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INSECTICIDES

New trends in veterinary insecticides
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Which product should I use
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Insecticide

Any substance or mixture of
substances intended for preventing,
destroying, repelling, or mitigating

Insects.







Insecticides represent an S 8 billion
industry




B Hyperendemic (>10%) ‘ A
B Endemic
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Insects

Contact poison
Systemic poison kills directly
kills when an when it touches

the insect as a
spray

insect eats plants

Systemic poison
kills when insect
chews or sucks

Oil blocks
ipeaad pane / \ breathing holes

up legs

Contact poison
left on the
surface of leaves






Considerations in use of insecticides




For the Correct use of insecticides, we
need to consider:

Ease of use

Insecticide resistance

Economics

Safety Insect behavior

Way of delivery

Ecotoxicological impact

Toxicology




Which product should I use
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insecticide...??
“choice of insecticide”




Rational Pesticide Use (RPLU)



Which product should I use







World Health Organization (WHRHQO)
Classification of Pesticides by Hazard

LD 5, for the rat (mg/kg body weight)
Class Dermal
Solids Liquids Solids Liquids

Extremely 5 or less 20 or less 10 or less 40 or less

hazardous

Highly

hazardous 5-50 20 - 200 10-100 40 - 400
Il [Moderately | 54 _ 500 200-2000 | 100-1000 | 400 - 4000

hazardous

Psmléigtglou s Over 500 Over 2000 Over 1000 Over 4000
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Insecticides

Inorganics

— Ex. Bora-Care, Disodium Octaborate Tetrahydrate
Botanicals

— Ex. Pyrethrum

Synthetic Organics

— Ex. Pyrethroids

“Natural”

— Ex. Avermectins



Insecticides
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Anticholinesterases Avermectins Botanicals Organochlorines Pyrethroids Other
-Organophosphates -lvermectin -Nicotine -Cylclodienes ~Type | -Nitromethylene
-Parathion, -Rotenoids -Dieldrin®, Heptachlor -Permethrin®  -Chloronicotinyl
Chlorpyrifos* -Rotenone’, -Dichlorodiphenylethanes  -Type I -Phenylpyrazole
-Carbamates Deguelin -DDT", methoxychior -Cypermethrin,
-Aldicarb, Methomyl* -Cyclohexanes Deltamethrin®
<Lindane, B-HCH

TRENDS n Pharmacological Sciences




Botanical Insecticides

Secondary compounds
e Alkaloids
e Terpenoids
e Phenolics
e Glucosinolates
e Etc.







Synthetic Insecticides

Synthetic Insecticides

eQOrganochlorines
eOrganophosphates
eCarbamates
ePyrethroids
eNeonicotinoids
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Classes of Insecticides

Botanical Insecticides Synthetic Insecticides

* Sabadilla eOrganochlorines
* Nicotine eOrganophosphates
* Quassia eCarbamates

* Unsaturated isobutylamides
* Ryanodine

* Naphtoquinones

* Rotenone

 Sweetflag

* Marigolds

* Pyrethrum Biorational Formulations

) Azadlr?cht!n eGrowth regulators
* Essential oils

e Botanical insecticides

ePyrethroids
eNeonicotinoids

ePheromones
eMicrobial formulations




Pharmaceutical classification










Never Inject the rear. Don't Over Dose

Avold .M. injections If possible
oelect sub-Q products when possible
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impulse

neuron

synaptic neurotransmitters

vesicle

neuro-
transmitter
receptors

dendrite

I Vesicles of acervicholine 3 Nicorinic receprors blocked open

2 Imidacloprid 4 Constant newronuscular stimulation



Avermectins

e Abamectin
— Avert -- cockroaches
— Advance -- ants

Produced from soil microbials. Stomach poison for ants and
cockroaches

slow acting

low toxicity to mammals



Pyrethrins and Pyrethroids

* Pyrethrum -- dust derived from ground
chrysanthemum flowers

* Pyrethrins -- chemicals within pyrethrum that
have insecticidal properties



MOA: Carbamates and OPs

Synaptic poisons

Carbamates and organophosphorus insecticides bind

to an enzyme called acetylcholinesterase (AChE)
AChE is found at the nerve synapse

AChE is designed to stop a nerve impulse after it has

crossed the synapse

From Valles and Koehler. 1998. Insecticides Used in the Urban Environment: Mode of
Action. ENY—-282



Neonicotinoids

* Imidacloprid (subgroup: pyridylmethylamine)
— Advantage — pet treatment
— Merit -- turf ornamentals
* Water soluble
e Systemic in plants
— Premise — termites
» Affects insects first by paralyzing mouthparts

— Bayer Advantage OTC

 Thiamethoxam (subgroup: nitroguanidine)
— Used in crops
— Working on urban and landscape/turf/ornamentals label

* (Subgroup: nitromethylene)



Insecticides that Affect the Nervous

System

Nervous System

Cholinesterase Sodium GABA _
Channel Receptor Acetylcholine
| | | receptor
Carbamates ‘
Phosphates \ \
: DDT |
Pyrethroids :
Cyclodienes Phenyl Neonicotinoids
pyrazoles
permethrin _
deltamethrin Spinosyns
chlorpy_rifos chlordane fipronil imidacloprid
it plexLClr malathion heptachlor thiamethoxam

carbaryl diazinon



For the Correct use of insecticides, we
need to consider:

Ease of use

Insecticide resistance

Economics

Safety Insect behavior

Way of delivery

Ecotoxicological impact

Toxicology
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Avert Kill

e 22 hours to nerve effects
40 hours to kill




When to apply?

Economic Injury Level

— e ———— ——— —

* Thresholds

Pest Population

Time

e Calendar applications




Reasons for lack of Commercial Development

Perceived as old fashioned

Lack of representation on official lists

Not as dramatic effects as synthetic insecticides
Inactivation by exposure to air and light

Problems due to seasonal availability

Lack of quantitative information regarding dosages
Lack of quantitative information regarding toxicity




Pesticides

/

Fumigants
Phosphine

Ethylene dibromide/
dibromochloropropane

'

Fungicides

Hexachlorobenze
Pentachlorophenol

Phthalamides
Captan, Folpet
Dithiocarbamates
-Maneb*, Ziram

Y
Herbicides
Bipyridyls
-Paraquat®, Diquat
Phosphomethyl amino
acids
Glyphosate
Chloroacetanilides
-Alachlor
Chlorophenoxy Compounds
-2,4-dichlorophenoxyacetate

f

Rodenticides

Zinc Phosphide
Fluoroacetate Derivatives
a-naphthyl thiourea
Anticoagulants
-Diphacinone,
Bromdadialone

Insecticides
Anticholinesterases Avermectins Botanicals Organochlorines Pyrethroids Other

-Organophosphates -lvermectin -Nicotine -Cylclodienes ~Type | -Nitromethylene

-Parathion, -Rotenoids -Dieldrin®, Heplachlor -Permethrin®  -Chloronicotinyl

Chlorpyrifos* -Rotenone*, -Dichlorodiphenylethanes  -Type Il -Phenylpyrazole
-Carbamates Deguelin -DDT’, methoxychior -Cypermethrin,

-Aldicarb, Methomyl* -Cyclohexanes Deltamethrin®

-Lindane, p-HCH

TRENDS In Pharmacological Sclences




Muscle toxin
Ryanodine
Sabadilla

Narcotics
Fumigants

Physical methods
Desiccants — diatoms
Asphyxiants — 0ils

Growth regulators
Chitin synthesis inhibitors
Juvenile hormone interference
Ecdysone inmterference

Cytolytic
B.t{, delta endctox:n

Sodium channel activators Chloride channel Alkylating agents
Pyrethrins and pyrethroids blockers Methyl bremide
DDT Avermectins

Glycolysis
inhibitors
Arsenicals

"
4,

s

Choline esterase
inhibitors
Organophosphates
Carbamates

Acetylicholine
mimics Mitochondrial poisons
Nicotine Rotenone
Nicotincids HCN

Nature Reviews | Genetics



Insecticides that Affect the Nervous System

Nervous System

Acetyl- Sodium
cholinesterase Channel
! |
Carbamates
Phosphates |
Pyrethroids i

permethrin
deltamethrin

chlorpyrifos
propoxur malathion
carbaryl diazinon

Acetylcholine
receptor

Neonicotinoids

Spinosyns

imidacloprid
thiamethoxam



