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 Poisons are substances which when they enter an organism in different ways 

(through the integument, respiratory tract, alimentary tract) in insignificant amounts are 

capable of causing malfunctioning of its vital activity which in definite conditions results 

in unhealthy state, i.e. produce a toxic effect which is called as poisoning. The concept 

“poison” implies interaction between a living organism and a substance. A poison is 

always a chemical substance, either synthetic or natural.  

 The effects of poison on living organism are of two types viz., acute poisoning and 

chronic poisoning. Acute poisoning of an organism by a poison occurs when the poison 

chemicals acts once. It manifests itself in up setting of the vital activity of the organism 

with a possible lethal outcome. Chronic poisoning of an organism is the result of the 

repeated action of relatively small amounts of a poison manifests itself in slowly 

developing malfunctioning of normal vital activity. 

 In our everyday life, we are using and handling number of poison chemicals viz. 

medicine, veterinary medicine, washing and cleaning chemicals, pesticide etc. without 

knowing its proper handling procedure, which leads to toxic effects i.e. poisoning. Among 

the different poison chemicals, the pesticides used by the farmers in our country, who are 

mostly illiterate or poorly literate. The pesticide poisoning is a very common phenomenon 

in our country, even in US. In the late seventies it was estimated that there were 45000 

persons poisoned by pesticides every years in the US of which 2831 were hospitalized and 

200 died. Worldwide survey in 19 countries indicates further that approximately 500000 

accidental poisoning occurs each year with nearly 2000 deaths. There is enough evidence 

from all over the world that acute poisoning by pesticide can cause instant deaths and 

others severe symptoms. Cases of acute poisoning are well documented but there is very 

little scientific information available on delayed and chronic effect of pesticides. 

Pinmental (1980) survey documented that chronic exposure can cause blood dyserasias, 

allergy sensitivities, psychiatric problem, EEG changes, cardiovascular disease, liver 

disease and reduced fertility. He states that very little good epidemiological work has been 

done in this area. Poisoning by pesticides may be occupational or non-occupational. 
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Occupational poisoning occur among workers who are working in the pesticide industries 

or workers busy in preparing the working formulation of pesticides or treating orchards or 

fields, or occupied in the treatment of seeds. The poisoning by pesticides of persons 

having no direct relation to work with them is referred to non-occupational poisoning. eg. 

accidental poisoning. A major case of such poisoning is the careless storage of pesticides. 

A great hazard to health is the use of containers free of toxicants to store food products. To 

overcome such poisoning of pesticide or reduction of such severity of poisoning we have 

to know the sanitary fundamentals of pesticides exposure in different steps, such as, 

working formulation preparation, application, storage, disposal of containers etc.  

 

(I) Safety measures in storing, dispensing and transportation  

1. Pesticides chemicals should be stored in dry places under locked conditions.  

2. The store premises for farmhouse must be big enough with a view to the volume of the 

toxicants to be stored. The roofs must be good order and floors paved with asphalt or 

cemented. The premises must be provided with racks, natural (windows) or forced 

ventilation. The premises must consists of two parts; one for storing and issuing the 

chemicals and the others, an auxiliary room for storing the documents, protective outer 

garments, medicine kits, soap and water.  

3. Food products, fodder and various implements must never be kept in a toxicants store. 

The store must be reliably locked and virulent poisons must be store in special 

compartment that can be sealed. Volatile hygroscopic pesticides are stored in sealed 

containers.  

4. It is prohibited to transport pesticides in the bulk or in faulty containers. It is strictly 

prohibited to carry pesticides together with food products or other commodities. 

5. The residues of unused pesticides together with the containers are returned to the store 

without dispose it in open space. 

 

(II)  Individual protection of workers during application 

To prevent pesticide from getting in to their organism to the skin, respiratory 

organs, and mucus membranes, all must provided with means for individual 

protection.  

As far provisions of the insecticides Act of Government of India, persons handling 

insecticides during its manufactures, formulation, transport, distribution and 

application need to be adequately protected with appropriate clothing.  
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1. Special clothing, gloves and boots are used to protect the skin. When working with 

dusty substances, one must use overall of a dust proof fabric with a smooth surface 

such as moleskin. When spraying or working with liquid pesticides one must use 

clothing made from acid proof fabrics. 

2. Canvas footgear is used for protection when working with dusty toxicant and 

robber boots when spraying. Rubber gloves are use to protect the hands when 

working with liquid forms of pesticide and cotton gloves with film coating and 

acid proof impregnation when working with dusty toxicants. If is prohibited to use 

medical rubber gloves to protect the hands in performing any kind of work.  

3. To protect the eyes from pesticides, one must use the dust proof goggles.  

4. Antidust or antigas respirators and gas masks are use to protect the respiratory 

organs. 

 

(III)   Personal hygiene rules for workers using pesticides 

 The prevention of poisoning by pesticides is determined to a major extent by strict 

observance of the instructions of the personal hygiene rules.  

 An important rule in the prevention of poisoning is played by rational nutrition, 

which increases the resistance of an organism to the action of poisonous substance. 

1. Food must be taken before beginning work with toxicants. The absences of food in 

gastro-intestinal tract create conditions promoting the more suction of chemical 

substances into the blood and increasing the harm to organism.  

2. The breakfast and lunch of persons working with pesticides must contain an 

adequate amount of liquid, not very salty food (soups, milk, tea). Such food 

facilitates the rapid excretion of poisons substances from the organism. It is not 

good to use food products remaining water in the organism (salty fish, vegetable 

etc.) 

3. Person working with organochlorine pesticides (such as lindane, DDT, endosulfan, 

chlorothalonil etc.) must use food reach in animal proteins (meat, fish), calcium 

salts and Vitamin B2 (Riboflavin). Fat must be avoided because they facilitate the 

suction of poisonous substances into the organism; where as for 

organophosphorous (OP) pesticides (Malathion, metacide, metasystax etc.) it must 

include cheese, sugar, sour milk, vegetables, fruit and large amount of vitamin C, 

spicy dishes and fats must be avoided for OP compounds.  
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4. Smoking is prohibited when using toxicants because this facilitates the entry of the 

poisonous substances into the organism. Alcoholic beverages enhance the toxic 

action of pesticides and this is why the use of such beverages is strictly prohibited.  

5. Persons working with toxicant must wash their hands and face with soap and rinse 

their mouth before eating. After finishing work, they must take a shower.  

6. Operators using large quantities should have periodic medical check up and blood 

tests. 

(IV)   Safety measure when using pesticides 

 Safety measures when using pesticides are aimed at preventing the poisoning of 

the workers by the toxicants, contamination of the environment and the contact of 

outsiders and animal with the pesticides. 

1. Levels and instructions enclosed with the container should be carefully read; e.g. 

colour indicators of the pesticide toxicity. 

Classification 
of pesticides 

  Medium lethal dose by the oral route 
(LD50: mg/kg of the body weight of test 
animal) 

Colour of the 
identification 

band on the level 
 
Extremely toxic 
 
Highly toxic 
 
Moderately 
toxic 
 
Slightly toxic 
 

 
1 – 50 
 
51 – 500 
 
501 – 5000 
 
more than 500 

 
Bright red 
 
Bright yellow 
 
Bright blue 
 
Bright green 

 

As per classification of Bailey and Swift (1968) - categorism of some common pesticides 

on the basis of toxicity hazards. 

2. Appropriate clothing should be used. 

3. Application equipments should be checked for leaks or any other defects and they 

should kept in proper working condition. 

4. Clogged nozzles or hoses must not be blown out with mouth for cleaning. 

5. The working solutions are poured into the tanks of the machines through filters to 

prevent clogging. 
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6. Spraying and dusting should be performed in the morning and evening and in dull 

weather in the daytime too. Treatment must never be performed before or during a 

rainfall. 

7. Pesticide must not be left unattended in the field.  

8. Plenty of clean water and soap should be made available, as well as clean clothing 

for change. 

9. Upon the completion of work, all the apparatus must be cleaned, washed with the 

soda solution and water, dried and then placed properly in store. 

10. Warning sings, such as red arrows are setup on the treated areas to protect 

poisoning incidence, of children and livestock. 

11. Children, pets and farm workers must not enter the prayed field for the specific 

period mention by the manufacturer of the pesticide sprayed. Even with safe period 

pesticide, at least spray deposit should be allowed to dry up before entering the 

field. 

 

(V)    Disposal of unwanted containers and pesticides 

 Containers emptied of toxicants are neutralized and those suitable for further use 

are returned to the plant or used to store the same toxicants. 

1. Emptied paper and wooden containers that can no longer be used are burned and 

their ashes must be buried in the earth on a section at a distance from water basins 

and dwelling of at least 200m. Unfit metals containers are crushed, while glass 

once is broken and every thing buried in a pit. 

2. Pesticides spoiled as a result of prolonged storage or of damaging of the container 

and also residues of small amounts of pesticides whose stores is not expedient, as 

well as working formulation that were not used in good time are to be destroyed. 

The ways of destroying pesticides depend on chemical properties of the ingredient 

of the pesticide, the amount of substances to be destroyed and the conditions of 

destructions. 

3. Organophosphorous, organochlorine, dinitrophenol compounds and others 

decomposing in an alkaline medium are neutralized with a 5% solution of a caustic 

alkali or suspensions of slaked lime or lime chloride. After detoxification, the 

poisonous chemicals are buried in a pit one meter deep at a distance of at least 0.5 

km from residential buildings, sources of water or pastures. 

(VI)  Neutralization of containers and protective garments. 

 5



 The neutralization is conducted with substances detoxicating the pesticides from 

apparatus, containers garments etc. 

1. Metals and glass containers (barrels, cans, drum, jars) contaminated with 

organophophorous, organochlorine compounds and derivatives of denitrophenol 

and other pesticides are neutralized with alkaline solutions (soda, wood ash, lime). 

The containers are filled with 5% solution of caustic or washing soda and left 

standing for 6-16 hours and are then repeatedly washed with water. Containers 

emptied of carbamate pesticides (thiram, carbayl) are neutralized using a 1% 

solution of potassium permanganate acidified with hydrochloric acid (5ml/liter) or 

a paste of lime chloride. 

2. Protective outer garments contaminated with toxicants may be a source of 

poisoning; therefore they must also be neutralized. It is prohibited to wash 

protective outer garments near wells, rivers, lakes and other sources of water. 

Garments contaminated with organochlorine pesticides are soaked in a hot 0.5% soda 

solution for six hours; the solution must be stirred and changed three times. They are 

next washed in a soap and soda solution. Protective garments contained with 

organophosphorus and other pesticides are neutralized in a soap and soda solution for 

6-8 hours, after which they are washed two or three times in a hot soap and soda 

solution. Rubber shoes, gloves and aprons must be treated with a lime chloride paste 

or a 3-5% solution of soda ash and washed with water. 

Based on the finding and the occurrence of occupational and non-occupational 

poisoning of pesticides, it is clear that several pesticide safety issues need additional 

attention. First of all more comprehensive and intensive education efforts ( e.g. 

Training programme for safety measure in pesticide use) need to be implemented to 

better inform the consumer about potential hazards associated with pesticides 

specifically in mixing, applying and storing these products. These efforts could be 

coordinated through state extension services, public health agencies, merchants that 

sell general use pesticides or allied environmental health organization and agencies. 

Second, clear leveling on pesticide package is need. The level on pesticide package 

must explain in local languages the actual side effects which can be caused by the 

pesticides instead of using meaningless terms like “caution” poison etc. 

Third, childproof packaging is needed. Over the, last decade, there has been a 

dramatic improvement in tamper and childproof packaging of pharmaceutical and food 
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per human consumption in U.S. This technology should be extended to pesticide 

packing. 

 Fourth, new packaging technology (e.g. Pouch) and modern formulation should be 

developed for penetration of poisoning. Pouch of pesticide formulation can be 

developed for a mixing of 1 liter of water or coverage of 100sq mt. area, because 

accidental poisoning generally occurred from opened or unsealed bottle. Aerosol type 

formulation should be developed for field spraying to prevent the poisoning through 

preparation of working solution. 

Finally, the record of pesticide related poisoning should be properly mentioned. 

Under estimates of actual pesticide related poisoning s are likely due to missing date, 

budget deficiencies affecting staff and record keeping and failure of victims to contact 

the physicians in due time. 
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