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The need to protect scarce and essential resources 
from other living things is truly prehistoric, but it 
is only in the last century that toxic chemicals have 
come into widespread use. Although pesticides are 
useful in agricultural sector and in control of vector-
borne diseases, they may cause illness and death in 
humans. People most susceptible to direct contact 
with pesticides are subjects constantly exposed to 
pesticides either in the agricultural sector or in the 
pesticide manufacturing sector.  Today, it is almost 
impossible for anyone to avoid frequent exposure to 
several different pesticide residues because of their 
extensive use. No wonder there is concern about 
possible adverse effects on human health arising from 
continual, long-term, and low-level pesticide exposure. 

Health Effects of Pesticides covers various aspects of 
the use of pesticides, their behaviour, degradation, 
and impacts on the agrarian environment. It focuses 
on pesticide poisoning incidents and farm practices in 
developing countries. The health impacts of pesticides, 
including neurological, respiratory, and dermal effects, 
are examined. Other repercussions caused as a result 
of pesticides, including reproductive abnormalities 
and cancer, are comprehensively discussed. Effects 
of pesticides on general health and agrarian health 
surveys have been touched upon. 
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PrefacePreface

Science and technology have been two important drivers for economic 
development in India. They have been responsible for increased production 
in both agricultural and industrial sectors and have fuelled the sociocultural 
and economic development of the country. The green revolution shepherded 
innovative technologies for control of pests besides other farming practices, 
resulting in significant increases in food production.
 Pesticides were developed for killing life forms. The need to protect 
scarce and essential resources from other living things is truly prehistoric 
but it is only in the last century that toxic chemicals has come into 
widespread use. These chemicals kill the pests but their residues remain in 
the food and enter the human body along with it. They are sequestrated 
but human organs get affected by them. Pesticide poisoning may affect 
a single organ system or, alternatively, it may damage multiple organs. 
Detection of pesticide or its metabolites in body fluids requires a complex 
set-up, the lack of which results in misdiagnosis of delayed effects of 
pesticides. The current focus of medical therapeutics on microbial and/or 
nutritional causality of disease further complicates the issue. 
 Pesticides are useful in agricultural sector and in control of vector-
borne diseases, but they may cause illness and death in humans. People 
most susceptible to direct contact with pesticides are subjects constantly 
exposed to pesticides either in the agricultural sector or in the pesticide 
manufacturing sector. Workers engaged in mixing, loading, and application 
of pesticides are exposed to pristine forms of pesticides and they may 
absorb these pesticides through their skin. This may result in both local 
effects on the skin and systemic poisoning through dermal absorption. 
Indirect contact with pesticides results from the ingestion of pesticide 
residues in food. This leads to an increased body burden of pesticides over 
a long duration and may or may not be associated with illness.
 Depending on the specific biochemical mechanism of action, a pesticide 
may have widespread effects throughout the body, or it may cause a 
very limited change in physiological functioning of a particular organ. 
Innumerable factors play a role in disease production or detoxification and 
segregation/removal of the poison from the body. 
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 Today, it is almost impossible for anyone to avoid frequent exposure 
to several different pesticides residues because of their extensive use. 
No wonder there is concern about possible adverse effects on human 
health arising from continual, long-term, low-level pesticide exposure. 
There is a particular concern regarding possible toxic effects in relation 
to carcinogenicity, mutagenicity, teratogenicity, neurobehavioural and 
neurotoxic damage, including allergic, and other immunoregulatory 
disorders.
 This book is an endeavour to create awareness and share pertinent facts 
about pesticide usage across all stakeholders with an expectation that it 
will help in controlling the unbridled march of metabolic and the so-called 
‘lifestyle diseases’. The authors have addressed the issues relating to 
toxicity, known and probable adverse health impacts, exposure assessment 
studies, human studies reported from developing countries, acute and 
chronic toxicity profiles, current laws and legislations in India, and gap 
areas in this field. 
 The authors gratefully acknowledge the work and interest of our 
colleagues who initiated human studies on pesticide use among mango 
plantation workers at Epidemiology Section of IITR in mid-1980s and to 
those who continue to delve deeper into the area till date. The authors are 
thankful to the publisher, TERI Press, for the processing of the manuscript 
in time.

Dr A. K. Srivastava
Dr C. Kesavachandran



ContentsContents

Preface v

1. INTRODUCTION 1

 Brief History of Pesticides 1
 Types of Pesticides and their Usage 6
 Potential Health Hazards 8
 References 10

2. ACUTE AND CHRONIC TOXICITY 11

 Toxicity 11
 Risk Assessment of Long-term Hazards  

Posed by Pesticide Residues 16
 Plan of Action for Acute Pesticide Poisonings 21
 References 26

3. TOXICITY PROFILE 29

 Organophosphates 29
 Organochlorine Pesticides 35
 Carbamates 41
 Pyrethroids and Other Botanical Pesticides 44
 Thiocarbamates and Dithiocarbamates 47
 References 53

4. KNOWN AND PROBABLE ADVERSE HEALTH IMPACTS 57

  Pesticide Poisoning – Suicides/Homicides/Accidental 57
 Cancer 58
 Congenital Malformations 58



Contentsviii

 Neurological Dysfunctions 59
 Neurodegenerative Diseases 60
 Asthma 61
 Endocrine Disruptors 62
 Diabetes 63
 Reproductive Abnormalities 65
 Direct Effects on Pesticide Handlers 66
 References 69

5. EXPOSURE ASSESSMENT STUDIES 79

 Pesticide Exposure Assessment 79
 Human Health Risk Assessment  80
 Blood Cholinesterase Activity 83
 Pesticide Residues Analysis in Blood 84
 Lung Function Test 87
 Nerve Conduction Velocity Measurements 87
 Emerging Analytical Tools 88
 Pesticide Exposure Monitoring Methods 88
 References 97

6. HUMAN STUDIES IN DEVELOPING COUNTRIES 107

  Estimates of Pesticide Production and Pesticide Poisoning 107
 Concerns in the Agrarian Sector due to Pesticide Spraying 108
 Pesticide Poisoning Incidents and Farm Practices  

in Developing Countries 109
 Health Impacts 121
 Health Surveys Conducted by IITR 121
 Conclusions 122
 References 123

7. CURRENT LAWS AND LEGISLATION IN INDIA 131

 The Plantations Labour (Amendment) Act, 2010  
(Chapter IVA, Provisions as to Safety)  131

 The Environment Protection Act, 1986 132
 The Insecticides Act, 1968 and Rules, 1971 133



Contents ix

 The Prevention of Food Adulteration Act, 1954 140
 The Factories Act, 1948 141
 Insecticide (Amendement) Rules, 2006 142
 Conclusions 146
 References 148

8. GAP AREAS 151

 Good Agricultural Practices 151
 Fate of Pesticides in Environment 151
 Evaluating Evidence on Environmental Health Risk:  

New Paradigms  152
  Molecular Epidemiology 153
 Role of Systematic Review and Meta-analysis 153
 Solutions and Roadmaps for Further Research 154
 Health Management 154
 References 156

Index 157
About the Authors 171



Health Effects of Pesticides

Publisher : TERI Press ISBN : 9788179935439 Author : A K Srivastava, C
Kesavachandran

Type the URL : http://www.kopykitab.com/product/6130

 Get this eBook

http://www.kopykitab.com/Health-Effects-of-Pesticides-by-A-K-Srivastava-C-Kesavachandran

