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Definition of Pesticide] o«

v" Pest = unwanted creature or living,
v" Cide = killing or elimination.

v" Any substance or mixture of substances deliberately
added to the environment and intended for
preventing, destroying, repelling, or mitigating pests

v Pesticides may be more specifically identified
insecticides as(insects), herbicides (weeds), fungicides
(fungi and molds), rodenticides (rodents), acaricides . j
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(mites), molluscides (snails and other mollusks),

miticides =~ Ul

(mites), larvicides (larvae), and pediculocides (lice)
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Use of pesticides

Pesticides are often, if not always, used as multi-agent
formulations, in which the active ingredient is present
together with other ingredients to allow mixing,
dilution, application, and stability...."inert" or "other”
(e.g., formaldehyde, sulfuric acid, benzene, toluene, other

organic solvents )

Active Ingredient:
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“Others”

7/ “Others”: Though they do not have pesticidal action,

such inert ingredients may not always be devoid

of toxicity, thus, an ongoing task of manufacturers and

regulatory agencies is to assure that inert ingredients

do not pose any unreasonable risk of adverse health
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US Pesticide Use

= 4.5 billion pounds chemicals per
year

e 890 active ingredients, 30,000
formulations

» Uses
 75% agricultural
~ 25% home, garden
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Exposure to pesticides can occur via the oral or dermal
routes or by inhalation

High oral doses, leading to severe poisoning and death,
are achieved as a result of pesticide ingestion for suicidal
intent, or of accidental ingestion, commonly due to

storage of pesticides in improper containers
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Chronic low doses, on the other hand, are consumed by
the general population as pesticide residues in food or as
contaminants in drinking water
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_~ Workers involved!in the production, transport, mixing

and loading, and application of pesticides, as well as in
harvesting of pesticide-sprayed crops, are at the highest
risk for pesticide exposure

DJJ.\SQL.\ASéMA (‘;G_LSSLAXJ\ (sg_mc).\.\s

Dermal exposure during normal handling or application
of pesticides, or in case of accidental spillings, occurs in
body areas not covered by protective clothing, such as
the face or the hands, or by inhalation
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Furthermore, pesticides deposited on clothing may
penetrate the skin and/or potentially expose others, if
clothes are not changed and washed on termination of

exposure




Human Poisoning
Pesticides _for their

intended target species.....adverse health effects can
occur in non-target species, including humans

Several million poisonings and a couple hundred
thousand of deaths....World Health Organization

(WHG)EiEssificaipesticides byRazard, «here acute

oral or dermal toxicities in rats were considered




Table 22-1 WHO-recommended classification of

pesticides by hazard (2009). o s o 518 Cula e
?G‘Lé;\ oo Y o) Jasall
e Jlaia)

WHO Class LD50 for

(mg/kg body weight)
Oral Dermal

la Extremely hazardous <5 <50

Ib Highly hazardous 5-50 50-200

| Moderately hazardous 50-2000 200-2000

i Slightly hazardous Over 2000 Over 2000

U Unlikely to present acute hazard 5000 or higher



Diagnosis of Pesticide Toxicity
[Exposure history (most important) YT

e Occupational and environmental history O e e

' i b gl RSl
e Duration, dose, route of potential exposure G sl o) Al
sy Sl @

* information about the patient’s job, home use of | clada; aglay
chemicals, and proximity of residence to industrial

sites, including agriculture

[
Symptom review
e Important to remember that symptoms may be caused

by “inert” ingredients and therefore may not be

typical of the active pesticidal ingredient in a

formulation symptom review (Sess sl 4 Ly
L _ (= Wil 5 active ingredient o< o
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Table 1 The main groups of pesticides.

Group Subgroups Examples

Organochlorines (OCs) DDT
Endrin
Aldrin aladl
Dieldrin
Endosulfan
~-Hexachlorocyclohexane (lindane)

Anticholinesterases ~~———> Organophosphates (OPs) Malathion
Fenitrothion
Dichlorvos
Diazinon

Carbamates Carbaryl
Aldicarb

Pyrethrins and synthetic pyrethroids Pyrethrum
Permethrin
Cypermethrin
Flumethrin

Natural compounds, other than Abamectin
pyrethrins lvermectin
Rotenone
Nicotine

Substances which interfere with Juvenile hormone analogues Cyromazine
systems specific to insects Chitin synthesis inhibitors Diflubenzuron
Ecdysone agonists Tebufenozide

Miscellaneous synthetic insecticides  Formamidine Amitraz
GABA, blocker Fipronil

Ballantyne et al (ed.) General and Applied Toxicology, 1999



Insecticides

All of the chemical insecticides in use today are

m

Cholinesterase Inhibitors

e (Carbamates

e QOrganophosphates
Pyrethrins & Pyrethroids

Organochlorines




Insecticides: Cholinesterase Inhibitors

= N-methyl Carbamates (carbamic acid)
¢ Carbaryl, Carbofuran, Aldicarb

R O

\N— C/ Generic structure for N—
/ O\ methyl carbamates
R X

by carbamates is _

present in most

= Dermal

formulations

- Carbamates inhibit /ACHE reversibIv.y...susceptible to 2

variety of enzyme-catalyzed biotransformation reactions,
(oxidation and hydrolysis)




Insecticides: Cholinesterase Inhibitors

o i el o Le oS3 ) (2R

= aging ¢ »»a z JAChE
= Organophosphates (OPs) T

. . e . compatative antidote
» Chlorpyrifos, Diazinon, Malathion Lﬁajirrevergible “jwcj

AChE

\ | Generic structure for
/P— OX organophosphates

RO

e Compounds that -. bound to the
for

their biological activity to be manifest.....only

compounds with moiety are effective inhibitors
of AChE
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