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ABSTRACT
Ever since Sir Percival Pott linked cancer scrotum to chimney sweeps in 1775, there have a series of 
studies and observations which have in turn unmasked a number of chemicals, radiation and 
microbes as the underlying cause of, or at least association with numerous malignancies. 
Carcinogenesis is now known to be a complex multistage process, in which both genetic factors and 
environmental factors are implicated. At least about 170 different environmental factors have been 
found to cause malignancy. Studies have also found some of the mechanisms of carcinogenesis of 
such factors. This article reviews the current knowledge of environmental carcinogens and their 
mechanisms of carcinogenesis in commonly encountered malignancies.
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Introduction and Historical Perspective

The history of environmental causes of 
carc inogenes i s  i s  punctuated  by  key  
epidemiologic observations and animal 
experiments. These have identified cancer-
causing factors, which in turn has led to 
increasingly insightful experiments to establish 
molecular mechanisms, and also to reduction of 

1human exposure .

Any agent that contributes to tumour formation is 

a carcinogen, and it can be any of several 
chemical, physical or biologic agents. Global 
epidemiologic studies have identified several 
environmental and occupational chemicals as 
carcinogens. The International Agency for 
Research on Cancer (IARC) maintains a registry of 
human carcinogens that is available on the 
Internet (www.iarc.fr). These are categorized into 
five groups based on epidemiologic studies, 
animal models, and short-term mutagenesis tests

4Table 1. IARC categories of human carcinogens .

Group Features Examples 

1 Proven human carcinogens. (n=108). 
Arsenic, Benzene, Nickel, 
Tobacco smoke,       HTLV-1 
infection. 

2A 
Probable human carcinogens. Limited evidence in 
humans but sufficient evidence in experimental 
animals. (n=63). 

Clonorchis sinensis infection, 
Ethylene Dibromide. 
 

2B 
Possibly human carcinogens. Limited evidence in 
humans and less than sufficient evidence in 
experimental animals. (n=248) 

Antimony trioxide, 
Lead, 
HIV-2 infection,        HPV-6 and 
11 infection 

3 
Not Classifiable as to its carcinogenicity to humans. 
(n=515) 

Acrolein, 
Coal Dust 

4 Probably not carcinogenic. (n=1) Caprolactam 
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CHEMICAL 
CARCINOGEN 

MEANS OF EXPOSURE PREDOMINANT TUMOUR TYPE 

Aflatoxins Ingestion of contaminated maize and 
peanuts grown in hot, humid climates 

Hepatocellular carcinoma 

Arsenic Ingestion; also inhalation by smelter 
workers 

Skin cancer 

Asbestos Inhalation Mesothelioma, lung cancer 

Benzene Inhalation, especially in gasoline-related 
industries or in the production of other 
chemicals from benzene 

Leukemia 

Benzidine Inhalation by workers in the dye industry Cancer of the urinary bladder 

Beryllium Inhalation by workers in metal refining and 
production of beryllium-containing 
products; also those in the aircraft, 
aerospace, electronics, and nuclear
industries 

Lung cancer 

Cadmium Inhalation by workers in cadmium 
production and refining, nickelcadmium 
battery manufacturing, other cadmium-
related industries 

Lung cancer 

Chromium 
compounds 

Inhalation during chromium plating,
chromate production, welding 

Lung cancer 

Coal tars Inhalation,  
transcutaneous absorption in a variety of 
industrial settings 

Skin cancer, scrotal cancer 
 

Ethylene oxide Inhalation during the production of various 
industrial chemicals, e.g., ethylene glycol 

Leukemia, lymphoma 

Nickel Inhalation, ingestion, or skin contact in 
nickel or nickel alloy production plants, 
welding, or electroplating operations 

Lung cancer, nasal cancer 

Radon Inhalation in underground mines Lung cancer 

Tobacco smoke Inhalation Lung cancer, oral cancer,
pharyngeal cancer, laryngeal 
cancer, esophageal cancer 

Vinyl chloride Inhalation during production of polyvinyl 
chloride 

Hepatic angiosarcoma,
hepatocellular carcinoma, brain 
tumors, lung cancer,
hematopoietic malignancies 
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4Table 2 -- Selected Chemical Carcinogens



Vidarbha Journal of Internal Medicine  I  Volume 8  I  February 2010 I 24

REVIEW ARTICLE



Vidarbha Journal of Internal Medicine  I  Volume 8  I  February 2010 I 25

REVIEW ARTICLE



Vidarbha Journal of Internal Medicine  I  Volume 8  I  February 2010 I 26

REVIEW ARTICLE



Vidarbha Journal of Internal Medicine  I  Volume 8  I  February 2010 I 27

REVIEW ARTICLE



Vidarbha Journal of Internal Medicine  I  Volume 8  I  February 2010 I 28

REVIEW ARTICLE


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115

