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The Effects of Insecticides
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A100,000 new chemical compounds have been
synthesized and released into our environment
over the past 1 % centuries

AFar less than 1% have ever been tested for their
effects on humans or other animals

AWe know from the scientific literature that the
effects of many toxins are multiplicative

1+1+X o
It may be 1,000,000!
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Dr. Frederickkom Saaland his group at University of
Missouri Endocrine Disruptors Group reviewed 700
studies revealing that the molecular action of the
plasticizebisPhenotAA & aSaaSyuaAl ff
humans and animals.
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Reproductive Toxicology (July 27, 2007)
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1 part per thousand==> 1 drop in a shot glass
1 part per million ==> 1 drop ina 12 gallon fish tank

1 part per billion == 1 drop in 3 milk tanker trucks
1 part per trillion == 1 drop in20 Olympic pools

d

0.05 mL
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1 Olympic pool holds 660,430 gallons
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Drs. Phillippgsrandjeanand PhilipLadrigen

Neurotoxicologists
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result of metals and chemicals contaminating our
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been cut in half as a result of this poisoning.
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In respect to their sperm counts as a result of this massive

Intoxication. \’ﬁ



Sources of Toxic Chemicals

Insecticides

Weed killers

Solvents

Cleaning agents

Soap

Plastics

Carpets, drapes, clothes
Germicides

Packaging materials
Drugs

Plants

Food

Water

Air

Industry
Rodenticides
Fungicides



Lecture Overview

Pesticides and Herbicides

- Organophosphates

- Pyrethrins

- 2,4-Dichlorophenoxyacetic acid (2, 4-D)
- Glyphosate



Organophosphate

* Ester of phosphoric acid

* Basis of most insecticides, herbicides,
and nerve agents




Metabolism into DMP
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Organophosphates (74) with

Dimethylphosphate (DMP) Metabolite

* Methyl azinphos * Methidathion

* Methyl chlorpyrifos * Methyl parathion

* Dichlorvos * Naled

* Dicrotophos * Methyl oxydemeton
* Dimethoate * Phosmet

* Fenitrothion * Methyl pirimiphos
* Fenthion * Temephos

* Methyl isazaphos * Tetachlorvinphos

* Malathion * Trichlorfon



Organophosphates

Absorbed through the lungs or skon by eating them on food.

Even at relatively low levels, organophosphates may be

Kl 1Tl NR2dza 02 KdzYly KSIf uK®E
OMB8 dahNBLI Y 2 LIKCGEteSKor Disease Gohtrol &g ®reventibriHS Department of Health and
Human Services. Retrieved 6 February 2016.

G¢CKS LISAUAOARSa OG 2y 1 OSGeé
the brain chemicals closely related to those involved in ADHD,
fetuses and young children, wheleain developmentdepends

on a strict sequence of biological events, may be most at
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Medicine and Environmental Healtldrsitg Warsaw) 21 (2): 121132. PMID 18614459.
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Organophosphates

a¢KS ! YAGSR {iil 1S&a 9Y QDA
listsparathiont & | L2 &44A06fS KdzYl

on6& at I NI i KG32"yYIRI® Sumranids. USCEPA. 9 Aug 2012.

GhOOdzLJ GA2YFEf 2NABFY2LK?2:
associated with an increased risk of Alzheimer's
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Exposure to Organophosphates Causes

Chronic lliness
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Long-term exposure to low levels of organophosphate pesticides
(OP) may produce neuropsychiatric symptoms. We performed
clinical, neuropsychiatric, and laboratory evaluations of 37 work-
ers involved in family agriculture of tobacco from southern Brazil
who had been exposed to OP for 3 months, and in 25 of these
workers, after 3 months without exposure to OP. Plasma acetyl-

tobacco plantation use a combination of OP (chlorpyrphos and
acephate), herbicides (glyphosate and clomazone), plant
growth regulators (flumetralin), fungicides (iprodione), and
insecticides (imidacloprid). Exposure to OP is known to induce
clinical syndromes and biochemical alterations in humans.
Besides acute cholinergic symptoms, which are related to the
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E. Guillette et al, An Anthropological Approach to the Evaluation of

Preschool Children Exposed to Pesticides in Mexico, Environmental Health
Perspectives 106: 347-353,1998.

Pesticide-exposed children:

* Far less physical endurance in a test to see how
long they could keep jumping up and down

* Inferior hand-eye coordination

* Could not draw a simple stick figure of a human
being, which the non-exposed children could

readily do. e



Eric M. Roberts, et al. Maternal Residence Near Agricultural Pesticide
Applications and Autism Spectrum Disorders Among Children in the

California Central Valley, Environmental Health Perspectives 115(10):
1482-1489, 2007

* Children exposed to pesticides had more than twice
the risk of developing pervasive developmental
disorder (PDD)

* Children exposed to organophosphates had a 7x
higher autism rate

* Pregnant Mothers exposed were more likely to have
shorter pregnancies and their children had higher rate
of impaired reflexes



Occup Environ Med. 2015 Jul;72(7):496-503. doi: 10.1136/0emed-2014-102728. Epub 2015 Apr 23.

Incidence of solid tumours among pesticide applicators
exposed to the organophosphate insecticide diazinon in
the Agricultural Health Study: an updated analysis.

Jones RR?, Barone-Adesi F2, Koutros S, Lerro CC?, Blair AL, Lubin J?, Heltshe SL3, Hoppin JA%, Alavanja MC?, Beane Freeman LE!.
10ccupational and Environmental Epidemiology Branch, Division of Cancer Epidemiology and Gexietics,
Cancer Institute, National Institutes of HealtiDepartment of Health and Human Services, Bethesda, Maryland,

AnWe observed el evated Il ung cancer ri sk
greatest number of LT (RR=1.60; 95% CI 1.11 to 2.31; P(trend)=0.02) and IW days
of diazinonuse (RR=141; 95% CI O0.98 to 2. 04; P(tr

CONCLUSIONS:

NOur wupdat ed diazwnan lprovadésiaddinonad f
evidence of an association with lung cancer risk. Newly
identified links to kidney cancer and associations with
aggressive prostate cancer 1fce
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