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DES  in Women

In 1938, DES 
(diethylstilbestrol) became 
the first synthetic estrogen to 
be created in a laboratory. 
Cheap and easy to produce, 
since DES was never patented 
hundreds of drug companies 
in the US and around the 
world manufactured it. 

After the Second World 
War, newly discovered 
hormones and fertilizers 
were used to accelerate 
growth and the capacity of 
the natural world to 
reproduce and generate 
resources.

Who Was Exposed to DES?

Public Campaigns

DES Bodies

DES Generations

DES Bodies

DES Stops

About 5 to 10 million people 
in the US are thought have 

been exposed to DES during 
pregnancy.

In the 1970s, researchers 
studied the effects of DES on 

DES daughters and found 
significant abnormalities in 

the reproductive organs of 
these women, which often 

resulted in infertility, serious 
problems during pregnancy 

and cases of clear-cell 
adenocarcinoma, a rare kind 

of vaginal and cervical cancer.

In 1971, the FDA issued a 
“Drug Bulletin” to physicians, 

stating that DES is 
contraindicated for use in 

pregnant women. The FDA 
did not ban DES.

In 1949, Harvard University 
husband and wife team 

biochemist George Smith and 
endocrinologist Olive Smith 

published studies in 
prestigious journals extolling 

the benefits of DES in high 
doses in miscarriage 

prevention. 

A decade following the 
invention of DES, alarm bells 

began to ring when studies 
linked DES to cancer in 

animals. Those concerns went 
unheeded in the rush by the 
pharmaceutical industry to 

promote the drug.

The Smiths developed 
a protocol that resulted 
in the ingestion of 
massive amounts of 
DES.

This Grant Chemical 
Company advertisement was 

placed in the June 1957 
American Journal of 

Obstetrics and Gynecology.

Between 1938 and 1971, DES 
was prescribed to millions of 
pregnant women to prevent 

miscarriage and 
complications of pregnancy.

The first demonstration of 
growth stimulation in cattle 
with hormone 
supplementation took place 
in 1947.

Orally administered DES for 
cattle and poultry was 
approved by the US Food and 
Drug Administration in 1954.

By the end of 1955, 1 year 
after the approval of DES 
taken orally, an estimated 6 
million cattle (50%) were fed 
the drug.

DES in Livestock

In 1959, the FDA banned DES 
as a growth stimulant for 
chickens after high DES 
levels in poultry produced 
side effects, such as growth in 
breast tissue among human 
males.

“During the years that the 
regulatory agencies failed to ban 
DES in livestock, the chemical 
saturated environments and 
bodies. The drug moved inward 
into women’s bodies making its 
way into organs and cells, even 
transforming the genetic code, 
with effects that cross 
generations. The drug moved 
outward into broader ecosystems 
as well, when the metabolic 
byproducts of DES where 
excreted by humans and feedlot 
cattle. We are still struggling to 
comprehend the risks those 
residues pose to the people and 
wildlife exposed to them.”

—Nancy Langston, Toxic Bodies: 
Hormone Disruptors and the 
Legacy of DES, 2010.

In 1955, DES implants were 
approved for cattle.

DES Daughters

DES Sons
Men born between 1938 

and 1971 who were 
exposed to DES before 

birth (in the womb). Risk 
of testicular cancer and 

undescended testes.

In 1997, Eli Lilly, the last  
pharmaceutical company 
producing DES in the US, 

stopped selling the product.

In 2000, the FDA finally 
banned DES prescriptions for 

human use.

DES Mothers
Women who took 
DES while 
pregnant. They 
have 30% higher 
risk of breast 
cancer.

Women born between 1938 
and 1971 who were exposed to 

DES before birth. Risk of 
clear-cell adenocarcinoma, a 
rare cancer of the vagina and 

cervix.

DES Grandchildren
Offspring of a DES 
daughter or a DES son. 
Delayed menstruation 
regularity and infertility 
may be more frequent in 
DES granddaughters. 

“The FDA today banned the 
cattle-fattening hormone 
DES, which is known to cause 
cancer in some animals. The 
move is certain to raise beef 
prices.”
—Richard D. Lyons, "Cattle 
Fattener Banned by FDA; 
Beef Price to Rise", New York 
Times

Cattle Anabolic 
Agents: Implants
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Prescription:
-5 mg per day
in the 7th and 8th 
weeks of pregnancy 
-25 mg per day in 
the 15th week
-125 mg per day in 
35th week

DES Ecosystem



Since the 1950s, the 
FDA has approved a 
number of steroid 
hormone drugs for use 
in beef, cattle, and 
sheep, including natural 
estrogen, progesterone, 
testosterone, and their 
synthetic versions.

A non-hormone growth
promoter, banned in 160 
coutries, including 
China, Russia, and those 
within the European 
Union. It is legal in the 
US.

Approved by the FDA to 
feed for pigs in 1999, later 
adding in approval for 
cattle and turkeys. The 
approval was based largely 
on studies conducted by 
the drug's maker, Elanco.

Optaflexx for cattle.

Tomax for turkeys.

These drugs are 
administered as 
implants placed on the 
animal’s ear. Used on 
two-thirds of all cattle 
and 90% of cattle on 
feedlots in the US. 
Prohibited in the EU 
since 1989.

Accelerated
Growth Industry
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Humans

Animal Farming

Ractopamine

Steroid Hormones

Antibiotics Growth 
Promoters

Ractopamine is used for 20 
days before slaughter, cattle 
gain an extra 24 to 33 
pounds.

These and other 
pesticides are listed 
in the 2013 
European Union 
report on pesticide 
residues in food and 
their estrogenic 
activity is known 
from the literature.

-Beef cows that 
grow 20% faster

-For faster growth
-To protect from 
illnesses
-Cheapest meat in the 
US and the most likely 
to transmit 
food-borne illness and 
antibiotic resistance

-15% more milk

-Grows twice
as fast as
wild salmon

Antibiotics

Growth Hormone 
Therapy 

Most pesticides are in 
part natural or synthetic 
hormones, including 
estrogens for growth 
regulation.

Plants

Farmed Pigs

Pirimicarb 

Propamocarb

Fenhexamid

Fludioxonil

Chlorpyrifos

Fenarimol

Turkeys

Cattle

Pesticides

Birth Control 
Chip

Contraceptive
Patch

Contraceptives

Menopause 
Replacement
Therapy

Vaginal Ring

Pills

Creams

Patches

Hormonated 
Bodies

Dairy Cows

Farmed Sheep

A synthetic hormone 
that is marketed to dairy 
farmers to increase milk 
production in cows. 
Approved by the FDA in 
1993, but prohibited in 
the EU and Canada 
among other regions.

Bovine Growth 
Hormone (rBGH)

Farmed Cows

Farmed Sheep

Farmed Chicken 

Farmed Salmon

Birth Control 
Pills

Injections



of the biomass of all 
mammals on Earth.

Architecture
and Machinery
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Open containment 
cages in the ocean 
designed to raise 
atlantic salmon from 
egg to adult. They hold 
hundreds of thousands 
of fish at a time.

Intensive Piggeries

Ultra Sanitized
Producers wear gloves, 
surgical masks, and 
protective suits normally seen 
in chemical plants.

19 billion chickens (global)

1,5 billions cows (global)

1 billion sheep (global)

1 billion pigs (global)

650 million turkeys (global)

3.6 million tons of salmon
(global)

Large warehouse-like 
buildings with no 
exposure to sunlight.
Each pig is entitled to 
less than 1 square 
meter.

Intensive Feedlots

Enclosed Sheds

Beef cattle are 
confined in feedlots in 
order to put on weight 
more quickly.

Turkeys are kept in 
overcrowded sheds 
with litter on the floor 
to absorb the 
droppings.

Hens in Battery Cages

Net Pens

In the US, 95% of all 
eggs are produced 
using barren battery 
cages.

Indoor Agriculture

Industrial Greenhouses

Vertical Farms
-Year-round crop 
production
-Greens in 12 to 16 days
(versus 30 to 45 days in 
a field)
-70-95% less water

Controlled lighting, humidity, 
temperature and nutrient 
levels.

Water Tanks

LED Lighting

Transparent structures 
from small sheds to 
industrial-sized 
buildings, protecting 
its crops from extreme 
weather and pests. 
Temperature and 
humidity are regulated 
through ventilation.

According to IPCC 
Climate Change and 
Land report, the global 
food system (including 
crops and livestock), 
from fertilizer 
manufacture to food 
storage and packaging, 
is responsible for a 
37% greenhouse-gas 
emissions.

Automated Control

LED Lighting

Livestock

60%

At present, 11% of the globe’s 
land surface is used in crop 
production.

Agriculture

11%

GMOs

Corn

Canola

Soy

Cotton

Animal or plant 
that has been 
created through 
genetic 
engineering. As of 
2015, in the US 
there are 10 plant 
species approved 
by the FDA for 
comercial release.

Farmers use the 
same seed, pest 
control, machinery, 
and growing 
method on their 
entire farm to 
significantly lower 
their cost. The 
problem is 
monoculture 
degrades soil 
structure. Each 
year 10 million 
hectares of 
cropland are lost 
due to soil erosion.

-Forwarder
-Harvester processor
-Feller buncher
-Wheeled feller-buncher
-Skid cat (track skidder)

Accelerate plant 
growth

Monocultures
Wheat

Corn

Soy

Palm Oil

Industrial
Agriculture

Irrigation Systems

Fertilizers

Chemicals that kill plants and 
insects that harm crops

Pesticides

Soil Moisture and 
Temperature Sensors

Logging Machines

of the biomass of all 
mammals on Earth.

Humans

Wild Mammals

36%

of the biomass of all 
mammals on Earth.

4%



Agriculture Soil

Aquifer Aeration 
Zone

Groundwater

Sewer System

Estrogens are 
excreted into the 

environment from 
the waste of all 

species and classes 
of farm animals.

Steroidal estrogens 
have been detected in 
effluents and influent 

near sewage treatment 
plants and animal 

manure.

Sewage 
Treatment 
Plants

Effects on Bodies
and Landscape
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One route for 
estrogens into the 

terrestrial 
environment is 

through the 
application of 

chemical pesticides, 
fertilizers, and 

manure to 
agricultural land for 

crops.

Land 
Degradation

Land BodiesOther Animals

Loss of 
Biodiversity

Deforestation

PlantsInsects

Desertification
12 million 
hectares of land 
are lost to 
desertification 
every year.

Chemical 
agriculture 
doesn’t return 
organic matter 
and fertility to 
the soil. 
Instead, it 
contributes to 
desertification 
and land 
degradation.

Soil is becoming 
severely 
degraded due to 
a combination 
of intensive 
farming 
practices and 
natural 
processes.Land 

conversion for 
soy production 
is a major 
driver of 
deforestation in 
the Amazon 
basin.

Forests are 
cleared for 
more and more 
cattle grazing 
pasture and 
cropland. Fire 
used to manage 
fields often 
spreads into the 
remaining 
forests.

In the last 100 
years, 75% of 
the genetic 
diversity of 
agricultural 
crops was lost.

Domestical
Waste

Hospital
Waste

Animal
Waste

Salmon
Waste

Food

Industrial
Waste

High levels of 
estrogens in 

industrial 
wastewater.

Hospitals have 
been identified 

as a major 
source of 
steroidal 
estrogen 

pollution.

Humans Animal Farming Industrial
Agriculture

A high amount 
of farmed 
salmon fecal 
waste lands on 
the sea floor 
reducing 
aquatic 
diversity.

Aquatic Life

Anthibiotics, 
parasiticides, 
and other 
chemicals used 
in net pens flow 
out and can 
harm the 
broader marine 
ecosystem.

Widely used 
insecticides like 
neonicotinoids 
have been 
shown to harm 
bees, impairing 
their 
reproductive 
health and 
contributing to 
colony collapse, 
where many 
thousands of 
bees suddenly 
die.

Use of 2,4-D 
and other 
herbicides like 
glyphosate to 
clear milkweed 
along roads and 
fields may have
contributed to 
the 81% decline 
in monarch 
butterfly 
populations in 
the Midwestern 
US.

Loss of 
Biodiversity

Currently, 
livestock make 
up 60% of the 
biomass of all 
mammals on 
Earth, followed 
by humans 
(36%) and wild 
mammals (4%).

Monsant0’s 
Roundup 
herbicide has 
been shown to 
cause birth 
defects in 
amphibians, 
embryonic 
deaths and 
endocrine 
disruptions.

Global 
populations of 
fish, birds, 
mammals, 
amphibians, 
and reptiles 
declined by an 
average of 60% 
between 1970 
and 2014 and a 
66% decline is 
projected for 
2020.

Food allergies 
have 
skyrocketed, 
and disorders 
such as autism, 
reproductive 
disorders, 
digestive 
problems, and 
others are on 
the rise.

Meat animals 
raised on 
antibiotics 
create antibiotic 
resistance.

Endocrine 
disruptors like 
synthetic 
estrogens, DDT, 
and 
neonicotinoid 
insecticides, 
and bisphenol 
A, a component 
of many 
plastics, disrupt 
the hormonal 
balance in the 
body and create 
the 
environment for 
cancer 
development.


