


Dose/ResponseDose/Response
Dose Term inologyDose Term inology

LDLD 50 50 =  Lethal Dose 50%  Test Population=  Lethal Dose 50%  Test Population

LDLD 0 0 =  Highest Dose with no Lethality in the Test Population=  Highest Dose with no Lethality in the Test Population

LDLD 100 100 =  Lethal Dose 100%  Test Population=  Lethal Dose 100%  Test Population

LCLC50 50 =  Lethal Concentration 50%  Test Population=  Lethal Concentration 50%  Test Population

LO AEL = Lowest O bserved Adverse Effect LevelLO AEL = Lowest O bserved Adverse Effect Level

NO AEL =  No O bserved Adverse Effect LevelNO AEL =  No O bserved Adverse Effect Level



Dose/ResponseDose/Response
Exposure Term inologyExposure Term inology

AcuteAcute::Short term , high dose, usually m easured in m inutes to Short term , high dose, usually m easured in m inutes to 
days, can be m ultiple doses within a short period (burst hose ondays, can be m ultiple doses within a short period (burst hose on
a azinphosa azinphos--m ethyl application or a B.T. Collins Cocktail).m ethyl application or a B.T. Collins Cocktail).

SubChronicSubChronic:: Interm ediate term , m oderate to low dose, Interm ediate term , m oderate to low dose, 
m easured in weeks to m onths (exposure to a seasonal use m easured in weeks to m onths (exposure to a seasonal use 
m aterial, e.g. m aterial, e.g. triadim efontriadim efon on grapes) .on grapes) .

Chronic:Chronic: Long term , low dose, m easured in m onths to years Long term , low dose, m easured in m onths to years 
(exposure to a constant use m aterial, e.g. sulfuryl fluoride for(exposure to a constant use m aterial, e.g. sulfuryl fluoride for
hom e fum igation).hom e fum igation).



PesticidesPesticides
General ClassesGeneral Classes
InsecticidesInsecticides

1.1.O rganophosphates (O P)O rganophosphates (O P)

2.2.Carbam atesCarbam ates

3.3.Chlorinated Hydrocarbons (CHC)Chlorinated Hydrocarbons (CHC)

4.4.PyrethroidsPyrethroids

5.5.BiologicalsBiologicals

6.6.M etals/Elem entalsM etals/Elem entals

7.7.Insect Growth Regulators (IGR)Insect Growth Regulators (IGR)



PesticidesPesticides
General ClassesGeneral Classes

FungicidesFungicides
1.1.Substituted benzenes Substituted benzenes 

2.2.Thiocarbam atesThiocarbam ates

3.3.EBDCEBDC

4.4.PhthalatesPhthalates

5.5.M etals/Elem entsM etals/Elem ents

6.6.O thersO thers



PesticidesPesticides
General ClassesGeneral Classes

RodenticidesRodenticides

1.1.Coum arins Coum arins 
2.2.IndandionesIndandiones
3.3.M etals/M etals/InorganicsInorganics
4.4.ConvulsantsConvulsants



PesticidesPesticides
General ClassesGeneral Classes

HerbicidesHerbicides
1.1.Chlorophenoxy Chlorophenoxy 

2.2.NitroNitro--phenolicphenolic//cresoliccresolic

3.3.DipyridylsDipyridyls

4.4.TriazinesTriazines

5.5.Thiocarbam atesThiocarbam ates

6.6.PhosphonatesPhosphonates

7.7.O thersO thers



PesticidesPesticides
General ClassesGeneral Classes

Fum igantsFum igants
1.1.M ethyl brom ideM ethyl brom ide

2.2.Sulfuryl fluorideSulfuryl fluoride

3.3.ChloropicrinChloropicrin

4.4.AcroleinAcrolein

5.5.PhosphinePhosphine

6.6.1,31,3--dichloropropenedichloropropene

7.7.Hydrogen cyanideHydrogen cyanide

8.8.Form aldehydeForm aldehyde



PesticidesPesticides
Insecticide ToxicologyInsecticide Toxicology

O PO P Carbam atesCarbam ates
ParathionParathion PropoxurPropoxur

AzinphosAzinphos--m ethylm ethyl M ethom ylM ethom yl

DiclorvosDiclorvos CarbofuranCarbofuran

NaledNaled AldicarbAldicarb

Fenam iphosFenam iphos CarbarylCarbaryl

M ethidathionM ethidathion FenoxycarbFenoxycarb

O xydem etonO xydem eton--m ethylm ethyl ThiodicarbThiodicarb

m alathionm alathion O xam ylO xam yl



PesticidesPesticides
OPsOPs and and CarbamatesCarbamates

Parathion Carbaryl



PesticidesPesticides
OPsOPs and and CarbamatesCarbamates

Both inhibit acetylcholinesterase(AChE); carbam atesdo so 
reversibly.

O xonsof O Pstend to be m ore toxic (m alathion vsm aloxon)

O Psgenerally are m ore easily absorbed through the skin than 
carbam ates(sam e is true of EC form ulations).

Can com e in various form ulations with various solvents.

Toxicity varies.

Sym ptom s: Headache, nausea, vom iting, weakness, hypersecretion, 
twitching, diarrhea, seizures, LO C, pulm onary edem a.

AChEinhibition can be m easured, so can urinary m etabolites.



PesticidesPesticides
CHCsCHCs

dichlorodichloro diphenyldiphenyl
trichloroethanetrichloroethane

chlordanechlordane endrinendrin

dienochlordienochlor heptachlorheptachlor m ethoxychlorm ethoxychlor

chlorobenzilatechlorobenzilate benzene benzene 
hexachloridehexachloride

chlorodeconechlorodecone

m irexm irex lindanelindane dieldrindieldrin

dicofoldicofol toxaphenetoxaphene endosulfanendosulfan

RedRed =  =  cancelledcancelled



PesticidesPesticides
CHCsCHCs

DDT

Dieldrin



PesticidesPesticides
CHCsCHCs

M ost CHCswhich tended to lipid storage have been cancelled.

Rem aining CHCsusually rapidly m etabolized and excreted. 

Lindane, the cyclodienesand endosulfan can be derm ally
absorbed. DDT is very poorly absorbed through skin.

M ost of the highly toxic CHCsare cancelled in USA.

Sym ptom s: Headache, dizziness, nausea, vom iting, trem or, 
hyperesthesia/paresthesia, convulsions, com a, death.

Blood levels of CHCsand m etabolites can be m easured.



PesticidesPesticides
PyrethroidsPyrethroids

AllethrinAllethrin BifenthrinBifenthrin Cism ethrinCism ethrin

CyfluthrinCyfluthrin Cyperm ethrinCyperm ethrin Deltam ethrinDeltam ethrin

Dim ethrinDim ethrin EsfenvalerateEsfenvalerate FenvalerateFenvalerate

FlucythrinateFlucythrinate FluvalinateFluvalinate Perm ethrinPerm ethrin

Resm ethrinResm ethrin Tetram ethrinTetram ethrin Tralom ethrinTralom ethrin

Do you notice a trend in the nom enclature?



PesticidesPesticides
PyrethroidsPyrethroids

Synthetic versions of pyrethrins(from  chrysanthem um s).

Derm al and inhalation toxicity relatively 
low.

Ingestion route m ore problem atic.

High doses can cause incoordination, 
trem or, salivation, vom iting and 
convulsions.

Allergy-like reactions can occur, “creepy-
crawly”skin sensation (paresthesia), 
especially in fenvalerate, cyperm ethrin, and 
fluvalinate.



PesticidesPesticides
FungicidesFungicides

M ost fungicides are usually derm al irritants, eye irritants, 
respiratory irritants, and potential sensitizers.

The thiocarbam atefungicides m ay have an Antabusereaction.

The m etallic m aterials (copper) can be corrosive to eyes and 
m ucus m em branes.

O rganom etallics(Cu, Hg, Sn, Cd) also cause system ic illnesses; 
m ost are no longer registered in USA. 

Sym ptom s vary. Hg organom etallicsare extrem ely hazardous.

Sulfur can cause m ild to m oderate derm atitis.



PesticidesPesticides
RodenticidesRodenticides

W arfarin, brom adiolone, brodifacoum , chlorophacinone, etc. are all 
hem orrhagic agents. W arfarin is m edically prescribed as coum adin.

Thallium  sulfate in non-lethal doses can cause painful neuropathies, 
seizures, dem entia and com a. Not registered in USA.

Zinc phosphide dust inhalation causes pulm onary edem a. Ingested 
m aterial will evolve phosphine gas in the gut.

Yellow phosphorous is highly corrosive and unavailable in the USA.

Convulsantsinclude 1080*, crim idineand strychnine.

*(varm int collar only)



PesticidesPesticides
HerbicidesHerbicides

Chlorophenoxym aterials are derm al and m ucous m em brane 
irritants. Derm al absorption is low.

The nitro-cresolic/phenolicsare very toxic and easily absorbed 
through the skin. Causes yellow discoloration of skin/eyes/hair.
Decouples oxidative phosphorylation; used as “diet pill”(1933).

Dipyridylparaquatis a severe skin/eye irritant and is usually fatal 
in even sm all (20m l of 20%) doses. Diquatis a neurological 
toxicant.

O ne phosphonateform ulation was corrosive to the eyes, not from  
the glyphosate, but from  the surfactants. It was reform ulated to 
rem ove the problem  m aterial. 



PesticidesPesticides
FumigantsFumigants

M ethyl brom ide is phasing out of use. Greatest use is still M ethyl brom ide is phasing out of use. Greatest use is still 
agricultural (com m odity, field), while structural is dropping. Cagricultural (com m odity, field), while structural is dropping. Can an 
cause derm al burns if trapped against the body. Inhalation can cause derm al burns if trapped against the body. Inhalation can 
cause pulm onary edem a and convulsions.cause pulm onary edem a and convulsions.

Sulfuryl fluoride is irritating to m ucous m em branes. Has becom e Sulfuryl fluoride is irritating to m ucous m em branes. Has becom e 
m ajor m aterial for structural use.m ajor m aterial for structural use.

Chloropicrin and Chloropicrin and acroleinacrolein are strong lachrym ators and severely are strong lachrym ators and severely 
irritating.irritating.

Phosphine is an upper respiratory tract irritant that can cause Phosphine is an upper respiratory tract irritant that can cause 
nausea, tachycardia, nausea, tachycardia, paresthesiaparesthesia..



PesticidesPesticides
OthersOthers

IGRsIGRsare usually of very low toxicityare usually of very low toxicity

““O rganicO rganic””pesticides can be highly toxic (nicotine), sensitizers pesticides can be highly toxic (nicotine), sensitizers 
(pyrethrum ), derm al irritants (rotenone) or essentially harm less(pyrethrum ), derm al irritants (rotenone) or essentially harm less(BT).(BT).

M ixing CloroxM ixing Clorox®® with am m onia is considered a violation of label. with am m onia is considered a violation of label. 
M ixing M ixing PurexPurex®® with am m onia is considered stupid.with am m onia is considered stupid.

Arsenicals are still have insecticidal and wood preservative useArsenicals are still have insecticidal and wood preservative uses.s.

DEET (DEET (DIETHYL TO LUAM IDEDIETHYL TO LUAM IDE) can cause derm atitis in the ) can cause derm atitis in the antecubitalantecubital
and and poplitealpoplitealfossaefossae..

Sugar is a registered pesticide in California (Sugar is a registered pesticide in California (Reg.# 39834Reg.# 39834--5000250002--AA)AA)

So is salt (So is salt (Reg.# 71986Reg.# 71986--3000130001--AA ) AA ) 


