
 
Classification of Cancer Causing Substances According to the International Agency for Research on 
Cancer (IARC) 
 
IARC classifies cancer causing substances into the following groups: 
 
Group 1: The agent is carcinogenic to humans.  
This category is used when there is sufficient evidence of carcinogenicity in humans. Exceptionally, an 
agent may be placed in this category when evidence of carcinogenicity in humans is less than sufficient 
but there is sufficient evidence of carcinogenicity in experimental animals and strong evidence in 
exposed humans that the agent acts through a relevant mechanism of carcinogenicity. 

http://www.wisegeek.com/what-is-carcinogenicity.htm
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Group 2.  
This category includes agents for which, at one extreme, the degree of evidence of carcinogenicity in 
humans is almost sufficient, as well as those for which, at the other extreme, there are no human data 
but for which there is evidence of carcinogenicity in experimental animals. Agents are assigned to 
either Group 2A (probably carcinogenic to humans) or Group 2B (possibly carcinogenic to humans) on 
the basis of epidemiological and experimental evidence of carcinogenicity and mechanistic and other 
relevant data. The terms probably carcinogenic and possibly carcinogenic have no quantitative 
significance and are used simply as descriptors of different levels of evidence of human 
carcinogenicity, with probably carcinogenic signifying a higher level of evidence than possibly 
carcinogenic.  
 
Group 2A: The agent is probably carcinogenic to humans.  
This category is used when there is limited evidence of carcinogenicity in humans and sufficient 
evidence of carcinogenicity in experimental animals. In some cases, an agent may be classified in this 
category when there is inadequate evidence of carcinogenicity in humans and sufficient evidence of 
carcinogenicity in experimental animals and strong evidence that the carcinogenesis is mediated by a 
mechanism that also operates in humans.  
 
Exceptionally, an agent may be classified in this category solely on the basis of limited evidence of 
carcinogenicity in humans. An agent may be assigned to this category if it clearly belongs, based on 
mechanistic considerations, to a class of agents for which one or more members have been classified 
in Group 1 or Group 2A.  
 
Group 2B: The agent is possibly carcinogenic to humans.  
This category is used for agents for which there is limited evidence of carcinogenicity in humans and 
less than sufficient evidence of carcinogenicity in experimental animals. It may also be used when there 
is inadequate evidence of carcinogenicity in humans but there is sufficient evidence of carcinogenicity 
in experimental animals. In some instances, an agent for which there is inadequate evidence of 
carcinogenicity in humans and less than sufficient evidence of carcinogenicity in experimental animals 
together with supporting evidence from mechanistic and other relevant data may be placed in this 
group. An agent may be classified in this category solely on the basis of strong evidence from 
mechanistic and other relevant data.  
 
Group 3: The agent is not classifiable as to its carcinogenicity to humans.  
This category is used most commonly for agents for which the evidence of carcinogenicity is 
inadequate in humans and inadequate or limited in experimental animals.  
 
Exceptionally, agents for which the evidence of carcinogenicity is inadequate in humans but sufficient 
in experimental animals may be placed in this category when there is strong evidence that the 
mechanism of carcinogenicity in experimental animals does not operate in humans.  
 
Agents that do not fall into any other group are also placed in this category.  
 
An evaluation in Group 3 is not a determination of non‐carcinogenicity or overall safety. It often means 
that further research is needed, especially when exposures are widespread or the cancer data are 
consistent with differing interpretations. 
(International Agency for Research on Cancer). 
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Known Causes of Cancer – In no Particular Order of Importance 

 
Known Causes of Cancer - Bacterial infections 
 
Helicobacter Pylori 
Bacterial infections have not been thought of as cancer causing agents in the past, but recent studies 
have shown that people who have helicobacter pylori (H pylori) infection of their stomach develop 

inflammation of the stomach lining which increases the risk of 
stomach cancer. Helicobacter pylori infection can be treated with a 
combination of antibiotics.  
 
[Picture Credit: Helicobacter pylori] 

 
Research is also looking at whether substances produced by particular 
types of bacteria in the digestive system can increase the risk of bowel 
cancer or stomach lymphomas. Some researchers think that 
particular bacteria may produce cancer causing substances in some 
people but research into this issue is at an early stage. 
 
If bacteria do play a part in causing cancer this could be important in 

cancer prevention. Bacterial infections can often be cured with antibiotics, so getting rid of the 
infection could be a way to reduce the risk of these types of cancer. 
 
Parikh, N.S. & Ahlwat, R. 2020.  
“Helicobacter pylori (H. pylori) is a gram-negative spiral-shaped bacterium that affects up to 50% of 
the population worldwide, with a higher prevalence in developing countries. H. pylori is the most 
important cause for chronic or atrophic gastritis, peptic ulcer, gastric lymphoma, and gastric 
carcinoma; however, these complications are less often seen in children and adolescents compared 
to adults. H. pylori infection is usually acquired in early childhood and persists in the absence of 
treatment. A phase 3 clinical trial in children in China documented the efficacy and safety of an oral 
recombinant H. pylori vaccine, a future option to reduce the incidence of H. pylori infection.” 
 
 
 
Known Causes of Cancer - Viral Infections 
Viruses may be responsible in causing various cancers. This does not mean that these cancers can be 
caught like an infection. What happens is that the virus can cause genetic changes in cells that make 
them more likely to become cancerous. 
 
Ruffieux Y., Dkokotera, T., Muchengeti, M., Bartels, L., Olago, V., Bohlius, J., Egger, M. & Rohner, E. 
2021. Cancer risk in adolescents and young adults living with HIV in South Africa: a nationwide cohort 
study.  
Background; Literature on cancer in adolescents and young adults (AYA; aged 15–24 years) living with 
HIV is scarce. We studied cancer incidence in AYA living with HIV in South Africa between 2004 and 
2014. 
Methods: In this nationwide cohort study, we included individuals between 15 and 24 years old who 
had at least two HIV-related laboratory measurements on separate days between Jan 1, 2004, and 
Dec 31, 2014, recorded in the National Health Laboratory Service database. We used privacy-

http://www.cancerresearchuk.org/cancer-help/about-cancer/what-is-cancer/cells/how-cancer-starts#genes
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preserving probabilistic record linkage methods to identify HIV-related laboratory records that most 
likely belonged to the same individual and to then link these individuals to cancer diagnoses from the 
National Cancer Registry. We computed incidence rates for the most common cancers in AYA living 
with HIV, and we assessed associations between these cancers and sex, age, calendar year, and CD4 
cell count using Cox proportional hazards models and adjusted hazard ratios (aHRs). 
Findings: We included 782 454 AYA living with HIV (698 066 [89·2%] women) with 1 428 114 person-
years of follow-up. Of those, 867 developed incident cancer (incidence rate 60·7 per 100 000 person-
years), including 429 who developed Kaposi sarcoma (30·0 per 100 000 person-years), 107 non-
Hodgkin lymphoma (7·5 per 100 000 person-years), 48 Hodgkin lymphoma (3·4 per 100 000 person-
years), 45 cervical cancer (3·4 per 100 000 woman-years), and 32 leukaemia (2·2 per 100 000 person-
years). Kaposi sarcoma was more common in the 20–24 year age group than the 15–19 year age group 
(aHR 1·39, 95% CI 1·03–1·86). Male sex was associated with higher rates of Kaposi sarcoma (2·06, 
1·61–2·63), non-Hodgkin lymphoma (3·17, 2·06–4·89), Hodgkin lymphoma (4·83, 2·61–8·93), and 
leukaemia (unadjusted HR 5·90, 95% CI 2·87–12·12). Cancer rates decreased over the study period, 
driven by declining Kaposi sarcoma rates. Lower baseline CD4 cell counts were associated with higher 
rates of Kaposi sarcoma, cervical cancer, non-Hodgkin lymphoma, and Hodgkin lymphoma, but not 
leukaemia. 
Interpretation: Infection-related cancers were the most common cancer types in AYA living with HIV 
in South Africa, and their incidence rates increased with lower CD4 cell counts. Therefore, innovative 
strategies to maintaining high CD4 cell counts are needed to reduce the cancer burden in this 
vulnerable population. 
Funding: US National Institutes of Health and Swiss National Science Foundation. 
 
Abounouh, K., Aitraise, I., Benabou, A., Boussakri, I., Doumir, M.A., El Boussairi, C., El Idrissi, S., El 
Mahdaoui, C., Qouar, D.E., Ennahal, A., Fathi, S., Hafidi, M., Lachker, L., Ratib, C., Tanouti, I.A., 
Maaroufi, A., Benjelloun, S., Guessous, F., Pineau, P. & Ezzikouri, S. 2019.   
“Eight human viruses have been classified by the International Agency for Research on Cancer as 
carcinogenic or probably carcinogenic for humans. Infection with high risk human papillomaviruses, 
hepatitis B and C viruses, Epstein-Barr virus (EBV), human T-Cell Lymphotropic Virus Type 1 (HTLV-1), 
Human herpesvirus 8 (HHV-8), Merkel cell polyomavirus and human immunodeficiency virus-1 (HIV1) 
alone or in combination with other agents are the main etiologic factors of many cancers. This review 
highlights some aspects of virus-associated human cancers, potentially responsible for >14,000 
malignancies per year in Morocco. Given that not all individuals infected with these viruses develop 
cancer, somatic alterations, genetic predisposition, and lifestyle or environmental factors obviously 
play potentializing roles modulating viral activity. These viral, host genetic signatures and lifestyle 
interactions may represent a reservoir of biomarkers for early detection, prevention of cancer and 
rationale-based therapy.” 
 
 
The following are viruses that are linked to different cancers: 
 
The Human Papilloma Virus (HPV) linked to Cervical Cancer, Cancers of the Penis, Anus, Vagina, Vulva 
including Head-and-neck cancers and non-melanoma skin cancers in some people 
Hepatitis B and C viruses linked to Primary Liver Cancer  
Epstein-Barr Virus linked to Stomach Cancer, Hodgkin’s Lymphoma, Burkitt Lymphoma, 
Nasopharyngeal Cancer, and possibly Breast Cancer 

http://www.cancerresearchuk.org/cancer-help/about-cancer/causes-symptoms/causes/ssNODELINK/LiverCancer
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Human T cell leukaemia virus linked to Adult 
Leukaemia 
Human Herpes Virus-8 (HHV-8) linked to Kaposi 
Sarcoma 
 
Many people can be infected with a cancer 
causing virus, and never get cancer. The virus 
only causes cancer in certain situations. Many 
women get a high risk HPV infection but never 
develop cervical cancer.  
 
Another example is Epstein-Barr virus (EBV).  
 

[Picture Credit: Viruses] 

 
 
Known Causes of Cancer - Age 
Most types of cancer become more common as one gets older. The reason for this is that those 
changes that make a cell become cancerous usually takes a long time to develop. There must usually 
be changes to the genes within a cell before it turns into a cancer cell.  
 

[Picture Credit: Age] 

 
These changes can happen by accident when the cell is 
dividing or it can happen because the cell has been damaged 
by carcinogens and the damage is then passed on to future 
cells when a particular cell divides. The longer one lives, the 
more time there is for genetic mistakes to happen in the 
cells.  
 
The aging process is complex, and each person ages at a 
different rate. This means your actual age may not reflect 
your physiologic age, which can be estimated based on how well your body is functioning both 
physically and mentally. 
 

http://www.cancerresearchuk.org/cancer-help/type/cervical-cancer/about/cervical-cancer-risks-and-causes#hpv
http://www.cancerresearchuk.org/cancer-help/about-cancer/what-is-cancer/cells/what-cancer-is#genescancer
http://www.cancerresearchuk.org/cancer-help/about-cancer/what-is-cancer/cells/how-cancer-starts#genes
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Known Causes of Cancer - Genetic Makeup 
There need to be a number of genetic mutations within a cell 
before it becomes cancerous. Sometimes a person is born with one 
of these mutations. This does not mean they will definitely get 
cancer but with one mutation from the start, it makes it more likely 
statistically that they will develop cancer during their lifetime. This 
is referred to as genetic predisposition. 
 

[Picture Credit: Genetic Makeup] 

 
The BRCA1 and BRCA2 breast cancer genes are examples of 
genetic predisposition. Women and men who carry one or both of 
these faulty genes have a higher chance of developing breast 
cancer.  
 
 
Martínez-Jiménez, F., Muiños, F., Sentís, I., Deu-Pons, J., Reyes-
Salazar, I., Arnedo-Pac, C., Mularoni, L., Pich, O., Bonet, J., Kranas, H., Gonzalez-Perez, A. & Lopez-
Bigas, N. 2020.  
“A fundamental goal in cancer research is to understand the mechanisms of cell transformation. This 
is key to developing more efficient cancer detection methods and therapeutic approaches. One 
milestone towards this objective is the identification of all the genes with mutations capable of driving 
tumours. Since the 1970s, the list of cancer genes has been growing steadily. Because cancer driver 
genes are under positive selection in tumorigenesis, their observed patterns of somatic mutations 
across tumours in a cohort deviate from those expected from neutral mutagenesis. These deviations, 
which constitute signals of positive selection, may be detected by carefully designed bioinformatics 
methods, which have become the state of the art in the identification of driver genes. A systematic 
approach combining several of these signals could lead to a compendium of mutational cancer genes. 
In this Review, we present the Integrative OncoGenomics (IntOGen) pipeline, an implementation of 
such an approach to obtain the compendium of mutational cancer drivers. Its application to somatic 
mutations of more than 28,000 tumours of 66 cancer types reveals 568 cancer genes and points 
towards their mechanisms of tumorigenesis. The application of this approach to the ever-growing 
datasets of somatic tumour mutations will support the continuous refinement of our knowledge of 
the genetic basis of cancer.” 
 
 
 
Known Causes of Cancer - The Immune System 
People who have problems with their immune systems are more likely to get some types of cancer.  
 
 
This group includes people who:  
 
 
 
 
 
 
 

http://www.cancerresearchuk.org/cancer-help/about-cancer/what-is-cancer/cells/how-cancer-starts#genes
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[Picture Credit: Immunity] 

 

• Have had organ 
transplants and take drugs 
to suppress their immune 
systems to stop organ 
rejection 

• Have HIV or AIDS 

• Are born with rare medical 
syndromes which affect 
their immunity 

• The types of cancers that 
affect these groups of 
people fall into two, 
overlapping groups 

• Cancers that are caused by 
viruses, such as cervical 
cancer and other cancers 
of the genital or anal area, 
some lymphomas, liver 
cancer and stomach cancer 

• Are diagnosed with Lymphoma 
 
 
 
Known Causes of Cancer – Bodyweight, Obesity and Lifestyle Factors 
Excess body weight contributes to as many as 1 out of 5 of all cancer-related deaths. 
 
According to a study by the National Department of Health in South Africa, more than half of South 
Africa's women are overweight or obese, with the figure for African (Black) women nearly 60%. Fat 
intake among Africans has jumped almost 65% since 1940, when records first started being kept. 
Obesity-related diseases like hypertension and diabetes are spiralling. More South African adults now 
die from obesity than from poverty.  
 
Bjørge, T., Häggström, C., Ghaderi, S., Nagel, G., Manjer, J., Tretli, S., Ulmer, H., Harlid, S., Rosendahl, 
A.H., Lang, A., Stattin, P., Stocks, T. & Engeland, A. 2020.  
Background: Obesity is an established risk factor for several cancers. Adult weight gain has been 
associated with increased cancer risk, but studies on timing and duration of adult weight gain are 
relatively scarce. We examined the impact of BMI (body mass index) and weight changes over time, 
as well as the timing and duration of excess weight, on obesity- and non-obesity-related cancers. 
Methods: We pooled health data from six European cohorts and included 221 274 individuals with 
two or more height and weight measurements during 1972-2014. Several BMI and weight measures 
were constructed. Cancer cases were identified through linkage with national cancer registries. Hazard 
ratios (HRs) of cancer with 95% confidence intervals (CIs) were derived from time-dependent Cox-
regression models. 
Results: During follow-up, 27 881 cancer cases were diagnosed; 9761 were obesity-related. The HR of 
all obesity-related cancers increased with increasing BMI at first and last measurement, maximum BMI 
and longer duration of overweight (men only) and obesity. Participants who were overweight before 
age 40 years had an HR of obesity-related cancers of 1.16 (95% CI 1.02, 1.32) and 1.15 (95% CI 1.04, 
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1.27) in men and women, respectively, compared with those who were not overweight. The risk 
increase was particularly high for endometrial (70%), male renal-cell (58%) and male colon cancer 
(29%). No positive associations were seen for cancers not regarded as obesity-related. 
Conclusions: Adult weight gain was associated with increased risk of several major cancers. The 
degree, timing and duration of overweight and obesity also seemed to be important. Preventing 
weight gain may reduce the cancer risk. 
 
 
[Picture Credit: Obesity in South Africa] 

 
Being overweight or obese is clearly linked 
with an increased risk of many cancers, 
including cancers of the: 

• Breast (in women past menopause) 

• Colon and rectum 

• Endometrium (lining of the uterus) 

• Oesophagus 

• Kidney 

• Pancreas 
 
 

Being overweight or obese also likely raises the risk of other cancers, such as: 

• Gallbladder 

• Liver 

• Non-Hodgkin lymphoma 

• Multiple myeloma 

• Cervix 

• Ovary 

• Aggressive forms of prostate cancer 
 
Body mass index, or BMI, is a way to help one figure out if he/she is at a healthy weight for height. 
BMI is a number based on one’s weight and height. In general, the higher the number, the more body 
fat a person has. BMI is often used as a screening tool to decide if one’s weight might be putting one 
at risk for health problems such as heart disease, diabetes, and cancer. 
 
BMI is used to broadly define different weight groups in adults 20 years old or older. The same groups 
apply to both men and women. 

• Underweight: BMI is less than 18.5 

• Normal weight: BMI is 18.5 to 24.9 

• Overweight: BMI is 25 to 29.9 

• Obese: BMI is 30 or more 
 
 
 
Physical Inactivity 
Participating in moderate to vigorous physical activity, such as walking, swimming, biking, or running 
not only lowers one’s risk for cancer but of other chronic diseases (Non-Communicable Diseases) such 
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as heart disease and diabetes as well. It is important to remember that there is no proven way to 
completely prevent cancer, but there may be steps one can take to lower one’s risk.  
 
Research shows that physical activity may lower the risk of the following cancers: 

• Colon cancer  
• Breast cancer        [Picture Credit: Physical Activity] 

• Cancer of the uterus  

• Lung cancer  
 
By helping to maintain weight, physical activity 
for 60 minutes on five or more days of the 
week may have an indirect effect on reducing 
the risk of developing obesity-related cancers. 
Apart from effects on obesity, physical activity 
appears to have other effects on re3ducing the 
risk of cancers of the colon and breast, even 
when activity is not initiated until later in life. 
 
Tips on how to reduce sedentary behaviour: 
 

• Use stairs rather than an escalator or elevator 

• If practicable rather walk or bike to a destination 

• Exercise with co-workers, family or friends at lunch-time 

• Take an exercise break at work to stretch or take a brisk walk 

• Walk to visit co-workers instead of sending an e-mail 

• Go dancing with your spouse or friends 

• Plan active vacations rather than only driving trips 

• Wear a pedometer every day and increase distance of daily steps 

• Join a sports team or club 

• Use a stationary bicycle or treadmill while watching TV 

• Plan for an exercise routine to gradually increase the days per week and minutes per session 

• If there a children in the family, spend some time playing with them 

• Limit sedentary habits like watching TV for hours on end 
 
Patel, A.V., Friedenreich, C.M., Moore, S.C., Hayes, S.C., Silver, J.K., Campbell, K.L., Winters-Stone, 
K., Gerber, L.H., George, S.M., Fulton, J.E., Denlinger, C., Morris, G.S., Hue, T., Schmitz, K.H. & 
Matthews, C.E. 2019.  
Introduction: The American College of Sports Medicine convened an International Multidisciplinary 
Roundtable on Exercise and Cancer in March 2018 to evaluate and translate the evidence linking 
physical activity and cancer prevention, treatment, and control. This article discusses findings from 
the Roundtable in relation to the biologic and epidemiologic evidence for the role of physical activity 
in cancer prevention and survival. 
Results: The evidence supports that there are a number of biologically plausible mechanisms, 
whereby physical activity can influence cancer risk, and that physical activity is beneficial for the 
prevention of several types of cancer including breast, colon, endometrial, kidney, bladder, 
esophageal, and stomach. Minimizing time spent in sedentary behavior may also lower risk of 
endometrial, colon and lung cancers. Conversely, physical activity is associated with higher risk of 
melanoma, a serious form of skin cancer. Further, physical activity before and after a cancer diagnosis 
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is also likely to be relevant for improved survival for those diagnosed with breast and colon cancer; 
with data suggesting that postdiagnosis physical activity provides greater mortality benefits than 
prediagnosis physical activity. 
Conclusions: Collectively, there is consistent, compelling evidence that physical activity plays a role in 
preventing many types of cancer and for improving longevity among cancer survivors, although the 
evidence related to higher risk of melanoma demonstrates the importance of sun safe practices while 
being physically active. Together, these findings underscore the importance of physical activity in 
cancer prevention and control. Fitness and public health professionals and health care providers 
worldwide are encouraged to spread the message to the general population and cancer survivors to 
be physically active as their age, abilities, and cancer status will allow. 
 
 
 
Use of Tobacco Products 
Lung cancer is a leading cause of cancer death for both men and women. 
 

[Picture Credit: Tobacco Use] 

 
Lung cancer is the most preventable form of cancer death in our 
society. 
 
Besides lung cancer, tobacco use also increases the risk for 
cancers of the mouth, lips, nasal cavity (nose) and sinuses, larynx 
(voice box), pharynx (throat), oesophagus (swallowing tube), 
stomach, pancreas, kidney, bladder, uterus, cervix, colon/rectum, ovary (mucinous), and acute 
myeloid leukaemia. 
 
Tobacco use accounts for at least 30% of all cancer deaths and 87% of lung cancer deaths.  
 
Cigars contain many of the same carcinogens (cancer-causing substances) found in cigarettes. 
Between 1997 and 2007, sales of little cigars had increased by 240%, while large cigar sales decreased 
by 6%. Cigar smoking causes cancers of the lung, mouth, throat, larynx (voice box), oesophagus 
(swallowing tube), and probably the pancreas. 
 
Little cigars are about the same size and shape as cigarettes, come in packs of 20, but unlike cigarettes, 
they can be candy or fruit flavoured. All tobacco products are harmful and can cause cancer. 
 
Smokeless tobacco products are a major source of cancer-causing nitrosamines and a known cause of 
human cancer. It increases the risk of developing cancer of the mouth and throat, oesophagus 
(swallowing tube), and pancreas. 
 
Smokeless tobacco products are less lethal but are not a safe alternative to smoking. Using smokeless 
tobacco can lead to nicotine addiction. Use of tobacco in any form harms health. 
 
Jiang, H., Livingston, M., Room, R., Gan, Y., English, D. & Chenhall, R. 2019.  
Background: Although long-term alcohol and tobacco use have widely been recognised as important 
risk factors for cancer, the impacts of alcohol and tobacco health policies on cancer mortality have not 
been examined in previous studies. This study aims to estimate the association of key alcohol and 
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tobacco policy or events in Australia with changes in overall and five specific types of cancer mortality 
between the 1950s and 2013. 
Methods: Annual population-based time-series data between 1911 and 2013 on per capita alcohol 
and tobacco consumption and head and neck (lip, oral cavity, pharynx, larynx and oesophagus), lung, 
breast, colorectum and anus, liver and total cancer mortality data from the 1950s to 2013 were 
collected from the Australian Bureau of Statistics and Cancer Council Victoria, the WHO Cancer 
Mortality Database and the Australian Institute of Health and Welfare. The policies with significant 
relations to changes in alcohol and tobacco consumption were identified in an initial model. 
Intervention dummies with estimated lags were then developed based on these key alcohol and 
tobacco policies and events and inserted into time-series models to estimate the relation of the 
particular policy changes with cancer mortality. 
Results: Liquor licence liberalisation in the 1960s was significantly associated with increases in the 
level of population drinking and thereafter of male cancer mortality. The introduction of random 
breath testing programs in Australia after 1976 was associated with a reduction in population drinking 
and thereafter in cancer mortality for both men and women. Meanwhile, the release of UK and US 
public health reports on tobacco in 1962 and 1964 and the ban on cigarette ads on TV and radio in 
1976 were found to have been associated with a reduction in Australian tobacco consumption and 
thereafter a reduction in mortality from all cancer types except liver cancer. Policy changes on alcohol 
and tobacco during the 1960s-1980s were associated with greater changes for men than for women, 
particularly for head and neck, lung and colorectum cancer sites. 
Conclusion: This study provides evidence that some changes to public health policies in Australia in 
the twentieth century were related to the changes in the population consumption of alcohol and 
tobacco, and in subsequent mortality from various cancers over the following 20 years. 
Alcohol Consumption 
The International Agency for Research on Cancer (IARC) 
produces reports that are widely seen as the gold standard for 
working out what causes cancer and what does not. According 
to IARC there is “sufficient evidence” that “alcoholic beverages 
are carcinogenic to humans”. IARC classified alcohol as a Group 
1 carcinogen in 1988. 
 

[Picture Credit: Alcoholic Beverages] 
 
Based on extensive reviews of research studies, there is a strong scientific consensus of an association 
between alcohol drinking and several types of cancer. In its Report on Carcinogens, the National 
Toxicology Program of the US Department of Health and Human Services lists consumption of 
alcoholic beverages as a known human carcinogen. The research evidence indicates that the more 
alcohol a person drinks - particularly the more alcohol a person drinks regularly over time - the higher 
his or her risk of developing an alcohol-associated cancer.  
 
Alcohol causes at least seven types of cancer, including cancers of the mouth, oesophagus (food pipe), 
pharynx (upper throat), larynx (voice box), breast, bowel and liver. There is also increasing evidence 
linking alcohol to pancreatic cancer. 
 
Jiang, H., Livingston, M., Room, R., Gan, Y., English, D. & Chenhall, R. 2019.  
Background: Although long-term alcohol and tobacco use have widely been recognised as important 
risk factors for cancer, the impacts of alcohol and tobacco health policies on cancer mortality have not 
been examined in previous studies. This study aims to estimate the association of key alcohol and 

http://www.iarc.fr/en/about/index.php
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000651211&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000463134&version=Patient&language=English
http://ntp.niehs.nih.gov/ntp/roc/twelfth/profiles/AlcoholicBeverageConsumption.pdf
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046486&version=Patient&language=English
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tobacco policy or events in Australia with changes in overall and five specific types of cancer mortality 
between the 1950s and 2013. 
Methods: Annual population-based time-series data between 1911 and 2013 on per capita alcohol 
and tobacco consumption and head and neck (lip, oral cavity, pharynx, larynx and oesophagus), lung, 
breast, colorectum and anus, liver and total cancer mortality data from the 1950s to 2013 were 
collected from the Australian Bureau of Statistics and Cancer Council Victoria, the WHO Cancer 
Mortality Database and the Australian Institute of Health and Welfare. The policies with significant 
relations to changes in alcohol and tobacco consumption were identified in an initial model. 
Intervention dummies with estimated lags were then developed based on these key alcohol and 
tobacco policies and events and inserted into time-series models to estimate the relation of the 
particular policy changes with cancer mortality. 
Results: Liquor licence liberalisation in the 1960s was significantly associated with increases in the 
level of population drinking and thereafter of male cancer mortality. The introduction of random 
breath testing programs in Australia after 1976 was associated with a reduction in population drinking 
and thereafter in cancer mortality for both men and women. Meanwhile, the release of UK and US 
public health reports on tobacco in 1962 and 1964 and the ban on cigarette ads on TV and radio in 
1976 were found to have been associated with a reduction in Australian tobacco consumption and 
thereafter a reduction in mortality from all cancer types except liver cancer. Policy changes on alcohol 
and tobacco during the 1960s-1980s were associated with greater changes for men than for women, 
particularly for head and neck, lung and colorectum cancer sites. 
Conclusion: This study provides evidence that some changes to public health policies in Australia in 
the twentieth century were related to the changes in the population consumption of alcohol and 
tobacco, and in subsequent mortality from various cancers over the following 20 years. 
 
 
 
Dietary Factors 
One can reduce one’s risk for cancer significantly by making healthier food choices. In fact, some foods 
can actually help protect against certain cancers. Eating a plant-based, healthy diet (fruits, vegetables, 
whole grains and beans) and being physically active is the best insurance to reduce the risk of cancer 
as well as heart disease and diabetes.  
 
Steck, S.E. & Murphy, E.A. 2020.  
“Over the past decade, the search for dietary factors on which to base cancer prevention guidelines 
has led to the rapid expansion of the field of dietary patterns and cancer. Multiple systematic reviews 
and meta-analyses have reported epidemiological associations between specific cancer types and 
both data-driven dietary patterns determined by empirical analyses and investigator-defined dietary 
indexes based on a predetermined set of dietary components. New developments, such as the use of 
metabolomics to identify objective biomarkers of dietary patterns and novel statistical techniques, 
could provide further insights into the links between diet and cancer risk. Although animal models of 
dietary patterns are limited, progress in this area could identify the potential mechanisms underlying 
the disease-specific associations observed in epidemiological studies. In this Review, we summarize 
the current state of the field, provide a critical appraisal of new developments and identify priority 
areas for future research. An underlying theme that emerges is that the effectiveness of different 
dietary pattern recommendations in reducing risk could depend on the type of cancer or on other risk 
factors such as family history, sex, age and other lifestyle factors or comorbidities as well as on 
metabolomic signatures or gut microbiota profiles.” 
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[Picture Credit: Diet] 

 
 
There is accumulating evidence to 
support the daily increased consumption 
of fresh fruit (in season) and vegetables as 
a means of protection against a range of 
cancers especially cancer of the mouth, 
pharynx, oesophagus, stomach, lung, 
pancreas and prostate. Aim for at least 
two fist-size servings of fruit and three 
servings of vegetables every day. 
 
 
[Picture Credit: Crudité] 

 
Some tips and ideas are: 
 

• Include vegetables and fruit as part of snacks 

• Use lots of vegetables in making soups and  stews 

• Eat a meat-free (vegetarian) meal at least once  a week 

• Enjoy crudités (a raw vegetable platter) at  parties 

• Make fruit kebabs for the entire family 

• Add fruit to cereal in the morning (e.g.  bananas, apples, 
grapes, papaya or berries) 

 
 
 
Consumption of Red and Processed Meats 
In October 2015, 22 scientists (the Working Group) from ten countries met at the International Agency 
for Research on Cancer (IARC) in Lyon, France. They evaluated the carcinogenicity (cancer causing 
ability) of red meat and processed meat. 
 
Red meat refers to unprocessed mammalian muscle meat – for example, beef, veal, pork, lamb, 
mutton, horse, or goat meat – including minced or frozen meat – which is generally consumed cooked. 
 
Processed meat refers to meat that has been transformed through salting, curing, fermentation, 
smoking, or other processes to enhance flavour or improve preservation. Most processed meats 
contain pork or beef, but may also contain other red meats, poultry, offal (e.g. liver), or meat by-
products such as blood. 
 
The Working Group assessed more than 800 epidemiological studies that investigated the association 
of cancer with consumption of red meat or processed meat in many countries, from several 
continents, with diverse ethnicities and diets. For the evaluation, the greatest weight was given to 
prospective cohort studies done in the general population. High quality population-based case-control 
studies provided additional evidence. 
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Processed Meat Classified as Carcinogenic to Humans (Group 1) 
Overall, the Working Group classified 
consumption of processed meat as 
‘carcinogenic to humans’ (Group 1) on the 
basis of sufficient evidence for colorectal 
cancer. Additionally, a positive association 
with the consumption of processed meat was 
found for stomach cancer. 
 
(Cancer Research UK). 
 
 

Red Meat Classified as Probably Carcinogenic 
to Human (Group 2A) 
The Working Group classified consumption of 
red meat as ‘probably carcinogenic to humans’ 
(Group 2A. In making this evaluation, the 
Working Group took into consideration all the 
relevant data, including the substantial 
epidemiological data showing a positive 
association between consumption of red meat 
and colorectal cancer and the strong 

mechanistic evidence. Consumption of red meat was also positively associated with pancreatic and 
with prostate cancer. 
(IARC). 
 
 
How Processed and Red Meat Cause Cancer 
Researchers are still trying to pin down exactly how red and processed meat cause cells to become 
cancerous, but the main culprits seem to be certain chemicals found in the meat itself. 
 
In red meat, the problems seem to start when a chemical called haem - part of the red pigment in the 
blood, haemoglobin - is broken down in our gut to from a family of chemicals called N-nitroso 
compounds. These have been found to damage the cells that line the bowel, so other cells in the bowel 
lining have to replicate more in order to heal. And it is this ‘extra’ replication that can increase the 
chance of errors developing in the cells’ DNA – the first step on the road to cancer. 
 
On top of this, processed red meats contain chemicals that generate N-nitroso compounds in the gut, 
such as nitrite preservatives. 
 
Cooking meat at high temperatures, such as grilling or barbequing, can also create chemicals in the 
meat that may increase the risk of cancer. These chemicals are generally produced in higher levels in 
red and processed meat compared to other meats. 
 
So despite what you may hear, it is not about the quality of the meat, or whether it is from the local 
butcher or your supermarket. The evidence so far suggests that it is probably the processing of the 
meat, or chemicals naturally present within it, that increases cancer risk. 
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Known Causes of Cancer – Environmental Factors 
By environmental causes it is meant what is around one each day that may help to cause cancer. This 
could include: 
 

• Air pollution  

• Man-made chemicals 

• Tobacco smoke 

• The sun 

• Natural and manmade radiation 

• Work place hazards 

• Asbestos 
 

[Picture Credit: Pollution] 

 
Some of these are avoidable and some are not. Most are only contributing factors to causing cancers 
– part of the jigsaw puzzle that scientists are still trying to put together. 
 
Air pollution is already known to increase risks for a wide range of diseases, such as respiratory and 
heart diseases. Studies indicate that in recent years exposure levels have increased significantly in 
some parts of the world, particularly in rapidly industrializing countries with large populations. The 
most recent data indicate that in 2010, 223 000 deaths from lung cancer worldwide resulted from air 
pollution. 
 
The specialised cancer agency of the World Health Organization, the International Agency for Research 
on Cancer (IARC), announced on 17 October 2013 that it has classified outdoor air pollution as 
carcinogenic to humans (Group 1). 
 
After thoroughly reviewing the latest available scientific literature, the world’s leading experts 
convened by the IARC Monographs Programme concluded that there is sufficient evidence that 
exposure to outdoor air pollution causes lung cancer (Group 1). They also noted a positive association 
with an increased risk of bladder cancer.  
 
Particulate matter, a major component of outdoor air pollution, was evaluated separately and was 
also classified as carcinogenic to humans (Group 1). 
  
The IARC evaluation showed an increasing risk of lung cancer with increasing levels of exposure to 
particulate matter and air pollution. Although the composition of air pollution and levels of exposure 
can vary dramatically between locations, the conclusions of the Working Group apply to all regions of 
the world. 
 
 
 
Known Causes of Cancer – Minerals 
 
Asbestos 
Asbestos is the name given to a group of naturally occurring minerals used in certain products, such 
as building materials and vehicle brakes, to resist heat and corrosion.  
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Asbestos includes chrysotile, amosite, crocidolite, tremolite asbestos, anthophyllite asbestos, 
actinolite asbestos, and any of these materials that have been chemically treated and/or altered.  
 
What are the dangers of asbestos exposure to workers? The inhalation of asbestos fibres by workers 
can cause serious diseases of the lungs and other organs that may not appear until years after the 
exposure has occurred. For instance, asbestosis can cause a build-up of scar-like tissue in the lungs 
and result in loss of lung function that often progresses to disability and death.  
 
Asbestos fibres associated with these health risks are too small to be seen with the naked eye, and 
smokers are at higher risk of developing some asbestos-related diseases like asbestosis and 
mesothelioma. 
 
Asbestos is classified by the International Agency for Research on Cancer (IARC) as a known 
carcinogen, Group1. 
 
The fibres of the following types of asbestos are implicated in mesothelioma: 
 
Chrysotile      Amosite 

 
 
 
 
 
 
 

 
Crocidolite      Tremolite 

 
 
 
 
 
 
 

 
Anthophyllite      Actinolite 
 

 
 
 
 
 
 
 

[Picture Credit: Asbestos] 

(OSHA; International Agency for Research on Cancer). 
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Klebe, S., Leigh, J. Henderson, D.W. & Nurminem, M. 2019.  
“This review updates the scientific literature concerning asbestos and lung cancer, emphasizing 
cumulative exposure and synergism between asbestos exposure and tobacco smoke, and proposes an 
evidence-based and equitable approach to compensation for asbestos-related lung cancer cases. This 
update is based on several earlier reviews written by the second and third authors on asbestos and 
lung cancer since 1995. We reevaluated the peer-reviewed epidemiologic studies. In addition, 
selected in vivo and in vitro animal studies and molecular and cellular studies in humans were 
included. We conclude that the mechanism of lung cancer causation induced by the interdependent 
coaction of asbestos fibers and tobacco smoke at a biological level is a multistage stochastic process 
with both agents acting conjointly at all times. The new knowledge gained through this review 
provides the evidence for synergism between asbestos exposure and tobacco smoke in lung cancer 
causation at a biological level. The evaluated statistical data conform best to a multiplicative model 
for the interaction effects of asbestos and smoking on the lung cancer risk, with no requirement for 
asbestosis. Any asbestos exposure, even in a heavy smoker, contributes to causation. Based on this 
information, we propose criteria for the attribution of lung cancer to asbestos in smokers and non-

smokers.” 
 
 
 
Silica Dust (Crystalline) 
Crystalline silica is an important industrial material found abundantly in the earth’s crust. It is a mineral 
that occurs in several forms. Quartz, the most common form, is a component of sand, stone, rock, 
concrete, brick, block, and mortar. Many of these materials are used every day across a wide variety 
of industrial settings, including construction, mining, manufacturing, maritime, and agriculture.  
 

[Picture Credit: Silica] 

 
Occupational exposure to crystalline silica often occurs as part of 
common workplace operations involving cutting, sawing, 
drilling, and crushing of concrete, brick, block, rock, and stone 
products (such as in construction work). Operations using sand 
products (such as glass manufacturing, foundries, and sand 
blasting) can result in worker inhalation of small (respirable) 
crystalline silica particles from the air. These types of exposures 
can lead to the development of disabling and sometimes fatal 
lung diseases, including silicosis and lung cancer. Processes 
historically associated with high rates of silicosis include 
sandblasting, sand-casting foundry operations, mining, 
tunnelling, cement cutting and demolition, masonry work, and 
granite cutting. 
 
 
 
Known Causes of Cancer - Fungi 
 
Aflatoxin 
Aflatoxins are naturally occurring mycotoxins that are produced by Aspergillus flavus and Aspergillus 
parasiticus – species of fungi. Aflatoxins are toxic and among the most carcinogenic substances known. 
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After entering the body, aflotoxins may be matabolised by the liver to a reactive epoxide intermediate 
or hydroxylated to become the less harmful aflatoxin M1.  
 

Aflatoxis-producing members of Aspergillus are common and widespread in nature. They can colonise 
and contaminate grain (maize, groundnuts, 
cotton seed and pecans) before harvest or during 
storage. Host crops are particularly susceptible to 
infection by Aspergillus following prolonged 
exposure to a high-humidity environment, or 
damage from stressful conditions such as 
drought, a condition that lowers the barrier to 
entry. 
 

[Picture Credit: Aflatoxin] 

 
High-level aflatoxin exposure produces an acute 
hepatic necrosis, resulting later in cirrhosis, or carcinoma of the liver. Acute hepatic failure is made 
manifest by haemorrhage, oedema, alteration in digestion, changes to the absorption and/or 
metabolism of nutrients  and mental changes and/or coma. 
 
Forty-six groundnut samples were collected from subsistence farmers In three provinces of South 
Africa, namely KwaZulu-Natal (KZN), Mpumalanga (MP) and Limpopo (LP), in 2006 and 2007. Anatoxin 
levels of groundnut kernels were quantified using an ELISA technique. The occurrence of A. parasiticus 
colonies was predominant and it was isolated at twice the frequency of A. flavus.  
 
Anatoxins were present in groundnut produced in the northern parts of KZN, where aflatoxin levels of 
up to 131 parts per billion (ppb) were found. In Mpumalanga and Limpopo, the highest aflatoxin levels 
were 160 ppb and 2 ppb, respectively.  
 
In the Makhanisi and Mbazwane localities situated in KwaZulu-Natal, and in Boshoffontein in 
Mpumalanga, aflatoxin levels were higher than the maximum permitted level set by the Food and 
Drug Administration in the USA (20 ppb), the European Union (6 ppb) and the Department of Health 
in South Africa (10 ppb) for groundnut that is Intended for direct human consumption. This study 
indicates the need for mycotoxin awareness campaigns and control programs to be implemented in 
rural areas of South Africa. 
 
Dhakal, A. & Sbar, E. 2020.  
“Aflatoxins are metabolites produced by toxigenic strains of molds, mainly Aspergillus flavus and A. 
parasiticus, which grow in soil, hay, decaying vegetation, and grains. Aflatoxin toxicity occurs due to 
acute or chronic exposure to aflatoxin. The term "aflatoxin" is derived from the name of Aspergillus 
flavus. It was named around 1960 after its discovery as the source of a disease in turkey called "turkey 
X disease" in turkeys fed rations of peanuts and cottonseed. Aflatoxins form one of the major 
groupings of mycotoxins. Aflatoxin is produced by fungal action during production, harvest, storage, 
and processing of food and feed. The U.S. Food and Drug Administration (FDA) considers it to be an 
unavoidable contaminant of foods. Aflatoxin toxicity has been well established in both humans and 
animals. Aflatoxin exposure can cause nausea, vomiting, abdominal pain, convulsions acutely, and its 
chronic exposure can also lead to various complications like hepatotoxicity, immunotoxicity, and 
teratogenicity. Aflatoxin is one of the major causes of hepatocellular carcinoma in developing 
countries. There are different types of aflatoxin. Aflatoxin B1(AFB1) and aflatoxin B2(AFB2) are 

http://en.wikipedia.org/wiki/Necrosis
http://en.wikipedia.org/wiki/Cirrhosis
http://en.wikipedia.org/wiki/Liver_cancer
http://en.wikipedia.org/wiki/Hemorrhage
http://en.wikipedia.org/wiki/Edema
http://en.wikipedia.org/wiki/Coma
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produced by both A. flavus and A. parasiticus, and AFB1 is believed to be the most potent among all 
aflatoxins. Aflatoxin M1(AFM1) is found in the fermentation broth of A parasiticus, but it and aflatoxin 
M2 are also developed when an infected liver metabolizes AFB1 and AFB2. AFM1 can be transmitted 
by milk. AFB1 and AFM1 have been classified as group 1 and group 2B human carcinogens by the 
International Agency for Research on Cancer (IARC).” 
 
 
 
Other Mycotoxins 
Mycotoxins are poisonous chemical compounds produced by certain fungi. There are many such 
compounds, but only a few of them are regularly found in food and animal feedstuffs such as grains 
and seeds. Nevertheless, those that do occur in food have great significance in the health of humans 
and livestock. Since they are produced by fungi, mycotoxins are associated with diseased or mouldy 
crops, although the visible mould contamination can be superficial. 
 
The effects of some food-borne mycotoxins are acute, symptoms of severe illness appearing very 
quickly. Other mycotoxins occurring in food have longer term chronic or cumulative effects on health, 
including the induction of cancers and immune deficiency. 
 

Mycotoxin Commodity Fungal Source Effect of Ingestion 

Deoxynivalenol / 
nivalenol 

Wheat, maize, barley Fusarium graminearum 
Fusarium crookwellense 
Fusarium colmorum 

Human toxicoses: India, 
China, Japan and Korea. 
Toxic to animans, especially 
pigs 

Zearalenone Maise and w Fusarium graminearum 
Fusarium crookwellense 
Fusarium colmorum 

Identified by the International 
Agency for Research on 
Cancer as possible human 
carcinogen. 
Affects reproductive system in 
female pigs. 

Ochratoxin A Barley, wheat and many 
other commodities 

Aspergillus ochraceus 
Penicillium verrucosum 

Sustpected by IARC as human 
carcinogens. Carcinogenic in 
laboratory animals and pigs. 

Fumonisin B1 Maize Fusarium moniliforme Suspected by IARC as human 
carcinogen. 
Toxic to pigs and poultry. 
Cause of equine 
eucoencephalomalacia 
(ELEM), a fatal disease of 
horses. 

(Food and Agriculture Organization). 
 
 
 
Known Causes of Cancer – Pharmaceuticals (Medicines) 
 
Oestrogen-progestogen Contraceptives 
The ‘pill’ is a highly effective form of oral contraception for women. The hormones in oral 
contraceptives prevent ovulation, make it harder for sperm to enter the cervix or prevent implantation 
of a fertilised egg. 
 



Researched and Authored by Prof Michael C Herbst 
[D Litt et Phil (Health Studies); D N Ed; M Art et Scien; B A Cur; Dip Occupational Health; Dip Genetic Counselling; Dip 
Audiometry and Noise Measurement; Diagnostic Radiographer; Medical Ethicist] 
Approved by Ms Elize Joubert, Chief Executive Officer [BA Social Work (cum laude); MA Social Work] 
September 2021 Page 21 
 

[Picture Credit: The Pill] 

The combination pill is made of synthetic versions of 
the natural hormones oestrogen and progesterone. It 
works by: 

• Preventing an egg from being released each 
month (ovulation) 

• Thickening the mucous made by the cervix 
(entrance to the womb), making it harder for 
sperm to get through 

• Changing the lining of the uterus (womb) to 
prevent a fertilised egg from sticking to the wall 
of the uterus 

 
Disadvantages of taking the combined pill include: 

• One needs to remember to take it every day 

• Cost may be in issue 

• One needs to be able to visit a doctor regularly to renew the prescription of the pill 

• One may experience side effects such as nausea, breast tenderness, headaches and increased 
appetite 

• One may experience serious complications such as deep vein thrombosis (blood clots), heart 
attacks and strokes 

• This form of contraception is not suitable if one has risk factors such as smoking and being over 
35 years of age 

• Diarrhoea, vomiting can interfere with the pill’s effectiveness 

• It does not protect against sexually transmissible infections 

• It can cause cancer of the liver, cervix and breast. 
 
 
 
Azothioprine 
Azathioprine (INN, /ˌæzəˈθaɪɵpriːn/, abbreviated AZA) is an immunosuppressive drug used in organ 
transplantation and autoimmune diseases and belongs to the 
chemical class of purine analogues. Synthesised originally as a 
cancer drug and a prodrug for mercaptopurine in 1957, it has 
been widely used as an immunosuppressant for more than 50 
years. It acts as a prodrug for mercaptopurine, inhibiting 
an enzyme that is required for the synthesis of DNA. Thus it most 
strongly affects proliferating cells, such as the T cells and B 
cells of the immune system. 
 

[Picture Credit: Azathioprine] 

  

The main adverse effect of azathioprine is bone marrow 
suppression, which can be life-threatening, especially in people 
with a genetic deficiency of the enzyme thiopurine S-methyltransferase.[5] It is also listed by 
the International Agency for Research on Cancer as a Group 1 carcinogen(carcinogenic to humans). 
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Chronic immunosuppression with Azothioprine (Imuran), a purine antimetabolite increases the risk of 
malignancy in human. Reports of malignancy include post-transplant lymphoma and hepatosplenic T-
cell lymphoma (HSTCL) in patient with inflammatory bowel disease.  
 
 

Tamoxifen 
Studies have shown that postmenopausal 
women who take tamoxifen over a long period 
of time may have a very slightly increased risk 
of developing cancer of the lining of the womb 
(endometrial cancer). However, this small risk 
is generally outweighed by the benefits of 
taking tamoxifen. 
 
[Picture Credit: Tamoxifen] 

 
If detected early, treatment for endometrial 
cancer is usually very successful. An early 
warning sign is abnormal vaginal bleeding, 

although this is often caused by a non-cancerous condition such as polyps. If you have any abnormal 
vaginal bleeding, let your doctor know. Some women may have regular gynaecological check-ups. 
 
Tamoxifen is classified by the International Agency for Research on Cancer as a known carcinogen, 
Group1. 
(International Agency for Research on Cancer). 
 
 
 
Phenacetin 
Phenacetin is an analgesic, once widely used; its use has declined 
because of its adverse effects. Phenacetin was introduced in 
1887, and was used principally as an analgesic; it was one of the 
first synthetic fever reducers to go on the market. It is also known 
historically to be one of the first non-opioid analgesics without 
anti-inflammatory properties.  
 
There is sufficient evidence in humans for the carcinogenicity of 
phenacetin. Phenacetin causes cancer of the renal pelvis, and of 
the ureter. There is sufficient evidence in experimental animals 
for the carcinogenicity of phenacetin. Analgesic mixtures 
containing phenacetin are carcinogenic to humans (Group 1). 
Phenacetin is carcinogenic to humans (Group 1).  

[Picture Credit: Phenacetin] 
 

For the overall evaluation of phenacetin, the Working Group took into consideration that tumours of 
the renal pelvis and ureter are not known to result from the other components of the analgesic 
mixtures used in most countries; namely, aspirin, codeine phosphate, and caffeine. 
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Chlornaphazine 
Chlornaphazine was used clinically in several countries as a chemotherapeutic agent for the treatment 
of Hodgkin lymphoma, as well as for the control of polycythaemia vera. There is sufficient evidence in 
humans for the carcinogenicity of chlornaphazine.   
 
Chlornaphazine causes cancer of the urinary bladder. There is limited evidence in experimental 
animals for the carcinogenicity of chlornaphazine. Chlornaphazine is carcinogenic to humans  (Group 
1). 
(International Agency for Research on Cancer; National Toxicology Program). 
 
 
 
Chlorambucil (Leukeran) 
Chlorambucil is used mainly to treat chronic lymphocytic leukaemia (CLL) and low grade non-
Hodgkin’s lymphoma. It is also used to treat Hodgkin's lymphoma. It belongs to a group of drugs called 
alkylating agents. Its brand name is Leukeran. It works by sticking to one of the cancer cell's DNA 
strands. DNA is the genetic code that is in the heart of all animal and plant cells. It controls everything 
the cell does. The cell cannot then divide into 2 new cells. 
 

 
[Picture Credit: Leukeran] 

 
 
 

 
Chlorambucil is known to be a human carcinogen (cancer causing agent) based on sufficient evidence 
of carcinogenicity (ability to cause cancer) in humans. Numerous case reports have linked treatment 
with chlorambucil, either alone or in combination with other therapies, with development of cancer, 
primarily acute nonlymphocytic leukaemia in patients who were treated for other types of cancer or 
other (non-malignant) diseases. 
 
 
 
Cyclophosphamide (Cytoxan) 

Cyclophosphamide is a cytotoxic 
chemotherapy drug used to treat 
different cancers including 
lymphomas, leukaemias, myeloma, 
lung cancer and breast cancer. 
 
[Picture Credit: Cytoxan] 

 
Cyclophosphamide is known to be a human carcinogen (cancer causing agent) based on sufficient 
evidence of carcinogenicity (ability to cause cancer) from studies in humans. Several epidemiological 
studies consistently found excesses of urinary bladder cancer and leukaemia among people treated 
with cyclophosphamide for various medical conditions. A case-control study in Germany by IARC found 
that the risk for leukaemia increased with increasing dose of cyclophosphamide. 
(National Toxicology Program) 
 

http://www.cancerresearchuk.org/cancer-help/about-cancer/treatment/cancer-drugs/ssNODELINK/ChronicLymphocyticLeukaemia
http://www.cancerresearchuk.org/cancer-help/type/non-hodgkins-lymphoma/about/types/the-most-common-types-of-non-hodgkins-lymphoma#grade
http://www.cancerresearchuk.org/cancer-help/type/non-hodgkins-lymphoma/about/types/the-most-common-types-of-non-hodgkins-lymphoma#grade
http://www.cancerresearchuk.org/cancer-help/about-cancer/treatment/cancer-drugs/ssNODELINK/HodgkinsLymphoma


Researched and Authored by Prof Michael C Herbst 
[D Litt et Phil (Health Studies); D N Ed; M Art et Scien; B A Cur; Dip Occupational Health; Dip Genetic Counselling; Dip 
Audiometry and Noise Measurement; Diagnostic Radiographer; Medical Ethicist] 
Approved by Ms Elize Joubert, Chief Executive Officer [BA Social Work (cum laude); MA Social Work] 
September 2021 Page 24 
 

Melphalan (Alkeran ®) 
Melphalan is a chemotherapy drug used to treat different cancers  including myeloma, melanoma 
and ovarian cancer. 

[Picture Credit: Melphalan] 

 
Melphalan is known to be a human carcinogen based 
on sufficient evidence of carcinogenicity (cancer 
causing ability) from studies in humans. 
Epidemiological studies found that patients treated 
with melphalan for breast cancer, ovarian cancer and 
bone marrow cancer (multiple myeloma) had an 
increased risk of leukaemia. According to IARC (1987) 
the risk of leukaemia increased with increasing dose of 
melphalan. 
 
 

Thiotepa 
Thiotepa is a chemotherapy drug and has the brand name Tepadina. It is used to treat various types 
of cancer including: 
 

• Breast cancer 

• Brain tumours 

• Ovarian cancer 

• Myeloma 

• Hodgkin's lymphoma 

• High grade non-Hodgkin's lymphoma 

• Leukaemia 

• Germ cell tumours 
 
It is one of a group of drugs called alkylating agents. These work 
by sticking to one of the cancer cell's DNA strands. The cell 
cannot then divide into 2 new cells. DNA is the genetic code 
that is in the heart of all animal and plant cells. It controls 
everything the cell does. 
 
[Picture Credit: Thiotepa] 

 
Thiotepa is known to be a human carcinogen (cancer causing 

agent) based on sufficient evidence from studies in human. Exposure to thiotepa is specifically 
associated with leukaemia in humans. According to IARC (1990) additional evidence was provided by 
a ase-control study which found that patients treated with thiotepa were significantly more likely to 
develop secondary leukaemia than those undergoing surgery alone. 
 
 
 
MOPP (vincristine-prednisone-nitrogen mustard-procarbazine mixture) 
MOPP was the first combination chemotherapy that achieved a high success rate. It was developed at 
the National Cancer Institute in the 1960s. 
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Although no longer the most effective combination, MOPP is still used after relapse or where the 
patient has certain allergies or lung or heart problems which prevents the use of another regimen.  

 
[Picture Credit: MOPP] 

 
There is 20% chance of developing a second cancer within 20 years of 
MOPP treatment. As a result, MOPP is rarely used any more for 
treatment for Hodgkin's. MOPP has been known to cause alopecia (hair 
loss) and skin sensitivity (especially to sunlight). Nausea, vomiting, and 
stomachache are common, as are chills, constipation, and 
frequent urination. Permanent sterility is a frequent side effect. 
 
This regimen is extremely toxic to the gonads, or sex organs, a quality 
derived chiefly from the presence of the procarbazine. It is not 
uncommon for permanent fertility and sterility to follow this therapy in 
women and men over age 25. 
 
 
 
Cyclosporine 
Cyclosporine is a drug that reduces the body's ability to fight illness/disease (an immunosuppressant), 
leaving patients vulnerable to infection or other problems (including cancers such as lymphoma). 
Using other drugs that treat organ transplant rejection along with this drug may increase these 
tendencies.  
 
Taking cyclosporine or cyclosporine (modified) may increase 
the risk that one will develop an infection or cancer, 
especially lymphoma (cancer of a part of the immune system) 
or skin cancer. This risk may be higher if one is taking 
cyclosporine or cyclosporine (modified) with other 
medications that decrease the functioning of the immune 
system such as azathioprine (Imuran), cancer chemotherapy, 
methotrexate (Rheumatrex), sirolimus (Rapamune), and 
tacrolimus (Prograf). 
 

[Picture Credit: Cyclosporine ] 
 
Cyclosporine can also cause high blood 
pressure and kidney problems. The risk of both problems increases with higher doses and longer 
treatment with this drug. Psoriasis patients who have had certain previous treatments (e.g., PUVA, 
UVB, coal tar, radiation therapy, methotrexate) are at increased risk to develop skin cancer. 
Therefore, cyclosporine must be given only under close medical supervision. 
 
 
 
Aristolochic Acids 
Aristolochic acids occur naturally in some plant species and are sometimes found in herbal products 
used for the treatment of ailments and diseases like arthritis and gout. Despite a 2001 Food and Drug 
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Administration warning advising against the use of herbal products that might contain aristolochic 
acids, they can still be purchased on the Internet.  
 
Aristolochic acids are a family of carcinogenic, mutagenic, and 
nephrotoxic compounds commonly found in the 
Aristolochiaceae family of plants, including Aristolochia and 
Asarum, which are commonly used in Chinese herbal medicine.  
 

[Picture Credit: Chinese Medicine – Aristolochic acid] 

 
Studies in humans show high rates of cancers of the urinary 
bladder or upper urinary tract, among individuals with  
kidney or renal disease who consumed botanical products containing aristolochic acids. 
(National Toxicology Program).  
 
 
 
Diethystilbestrol 
Diethylstilboestrol (DES) is a synthetic form of the hormone oestrogen that was prescribed to pregnant 
women between 1940 and 1971 to prevent miscarriage, premature labour, and related complications 
of pregnancy. Women who took DES during pregnancy have an increased risk of breast cancer. 
Increased risks of clear cell adenocarcinoma of the vagina and cervix and of breast cancer have been 
found for daughters of women who took DES during pregnancy; fertility problems are also more 
common among these daughters. 
 
Other health problems have been found for both daughters and sons of women who took DES during 
pregnancy; studies of the grandchildren of these women are just beginning. People who were exposed 
to DES should be aware of the possible health effects and tell their doctor about their exposure. 
 
 
 
Known Causes of Cancer - Radiation 
 
Solar Radiation 
Ultraviolet (UV) radiation in sunlight is the most prominent and ubiquitous physical carcinogen in our 
natural environment. It is highly genotoxic but does not penetrate the body any deeper than the skin. 
Like all organisms regularly exposed to sunlight, the human skin is extremely well adapted to 
continuous UV stress. Well-pigmented skin is clearly better protected than white Caucasian skin.  

 
[Picture Credit: Solar Radiation] 

 
The sun-seeking habits of white Caucasians in developed 
countries are likely to have contributed strongly to the increase 
in skin cancer observed over the last century. Skin cancer is by 
far the most common type of cancer, which appears to be the 
result of an 'unnatural displacement' of people with sun-
sensitive skin to sub-tropical regions.  
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Although campaigns have been successful in informing people about the risks of sun exposure, general 
attitudes and behaviour do not yet appear to have changed to the extent that trends in skin cancer 
morbidity and the corresponding burden on public healthcare will be reversed. The relationship 
between skin cancer and regular sun exposure was suspected by physicians in the late 19th century, 
and subsequently substantiated in animal experiments in the early part of the 20th century.  
 
UV radiation was found to be highly genotoxic, and DNA repair proved to be crucial in fending off 
detrimental effects such as mutagenesis and cell death. In fact, around 1940 it was shown that the 
wavelength dependence of mutagenicity paralleled the UV absorption by DNA. In the 1970s research 
on UV carcinogenesis received a new impetus from the arising concern about a possible future 
depletion of the stratospheric ozone layer: the resulting increases in ambient UV loads were expected 
to raise skin cancer incidences.  
 
Epidemiological studies in the last decades of the 20th century have greatly refined our knowledge on 
the aetiology of skin cancers. Analyses of gene mutations in skin carcinomas have identified UV 
radiation as the cause. The relationship between the most fatal skin cancer, i.e. malignant melanoma 
and solar UV exposure is, however, still unclear and needs to be clarified to optimise preventive 
measures and minimise mortality from skin cancers. 
 
Little, M.P., Linet, M.S., Kimlin, M.G., Lee, T., Tatalovich, Z. Sigurdson, A.J. & Cahoon, E.K. 2019.  
Background: Basal cell carcinoma of the skin (BCC) is the most common cancer in populations of 
European ancestry. Although consistently linked with basal cell carcinoma of the skin in case-control 
studies, few prospective cohort studies have evaluated the shape of the exposure-response of basal 
cell carcinoma associated with cumulative radiant solar ultraviolet exposure (UVR). 
Methods: We followed 63,912 white cancer-free US radiologic technologists from entry (1983-1998) 
to exit (2003-2005) with known ultraviolet irradiance at up to 5 residential locations. Using 
generalized-additive and relative risk models we analyzed the exposure-response of basal cell 
carcinomas associated with ambient cumulative ultraviolet radiant exposure using ground-based 
National Solar Radiation database Average Daily Total Global data and satellite-based National 
Aeronautics and Space Administration Total Ozone Mapping Spectrometer data. 
Results: There were 2151 technologists with an incident primary basal cell carcinoma. Risk of basal 
cell carcinoma rose with increasing cumulative ultraviolet radiation exposure using both measures, 
such that 1 MJ cm- 2 increased basal cell carcinoma risk by 8.48 (95% CI 5.22, 11.09, p < 0.001) and by 
10.15 (95% CI 6.67, 13.10, p < 0.001) per 10,000 persons per year using the Average Daily Total Global 
and Total Ozone Mapping Spectrometer ultraviolet data, respectively; relative risk was likewise 
elevated. There was some evidence of upward curvature in the cumulative ultraviolet exposure 
response using both exposure measures with a greater increase in risk of basal cell carcinoma at higher 
levels of ultraviolet radiation exposure, but less evidence for curvature in relative risk. There are 
indications of substantial variation of relative risk with time after exposure and age at exposure, so 
that risk is highest for the period 10-14 years after ultraviolet radiation exposure and for those 
exposed under the age of 25. 
Conclusions: We observed increases in risk of basal cell carcinoma and a similar exposure-response 
for ground-based and satellite ultraviolet radiation measures. Our observations suggest that 
interventions should concentrate on persons with higher levels of ultraviolet radiation exposure. 
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Ultraviolet-emitting Tanning Devices 
An IARC Working Group has classified UV-emitting tanning devices as “carcinogenic to humans” 
(Group 1). The Working Group was convened by the IARC Monographs programme and the 
conclusions are reported in an article and press release issued today by The Lancet Oncology. 
 

[Picture Credit: Tanning Device] 

Combined analysis of over 20 epidemiological 
studies shows that the risk of cutaneous melanoma 
is increased by 75% when the use of tanning 
devices starts before age 30. There is also sufficient 
evidence of an increased risk of ocular melanoma 
associated with the use of tanning devices. Studies 
in experimental animals support these conclusions 
and demonstrate that ultraviolet radiation (UVA, 
UVB, and UVC) is carcinogenic to humans. 
 
These findings reinforce current recommendations 
by the World Health Organization to avoid 
sunlamps and tanning parlours and to protect individuals from overexposure to the sun. 
 
Further information can be found in the 2006 report of an earlier IARC Working Group and from 
WHO's website at http://www.who.int/mediacentre/factsheets/fs287/en/. 
 
 
 
Radium and Its Decay Products 
Pure metallic radium is brilliant white when freshly prepared, but blackens on exposure to air, 
probably due to formation of the nitride. It exhibits luminescence, as do its salts; it decomposes in 
water and is somewhat more volatile than barium. Radium imparts a carmine red colour to a flame.  
 
Radium emits α, β, and γ rays and when mixed with 
beryllium produces neutrons. Inhalation, injection, or 
body exposure to radium can cause cancer and other body 
disorders. alkaline earth metal, white but tarnishes black 
upon exposure to air, luminesces, decomposes in water, 
emits radioactive radon gas, disintegrated radioactively 
until it reaches stable lead, radiological hazard, α, β, and γ 
emitter, exposure to radium can cause cancer and other 
body disorders. Radium is over a million times more 
radioactive than the same mass of uranium.    
                [Picture Credit: Radium] 

 
 
Radon-222 and Its Decay Products 
Radon is a cancer-causing radioactive gas. One cannot see, smell or taste radon, but it may be a 
problem in one’s home. Radon is the second leading cause of lung cancer today. If one smokes and 
one’s home has high radon levels, one is at high risk for developing lung cancer. Some scientific studies 
of radon exposure indicate that children may be more sensitive to radon. This may be due to their 
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higher respiration rate and their rapidly dividing cells, which may be more vulnerable to radiation 
damage. 
 

[Picture Credit: Radon]  
 

Radon is the second leading cause of lung 
cancer. A family whose home has radon levels 
of 4 pCi/l is exposed to approximately 35 times 
as much radiation as the Nuclear Regulatory 
Commission would allow if that family was 
standing next to the fence of a radioactive 
waste site. (25 mrem limit, 800 mrem 
exposure). 
 
Radon released from disposed mining wastes 
result in radiation exposure. The population of 
3,8 million presently living in, and around, 
Johannesburg, situated on the Witwatersrand, 
the centre of South African gold/uranium 

mining industry, is exposed to accumulated wastes, the product of a century of mining activities. 
 
The annual release of radon from the tailings dams in the Witwatersrand area amounts to 19 000 Ci 
with peak concentration of 3 000 pCi.m 3 being predicted in the Randfontein area, which could result 
in an annual effective dose equivalent of 500 mrem to individuals. However, the average annual dose 
for the entire area is predicted as 70 mrem which is of the same order as that due to the radon 
contribution from natural sources. The annual collective effective dose equivalent to the population 
of the Witwatersrand due to enhanced radon releases from mine tailings is calculated as 2,6 x 10 man-
rem. 
 
 
Plutonium 
Plutonium is a radioactive, metallic element with atomic number 94. It 
was discovered in 1940 at the University of California, Berkeley. It has 
several unique properties which make it both very useful and 
potentially dangerous to handle. 
 
Because plutonium occurs in nature in only minute amounts, it must 
be considered for all practical purposes a man-made element (some 
pitchblende ores, once a main source of uranium and radium, contain 
one part per trillion natural plutonium). 
 
Recent research with one of the least radioactive isotopes of 
plutonium (plutonium-242, which has a half-life of 376 000 years) 
indicates that plutonium in the body may contribute to the 
development of tumours. In general, however, plutonium isotopic 
mixtures that are commonly encountered in the nuclear fuel cycle, nuclear weapons programs, or 
thermoelectric generator applications exhibit much higher radiological toxicity than chemical toxicity. 
(US NRC). 
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Thorium and Its Decay Products 
Although thorium (Th) has 6 naturally occurring isotopes, none of these isotopes are stable; however, 
one isotope,232Th, is relatively stable, with a half-life of 14.05 billion years, considerably longer than 
the age of the earth, and even slightly longer than the generally-accepted age of the universe. This 
isotope makes up nearly all natural thorium.  
 

[Picture Credit: Thorium] 

 

Thorium-228 - 228Th is an isotope of thorium which has 138 neutrons. 
It was once named Radiothorium, due to its occurrence in the 
disintegration chain of thorium-232. It has a half-life of 1.9116 years. 
It undergoes alpha decay to 224Ra. Occasionally it decays by the 
unusual route of cluster decay, emitting a nucleus of 20Oand producing 
stable 208Pb. It is a daughter isotope of 232U. Th-228 has an atomic 
weight of 228.0287411 grams/mole. Uranium-232 decays to this 
nuclide by alpha emission. 
 
Thorium-229 - 229Th is a radioactive isotope of thorium that decays 
by alpha emission with a half-life of 7340 years. 229Th is produced by 
the decay of uranium-233, and its principal use is for the production of 
the medical isotopes actinium-225 and bismuth-213.  
 
Thorium-230 - 230Th is a radioactive isotope of thorium which can be used to date corals and 
determine ocean current flux. Ionium was a name given early in the study of radioactive elements to 
the 230Thisotope produced in the decay chain of 238U before it was realized that ionium 
and thorium are chemically identical. The symbol Io was used for this supposed element. (The name 
is still used inionium-thorium dating.) 
 
Thorium-231 - 231Th has 141 neutrons. It is the decay product of uranium-235. It is found in very small 
amounts on the earth and has a half-life of 25.5 hours. When it decays it emits a beta ray and 
formsprotactinium-231. It has a decay energy of 0.39 MeV. It has a mass of 231.0363043 grams/mole. 
 
Thorium-232 - As Thorium is mononuclidic, the main article on thorium effectively discusses this 
isotope. 232Th is the only primordial isotope of thorium and makes up effectively all of natural thorium, 
with other isotopes of thorium appearing only in trace amounts as relatively short-lived decay 
products of uranium and thorium.  
 
Thorium-233 - 233Th is an isotope of thorium that decays into protactinium-233 through beta decay. It 
has a half-life of 21.83 minutes.  
 
Thorium-234 - 234Th is an isotope of thorium whose nuclei contain 144 neutrons. Th-234 has a half-
life of 24.1 days, and when it decays, it emits a beta particle, and in so doing, 
it transmutes into protactinium-234. Th-234 has a mass of 234.0436 atomic mass units (amu), and it 
has a decay energy of about 270 keV (kiloelectron-volts). Uranium-238 usually decays into this isotope 
of thorium. (It can undergo spontaneous fission.) 
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Known Causes of Cancer – Gases 
 
Ethylene Oxide 
Ethylene oxide (EtO) is a flammable, colourless gas at temperatures above 10.7 ºC that smells like 
ether at toxic levels. EtO is found in the production of solvents, antifreeze, textiles, detergents, 
adhesives, polyurethane foam, and pharmaceuticals. Smaller amounts are present in fumigants, 
sterilants for spices and cosmetics, as well as during hospital sterilisation of surgical equipment. 
 
Ethylene oxide is known to be a human carcinogen (cancer causing agent) based on sufficient evidence 
of carcinogenicity (cancer causing ability) from studies in humans, including epidemiological studies 
and studies on mechanisms of carcinogenesis. The DNA-damaging activity of ethylene oxide explains 
its effectiveness as a sterilant and this same property accounts for its carcinogenic risk to humans. 
Studies reported an association between exposure to ethylene oxide and increased risk for leukaemia 
and stomach cancer. 
 
 
 
Radon 
Please refer to radon under ‘Known Causes of Cancer – Radiation’ 
 
 
 
Known Causes of Cancer – Chemical Substances 
 
Polychlorinated Biphenyls 
Polychlorinated biphenyls (PCBs) were widely used 
as dielectric and coolant fluids, for example 
in transformers, capacitors and electric motors. Due to 
PCBs' environmental toxicity and classification as 
a persistent organic pollutant, PCB production was 
banned by the United States Congress in 1979 and by 
the Stockholm Convention on Persistent Organic 
Pollutants in 2001.  

[Picture Credit: PCB] 

 
According to the U.S. Environmental Protection 
Agency (EPA), PCBs have been shown to cause cancer in animals, and there is also evidence that they 
can cause cancer in humans.[2] A number of peer-reviewed health studies have shown an association 
between exposure to PCBs and non-Hodgkin Lymphoma, a frequently fatal form of cancer. 
 
 
 
Tricholoroethylene 
Most of the trichloroethylene used in the United States is released into the atmosphere from industrial 
degreasing operations.  Acute (short-term) and chronic (long-term) inhalation exposure to 
trichloroethylene can affect the human central nervous system (CNS), with symptoms such as 
dizziness, headaches, confusion, euphoria, facial numbness, and weakness.  Liver, kidney, 
immunological, endocrine, and developmental effects have also been reported in humans.   
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[Picture Credit: Trichloroethylene] 

 
A recent analysis of available 
epidemiological studies reports 
trichloroethylene exposure to be 
associated with several types of cancers 
in humans, especially kidney, liver, 
cervix, and lymphatic system.   Animal 
studies have reported increases in lung, 
liver, kidney, and testicular tumours and 

lymphoma.  The Agency is currently reassessing the cancer classification of trichloroethylene. 
 
The International Agency for Research on Cancer classified Trichloroethylene as a probable cause of 
human cancer, Group 2A. 
 
 
 
Benzene 
Benzene is a chemical that is a colourless or light yellow liquid at room temperature. It has a sweet 
odour and is highly flammable. It evaporates into the air very quickly. Its vapour is heavier than air and 
may sink into low-lying areas. It dissolves only slightly in water and will float on top of water. 
 
Where benzene is found and how it is used: 

• Benzene is formed from both natural processes and human activities. 

• Natural sources of benzene include volcanoes and forest fires. Benzene is also a natural part 
of crude oil, gasoline, and cigarette smoke. 

• Benzene is widely used in the United States. It ranks in the top 20 
chemicals for production volume. 

• Some industries use benzene to make other chemicals that are used 
to make plastics, resins, and nylon and synthetic fibres. Benzene is also 
used to make some types of lubricants, rubbers, dyes, detergents, drugs, 
and pesticides. 
 
[Picture Credit: Benzene] 

 
Benzene is classified as a ‘known’ human carcinogen (Category A) under 
the Risk Assessment Guidelines of 1986. Under the proposed revised 
Carcinogen Risk Assessment Guidelines (U.S. EPA, 1996), benzene is 
characterised as a known human carcinogen for all routes of exposure 

based upon convincing human evidence as well as supporting evidence from animal studies.  
 
 
 
Benzidine 
Benzidine (trivial name), also called 4,4'-diaminobiphenyl (systematic name), is the solid organic 
compound with the formula (C6H4NH2)2. Thisaromatic amine is a component of a test for cyanide and 
also in the production of dyes. Benzidine has been linked to bladder and pancreatic cancer. Since 
August 2010 benzidine dyes are included in the EPA's List of Chemicals of Concern. As with some 
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other aromatic amines such as 2-Naphthylamine, benzidine 
has been significantly withdrawn from use in most industries 
because it is so carcinogenic. 
 
In the past, benzidine was used to test for the presence of 
blood. An enzyme in blood causes the oxidation of benzidine 
to a distinctively blue-coloured derivative. 
 

[Picture Credit: Benzidine] 

 
Benzidine is a manufactured chemical that does not occur 
naturally. It is a crystalline (sandy or sugar-like) solid that 
may be grayish-yellow, white, or reddish-gray. It will evaporate slowly from water and soil. Its 
flammability, smell, and taste have not been described. Benzidine also has other names, such as 4,4'-
diphenylenediamine or Fast Corinth Base B (a registered trade name). In the environment, benzidine 
is found in either its "free" state (as an organic base), or as a salt (for example, benzidine 
dihydrochloride or benzidine sulfate). In air, benzidine is found attached to suspended particles or as 
a vapour. 

In the past, industry used large amounts of benzidine to produce dyes for cloth, paper, and leather. 
However, it has not been made for sale since the mid-1970s. Major dye companies no longer make 
benzidine-based dyes. Benzidine is no longer used in medical laboratories or in the rubber and plastics 
industries. However, small amounts of benzidine may still be manufactured or imported for scientific 
research in laboratories or for other specialized uses.  

Benzidine is classified by the International Agency for Research on Cancer as a known carcinogen, 
Group1. 
 
 
 
Arsenic 
Arsenic is a natural component of the 
earth’s crust and is widely distributed 
throughout the environment in the air, 
water and land. It is highly toxic in its 
inorganic form. People are exposed to 
elevated levels of inorganic arsenic 
through drinking contaminated water, 
using contaminated water in food 
preparation and irrigation of food crops, 
industrial processes, eating contaminated 
food and smoking tobacco. 

[Picture Credit: Arsenic]  
Long-term exposure to inorganic arsenic, 
mainly through drinking of contaminated water, eating of food prepared with this water and eating 
food irrigated with arsenic-rich water, can lead to chronic arsenic poisoning. Skin lesions and skin 
cancer are the most characteristic effects. 
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Arsenic is used industrially as an alloying agent, as well as in the processing of glass, pigments, textiles, 
paper, metal adhesives, wood preservatives and ammunition. Arsenic is also used in the hide tanning 
process and, to a limited extent, in pesticides, feed additives and pharmaceuticals. 
 
People who smoke tobacco can also be exposed to the natural inorganic arsenic content of tobacco 
because tobacco plants essentially take up arsenic naturally present in the soil. Also, in the past, the 
potential for elevated arsenic exposure was much greater when tobacco plants used to be treated 
with lead arsenate insecticide. 
 
 
 
Formaldehyde 

Formaldehyde is known to cause cancer. The cancer of greatest 
concern is cancer of the  nose and throat. Scientific research has 
not yet shown that a certain level of formaldehyde exposure 
causes cancer.  
 
[Picture Credit: Formaldehyde] 

 
However, the higher the level and the longer the exposure, the 
greater the chance of getting cancer. Exposure to formaldehyde 
might increase the chance of getting cancer even at levels too 

low to cause symptoms.  
 
Formaldehyde is present in some hair products. 
 
[Picture Credit: Formaldehyde]  
 
The International Agency for Research on Cancer (IARC) classified Formaldehyde 

as a known carcinogen, Group1. 
 
 
 
2-Naphthylamine 
It is known to be a human carcinogen (cancer causing agent). It is an aromatic amine (arylamine) that 
exists at room temperature as colourless crystals with a faint aromatic odour. It is soluble in hot water, 

ether and many organic solvents. It is now used only in laboratory 
research but was formerly used as an intermediate in the 
manufacture of dyes, as an antioxidant in the rubber industry and to 
produce 2-chloronaphthylamine). 
 
Epidemiological studies have shown that occupational exposure, 
either alone or present as an impurity in other compounds, causes 
cancer of the urinary bladder. The International Agency for Research 
on Cancer (IARC) concluded that there is sufficient evidence for the 
carcinogenicity (cancer causing ability) of 2-naphthylamine in 
humans. 

[Picture Credit: 2-Naphthylamine] 
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Known Causes of Cancer - Parasites 
 
Schistosoma haematobium 
Schistosoma haematobium is a parasitic flatworm that infects millions of 
people, mostly in the developing world, and is associated with high incidence 
of bladder cancer although why is not clear. Carcinoma of the urinary bladder 
is the most common malignancy in the Middle East and parts of Africa where 
schistosomiasis is a widespread problem.  
 

[Picture Credit: Schistosoma haematobium]  
 
Much evidence supports the association between schistosomiasis and bladder 
cancer: this includes the geographical correlation between the two conditions, 
the distinctive patterns of gender and age at diagnosis, the clinicopathological identity of schistosome-
associated bladder cancer, and extensive evidence in experimentally infected animals. 
(Botelho, et al). 
 
 
Known Causes of Cancer - Metals 
 
Beryllium 
Beryllium is a hard, light-weight metal that is used in many 
industries. It is often blended with other metals and ranges 
in colour from gray to white, copper, or gold. Beryllium is 
found naturally in rocks, coal, and soil.  
 

[Picture Credit: Beryllium]  
 
Since the 1940s, beryllium has been linked to certain health 
problems. There is now evidence that exposure to beryllium 
can cause cancer.  
Beryllium dust and fumes can be breathed-in. Beryllium dust 
or liquid can also absorb through skin. Dust is made when beryllium is: 

• Chemical cleaned/processed 

• Chipped  

• Cut  

• Ground 
 
Fumes containing beryllium occur with high temperatures and with some chemical processes. Job 
activities that can produce beryllium fumes include: 

• Hot press operation 

• Maintenance  

• Melting furnace operation 
 
Exposure can also occur when dust is spread to other areas of the work site during maintenance and 
housekeeping activities. Both dust and fumes can be present long after the beryllium work has 
finished. Because of this, one may have been exposed even if one did not work directly with or near 
beryllium.  
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Health concerns: 

• Beryllium workers have a 17% higher risk of lung cancer 
 

• Among workers it was found that as exposure to beryllium increased, so did the risk of nervous 
system cancer 

 

• Among workers it was also found that as exposure to beryllium increased, so did the risk of urinary 
tract cancer 

 
 
 
Nickel 
Nickel occurs naturally in the environment 
at low levels.  Nickel is an essential element 
in some animal species, and it has been 
suggested it may be essential for human 
nutrition.  Nickel dermatitis, consisting of 
itching of the fingers, hands, and forearms, 
is the most common effect in humans from 
chronic (long-term) skin contact with 
nickel.  Respiratory effects have also been 
reported in humans from inhalation 
exposure to nickel.   
 
[Picture Credit: Nickel]  
 
Human and animal studies have reported 
an increased risk of lung and nasal cancers 
from exposure to nickel refinery dusts and 
nickel subsulfide.  Animal studies of soluble 
nickel compounds (i.e., nickel carbonyl) 
have reported lung tumors. EPA has classified nickel refinery dust and nickel subsulfide as Group A, 
human carcinogens, and nickel carbonyl as a Group B2, probable human carcinogen. 
(Environmental Protection Agency). 
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Cadmium 
Discovered in the early 1800s, the use of 
cadmium and various cadmium salts started to 
become industrially important near the close of 
the 19th century, rapidly thereafter began to 
flourish, yet has diminished more recently. Most 
cadmium used in the United States is a byproduct 
from the smelting of zinc, lead, or copper ores, 
and is used to manufacture batteries. 
Carcinogenic activity of cadmium was discovered 
first in animals and only subsequently in humans.  
 

[Picture Credit: Cadmium]  
 
Cadmium and cadmium compounds have been 
classified as known human carcinogens by the 
International Agency for Research on Cancer and 
the National Toxicology Program based on 
epidemiologic studies showing a causal 
association with lung cancer, and possibly prostate cancer, and studies in experimental animals, 
demonstrating that cadmium causes tumours at multiple tissue sites, by various routes of exposure, 
and in several species and strains.  
 
Epidemiologic studies published since these evaluations suggest that cadmium is also associated with 
cancers of the breast, kidney, pancreas, and urinary bladder. The basic metal cationic portion of 
cadmium is responsible for both toxic and carcinogenic activity, and the mechanism of carcinogenicity 
appears to be multifactorial. 
 
 
 
Chromium (VI) Compounds 
Chromium(VI) compounds are used widely in applications that include: pigment for textile dyes (e.g. 
ammonium dichromate, potassium chromate, sodium chromate), as well as for paints, inks and 
plastics (e.g. lead chromate, zinc chromate, barium chromate, calcium chromate, potassium 
dichromate, sodium chromate); corrosion inhibitors (chromic trioxide, zinc chromate, barium 
chromate, calcium chromate, sodium chromate, strontium chromate); wood preservatives (chromium 
trioxide); metal finishing and chrome plating (chromium trioxide, strontium chromate), and leather 
tanning (ammonium dichromate).  
 
Chromium(VI) may be present as an impurity in Portland cement and it can be generated and given 
off during casting, welding and cutting operations (for example, of stainless steel), even if it was not 
originally present in its hexavalent state. 
 
There is sufficient evidence in humans for the carcinogenicity of chromium (VI) compounds. Chromium 
(VI) compounds cause cancer of the lung. Also positive associations have been  0bserved between 
exposure to Chromium (VI) compounds and cancer of the nose and nasal sinuses. 
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There is sufficient evidence in experimental animals for the carcinogenicity of chromium (VI) 
compounds. Chromium (VI) compounds are carcinogenic to humans (Group 1) according to the 
International Agency for Research on Cancer (IARC). 
 
 
 
Aluminium 
There is sufficient evidence in humans for the carcinogenicity of occupational exposures during 
aluminium production. Occupational exposures during aluminium production cause cancer of the 
bladder, and of the lung. There is sufficient evidence in experimental animals for the carcinogenicity 
of airborne  particulate polynuclear organic matter from 
aluminium-production plants. 
 

[Picture Credit: Aluminium]  
 
Air-emission samples from aluminium smelters were 
mutagenic in bacteria. There were mixed reports on the 
mutagenicity of urine from exposed workers. DNA-adduct 
studies of blood samples from aluminium-smelter 
workers also gave mixed results. 
 
Based on both experimental and human studies, there is weak-to-moderate evidence for a genotoxic 
mechanism underlying the effects of occupational exposures during aluminium production. 
Occupational exposures during aluminium production are carcinogenic to humans (Group 1) according 
to the International Agency for Research on Cancer (IARC). 
 
 
Known Causes of Cancer – Coal and Coal Tar Products 
 
Coal Gasification 
Druing coal gasification, coal is reacted with oxygen, steam and carbon dioxide to form a gas 
containing hydrogen and carbon monoxide. During this process, which is essentially incomplete 
combustion, the heat evolved is consumed and the sulphur and nitrogen in the coal are converted to 
hydrogen sulfide (rather than sulphur dioxide) and ammonia (rather than nitrogen oxides), 
respectively.  
 
These reduced forms of sulphur and nitrogen are easily isolated, captured and used, making 
gasification a clean-coal technology with a better environmental performance than coal combustion. 
 
There is sufficient evidence in humans for the 
carcinogenicity (cancer causing ability) of coal 
gasification. Coal gasification causes cancer of 
the lung. 
 

[Picture Credit: Coal Gasification] 

 
There is sufficient evidence in experimental 
animals for the carcinogenicity of coal-tars from 
gas-works and manufactured gas plant residues. 
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There is strong evidence for a genotoxic mechanism for coal gasification samples based on 
experimental studies. Although there are no human studies, it is highly likely that genotoxicity is the 
mechanism for the carcinogenic effects of coal-gasification emissions, predominantly due to the 
presence of mutagenic PAHs. 
 
According to the International Agency for Research on Cancer (IARC) coal gasification is carcinogenic 
to humans (Group 1). 

 
 
 

[Picture Credit: Coal Tar Pitch] 

Coal-tar Pitch 
Studies of coke-oven pitch indicate that coal-tar 
pitch contains: four-membered aromatic 
hydrocarbon ring systems (e.g. chrysene, 
fluranthene, pyrene, triphenylene, naphthacene 
and benzanthracene); five-membered ring 
systems (picene, benzo[a]pyrene (B[a]P) and 
benzo[e] pyrene, benzofluoranthenes and 
perylene); six-membered ring systems 
(dibenzopyrenes, dibenzofluoranthenes and 
benzoperylenes); and seven-ring systems 
(coronene). Other aromatic chemicals in coal-tar 
pitch include methylated and polymethylated 
derivatives, mono- and polyhyroxylated derivatives and heterocyclic compounds. 
 
Coal-tar pitch is used in electrode manufacture, roofing and paving. 
 
 
There is sufficient evidence in humans for the carcinogenicity (cancer causing ability) of coal-tar pitch 
as encountered in paving and roofing. Coal-tar pitch as encountered in paving and roofing causes 
cancer of the lung. Also, a positive association has been observed between exposure to coal-tar pitch 
as encountered in paving and roofing and cancer of the bladder. 
 
There is sufficient evidence in experimental animals for the carcinogenicity of coal-tar pitch. 
 
There is strong evidence from experimental data that coal-tar pitch has a genotoxic mechanism of 
action. There is moderate evidence in humans for a genotoxic mechanism underlying the effects of 
exposures during roofing and paving with coal-tar pitch. Coal-tar pitch is carcinogenic to human 
(Group 1) according to the International Agency for Research on Cancer (IARC). 
 
 
 
Coke Production 
Coke was first produced commercially in England in the early eighteenth century. By the early to mid-
1800s, coke was being widely produced in Europe and the United States of America as the major fuel 
for blast furnaces. 
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Coal carbonisation is a process that yields metallurgical  coke for use in iron-making blast furnaces and 
other metal-smelting processes. Carbonisation entails heating the coal to temperatures as high as 
1 300oC in the absence of oxygen to distill out tars and light oils. A gaseous by-product, referred to as 
coke-oven gas, together with ammonia, water and sulphur compounds are also removed thermally 
from the coal. 

 
[Picture Credit: Coke Production] 

 
The carbonisation by-products are usually 
refined within the coke plant to commodity 
chemicals such as elemental sulphur, 
ammonium sulphate, benzene, toluene, xylene 
and naphthalene. 
 
There is sufficient evidence in humans for the 
carcinogenicity (cancer causing ability) of coke 
production. Coke production causes cancer of 
the lung. 
 
There is sufficient evidence in experimental animals for the carcinogenicity of samples of tar taken 
from coke ovens. 
 
There is strong evidence for a genotoxic mechanism underlying the effects of occupational exposures 
during coke production, based on both experimental and human studies. 
 
The detection of anti-benzo[a]pyrene-7,8-diol-9,10-epoxide-DNA adducts in the peripheral blood 
lymphocytes in exposed populations suggests the participation of benzo[a]pyrene in the genotoxic 
mechanism for this exposure in humans. Coke production is carcinogenic to humans (Group 1) 
according to the International Agency for Research on Cancer (IARC). 
 
 
 
Medical Disclaimer 
This Fact Sheet is intended to provide general information only and, as such, should not be considered 
as a substitute for advice, medically or otherwise, covering any specific situation. Users should seek 
appropriate advice before taking or refraining from taking any action in reliance on any information 
contained in this Fact Sheet. So far as permissible by law, the Cancer Association of South Africa 
(CANSA) does not accept any liability to any person (or his/her dependants/ estate/heirs) relating to 
the use of any information contained in this Fact Sheet. 
  
Whilst the Cancer Association of South Africa (CANSA) has taken every precaution in compiling this 
Fact Sheet, neither it, nor any contributor(s) to this Fact Sheet can be held responsible for any action 
(or the lack thereof) taken by any person or organisation wherever they shall be based, as a result, 
direct or otherwise, of information contained in, or accessed through, this Fact Sheet. 
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Solar Radiation 
https://www.google.co.za/search?q=solar+radiation+cancer&source=lnms&tbm=isch&sa=X&ei=eEhmUsTGJMHmswaxsIDo
Dg&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=8bgwQOogW4lxUM%3A%3BnQykzVtub3gM1M%
3Bhttp%253A%252F%252Fwww.cotf.edu%252Fete%252Fimages%252Fmodules%252Fcarbon%252Ffig12.GIF%3Bhttp%253
A%252F%252Fwww.cotf.edu%252Fete%252Fmodules%252Fcarbon%252Fefculprits1d.html%3B352%3B317 
 
Steck, S.E. & Murphy, E.A. 2020. Dietary patterns and cancer risk. Nat Rev Cancer. 2020 Feb;20(2):125-138. 
 
Stellenbosch University 
http://scholar.sun.ac.za/handle/10019.1/9518 
 
Tamoxifen 
https://www.google.co.za/search?q=tamoxifen+cancer&source=lnms&tbm=isch&sa=X&ei=nD5hUofdH8jQtAb0x4DYBg&ve
d=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=E_Uaw1U8Le5w5M%3A%3BkOQ7Z8PFfrsX_M%3
Bhttp%253A%252F%252Fwww.web-
books.com%252FeLibrary%252FBooks%252FB0%252FB18%252FMAIN%252Fimages%252Fimage019.jpg%3Bhttp%253A%2
52F%252Fwww.web-books.com%252FeLibrary%252FON%252FB0%252FB18%252F19MB18.html%3B570%3B428 
 
Tanning Device 
https://www.google.co.za/search?q=UV+emitting+tanning+devices+cancer&source=lnms&tbm=isch&sa=X&ei=9k1mUp3hJ
qTt0gWQnYAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=EdNuM3vK7GzpRM%3A%3B1LQ5F2o
RDD-
KjM%3Bhttp%253A%252F%252Fs1.reutersmedia.net%252Fresources%252Fr%252F%253Fm%253D02%2526d%253D20100
527%2526t%253D2%2526i%253D113942360%2526w%253D460%2526fh%253D%2526fw%253D%2526ll%253D%2526pl%2
53D%2526r%253D2010-05-
27T183217Z_01_BTRE64Q1FI000_RTROPTP_0_CHINA%3Bhttp%253A%252F%252Fwww.reuters.com%252Farticle%252F20
10%252F05%252F27%252Fus-cancer-skin-tanning-idUSTRE64Q53120100527%3B450%3B300 
 
The Pill 
https://www.google.co.za/search?q=oestrogen+progesterone+contraceptive+pill&source=lnms&tbm=isch&sa=X&ei=ozplU
sH4Oc_Aswamw4GIAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=fbqk7cPOO8ogUM%3
A%3BHiFRvk1PVVtWiM%3Bhttp%253A%252F%252Fi.dailymail.co.uk%252Fi%252Fpix%252F2012%252F08%252F04%252Fa
rticle-2183689-0C39BB2200000578-
679_468x311.jpg%3Bhttp%253A%252F%252Fwww.dailymail.co.uk%252Fhealth%252Farticle-
2183689%252FContraceptive-Pill-Alert-progesterone-Pill.html%3B468%3B311 
 
Thiotepa 
https://www.google.co.za/search?q=thiotepa+carcinogenicity&source=lnms&tbm=isch&sa=X&ei=BxfNUpHJDeiS7QaOo4H
oBQ&ved=0CAcQ_AUoAQ&biw=1517&bih=665&dpr=0.9#facrc=_&imgdii=_&imgrc=cdaqQr4XZVoB2M%3A%3BTDTBOy1Q
5ZNEzM%3Bhttp%253A%252F%252Fwww.clinicalpharmacology.com%252Fapps%252Fimages%252Fphoto_us_h%252F032
%252Fthio015g.jpg%3Bhttp%253A%252F%252Fwww.nursingconsult.com%252Fnursing%252Fdrugs%252Fmonograph%25
3Ftab%253Dindications%2526drug_id%253D606%2526firstpage%253D5%2526secondpage%253D1%2526firstsort_by%253
Dtitle%2526firstsort_order%253Dasc%2526secondsort_by%253Dtitle%2526secondsort_order%253Dasc%2526secondtitle
%253D%2526firsttitle%253D%2526backname%253Dcarcinomatous%252520meningitis%2526browse_id%253D235%2526fi
rstdrugsRequestUri%253Dpaging%2526seconddrugsRequestUri%253D%2526monotype%253Dfull%3B600%3B419 
 
Thorium 
https://www.google.co.za/search?q=thorium-
232&source=lnms&tbm=isch&sa=X&ei=qkBmUoWJIaGe0QWGyIHYCg&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&
imgdii=_&imgrc=FlfLakfqUELLlM%3A%3Bie18ieGxvcGoFM%3Bhttp%253A%252F%252Fblogs-
images.forbes.com%252Fenergysource%252Ffiles%252F2012%252F02%252F300px-
Thorium.svg_.png%3Bhttp%253A%252F%252Fwww.forbes.com%252Fsites%252Fenergysource%252F2012%252F02%252F
16%252Fthe-thing-about-thorium-why-the-better-nuclear-fuel-may-not-get-a-chance%252F%3B300%3B424 
 
Tobacco Use 
https://www.google.co.za/search?q=tobacco+use+cancer&source=lnms&tbm=isch&sa=X&ei=J-FgUvnaD-
LT0QXfroGADg&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=_ZbCPqddVTPMxM%3A%3BO
YYKCp2xbszB8M%3Bhttp%253A%252F%252F4.bp.blogspot.com%252F-
8H8dmnX3W0o%252FUF_5yFj4KnI%252FAAAAAAAADpg%252F77sea6NYB-0%252Fs1600%252FCigarette-Smoking-is-

https://www.google.co.za/search?q=solar+radiation+cancer&source=lnms&tbm=isch&sa=X&ei=eEhmUsTGJMHmswaxsIDoDg&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=8bgwQOogW4lxUM%3A%3BnQykzVtub3gM1M%3Bhttp%253A%252F%252Fwww.cotf.edu%252Fete%252Fimages%252Fmodules%252Fcarbon%252Ffig12.GIF%3Bhttp%253A%252F%252Fwww.cotf.edu%252Fete%252Fmodules%252Fcarbon%252Fefculprits1d.html%3B352%3B317
https://www.google.co.za/search?q=solar+radiation+cancer&source=lnms&tbm=isch&sa=X&ei=eEhmUsTGJMHmswaxsIDoDg&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=8bgwQOogW4lxUM%3A%3BnQykzVtub3gM1M%3Bhttp%253A%252F%252Fwww.cotf.edu%252Fete%252Fimages%252Fmodules%252Fcarbon%252Ffig12.GIF%3Bhttp%253A%252F%252Fwww.cotf.edu%252Fete%252Fmodules%252Fcarbon%252Fefculprits1d.html%3B352%3B317
https://www.google.co.za/search?q=solar+radiation+cancer&source=lnms&tbm=isch&sa=X&ei=eEhmUsTGJMHmswaxsIDoDg&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=8bgwQOogW4lxUM%3A%3BnQykzVtub3gM1M%3Bhttp%253A%252F%252Fwww.cotf.edu%252Fete%252Fimages%252Fmodules%252Fcarbon%252Ffig12.GIF%3Bhttp%253A%252F%252Fwww.cotf.edu%252Fete%252Fmodules%252Fcarbon%252Fefculprits1d.html%3B352%3B317
https://www.google.co.za/search?q=solar+radiation+cancer&source=lnms&tbm=isch&sa=X&ei=eEhmUsTGJMHmswaxsIDoDg&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=8bgwQOogW4lxUM%3A%3BnQykzVtub3gM1M%3Bhttp%253A%252F%252Fwww.cotf.edu%252Fete%252Fimages%252Fmodules%252Fcarbon%252Ffig12.GIF%3Bhttp%253A%252F%252Fwww.cotf.edu%252Fete%252Fmodules%252Fcarbon%252Fefculprits1d.html%3B352%3B317
http://scholar.sun.ac.za/handle/10019.1/9518
https://www.google.co.za/search?q=tamoxifen+cancer&source=lnms&tbm=isch&sa=X&ei=nD5hUofdH8jQtAb0x4DYBg&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=E_Uaw1U8Le5w5M%3A%3BkOQ7Z8PFfrsX_M%3Bhttp%253A%252F%252Fwww.web-books.com%252FeLibrary%252FBooks%252FB0%252FB18%252FMAIN%252Fimages%252Fimage019.jpg%3Bhttp%253A%252F%252Fwww.web-books.com%252FeLibrary%252FON%252FB0%252FB18%252F19MB1
https://www.google.co.za/search?q=tamoxifen+cancer&source=lnms&tbm=isch&sa=X&ei=nD5hUofdH8jQtAb0x4DYBg&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=E_Uaw1U8Le5w5M%3A%3BkOQ7Z8PFfrsX_M%3Bhttp%253A%252F%252Fwww.web-books.com%252FeLibrary%252FBooks%252FB0%252FB18%252FMAIN%252Fimages%252Fimage019.jpg%3Bhttp%253A%252F%252Fwww.web-books.com%252FeLibrary%252FON%252FB0%252FB18%252F19MB1
https://www.google.co.za/search?q=tamoxifen+cancer&source=lnms&tbm=isch&sa=X&ei=nD5hUofdH8jQtAb0x4DYBg&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=E_Uaw1U8Le5w5M%3A%3BkOQ7Z8PFfrsX_M%3Bhttp%253A%252F%252Fwww.web-books.com%252FeLibrary%252FBooks%252FB0%252FB18%252FMAIN%252Fimages%252Fimage019.jpg%3Bhttp%253A%252F%252Fwww.web-books.com%252FeLibrary%252FON%252FB0%252FB18%252F19MB1
https://www.google.co.za/search?q=tamoxifen+cancer&source=lnms&tbm=isch&sa=X&ei=nD5hUofdH8jQtAb0x4DYBg&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=E_Uaw1U8Le5w5M%3A%3BkOQ7Z8PFfrsX_M%3Bhttp%253A%252F%252Fwww.web-books.com%252FeLibrary%252FBooks%252FB0%252FB18%252FMAIN%252Fimages%252Fimage019.jpg%3Bhttp%253A%252F%252Fwww.web-books.com%252FeLibrary%252FON%252FB0%252FB18%252F19MB1
https://www.google.co.za/search?q=tamoxifen+cancer&source=lnms&tbm=isch&sa=X&ei=nD5hUofdH8jQtAb0x4DYBg&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=E_Uaw1U8Le5w5M%3A%3BkOQ7Z8PFfrsX_M%3Bhttp%253A%252F%252Fwww.web-books.com%252FeLibrary%252FBooks%252FB0%252FB18%252FMAIN%252Fimages%252Fimage019.jpg%3Bhttp%253A%252F%252Fwww.web-books.com%252FeLibrary%252FON%252FB0%252FB18%252F19MB1
https://www.google.co.za/search?q=UV+emitting+tanning+devices+cancer&source=lnms&tbm=isch&sa=X&ei=9k1mUp3hJqTt0gWQnYAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=EdNuM3vK7GzpRM%3A%3B1LQ5F2oRDD-KjM%3Bhttp%253A%252F%252Fs1.reutersmedia.net%252Fresources%252Fr%252F%253Fm%253D02%2526d%253D20100527%2526t%253D2%2526i%253D113942360%2526w%253D460%2526fh%253D%2526fw%253D%2526ll%253D%2526pl%253D%2526r
https://www.google.co.za/search?q=UV+emitting+tanning+devices+cancer&source=lnms&tbm=isch&sa=X&ei=9k1mUp3hJqTt0gWQnYAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=EdNuM3vK7GzpRM%3A%3B1LQ5F2oRDD-KjM%3Bhttp%253A%252F%252Fs1.reutersmedia.net%252Fresources%252Fr%252F%253Fm%253D02%2526d%253D20100527%2526t%253D2%2526i%253D113942360%2526w%253D460%2526fh%253D%2526fw%253D%2526ll%253D%2526pl%253D%2526r
https://www.google.co.za/search?q=UV+emitting+tanning+devices+cancer&source=lnms&tbm=isch&sa=X&ei=9k1mUp3hJqTt0gWQnYAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=EdNuM3vK7GzpRM%3A%3B1LQ5F2oRDD-KjM%3Bhttp%253A%252F%252Fs1.reutersmedia.net%252Fresources%252Fr%252F%253Fm%253D02%2526d%253D20100527%2526t%253D2%2526i%253D113942360%2526w%253D460%2526fh%253D%2526fw%253D%2526ll%253D%2526pl%253D%2526r
https://www.google.co.za/search?q=UV+emitting+tanning+devices+cancer&source=lnms&tbm=isch&sa=X&ei=9k1mUp3hJqTt0gWQnYAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=EdNuM3vK7GzpRM%3A%3B1LQ5F2oRDD-KjM%3Bhttp%253A%252F%252Fs1.reutersmedia.net%252Fresources%252Fr%252F%253Fm%253D02%2526d%253D20100527%2526t%253D2%2526i%253D113942360%2526w%253D460%2526fh%253D%2526fw%253D%2526ll%253D%2526pl%253D%2526r
https://www.google.co.za/search?q=UV+emitting+tanning+devices+cancer&source=lnms&tbm=isch&sa=X&ei=9k1mUp3hJqTt0gWQnYAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=EdNuM3vK7GzpRM%3A%3B1LQ5F2oRDD-KjM%3Bhttp%253A%252F%252Fs1.reutersmedia.net%252Fresources%252Fr%252F%253Fm%253D02%2526d%253D20100527%2526t%253D2%2526i%253D113942360%2526w%253D460%2526fh%253D%2526fw%253D%2526ll%253D%2526pl%253D%2526r
https://www.google.co.za/search?q=UV+emitting+tanning+devices+cancer&source=lnms&tbm=isch&sa=X&ei=9k1mUp3hJqTt0gWQnYAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=EdNuM3vK7GzpRM%3A%3B1LQ5F2oRDD-KjM%3Bhttp%253A%252F%252Fs1.reutersmedia.net%252Fresources%252Fr%252F%253Fm%253D02%2526d%253D20100527%2526t%253D2%2526i%253D113942360%2526w%253D460%2526fh%253D%2526fw%253D%2526ll%253D%2526pl%253D%2526r
https://www.google.co.za/search?q=UV+emitting+tanning+devices+cancer&source=lnms&tbm=isch&sa=X&ei=9k1mUp3hJqTt0gWQnYAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=EdNuM3vK7GzpRM%3A%3B1LQ5F2oRDD-KjM%3Bhttp%253A%252F%252Fs1.reutersmedia.net%252Fresources%252Fr%252F%253Fm%253D02%2526d%253D20100527%2526t%253D2%2526i%253D113942360%2526w%253D460%2526fh%253D%2526fw%253D%2526ll%253D%2526pl%253D%2526r
https://www.google.co.za/search?q=UV+emitting+tanning+devices+cancer&source=lnms&tbm=isch&sa=X&ei=9k1mUp3hJqTt0gWQnYAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=EdNuM3vK7GzpRM%3A%3B1LQ5F2oRDD-KjM%3Bhttp%253A%252F%252Fs1.reutersmedia.net%252Fresources%252Fr%252F%253Fm%253D02%2526d%253D20100527%2526t%253D2%2526i%253D113942360%2526w%253D460%2526fh%253D%2526fw%253D%2526ll%253D%2526pl%253D%2526r
https://www.google.co.za/search?q=oestrogen+progesterone+contraceptive+pill&source=lnms&tbm=isch&sa=X&ei=ozplUsH4Oc_Aswamw4GIAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=fbqk7cPOO8ogUM%3A%3BHiFRvk1PVVtWiM%3Bhttp%253A%252F%252Fi.dailymail.co.uk%252Fi%252Fpix%252F2012%252F08%252F04%252Farticle-2183689-0C39BB2200000578-679_468x311.jpg%3Bhttp%253A%252F%252Fwww.dailymail.co.uk%252Fhealth%252Farticle-2183
https://www.google.co.za/search?q=oestrogen+progesterone+contraceptive+pill&source=lnms&tbm=isch&sa=X&ei=ozplUsH4Oc_Aswamw4GIAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=fbqk7cPOO8ogUM%3A%3BHiFRvk1PVVtWiM%3Bhttp%253A%252F%252Fi.dailymail.co.uk%252Fi%252Fpix%252F2012%252F08%252F04%252Farticle-2183689-0C39BB2200000578-679_468x311.jpg%3Bhttp%253A%252F%252Fwww.dailymail.co.uk%252Fhealth%252Farticle-2183
https://www.google.co.za/search?q=oestrogen+progesterone+contraceptive+pill&source=lnms&tbm=isch&sa=X&ei=ozplUsH4Oc_Aswamw4GIAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=fbqk7cPOO8ogUM%3A%3BHiFRvk1PVVtWiM%3Bhttp%253A%252F%252Fi.dailymail.co.uk%252Fi%252Fpix%252F2012%252F08%252F04%252Farticle-2183689-0C39BB2200000578-679_468x311.jpg%3Bhttp%253A%252F%252Fwww.dailymail.co.uk%252Fhealth%252Farticle-2183
https://www.google.co.za/search?q=oestrogen+progesterone+contraceptive+pill&source=lnms&tbm=isch&sa=X&ei=ozplUsH4Oc_Aswamw4GIAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=fbqk7cPOO8ogUM%3A%3BHiFRvk1PVVtWiM%3Bhttp%253A%252F%252Fi.dailymail.co.uk%252Fi%252Fpix%252F2012%252F08%252F04%252Farticle-2183689-0C39BB2200000578-679_468x311.jpg%3Bhttp%253A%252F%252Fwww.dailymail.co.uk%252Fhealth%252Farticle-2183
https://www.google.co.za/search?q=oestrogen+progesterone+contraceptive+pill&source=lnms&tbm=isch&sa=X&ei=ozplUsH4Oc_Aswamw4GIAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=fbqk7cPOO8ogUM%3A%3BHiFRvk1PVVtWiM%3Bhttp%253A%252F%252Fi.dailymail.co.uk%252Fi%252Fpix%252F2012%252F08%252F04%252Farticle-2183689-0C39BB2200000578-679_468x311.jpg%3Bhttp%253A%252F%252Fwww.dailymail.co.uk%252Fhealth%252Farticle-2183
https://www.google.co.za/search?q=oestrogen+progesterone+contraceptive+pill&source=lnms&tbm=isch&sa=X&ei=ozplUsH4Oc_Aswamw4GIAw&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=fbqk7cPOO8ogUM%3A%3BHiFRvk1PVVtWiM%3Bhttp%253A%252F%252Fi.dailymail.co.uk%252Fi%252Fpix%252F2012%252F08%252F04%252Farticle-2183689-0C39BB2200000578-679_468x311.jpg%3Bhttp%253A%252F%252Fwww.dailymail.co.uk%252Fhealth%252Farticle-2183
https://www.google.co.za/search?q=thiotepa+carcinogenicity&source=lnms&tbm=isch&sa=X&ei=BxfNUpHJDeiS7QaOo4HoBQ&ved=0CAcQ_AUoAQ&biw=1517&bih=665&dpr=0.9#facrc=_&imgdii=_&imgrc=cdaqQr4XZVoB2M%3A%3BTDTBOy1Q5ZNEzM%3Bhttp%253A%252F%252Fwww.clinicalpharmacology.com%252Fapps%252Fimages%252Fphoto_us_h%252F032%252Fthio015g.jpg%3Bhttp%253A%252F%252Fwww.nursingconsult.com%252Fnursing%252Fdrugs%252Fmonograph%253Ftab
https://www.google.co.za/search?q=thiotepa+carcinogenicity&source=lnms&tbm=isch&sa=X&ei=BxfNUpHJDeiS7QaOo4HoBQ&ved=0CAcQ_AUoAQ&biw=1517&bih=665&dpr=0.9#facrc=_&imgdii=_&imgrc=cdaqQr4XZVoB2M%3A%3BTDTBOy1Q5ZNEzM%3Bhttp%253A%252F%252Fwww.clinicalpharmacology.com%252Fapps%252Fimages%252Fphoto_us_h%252F032%252Fthio015g.jpg%3Bhttp%253A%252F%252Fwww.nursingconsult.com%252Fnursing%252Fdrugs%252Fmonograph%253Ftab
https://www.google.co.za/search?q=thiotepa+carcinogenicity&source=lnms&tbm=isch&sa=X&ei=BxfNUpHJDeiS7QaOo4HoBQ&ved=0CAcQ_AUoAQ&biw=1517&bih=665&dpr=0.9#facrc=_&imgdii=_&imgrc=cdaqQr4XZVoB2M%3A%3BTDTBOy1Q5ZNEzM%3Bhttp%253A%252F%252Fwww.clinicalpharmacology.com%252Fapps%252Fimages%252Fphoto_us_h%252F032%252Fthio015g.jpg%3Bhttp%253A%252F%252Fwww.nursingconsult.com%252Fnursing%252Fdrugs%252Fmonograph%253Ftab
https://www.google.co.za/search?q=thiotepa+carcinogenicity&source=lnms&tbm=isch&sa=X&ei=BxfNUpHJDeiS7QaOo4HoBQ&ved=0CAcQ_AUoAQ&biw=1517&bih=665&dpr=0.9#facrc=_&imgdii=_&imgrc=cdaqQr4XZVoB2M%3A%3BTDTBOy1Q5ZNEzM%3Bhttp%253A%252F%252Fwww.clinicalpharmacology.com%252Fapps%252Fimages%252Fphoto_us_h%252F032%252Fthio015g.jpg%3Bhttp%253A%252F%252Fwww.nursingconsult.com%252Fnursing%252Fdrugs%252Fmonograph%253Ftab
https://www.google.co.za/search?q=thiotepa+carcinogenicity&source=lnms&tbm=isch&sa=X&ei=BxfNUpHJDeiS7QaOo4HoBQ&ved=0CAcQ_AUoAQ&biw=1517&bih=665&dpr=0.9#facrc=_&imgdii=_&imgrc=cdaqQr4XZVoB2M%3A%3BTDTBOy1Q5ZNEzM%3Bhttp%253A%252F%252Fwww.clinicalpharmacology.com%252Fapps%252Fimages%252Fphoto_us_h%252F032%252Fthio015g.jpg%3Bhttp%253A%252F%252Fwww.nursingconsult.com%252Fnursing%252Fdrugs%252Fmonograph%253Ftab
https://www.google.co.za/search?q=thiotepa+carcinogenicity&source=lnms&tbm=isch&sa=X&ei=BxfNUpHJDeiS7QaOo4HoBQ&ved=0CAcQ_AUoAQ&biw=1517&bih=665&dpr=0.9#facrc=_&imgdii=_&imgrc=cdaqQr4XZVoB2M%3A%3BTDTBOy1Q5ZNEzM%3Bhttp%253A%252F%252Fwww.clinicalpharmacology.com%252Fapps%252Fimages%252Fphoto_us_h%252F032%252Fthio015g.jpg%3Bhttp%253A%252F%252Fwww.nursingconsult.com%252Fnursing%252Fdrugs%252Fmonograph%253Ftab
https://www.google.co.za/search?q=thiotepa+carcinogenicity&source=lnms&tbm=isch&sa=X&ei=BxfNUpHJDeiS7QaOo4HoBQ&ved=0CAcQ_AUoAQ&biw=1517&bih=665&dpr=0.9#facrc=_&imgdii=_&imgrc=cdaqQr4XZVoB2M%3A%3BTDTBOy1Q5ZNEzM%3Bhttp%253A%252F%252Fwww.clinicalpharmacology.com%252Fapps%252Fimages%252Fphoto_us_h%252F032%252Fthio015g.jpg%3Bhttp%253A%252F%252Fwww.nursingconsult.com%252Fnursing%252Fdrugs%252Fmonograph%253Ftab
https://www.google.co.za/search?q=thiotepa+carcinogenicity&source=lnms&tbm=isch&sa=X&ei=BxfNUpHJDeiS7QaOo4HoBQ&ved=0CAcQ_AUoAQ&biw=1517&bih=665&dpr=0.9#facrc=_&imgdii=_&imgrc=cdaqQr4XZVoB2M%3A%3BTDTBOy1Q5ZNEzM%3Bhttp%253A%252F%252Fwww.clinicalpharmacology.com%252Fapps%252Fimages%252Fphoto_us_h%252F032%252Fthio015g.jpg%3Bhttp%253A%252F%252Fwww.nursingconsult.com%252Fnursing%252Fdrugs%252Fmonograph%253Ftab
https://www.google.co.za/search?q=thorium-232&source=lnms&tbm=isch&sa=X&ei=qkBmUoWJIaGe0QWGyIHYCg&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=FlfLakfqUELLlM%3A%3Bie18ieGxvcGoFM%3Bhttp%253A%252F%252Fblogs-images.forbes.com%252Fenergysource%252Ffiles%252F2012%252F02%252F300px-Thorium.svg_.png%3Bhttp%253A%252F%252Fwww.forbes.com%252Fsites%252Fenergysource%252F2012%252F02%252
https://www.google.co.za/search?q=thorium-232&source=lnms&tbm=isch&sa=X&ei=qkBmUoWJIaGe0QWGyIHYCg&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=FlfLakfqUELLlM%3A%3Bie18ieGxvcGoFM%3Bhttp%253A%252F%252Fblogs-images.forbes.com%252Fenergysource%252Ffiles%252F2012%252F02%252F300px-Thorium.svg_.png%3Bhttp%253A%252F%252Fwww.forbes.com%252Fsites%252Fenergysource%252F2012%252F02%252
https://www.google.co.za/search?q=thorium-232&source=lnms&tbm=isch&sa=X&ei=qkBmUoWJIaGe0QWGyIHYCg&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=FlfLakfqUELLlM%3A%3Bie18ieGxvcGoFM%3Bhttp%253A%252F%252Fblogs-images.forbes.com%252Fenergysource%252Ffiles%252F2012%252F02%252F300px-Thorium.svg_.png%3Bhttp%253A%252F%252Fwww.forbes.com%252Fsites%252Fenergysource%252F2012%252F02%252
https://www.google.co.za/search?q=thorium-232&source=lnms&tbm=isch&sa=X&ei=qkBmUoWJIaGe0QWGyIHYCg&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=FlfLakfqUELLlM%3A%3Bie18ieGxvcGoFM%3Bhttp%253A%252F%252Fblogs-images.forbes.com%252Fenergysource%252Ffiles%252F2012%252F02%252F300px-Thorium.svg_.png%3Bhttp%253A%252F%252Fwww.forbes.com%252Fsites%252Fenergysource%252F2012%252F02%252
https://www.google.co.za/search?q=thorium-232&source=lnms&tbm=isch&sa=X&ei=qkBmUoWJIaGe0QWGyIHYCg&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=FlfLakfqUELLlM%3A%3Bie18ieGxvcGoFM%3Bhttp%253A%252F%252Fblogs-images.forbes.com%252Fenergysource%252Ffiles%252F2012%252F02%252F300px-Thorium.svg_.png%3Bhttp%253A%252F%252Fwww.forbes.com%252Fsites%252Fenergysource%252F2012%252F02%252
https://www.google.co.za/search?q=thorium-232&source=lnms&tbm=isch&sa=X&ei=qkBmUoWJIaGe0QWGyIHYCg&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=FlfLakfqUELLlM%3A%3Bie18ieGxvcGoFM%3Bhttp%253A%252F%252Fblogs-images.forbes.com%252Fenergysource%252Ffiles%252F2012%252F02%252F300px-Thorium.svg_.png%3Bhttp%253A%252F%252Fwww.forbes.com%252Fsites%252Fenergysource%252F2012%252F02%252
https://www.google.co.za/search?q=tobacco+use+cancer&source=lnms&tbm=isch&sa=X&ei=J-FgUvnaD-LT0QXfroGADg&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=_ZbCPqddVTPMxM%3A%3BOYYKCp2xbszB8M%3Bhttp%253A%252F%252F4.bp.blogspot.com%252F-8H8dmnX3W0o%252FUF_5yFj4KnI%252FAAAAAAAADpg%252F77sea6NYB-0%252Fs1600%252FCigarette-Smoking-is-Mainly-Causes-of-Lung-Cancer.jpg%3Bhttp%253A%252F%252Fheal
https://www.google.co.za/search?q=tobacco+use+cancer&source=lnms&tbm=isch&sa=X&ei=J-FgUvnaD-LT0QXfroGADg&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=_ZbCPqddVTPMxM%3A%3BOYYKCp2xbszB8M%3Bhttp%253A%252F%252F4.bp.blogspot.com%252F-8H8dmnX3W0o%252FUF_5yFj4KnI%252FAAAAAAAADpg%252F77sea6NYB-0%252Fs1600%252FCigarette-Smoking-is-Mainly-Causes-of-Lung-Cancer.jpg%3Bhttp%253A%252F%252Fheal
https://www.google.co.za/search?q=tobacco+use+cancer&source=lnms&tbm=isch&sa=X&ei=J-FgUvnaD-LT0QXfroGADg&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=_ZbCPqddVTPMxM%3A%3BOYYKCp2xbszB8M%3Bhttp%253A%252F%252F4.bp.blogspot.com%252F-8H8dmnX3W0o%252FUF_5yFj4KnI%252FAAAAAAAADpg%252F77sea6NYB-0%252Fs1600%252FCigarette-Smoking-is-Mainly-Causes-of-Lung-Cancer.jpg%3Bhttp%253A%252F%252Fheal
https://www.google.co.za/search?q=tobacco+use+cancer&source=lnms&tbm=isch&sa=X&ei=J-FgUvnaD-LT0QXfroGADg&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=_ZbCPqddVTPMxM%3A%3BOYYKCp2xbszB8M%3Bhttp%253A%252F%252F4.bp.blogspot.com%252F-8H8dmnX3W0o%252FUF_5yFj4KnI%252FAAAAAAAADpg%252F77sea6NYB-0%252Fs1600%252FCigarette-Smoking-is-Mainly-Causes-of-Lung-Cancer.jpg%3Bhttp%253A%252F%252Fheal


Researched and Authored by Prof Michael C Herbst 
[D Litt et Phil (Health Studies); D N Ed; M Art et Scien; B A Cur; Dip Occupational Health; Dip Genetic Counselling; Dip 
Audiometry and Noise Measurement; Diagnostic Radiographer; Medical Ethicist] 
Approved by Ms Elize Joubert, Chief Executive Officer [BA Social Work (cum laude); MA Social Work] 
September 2021 Page 49 
 

Mainly-Causes-of-Lung-Cancer.jpg%3Bhttp%253A%252F%252Fhealthwise-
everythinghealth.blogspot.com%252F2012%252F09%252Freduce-your-risk-of-cancer.html%3B598%3B393 
 
Trichloroethylene 
https://www.google.co.za/search?q=trichloroethylene+cancer&source=lnms&tbm=isch&sa=X&ei=aT9hUt-
pMsaLtQbd74HYCg&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=GaiJRSF_xjF2oM%
3A%3BKpUNJo_0p34OOM%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fwordpress%252Fwp-
content%252Fuploads%252F2013%252F06%252FTCE1-
690x309.jpg%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fconsumer-alerts%252Ftce-exposure-linked-to-
cancers%252F%3B690%3B309 
 
United States Department of Labor 
https://www.osha.gov/dsg/topics/silicacrystalline/ 
 
US Government Info 
http://usgovinfo.about.com/od/medicalnews/a/Government-List-Of-Cancer-Causing-Substances.htm 
 
US NRC 
http://www.nrc.gov/reading-rm/doc-collections/fact-sheets/plutonium.html 
 
Viruses 
https://www.google.co.za/search?q=viruses+cancer&source=lnms&tbm=isch&sa=X&ei=PPpgUp3kM9OShQeLzYCQAQ&sqi
=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=kzH-
getLvWI6mM%3A%3B_PqrraNZeVWMWM%3Bhttp%253A%252F%252Fwisciblog.com%252Fwp-
content%252Fuploads%252F2012%252F05%252Fcancer_cells2-
300x240.jpg%3Bhttp%253A%252F%252Fwisciblog.com%252F2012%252F05%252F09%252Fcancer-caused-by-viruses-and-
bugs-study-finds%252F%3B300%3B240 
 
WebMD 
http://www.webmd.com/cancer/news/20120308/genetic-makeup-tumors-more-complex-than-thought 
http://www.webmd.com/drugs/mono-5108-CYCLOSPORINE+SOLUTION+-
+ORAL.aspx?drugid=5645&drugname=cyclosporine+oral 
 
Web Elements Radium 
http://www.webelements.com/radium/ 
 
Wikipedia 
http://en.wikipedia.org/wiki/Cancer 
http://en.wikipedia.org/wiki/Aflatoxin 
http://en.wikipedia.org/wiki/Isotopes_of_thorium 
http://en.wikipedia.org/wiki/Polychlorinated_biphenyl 
http://en.wikipedia.org/wiki/Azathioprine 
http://en.wikipedia.org/wiki/MOPP_(chemotherapy) 
 
World Health Organization 
http://www.who.int/vaccine_research/documents/Viral_Cancers.pdf 
http://www.who.int/mediacentre/factsheets/fs372/en/ 
 
 
 

https://www.google.co.za/search?q=tobacco+use+cancer&source=lnms&tbm=isch&sa=X&ei=J-FgUvnaD-LT0QXfroGADg&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=_ZbCPqddVTPMxM%3A%3BOYYKCp2xbszB8M%3Bhttp%253A%252F%252F4.bp.blogspot.com%252F-8H8dmnX3W0o%252FUF_5yFj4KnI%252FAAAAAAAADpg%252F77sea6NYB-0%252Fs1600%252FCigarette-Smoking-is-Mainly-Causes-of-Lung-Cancer.jpg%3Bhttp%253A%252F%252Fheal
https://www.google.co.za/search?q=tobacco+use+cancer&source=lnms&tbm=isch&sa=X&ei=J-FgUvnaD-LT0QXfroGADg&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=_ZbCPqddVTPMxM%3A%3BOYYKCp2xbszB8M%3Bhttp%253A%252F%252F4.bp.blogspot.com%252F-8H8dmnX3W0o%252FUF_5yFj4KnI%252FAAAAAAAADpg%252F77sea6NYB-0%252Fs1600%252FCigarette-Smoking-is-Mainly-Causes-of-Lung-Cancer.jpg%3Bhttp%253A%252F%252Fheal
https://www.google.co.za/search?q=trichloroethylene+cancer&source=lnms&tbm=isch&sa=X&ei=aT9hUt-pMsaLtQbd74HYCg&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=GaiJRSF_xjF2oM%3A%3BKpUNJo_0p34OOM%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fwordpress%252Fwp-content%252Fuploads%252F2013%252F06%252FTCE1-690x309.jpg%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fconsumer-alerts%252Ftce-exposure-li
https://www.google.co.za/search?q=trichloroethylene+cancer&source=lnms&tbm=isch&sa=X&ei=aT9hUt-pMsaLtQbd74HYCg&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=GaiJRSF_xjF2oM%3A%3BKpUNJo_0p34OOM%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fwordpress%252Fwp-content%252Fuploads%252F2013%252F06%252FTCE1-690x309.jpg%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fconsumer-alerts%252Ftce-exposure-li
https://www.google.co.za/search?q=trichloroethylene+cancer&source=lnms&tbm=isch&sa=X&ei=aT9hUt-pMsaLtQbd74HYCg&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=GaiJRSF_xjF2oM%3A%3BKpUNJo_0p34OOM%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fwordpress%252Fwp-content%252Fuploads%252F2013%252F06%252FTCE1-690x309.jpg%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fconsumer-alerts%252Ftce-exposure-li
https://www.google.co.za/search?q=trichloroethylene+cancer&source=lnms&tbm=isch&sa=X&ei=aT9hUt-pMsaLtQbd74HYCg&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=GaiJRSF_xjF2oM%3A%3BKpUNJo_0p34OOM%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fwordpress%252Fwp-content%252Fuploads%252F2013%252F06%252FTCE1-690x309.jpg%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fconsumer-alerts%252Ftce-exposure-li
https://www.google.co.za/search?q=trichloroethylene+cancer&source=lnms&tbm=isch&sa=X&ei=aT9hUt-pMsaLtQbd74HYCg&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=GaiJRSF_xjF2oM%3A%3BKpUNJo_0p34OOM%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fwordpress%252Fwp-content%252Fuploads%252F2013%252F06%252FTCE1-690x309.jpg%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fconsumer-alerts%252Ftce-exposure-li
https://www.google.co.za/search?q=trichloroethylene+cancer&source=lnms&tbm=isch&sa=X&ei=aT9hUt-pMsaLtQbd74HYCg&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=GaiJRSF_xjF2oM%3A%3BKpUNJo_0p34OOM%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fwordpress%252Fwp-content%252Fuploads%252F2013%252F06%252FTCE1-690x309.jpg%3Bhttp%253A%252F%252Fwww.brockovich.com%252Fconsumer-alerts%252Ftce-exposure-li
https://www.osha.gov/dsg/topics/silicacrystalline/
http://usgovinfo.about.com/od/medicalnews/a/Government-List-Of-Cancer-Causing-Substances.htm
http://www.nrc.gov/reading-rm/doc-collections/fact-sheets/plutonium.html
https://www.google.co.za/search?q=viruses+cancer&source=lnms&tbm=isch&sa=X&ei=PPpgUp3kM9OShQeLzYCQAQ&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=kzH-getLvWI6mM%3A%3B_PqrraNZeVWMWM%3Bhttp%253A%252F%252Fwisciblog.com%252Fwp-content%252Fuploads%252F2012%252F05%252Fcancer_cells2-300x240.jpg%3Bhttp%253A%252F%252Fwisciblog.com%252F2012%252F05%252F09%252Fcancer-caused-by-viruses-an
https://www.google.co.za/search?q=viruses+cancer&source=lnms&tbm=isch&sa=X&ei=PPpgUp3kM9OShQeLzYCQAQ&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=kzH-getLvWI6mM%3A%3B_PqrraNZeVWMWM%3Bhttp%253A%252F%252Fwisciblog.com%252Fwp-content%252Fuploads%252F2012%252F05%252Fcancer_cells2-300x240.jpg%3Bhttp%253A%252F%252Fwisciblog.com%252F2012%252F05%252F09%252Fcancer-caused-by-viruses-an
https://www.google.co.za/search?q=viruses+cancer&source=lnms&tbm=isch&sa=X&ei=PPpgUp3kM9OShQeLzYCQAQ&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=kzH-getLvWI6mM%3A%3B_PqrraNZeVWMWM%3Bhttp%253A%252F%252Fwisciblog.com%252Fwp-content%252Fuploads%252F2012%252F05%252Fcancer_cells2-300x240.jpg%3Bhttp%253A%252F%252Fwisciblog.com%252F2012%252F05%252F09%252Fcancer-caused-by-viruses-an
https://www.google.co.za/search?q=viruses+cancer&source=lnms&tbm=isch&sa=X&ei=PPpgUp3kM9OShQeLzYCQAQ&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=kzH-getLvWI6mM%3A%3B_PqrraNZeVWMWM%3Bhttp%253A%252F%252Fwisciblog.com%252Fwp-content%252Fuploads%252F2012%252F05%252Fcancer_cells2-300x240.jpg%3Bhttp%253A%252F%252Fwisciblog.com%252F2012%252F05%252F09%252Fcancer-caused-by-viruses-an
https://www.google.co.za/search?q=viruses+cancer&source=lnms&tbm=isch&sa=X&ei=PPpgUp3kM9OShQeLzYCQAQ&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=kzH-getLvWI6mM%3A%3B_PqrraNZeVWMWM%3Bhttp%253A%252F%252Fwisciblog.com%252Fwp-content%252Fuploads%252F2012%252F05%252Fcancer_cells2-300x240.jpg%3Bhttp%253A%252F%252Fwisciblog.com%252F2012%252F05%252F09%252Fcancer-caused-by-viruses-an
https://www.google.co.za/search?q=viruses+cancer&source=lnms&tbm=isch&sa=X&ei=PPpgUp3kM9OShQeLzYCQAQ&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=643&dpr=1#facrc=_&imgdii=_&imgrc=kzH-getLvWI6mM%3A%3B_PqrraNZeVWMWM%3Bhttp%253A%252F%252Fwisciblog.com%252Fwp-content%252Fuploads%252F2012%252F05%252Fcancer_cells2-300x240.jpg%3Bhttp%253A%252F%252Fwisciblog.com%252F2012%252F05%252F09%252Fcancer-caused-by-viruses-an
http://www.webmd.com/cancer/news/20120308/genetic-makeup-tumors-more-complex-than-thought
http://www.webmd.com/drugs/mono-5108-CYCLOSPORINE+SOLUTION+-+ORAL.aspx?drugid=5645&drugname=cyclosporine+oral
http://www.webmd.com/drugs/mono-5108-CYCLOSPORINE+SOLUTION+-+ORAL.aspx?drugid=5645&drugname=cyclosporine+oral
http://www.webelements.com/radium/
http://en.wikipedia.org/wiki/Cancer
http://en.wikipedia.org/wiki/Aflatoxin
http://en.wikipedia.org/wiki/Isotopes_of_thorium
http://en.wikipedia.org/wiki/Polychlorinated_biphenyl
http://en.wikipedia.org/wiki/Azathioprine
http://en.wikipedia.org/wiki/MOPP_(chemotherapy)
http://www.who.int/vaccine_research/documents/Viral_Cancers.pdf
http://www.who.int/mediacentre/factsheets/fs372/en/

