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• ALL THINGS ARE POISONS
Examples- Water in  lungs kills people-
• The dose makes the poison- Aspirin
• Differences in animals can be because of 

target site, individual sensitivity
BT  affects insects with certain PH in gut  
• Insecticides are among most toxic products 

- biologically active at low dosages



How to kill 

• Stop breathing ( oxygen)
• Shut down digestive system
• Shut down nervous system
• Prevent the conversion of food to energy     

( metabolic disruption) 
• Hormonal disruption
• Loss of water



How Insecticides Kill

• Stomach poison- must be eaten
• Contact poison- includes residuals 

adsorbed from contact
• Fumigants  or “vapor action”- gasses- most 

are very toxic



How insecticides work

• Systemic -taking up by plant and 
translocated  by vascular system ( roots and 
foliar) best for sucking insects- not mites

• Translaminar- move into plant - a local 
systemic- “soak into cells” has mite activity



General characteristics

• Most insecticides are nerve poisons
• Most insecticides kill by contact including 

residual contact 
• Most insecticides are lipo-philic(fat loving)

Insects adsorb when they walk on  a 
treated surface



Insect cuticle

• Epicuticle on surface 
is a waxy- fatty 
covering

• Abrading cuticle will 
cause insect to 
desiccate

DIATOMACOUS
EARTH -fine sand. 
Dusts 

Epicuticle >>



Mode of action- How they kill

• Nervous system  poisons- over 90% of 
registered products affect the nervous 
system

WHICH ONES ARE NERVE POISONS? 



Families of  insecticides

• Pyrethrin and synthetic pyrethroids-
Capture ,Warrior, Asana, Force
• Carbamates
Furadan, Sevin
• Organophosphates
Fortress, Lorsban,  dimethoate, malathion



Families of insecticides

• Avermectins
Avid, Agramek

• Neoniconyls
imidacloprid  Merit  
thiamethoxan  Flagship,Actara

• Fipronils
Regent



How do nerves work?





Nerve functions

• Axons like an insulated copper electrical 
wire- ARM

• Neurotransmitter moves signal from nerve 
to another nerve or muscle ( BALL)

• Receptor on muscle or nerve captures the 
neurotransmitter  ( BASEBALL GLOVE)



SoaSodium channel

Vesicles filled with
ACH

SYNAPSE



Sodium pump



SoaPyrethroids/DDT

Site of action

X



SoaSodium channel

Cholinesterase 
enzyme

Vesicles filled with
ACH

SYNAPSE



• ACETYLCHOLINESTERASE = 
enzyme that breaks down one type of 
neurotransmitter (ACH)- if not degraded 
will continue to stimulate the nerve or 
muscle

Cholinesterase test- measures level of enzyme 
in blood



SoaPyrethroids/DDT

ORGANOPHOSPHATES

And CARBAMATES
Cholinesterase

Site of action

X



Enzyme test for OP exposure

• Cholinesterase test- measures level of 
enzyme activity in your blood-

• Only works for organo-phosphates



Types of Neuro -transmitters

• Acetylcholine( esp muscle) 
• Dopamine
• GABBA ( g-aminobutyrate)
• Serotonin, epinephrine, norpinephrine
• 50 different peptides- ( hunger, sex drive)
• CAN DIFFER IN INSECTS VS PEOPLE
Do you have the right ball  and glove  to play 

the game?



SoaSodium channel

Vesicles filled with
ACH

RECEPTOR*



SoaSodium channel

Cholinesterase

Nicotine

sensitive ACH
receptors

/nicotine

imidacloproid

Site of action

X



Soa

GABBA 
receptors

Lindane/

Fipronil/

avermectins

Site of action

X



New nerve poisons-

• Fiproles--synthetic-Gabba blocker
• Avermectins-anti-biotic from fungus

chloride channels

• Nicotinoid-synthetic-like nicotine
• Spinosyns- soil fungus -antibiotic(rum still ) 

nicotinic acetylcholine receptors



Symptoms of nerve poisoning

• Twitching,cramps ,headache
• Dizziness,blurred vision,nausea
• Constricted pupils(OP’s and CARB)
• Chest discomfort
• Unconsciousness,breathing problems
• Coma and death



Bacillus thuringienses
B.T.









Different strains of B.T.

• Strain kills caterpillars
• Strain kills some beetles
• Strain kills mosquitoes and other flies



Metamorphosis



Juvenile Hormone



Molting



Insect skin made from chitin



Novel mode of actions

• Insect hormone mimics-
methoprene.pyriproxyfen,hydroprene

Flea control

• Benzoylphenyl urea -(Program, Sentricon)-
chitin production
Termite , roach and ant baits, gypsy moth 
sprays



Metabolic poisons



Oils as insecticides

• Suffocation- Dormant, summer oils 
• Natural plant oils can have many modes of 

action 
Canola, catnip , tea tree, Mint ,Clove oil

• Food additives  used as insecticides but 
ECO - Exempt

not always sure how work and can be toxic to 
people



Insecticidal soaps

• Potassium salts of fatty acids- long chained
SUFFOCATION?

Disrupts the permeability of cell membranes



How keep straight?

Insecticide Mode of Action 
Classification

Insecticide Resistance Action 
Committee(IRAC)- has divided chemicals 
into 28 - groups 









___________________
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