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PREFACE

Pesticide poisoning cases are reported sporadically from almost all over the country. Acute or chronic poisoning may
occur by any of the pesticides used in the protection of crops, storage of grains, control of household pests, the vectors of
human and animal diseases and the nuisance insects. The environment may be contaminated by improper disposal of insec-
ticides or their containers or attempt to commit suicide or accident in the transportation or application of insecticides etc.
Large scale poisoning cases have been reported by inadvertent which have opened up for cash crop cultivation excessive use
and at times misuse of pesticides and very often careless handling of the pesticide has been observed. By and large pesticide
poisoning is due to accidents or negligent handling. Cases of poisoning may become serious or fatal due to lack of recog-
nition and non-availability of emergency treatment. Fortunately, it is possible to completely avoid poisoning by preventive
methods, and if there is a case of poisoning early recognition of the symptoms of poisoning and prompt emergency treatment
can save the patient. ' :

This course is therefore designed for the training of trainers who are medical officers on the diagnosis and treatment of
pesticide poisoning with the objective to (i) organize similar courses for medical officers and (ii) impart training tocommunity
health workers for which a separate manual has been provided.

At the end of the course medical officers attending the course are expected to acQuire adequate knowledge on various
pesticides used in the country, their toxicology and mode of action, method of application, possible ways of pesticide
contamination and poisoning, methods of safe use of pesticides, signs and symptoms for emergency treatment and follow up
action so that participants would be able to treat cases of poisoning in their areas and impart training to community health
workers. The community workers after training should in turn become proficient in recognition and emergency treatment
of poisoning cases. A community health worker should be able to acquire basic knowledge on various types of pesticides used
in public health, agriculture and protection from household pests; likely hazards associated with each pesticide; do'sand dont's
in the use and safe storage of pesticides; recognition of early symptoms, administer first aid treatment and arrange immediate
medical help with full details of the source of poisoning and about the chemical and history of the patient for correct treatment
by the doctor.




The course is meant to be given over a 4 day period in conjunction with the following supplementary materials:

Recognition and Management of Pesticide Poisonings, D.P. Morgan

"The WHO Recommended Classification of Pesticides by Hazard"

"International Code of Conduct on the Distribution and Use of Pesticides" FAO

"WHO Recommended Drinking Water Standards for Pesticides"

"Pesticide Act"

Manual for training of community health workers on treatment and diagnosis of pesticide poisoning.

O\ LR B 1 b

For further information, please contact Chief, Promotion of Environmental Health, South East Asia Regional Office,
WHO, New Delhi. ;




SECTION - I GENERAL
CHEMICAL PESTICIDES IN LIQUID OR SOLID STATE
Definitions  : “PEST AND PESTICIDE'
PEST ; A PEST IS AN ORGANISM WHICH IS
TROUBLESOME, DESTRUCTIVE OR
CARRIES DISEASE TO PLANTS OR
ANIMALS

PESTICIDE : ANYTHING WHICH KILLS A PESTIS
A PESTICIDE

Commonly used pesticides are toxic chemical substances which should be handled carefully. There are other kinds of
pesticides such as biological agents, but these are not in common use. The rules for the safe use of these are similar in most

respects to those for chemical pesticides.

Some biological agents are:

Bacteria g Bacillus thuringiensis, Bacilllus sphaericus

Fungi ! Lagenidium gigantum, Coelomomyces species
Culicinomyces species, Leptolegnia

Nematodes : Romanomermis species

Protozoa : Nosemo algerae

Viruses : Nuclear - polyhedrosis viruses




PESTICIDES ARE NAMED AFTER THE PEST THEY KILL
Examples:

INSECTICIDES kill insect

LARVICIDES kill insect larvae
FUNGICIDES kill fungi (moulds)
RODENTICIDES  kill rats and other rodents
MITICIDES kill mites

(Acaricides)

MOLLUSCICIDES kill snails

OVICIDES kill insect eggs

"NEMATICIDES kill nematodes
A he above groups of pesticides are used in India.

This course does not cover fumigants which are chemical pesticides used as gases.

Types of exposure to pesticides*

Unintentional exposure Intentional exposure
(dermal, oral, respiratory) (from water, air, food)
1 I

l i I
Occupational Non-occupational | Suicides |

exposure exposure (from
water, air, food)

—

Short-termy [Long-term Short-terﬂ Long-term

*Source WHO




FORMULATIONS
The pesticide itself is known as the active ingredient (ai)
Usually it has to be diluted for use because:

1) physical properties of the active ingredients are unsuitable for field use
ii) pesticides are highly toxic in the pure form (ai), and
iiil)  required doses are difficult to disperse due to high concentration.

To make dilution easy, the pesticide is made into a FORMULATION
Some formulations are:

Mixture with water/oil 1) Wettable powders (WP) also called water dispersible powders (WDP)
. ii) Emulsifiable concentrates (EC)

Dry applications 1) Dusts (D)
ii) Granules (G)
iii) Encapsulated granules

Gas or vapour 1) Fumigants
1) Smoke generators or tablets which vaporise
iii) Aerosols and pressurised sprays,

Others 1) Seed protectants (dry or liquid)
i1) Baits for rodents, slugs, cockroaches etc.
ii1) Ultra low volume concentrates (ULV)




1. WETTABLE POWDER

Also known as a water dispersible powder (WDP). It is added to water and mixed.
Inertdusts (such as Silicon oxides and Calcium silicates) are impregnated with pesticide and a wetting agent (detergent)
is added. Resultant powder on mixing with water forms suspension.

Examples - DDT as 50% and 75% WDP
BHC as 50% WDP
Synthetic pyrethroids -
Deltamethrin 2.5% WP
Cyfluthrin 4.0% WP

2. EMULSIFIABLE CONCENTRATE
Pesticide is mixed with emulsifier to help the concentrate mix readily with water. The emulsifier causes oil to disperse

uniformly throughout the carrier (i.e., water). Emulsifying agents used in the formulations are sodium naphthyl sulphonate
and cetyl pyridium bromide.

Some preparations are : Cypermethrin 25% EC
Malathion 50% EC
Abate 50% EC

For discussion

If a container is damaged, which formulation will cause more contamination:
wettable powder?
emulsifiable concentrate?
Anemulsifiable concentrate will cause more contamination and toxicity, asitis liquid based and penetrates through surface
layer. Itcannot be collected back unlike WDP which contaminates only upper layer of area of contact and the powder can
be scraped.




3. GRANULES
Granules may be floating, semi-floating or settling granules.
Usually, the active ingredient in the granule formulation is dispersed throughout the granule.

Pesticide is contained in small granules of inert material either as coating or as impregnated toxicant in the build up of the granules.
Active ingredient content varies 3% to 10% in India. Since formulation is applied in soil, granules are less harmful to beneficial insects
such as bees. Temephos granules, used for control of mosquito breeding are made with China clay, Kaolin and attapulgite as formulation
materials.

Examples:  Thimet 10-G (Organophosphate)
Furadan 3-G (Carbamate)
Baygon bait - granules 2% propoxur (carbamate)
Fenthion (2% granules)

4. DUSTS
Dusts can be used in undiluted form or can be mixed with inert diluent.

Granules and dusts are not usually diluted but are used in the form shown. The pesticide (active ingredient) is often present in low
concentration.

Some common materials used as diluents in the dusts are
Talc

Prophyllite
Kaolin
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2{ | 'For discussion:

[ } How would dusts be affected by wind?

operated or powder driven dust blowers from
the windward side of the site of application to
take advantage of the wind to carry the insecti-
cide across the site. A change in the direction of
wind or blow-back can envelop the operator in
the insecticidal dust. Thus itisdesirable for him
0 wear a face mask during treatment.

ii Insecticidal dusts can be applied by hand

Do not spray or dust into the wind

“
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TOXICITY

Toxicity is the ability of a pesticide to cause harmful effect or it is the property of a substance which causes adverse effects
in an organism. The term can be further split into

Acute : adverse effect in single short term use.

Chronic 4 adverse effect through repeated exposure.

Oral 3 adverse effect on swallowing. '

Dermal : adverse effect through intact skin.

Inhalation - adverse effect due to absorption during respiration.

Toxicity varies with
1. The SPECIES
Obviously, a pesticide must be highly toxic to the target pest, if it is to be efficient, it may be less toxic for man.

2. The CONCENTRATION of the ;O);ic part (the active ingredient) in the formulation as it is handled.
For discussion
Which is more toxic:
Emulsifiable concentrate?

OR

Dust?

Emulsifiable concentrate is more toxic than dust because it is more quickly absorbed through skin or mucous membrane. But
when inhaled during application by dust blower, dusts may be as toxic as emulsifiable concentrates.

I |
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HAZARD
Hazard is the probability of adverse effects occurring.
Hazard = Toxicity X Exposure
Hazard and toxicity are different:
If exposure is nil, hazard is nil.
Hazard can be reduced by reducing exposure. The real concern is the risk or hazard associated with use of chemical, ﬁot
whether it is toxic or safe. Depending on use and disposition a very toxic compound may ultimately be less harmful than a

relatively non-toxic one.

How to reduce exposure is dealt with in subsequent sections.

veww

Yellow Blue Green

Labels convey information on hazard and toxicity




LABELS
National labels according to hazard class.
Pesticide are labelled according to their hazard class. Labels also give instructions according to the toxicity of the pesticides.

In India,Rule 19 of the Insecticide Act calls for warning symbols which are diamond shaped. The lower traingle is coloured to
indicate degree of toxicity of contents. Upper triangle contains signal words for cautioning.

Category - LDS0 (oral) Warning Instructions
mg/kg word
1. Extremely toxic  1to 50 POISON  Keep out of reach of children if

swallowed or if symptoms of poisoning
occur, call physician immediately

2. Highly toxic 51-500 POISON  Keep out of reach of children.
3. Moderately toxic  501-5000 DANGER Keep out of reach of children.

4. Slightly toxic 5000 CAUTION -

—11




ADDITIONAL INFORMATION ON LABEL AND LEAFLET’

Every pesticide container has a label affixed on it. The word label includes not only the printed paper label stuck on the
container, but also the printing or stencilling on the container. The label on the container provides the most important facts
about the pesticide in the container.

The leaflet is a paper found inside the container or otherwise attached to it. The leaflet also contains very important
information. Both are statutorily required under the Insecticides Act, 1968 (section 18 and 19). Both the label and leaflet
and the instructions on them must be thoroughly read by the user. The information contained on the label and in the leaflet
is not only important but has been termed as the most expensive literature in the world. This is because of the expenditure
on research and development, not only on the pesticide but also on its use, bioefficacy, toxicology and safety. Considering
the effort and money spent in gathering and documenting the label information, it is important that the user appreciates the
value of the information.

As stated earlier both the label and the leaflet are statutorily required. Before a pesticide is registered for use the label and
leaflet are submitted to the Central Insecticides Board for their approval. The Central Insecticides Board examines
thoroughly on all aspects, especially usage and safety, before according their approval. Good manufacturing practice calls
for the label and leaflet to be read by the user, and the instructions thereon to be strictly obeyed.

LABEL
1. Name of the insecticide including:
a) brand name

b) trademark
C) common name

*Source: Manual for pesticide users published by Pesticide Association of India.
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10.

11.

Name of the manufacturer: The full name and address of the manufactureris given. In case the manufactureris different
from the person in whose name the insecticide is registered, the relationship between the manufacturer and the person who
has registration is normally given.

Registration Number of the Insecticide: This is a number given by the Central Insecticide Board to the manufacturer
for a particular insecticide. It is exclusive for a manufacturer and insecticide.

Ingredient Statement: This gives the names of the active ingredients, inert ingredient etc. with a percentage composition
of each. Generally, the common name of the active ingredient is given if a common name is not approved, the correct
chemical name is mentioned sometimes both are mentioned

Type of formulation: This describes the type of formulation such as an emulsion concentrate, wettable powder, dust,
granules etc. This also states the percentage content of the active ingredient in the formulation.

Net contents of the package: This indicates the quantity of the formulation in the container. This is generally expressed
in kgs., gms., litres or millilitres. the quantity given is the net weight of the package.

Batch number: This indicates the quality control batch number assigned by the manufacturer. Different manufacturers

have their own standards of assigning the batch number.

Date of manufacture: This is normally mentioned on each package and indicates the date on which the material was
manufactured.

Expiry date: This is a date subsequent to the date of manufacture indicating the period within which the pesticide retains
its efficacy and safety. This is an indication of the shelf life of the product.

Antidote statement: The antidote statment describes the specific antidote (s) applicable to the pesticide. This is given
to assist treatment in case of poisoning.

Warning symbols and signal words: As mentioned earlier.
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The label is affixed on the container in such a manner that it cannot be ordinarily removed. Furhter, most labels contain all
the information in more than two languages; Hindi and English are commonly used and other regional languages are also
used on the label. Alteration, obliteration or defacement of the label in whole or in part, other than by a manufacturer is an
offence under the Insecticide Act.

LEAFLET: For each unit pack one leaflet is provided by the manufacturer. Tile leaflet contains very useful information.
Limitation on the use of the pesticide is given on the leaflet. The following information is normally available on the leaflet.

1. Particular application of the pesticide: This includes names of insects, weeds, diseases etc. for particular crops
against which the pesticide may be used.

2. Directions for use: This indicates the dosage to be applied, the manner of spraying, the time of application and other
useful information related to the method of use of the insecticide.

3 Warning and cautionary statement: This includes symptoms of poisoning, safety measures required, emergency
first aid treatment and antidotes. This also provides information about the flammability, irritation and other hazards.

4. Container disposal: This includes instructions concerning the decontamination of the empty containers and their
method of disposal. -
D Storage information: This includes information on the method of storage.

- ]




SECTION II
Signs, Symptoms and treatment on an emergency basis

Pesticides are poisonous chemicals that kill insects, weeds or other pests, but they can also poison people. People may be
poisoned by getting pesticide on their skin, or by breathing in vapour, spray droplets or dust, or by swallowing.

Given below are some of the ways people may be poisoned:
- if they use pesticides in a wrong way. For example, children may be poisoned if pesticides are sprayed on their bed clothes.

- if they do not use protective equipment.

if they eat, drink or smoke after working with pesticides.
- ifempty pesticide containers are used to store food or drink.
ROUTES OF ENTRY

ORAL
There are four routes by which pesticides can enter the body.
The first route is through the MOUTH
At work:

- by eating and drinking while handling pesticides e.g. contaminated food, vegetables, fruits & drinking water.

by smoking while handling pesticides

I |




At any time:
- by taking a drink from something containing pesticide in mistake for some other liquid.
- by leaving anything contaminated or containing pesticides in the way of young children.

The most common route of entry through oral route is by eating and'drinkidg while handling pesticides and also smoking
while handling.

Most common mode of entry of pesticides through oral route

16




INHALATION
The second route of entry is through the LUNGS by breathing in the pesticide.

This can be done by breathing in:

- vapour
- light spray
- light dust

Only minute particles reach the lungs but larger particles can be absorbed through mucous membranes or coughed up

and swallowed. .

The lungs are a primary route of entry for
vapours, fumes and dusts.

e A
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DERMAL

The third important route of entry is dermal. The human body is covered by skin, also known as epidermis. Even where
skin is intact, pesticides are capable of diffusing and crossing this barrier. In other words it is possible for pesticides to
enter the human body even through intact skin.

All areas of skin permit pesticide absorbtion. However, research has shown that different parts of body permit
different rates of absorption.

Pesticide Absorption Rate in various parts of human

skin

Body Area ~ Relative absorption
rate per minute

Forearm 1.0

Palm of hand 1.3

Ball of foot 1.6

Abdomen 2.1

Skull 3.7

Forehead , 7.0

Scrotum 11.8

Other factors influencing absorption of pesticides from
dermal route are:

Skin characteristics: sores and abrasions, wetness of
skin, location on the body (absorption occurs readily

through eyes & lips)
Some pesticides can be absorbed Environmental Factors: temperature, humidity
directly through the skin Pesticide characterization: acidity (pH), vehicle, physi-
cal, state (solid, liquid, gas), concentration of active
ingredient

8 | |




When the skin is broken either due to injury or other diseases, it is much easier for the pesticide to enter the body.

Never allow pesticides to come in contact with cuts or wounds

19




Subject A signs and symptoms of intoxication : emergency treatment

1. ORGANOCHLORINES
Signs and symptoms
Poisoning by organochlorine compounds causes -

at first: irritation
headache
malaise (feeling of tiredness)

then: giddiness
nausea
vomiting
muscle twitching
convulsions
respiratory depression

In acute poisoning onset is within 1-72 hrs. and death within 24 hours of the onset.

The above signs and symptoms are usually seen with the more toxic organochlorines only e.g., aldrin, dieldrin, DDT
does not cause these acute symptoms in ordinary exposure but it is stored indefinately in human tissues

DDT in dry powder and aqueous suspension forms is poorly absorbed from GIT and respiratory tract and does not
penetrate the skin appreciably. Oils, fats and lipid solvents, however, enhance the absorption of DDT from all sites including

intact skin.

No simple confirmatory laboratory test is available.
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The clinical presentation also includes the following systemic effects.
a. Central Nervous System

Organochlorines are CNS stimulators that produce apprehension, excitability, parasthesias, dizziness and tremors pro-
gressing to stupor, coma and convulsions in severe cases. They may enhance myocardial irritability leading to cardiac
dysrythmias after heavy exposures. Serious complications involve seizures with resultant hypoxemia, metabolic acidosis
and death.
b. Lungs

The solvent vehicle or organochlorine insecticides is capable of producing hydrocarbon pmeumonitis after aspiration.
c. Blood

Lindane has been reported to cause aplastic anaemia, agranulocytosis and bone marrow hypoplasia.

d. Muscle

Myoglobinuria, acute renal failure and a proximal myopathy may develop with lindane.

e | 2




Emergency treatment

If a person seems to be suffering from organochlorine poisoning following steps should be taken.

a. if a person is not breathing
- give artificial respiration

b. if person is breathing but is not conscious
- turn on to face with head to one side
- watch breathing
- send for, or transport to medical aid .
- in case of convulsions (fits) gently restrain person to avoid injury.

c. if person is breathing and is conscious
- send for, or transport to medical aid
- if person has drunk poison, induce vomiting

22
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2. ORGANOPHOSPHATES

Signs and symptoms

Poisoning by organophosphorus compounds causes -

at first : sweating then: pin-point pupils
salivation brachycardia
lacrimation diarrhoea
weakness and tremor vomiting
abdominal cramps respiratory difficulty
blurred or double vision - convulsions
' coma

cardiac arrythmias and arrest

Headache and vomiting are common symptoms of pesticide poisoning

23




In acute poisoning: onset within '/, - 12 hrs, death within 48 hours recovery is complete if the dose is not fatal.
Confirmatory laboratory test:

Plasma cholinesterase activity estimation is diagnostic if plasma cholinesterase activity is less than 20% of normal or whole
blood cholinesterase is less than 60% of normal.

The poisoning due to organophosphates is due to deactivation of acetylcholinesterase enzyme. This causes accumulation
of large amounts of acetylcholinesterase enzyme. This causes accumulation of large amounts of acetylcholine. The clinical
effects can be categorized as:

a.  Muscarinic effects

- Tightness in chest, wheezing, rhinitis, dyspnoea, increased bronchial secretion, cough, pulmonary oedema, cyanosis.
- nausea, vomiting, abdominal tightness & cramps, diarrhoea, tenesmus, fecal and urinary incontinence,

- sweating, salivation, la'crimation

- brachycardia, fall in blood pressure,

- miosis, blurring of vision

b.  Nicotinic effects

- muscular twitching, fasciculation, weakness, cramps.

- pallor, tachycardia, elevation of blood pressure.

C. Central nervous system effects

- initial stimulation followed by depression




Emergency treatment
If a person seems to be suffering from organophosphorus poisoning treatment is urgent.
1. If atropine is available give 2 mg I/V and repeat after 10-15 minutes if symptoms not improved.

2. if person is not breathing:
- give artificial respiration

3. if person is breathing but is not conscious
- wash contaminated skin
- turn the face head to one side
- watch breathing
- in case of convulsions (fits) gently
restrain person to avoid injury.

4. if person is breathing and is conscious
- if person has drunk poison, induce vomiting
- wash contaminated skin
- watch carefully and do not leave alone for half a day
even if the person seems to have recovered.

In all cases send for, or transport to medical aid if possible.

REMEMBER
- Prevention is better than cure
- Determine priorities quickly
- Act promptly, delay can be fatal
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Wash the patient thoroughly with clean water.

‘Spills should be wiped off when wateris not
available.




3. CARBAMATES

Signs and symptoms
Poisoning by carbamate compounds causes:

at first: sweating
dizziness
weakness
tightness in chest
abdominal cramps
vomiting
blurred vision
tachycardia’
muscle fasciculation

Note: Onsetis sudden. Symptoms usually start to improve in 1-2 hours and complete recovery can occurin 12 hrs. Fatalities
are uncommon except after massive oral dosage.

The above symptoms are due to muscarinic & nicotinic effects like organophosphates.

Confirmatory laboratory test: Cholinesterase activity can be measured in severe cases but it is not usually helpful due to rapid
spontaneous reactivation of enzyme.

Emergency treatment: Keep quiet and transport to medical aid if person does not seem to be recovering.
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4. CHLORONITROPHENOLS
Signs and symptoms

Poisoning by chloronitrophenols and cresols causes:

Dyspnoea

- hyperpyrexia

weakness

hyperglycaemia and glycosuria
- coma '

Onset in acute poisoning may be delayed due to slow cumulative absorption. Death is due to irreversible hyperpyrema,
early appearance of rigor mortis.

Chronic poisoning causes:

- yellow staining of skin and hair (but not sclera)
(this colour does not wash off)

peripheral neuritis

agranulocytosis

generalised weakness

cataract

Confirmatory laboratory tests:
Compound in blood ( 4 mg/100 ml)

Emergency treatment: - artificial respiration if required
- wash the contaminated skin

28




5. BIPYRIDYLS
Signs and symptoms
Bipyridyls (paraquat, diquat) cause serious poisoning when taken by mouth.
At first: malaise
weakness
ulceration of mucous membranes
After 48 hours: renal and hepatic dysfunction
After 14 days: dyspnoea
- progressive pulmonary fibrosis
death due to respiratory failure
Condition is usually irreversible after 48 hours.

Laboratory confirmation: in urine or gastric aspirate:

to 5 ml add 0.1 g sodium bicarbonate
0.1 g sodium dithionite

Mix, blue colour positive for paraquat, yellow-green for diquat.
Splashes in eye are severely irritating to conjunctiva and cornea. Exposure of hands causes discoloration and shedding of

nails. Inhalation causes epistaxis due to ulceration of mucous membrane. Inoculation into scratches etc. causes skin
vesiculation.

S — | 2°




Emergency treatment:In case of bipyridyl poisoning take the following measures whether or not symptoms are apparent:

- Induce vomiting

- Wash out stomach with plenty of water and leave 7% bentonite or fuller's earth 70% in stomach.

- Send for further medical attention.

6. WARFARIN

Signs and symptoms

Warfarin, a coumarin derivative, is one of the most widely used rodenticides and has a good safety record. Rodents
must eat the bait 3-10 days before fatal levels are achieved, which means a human toxicity can develop only after repeated
doses. Multiple doses inhibit normal clotting and cause death by haemorrhage. A dose of 1-2 mg/kg wt daily over 1 week
causes severe haemorrhage. '
Acute effects depend on site of haemorrhage
and include: Haemoptysis, haematuria, gastrointestinal bleeding, abdominal or back pain, haemarthrosis, chymotic lesions. -
Maximum depression of coagulation factors occurs 36-72 hours after warfarin ingestion.
Laboratory confirmation:
Depression of prothrombin time.

Estimation of warfarin in blood levels.

Emergency treatment: Give activated charcoal if large amounts have been ingested.

o




EMERGENCY TREATMENT (General)

1. ARTIFICIAL RESPIRATION

Artificial respiration is given when a person is not breathing on his own.

1. Make sure that airway is clear by pulling chin up and head back.
2. Use mouth to mouth method, through a cloth.
3. Fill the chest of the person with air 10 times per minute. Watch the chest rise to be sure airway is not blocked.

If medical aid is available, continue until the doctor says to stop. If medical aid is not available, and the pulse

is beating continue as long as possible. If the pulse is not beating, stop after half-an-hour.

. '-':",'l,k_/ S . - S

L
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Tilt the unconcious patient's head backward
to open his air passages.

PP (yl

Give the patient artificial respiration
and send immediately for medical aid.

31
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FIRST AID

Patient is
unconscious

|| Open the airway |
T

Is the patient breathing ?

Yes

No

Clear vomit, food from mouth and throat

ﬁs the patient breathing? l

Yes

No

Are the lips burnt?

Yes

No

Give mouth to mouth breathing
2 deep breaths
|

|Is heart beating? }

No

Give heart massage and
mouth to mouth/mouth to nose
breathing for 1 minute

1
Fhearl beating? |

No -

Give heart massage and mouth to
mouth/mouth to nose breathing

No

for 3 minutes
|

Is heart beating?

Yes

Stop heart massage

give mouth to nose breathing
2 deep breaths

Yes

Yes

1
Continue mouth to mouth/mouth to
nose breathing until patient begins
to breathe by himself

—

Put patient in

recovery position




2 VOMITING

A).  When a person vomits it is important that none of the vomit should be breathed into the lungs.

If the person is unconscious, lie him front downwards, head downwards, head down and turned to one side.

Transport the person in this way in case he vomits. Never give anything by mouth to an unconscious person.

B).  Toinduce vomiting:

- place person head downwards

- put your fingers in person's mouth and lightly tickle the back of throat

- do not give slat mixtures to induce vomiting.

Do not try to induce vomiting if the person is unconscious.

Contraindications for induction of vomiting

1. Unconcious patient

2. Convulsing patient

3. If ingested poison is strong alkali, corrosive and or kerosene.

Induce vomiting in the conscious patient who has ingested highly toxic material

33
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WHAT TO DO IF THE PATIENT HAS SWALLOWED POISON?

[I_s patient unconsious?f———— Yes

No

[Is patient drowsy | — yes

No

I&s patient had fits? Yes

No

Do you know what the
patient has swallowed®™f—___ No

Yes

Has the patient taken a

chemical which burns? Yes

DO NOT GIVE ANYTHING
BY MOUTH

No

Give water to drink not
more than 2 glasses

|

Has patient swallowed kerosene, petrol, white spirit,
or products containing these chemicals?

Yes

No

Is it less than 4 hours since patient No
took the poison?

Yes

Make the patient vomit.
keep some of the vomit in a small bottle

do not make the
patient vomit

Does the patient need to be given medicine by mouth |.

(such as antidote for paracetamol or for iron)

Yes

No

Give activated charcoal mixed with water

Give a laxative

Give the medicine
do not give activated charcoal




A)

B)

O

D)

E)

3. TRANSPORTATION
If the person seems to be poisoned, transport to hospital/medical centre as soon as possible, but -
First:
- induce vomiting if pesticide taken by mouth
- remove contaminated clothing and quickly wash skin.
- give any other other treatment recommended.

Disturb person as little as possible, i.e., do not drive very fast over bumpy roads.

Take a pack of pesticide with you' or a copy of label. This is particularly important to identify exactly the pesticid
used.

Take a sample of vomit if available. This is for later laboratory analysis if required.

Be prepared to tell the medical attendant how much and what sort of pesticide the person has handled in last few days
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C LOCAL TREATMEI;JT (general)
1. WASHING OUT OF EYE
Pesticides splashed into the eye are rapidly absorbed and may also irritate the eye.
A splash in the eye must be washed out at once with a lot of clean water.
Water may be poured from cup or tea pot.
It is easier if a third Person holds eye open.
Continue washing for at least ten minutes.

Organophosphorus compounds splashed in the eye can cause marked blurring of vision: this is a temporary effect
which may last several hours. :

Contamination in the eye must be washed
immediately with clean water.




2. WASHING SPLASHES OFF SKIN

If a man gets a drop of pesticide on his skin, or if he has a spill which soaks part of his clothing, it is important to

remember that most pesticides can be absorbed into the body through the skin.

SR L8 B

Therefore, IMMEDIATELY

- Remove any soaked clothing

- Wash skin with lots of clean water and soap if available.
- Watch out for any symptoms of poisoning.

- Ifalarge area of skin was splashed or was contaminated by soaked clothing, the man should stop work, at least
for the day.

How may major soakages of clothiﬁg occur and how may they be dealt with in local circumstances?

Major soakages of clothing occur due to

Entry without protective clothing where aerial spraying is being done.
Spraying on crops or trees of higher elevation with high volume sprayers.
Spraying in densely grown crops or bushes

Accidental spillages due to leaks on spray tanks

Spraying against wind current

Local level measures to major soakages of clothing with pesticides.

1.

o

B

Prior notice to all the public of the area aerial spraying is going to be done and precautions to be taken during that
period should be strictly adhered to.

A longer spray boom or lance should beused. Protective clothing should also be worn.

Protective clothing should be worn & care should be taken that crops & bushes should have proper alley ways for
moving in between for various agriculture operations including spraying of pesticides.

Sprayer tanks should be checked for leakages before use and protective clothing should also be worn.

Spraying should never be done against the wind.
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SECTION III: MEDICAL TREATMENT
1. HISTORY OF EXPOSURE

The diagnosis of pesticide poisoning is not always easy.
Pesticide poisoning of some types may mimic many other conditions.

Therefore some emphasis must be laid on:

History of Exposure

To what?

For how long?

When exactly was last exposure?

What was time relationship between exposure and onset?

As soon as pesticide poisoning is suspected, it is important to think - is patient still exposed? (Is clothing contaminated
or stomach full?)

The doctor should be informed immediately Cases of poisoning should be notified
he should be shown the container and label. to prevent recurrence.
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2 GENERAL PRINCIPLES

A. Pesticide poisoning does not differ from poisoning by other chemical substances, in so far as supportive treatment is
concerned.

B. Most pesticide poisonings (except for the bipyridyls) do not have delayed effects, and recovery is usually complete unless
there has been a prolonged period of anoxia.

Basic approach to the paisoned patient
I  Stabilization: Prevent further deterioration

I  Complete evaluation: Survey directed towards identifying the toxin, evaluation of severity, associated complications
& trauma. '

Il Appropirate treatment to reduce absorption: Skin decontamination, administration of syrup of ipecac or gastric lavages
and administration of oral activated charcoal and cathartics.

IV Appropriate measures to improve elimination of toxin: Urine pH alteration, diuresis, haemodialysis, haemoperfusion,
peritoneal dialysis.

V  Consideration of use of specific antidotes: Specific antidotes are not available for all poisonings but naloxone and
glucose can be administered to all patients exhibiting CNS depression.

V1 Continuing care and disposition: Adequate observation period should be established.




3. ORGANOCHLORINES

For patients suffering from organochlorine poisoning:

Treatment is symptomatic

SYMPTOMS/SIGNS

if apnoeic or cyanosed

if poison ingested

elimination enhancement

1

if skin contaminated

if convulsing

other supportive treatment

TREATMENT
artificial respiration

gastric lavage followed by saline purgative
(Sodium sulphate 30 g in 250 ml water)

Use of cholestyramine (3-8 g four times a day) can
increase faecal excretion. In compounds that have
enterohepatic recirculation, activated charcoal may
also reduce half life.

bathe with water and soap

diazepam 5-10 mg slowly L.V.
(adults)
0.2 mg/kg I.V.
(children)
or barbiturates: both repeated as often as necessary

10% calcium gluconate 10 ml orally 4 hourly
Vitamin B Complex

High carbohydrate, low fat diet.

correction of acidosis.
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Contraindicated are: adrenaline, epinephrine or related drugs, all CNS stimulants, oily purgatives and fat in diet ,
4. ORGANOPHOSPHATES
For patients suffering from organophosphorus poisoning:
Use antidotes: atropine and pralidoxime

Atropine : 2 mg L.V. every 10 minutes as necessary: full atropinization shown by dilation of pupil, flushing of face, pulse 140+.
Repeat as necessary for 48-72 hours. (Dose for children is‘0.015 - 0.05 mg/kg).

Pralidoxime : Given at same time as atropine: 1 gm in 20 ml saline by slow L.V. injections, repeated hourly. Most effective if
given within 12 hours of onset. (Dose for children 20 to 50 mg/kg diluted in saline)
Precaution : Give the injection very slowly.

Convulsions may be controlled with
diazepam
5 mg LV. (adults)
0.2 mg/kg LV. (children)

or Phenytoin
- 150-250 mg L.V.
slowly (adults)

- 15 mg/kg L.V.
(children)

Contraindicated are: morphine, barbiturates, phenothiazine tranquillizers, antihistamines, parasympathomimetic agents.
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Other supportive treatment as necessary

Artificial respiration

Gastric lavage if patient presents within 4-6 hours

Washing of contaminated skin

Observe at least 48 hours after the last dose of atropine

Administer fluid to replace losses

5. CARBAMATES

For patients suffering from carbamate poisoning:

Usually supportive treatment is enough.

Atropine may be given to control symptoms if these are severe: if the patient is conscious, atropine by mouth may
be sufficient. Tincture of belladonna can be used if oral atropine not available.

Contraindicated are oximes (pralidoxime, Toxigonin) of any kind.

The oximes are not effective in antagonizing the toxicity of the more rapidly h&ldrolyzing carbamyl ester inhibitors,
and since pralidoxime itself has weak anti ChE activity, they are not recommended for the treatment of overdosage with
neostigmine or physostigmine and are contraindicated in poisoning with carbaryl.

6. CHLORONITROPHENOLS

For patients suffering from poisoning by chloronitrophenols and cresols no specific antidote is available.

The reduction of pyrexia by tepid sponging or bathing and by antipyretics is of prime importance.
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Convulsions may be controlled with diazepam 5 mg IV.

Contraindicated is

atropine

Other supportive treatment as necessary

Note:

artificial respiration

Oxygen

gastric lavage

washing of contaminated skin

correct fluid acidosis and electrolyte imbalance;

- Watch for evidence of hepatic or renal damage

- Avoid aspirin because it enhances the uncoupling of oxidative phosphorylation.

7. BIPYRIDYLS

For patients with bipyridyl poisoning speed of treatment is essential.
Wash out stomach

Leave in stomach

Bentonite 7%

or fuller's earth 30%

If given within 2 hours, adsorption of compound in stomach may be effective.

Administer mild cathartics
Forced diuresis to eliminate compound in circulation may be helpful.

Otherwise only supportive treatment can be given and observation is required for at least 14 days.
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Watch fluid and electrolyte balance. Watch for the development of septicemia 7-10 days post ingestion.
Local lesions are treated by cessation of contact and local palliative treatment.

Once proliferative changes occur in lungs and other organs, no specific treatment has been found to be effective -
hence the ingestion of the compound is highly hazardous.

8. WARFARIN

Warfarin causes depression of prothrombin time, beginning in 24 hrs. and peaking between 36 and 72 hrs. The
complete blood count provides a baseline to measure blood loss prospectively.

Treatment
Activated charcoal and cathartics are ususally all that is needed unless a large intentional dose is ingested.
Antidotes are -

Vitamin K 10-25 mg orally (adults)
5-10 mg orally (children)

Constant monitoring is required until prothrombin time returns to normal after cessation of vitamin K thereby.

Other measures : fresh - frozen plasma and fresh blood for acute bleeding.
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The patient should be removed from contaminated site immediately.
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SECTION IV: SURVEILLANCE

NOTE:The surveillance methods are not presented in detail. More information about the actual tests is available from the
manufacturers.

1. REPORTING

Under section 26 of the Insecticides Act, 1968, the States Governments have been empowered to notify a person or class
of persons for notifying all occurrences of poisoning due to pesticides"coming within the cognizance to the authorities as
notified in the said notification. For this, a proforma has been devised for sending half yearly report to the Plant Protection
Adviser to the Government of India.

The object of reporting is to prevent a recurrence of the case. The questions to be answered are:

1. Why did the case become poisoned?

2 Are others subject to the same hazard?

3. How may the hazard be abolished or reduced?

- PROFORMA
Half yearly return regarding poisoning cases due to pesticide under
Section 26 of the Insecticides Act, 1968

Name of the States/UTs Period of return from : to
S.No. Nature of poisoning No. of No. of Whether . Analysis Name Name Remark
deaths poisoning postmortem  of viscera of of manu-
Accidental - Non Accidental is done in and its insecticides  facturers,
Homicidal + case of report Batch No.
Suicidal death and
its report
1 2 3 4 5 6 7 8 9 10
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2. RECORDS OF EXPOSURE

When men are using moderately or highly toxic pesticides, brief records of exposure should be kept, on the lines
suggested below. :

These records will be needed if a man becomes intoxicated and may be compared with the records of men who were
not intoxicated.

Week beginning: Pesticide:

|5 ]

Name Dayl|2|3|_4|5
up| e | ue|up | ue [up | He

H - hours worked in spraying .
P - pumps charges sprayed

3. TINTOMETER FIELD KIT

A tintometer field kit is used for measuring cholinesterase. Whole blood taken from a finger prick is used.
Approximately 19 tests can be done in 1'/, hours total time by a trained technician. The kit is independent except that 1
litre of freshly distilled water is required for 38 tests.

Tintometric test: Fingerstick whole blood, samples from exposed subjects and from a control (non-exposed) person
are allowed to incubcate with acetylcholine and the indicator bromothymol blue. Change in colour is compared with
standard.
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This kit is used chiefly to follow cholinesterase levels over a period of time in men exposed to organophosphorus
insecticides.

An initial test before exposure is essential to give a baseline. This is expressed as a per cent of "normal” in 12.5% steps.
Later tests are compared with this level.

4. ACHOLEST TEST KIT
This kit is more suitable for diagnosis of poisoning than for routine following of cholinesterase levels.
The test uses plasma and therefore centrifugation of blood is necessary.
The result is expressed as a percentage of "normal” in 25% steps.
5. CHOLINESTERASE ROUTINE

The baseline test is preexposure preferably the average of 2 or 3 separate tests 1 day apart.

If a man is working with organophosphorus compounds and a routine (weekly) test is 50% of the pre-exposure v