
Endocrine Disruptors in Indiana
Farming

from using

Pesticides, Herbicides and
Fungicides



What are Endocrine Disruptors?

• Endocrine disrupters act like hormones in
the endocrine system and disrupt the
physiologic function of endogenous
(endogenous means "proceeding from
within)  hormones.

• They affect animals and humans alike.



The Endocrine System

The major glands of the endocrine
system are the hypothalamus, pituitary,
thyroid, parathyroids, adrenals, pineal
body, and the reproductive organs
(ovaries and testes). The pancreas is
also a part of this system; it has a role in
hormone production as well as in
digestion.



How do EDC’s Work?
• By mimicking the sex steroid hormones estrogen and androgen by binding

to their natural receptors

• By altering the synthesis and breakdown of natural hormones

• By modifying the production and functioning of hormone receptors

Estrogen

Androgen



Speculated Health effects
From EDCs

• Reproductive Effects/Birth Defects
• Cancer
• Low sperm count/Sexual Dysfunction
• Heart disease
• Cognitive Disorders
• Sex Reversal
• Premature Puberty
• Altered Immune Function
• Premature Birth
• Duration of lactation
• Decreased attention at infancy
• Retarded psychomotor development
• Miscarriage
• Congenital hypothyroidism
• Cretinism
• Exposed women have more difficulty in getting pregnant

http://en.wikipedia.org/wiki/DDT



Fetuses and Embryos suffer the
most



History of EDCs

  #1  DDT, the first to become infamous

        dichlorodiphenyltrichloroethane

                           C14H9Cl5



Fun Facts on DDT

• First synthesized in 1874

• Insecticidal properties discovered in 1939

• Used in WWII to control mosquitoes carrying Malaria and lice transmitting
Typhus thereby saving thousands of lives

• Paul Hermann Muller awarded Nobel Peace Prize for his discovery of its
efficiency as a poison against several arthropods in 1948

• After 1948, the use of DDT skyrockets

                      BUT…



• Even as early as 1946, the adverse effects on birds, fish,
and marine invertebrates where seen

• Most infamous was DDTs effect on the eggshells of
large predatory birds, which almost wiped out the
American Bald Eagle.

• Developmental and reproductive toxicity
Possible disruption in semen quality
Menstruation
Gestational length
Duration of lactation
Premature birth
Low birth weight
Affects thyroid hormone levels in utero 
causing Cretinism



                            Therefore:

• Banned in 1972

• Why did it take so long???



#2 Endosulfan

• Insecticide

• now banned in more than 50 countries

C9H6Cl6O3S



• 1950 developed
• Controls whiteflys, aphids, leafhoppers, Colorado potato

beetles and cabbage worms
• Used in wood preservation, home gardening, and tse-tse

fly (bed bug that causes sleeping sickness) control
• In 2000 use of Endosulfan terminated in home and

garden use in the US
• In 2007 Europe bans Endosulfan and Bayer

CropScience voluntarily pulls it product from the US
market

• In 2009 New Zealand bans it
• India, Brazil, and Australia still using it widely



Problems with Endosulfan
It is a Xenoestrogen-a synthetic substance that imitates or

enhances the effect of estrogens

      Endocrine disruptor causing reproductive and    developmental
damage in both animals and humans

• Delays in sexual maturity by lowering testosterone levels in boys

• Birth defects of the male reproductive system

• Women exposed during pregnancy were much more likely to give
birth to children with autism

• One of the more toxic pesticides on the market today



Use in the US



• In 2007, The EPA announce it was
reviewing the safety of endosulfan, but as
of 2009, it has yet to announce any
conclusions,

• In other words, It is still used widely in the
US today.



What do Hoosiers use to kill those nasty
bugs and weeds

Pesticides Herbacides Fungicides

Sevin Quadris* Headline

 Endosulfan                         Atrazine                              Vinclozolin

                                            Roundup                             Quilt (Triazole derivative)

* A beta-methyoxyacrylate



Vinclozin

• Vinclozolin is a common fungicide used in vineyards. It is a known
endocrine disruptor

• Recent scientific findings have shown that exposure in rats can lead to
alterations in DNA that last for four generations. These observations,
however, should be viewed with caution as they were not confirmed in a
larger study over three generations.

                       C12H9Cl2NO3



Roundup

• Chemical name – Glyphosate

• Or (N-(phosphonomethyl) glycine)

• Works by inhibiting an enzyme in the synthesis of the amino acids tyrosine,
tryptophan and phenylalanine therefore only effective on growing plants

                 C3H8NO5P

In vitro studies have shown it affects the progesterone production in mammalian
cells and can increase the mortality of placental cells, But..

The debate is still out whether it should be considered an EDC

Monsanto accused of false and misleading advertising leading the public to
believe Roundup was biodegradable  (The European union has classified it
as dangerous for the environment and toxic for aquatic organisms



• Research laboratories hired by Monsanto
were caught by the EPA falsifiying test
results in the study of Roundup, …

    (Makes you wonder what they are hiding)

On the Brighter side of the picture.

In1996, Genetically modified soybeans, maize (corn),
sorghum, canola, alfalfa and cotton were made so that
they are Roundup resistant.



Sevin
Carbaryl   (1-naphthyl methylcarbamate) is a chemical in the carbamate family used chiefly
as an insecticide.   It is a colorless white crystalline solid commonly sold
 under the brand name Sevin,

C12H22NO2



• Introduced in 1958
• 3rd most used insectide in US
• A cholinesterase inhibitor( which occur

naturally in venoms and poisons)
• Acutely toxic to honeybees
• Toxic to humans
• But not an endocrine disruptor
• Carbaryl is illegal in several countries,

including the United Kingdom, Austria,
Denmark, Sweden, Germany and Angola

• Legal in US, with no plans to ban it



Atrazine

C8H14ClN5

2-chloro-4-(ethylamine)-6-(isopropylamine)-s-triazine



(But still used today)



• Most widely used herbicide in the US and
in Indiana

• 60-70 billion pounds applied each year

• Mostly to corn

• Also to sorghum sugarcane, Christmas
trees, woodlands and golf courses

• Traces of atrazine found all over water all
over US



• Several recent studies show that atrazine
causes sexual abnormalities in frogs, and
another revealed elevated levels of
prostate cancer in workers at an atrazine
manufacturing plant

• The EPA found that atrazine is toxic to
some species in water at levels as low as
2.16 parts per billion

• Banned in France, Denmark, Germany,
Norway, Sweden, and United Kingdom



• In November 2003 NRDC (National Resources Defense
Council) filed a law suit charging that the White House
and the agency (EPA) were violating the freedom of
information law by withholding documentary evidence.
The following month, the White House released 22
documents, with most of their contents blacked out,
including a memo from  former senator Bob

    Dole to a high-level White House official urging the EPA
not to restrict the hazardous weed-killer Despite the
environmental risks,  The White House continues to

withhold more than 80 other relevant documents



Quadris and Quilt

• Active Ingredient is Azoxystrobin

C22H17N3O5



• `Both are EPA signaled as:
               Warning and Caution

Shows weak chromosomal damage in
manmmals at cytotoxic levels

~2000 mg/kg

     Not an endocrine disruptor



You Choose

Good? Bad?



For Further Research:

• Does 1+1 every equal more than 2???
• Mathematically no, but one study found that

Melamine, a pesticide, when combined with
Cyanuric acid forms  melamine cyanurate,
which forms a really large crystal.  This was
added to dog food imported from China, which
caused kidney stones in dogs and many deaths.

• What is the effect of combining 2 or more of the
EDCs in the same location?





• http://www.cropproductionservices.com/

• http://en.wikipedia.org/wiki/DDT

• Wiki/Carbaryl/Endosulfan/Atrazine/Glypho
sate/Endocrine Disruptors

• www.organicconsumers.org/foodsafety/atrazine

• www.oxfordjournals.org

• www.nrdc.org/health/pesticides/ratrazine.asp

• www.emedicinehealth.com/anatomy

• www.googleimages

• www.classbrain.com


