Marie-Monique Robin

AUTHOR OF THE WORLD ACCORDING TO MONSANTO

"Terrifying . . . [Robinl conducts her
investigation with an Olympian calm and
reveals deep structural problems.”

L Express




Marie-Monique Robin

AUTHOR OF THE WORLD ACCORDING TO MONSANTD

"Terrifying . . . [Robin] conducts her
investigation with an Olympian calm and
reveals deep structural problems.”

L Express




Our Daily Poison



Also by Marie-Monique Robin

The World According to Monsanto: Pollution, Corruption, and the Control
of Our Food Supply



OUR DAILY POISON

e ) JERPI i i ) P [
From Pesticides to | :1L|~.¢i;_{|[1g,
How Chemicals Have Contaminated the
Food Chain and Are Making Us Sick

MARIE-MONIQUE ROBIN

Translated by Allison Schein and Lara Vergnaud

T,
= ®
:l‘ -
THE HEW PRESS

HEW YORK
LOHNBON



Cet ouvrage publié dans le cadre du programme d’aide a la publication bénéficie du soutien du
Ministere des Affaires Etrangeres et du Service Culturel de I’Ambassade de France represénté aux
Etats-Unis. This work received support from the French Ministry of Foreign Affairs and the Cultural
Services of the French Embassy in the United States through their publishing assistance program.

The New Press gratefully acknowledges the Florence Gould Foundation for supporting publication of
this book.

© 2014 by Editions La Découverte, ARTE Editions, Paris, France, 2011
English translation copyright © 2014 by The New Press
Originally published in France as Notre Poison Quotidien by Editions La Découverte, Paris, 2011

All rights reserved.
No part of this book may be reproduced, in any form, without written permission from the publisher.

Requests for permission to reproduce selections from this book should be mailed to: Permissions
Department, The New Press, 120 Wall Street, 31st floor, New York, NY 10005.

Published in the United States by The New Press, New York, 2014
Distributed by Perseus Distribution

LIBRARY OF CONGRESS CATALOGING-IN-PUBLICATION DATA
Robin, Marie-Monique.

[Notre poison quotidien. English]

Our daily poison : from pesticides to packaging, how chemicals have contaminated the food
chain and are making us sick / Marie-Monique Robin ; translated by Allison Schein and Lara
Vergnaud.

pages cm

Originally published in French as: Notre poison quotidien (Paris : Dicouverte, 2011).

Includes bibliographical references and index.

ISBN 978-1-59558-930-9 (e-book)

1. Environmental toxicology. 2. Chemical industry—Environmental aspects. 3. Chronic
Disease—Environmental aspects. 4. Chemicals—Physiological effect. 5. Pesticides—
Physiological effect. 6. Food contamination. 1. Title.

RA1226.R6213 2014

363.738'498—dc23

2014027768

The New Press publishes books that promote and enrich public discussion and understanding of the
issues vital to our democracy and to a more equitable world. These books are made possible by the
enthusiasm of our readers; the support of a committed group of donors, large and small; the
collaboration of our many partners in the independent media and the not-for-profit sector;
booksellers, who often hand-sell New Press books; librarians; and above all by our authors.

www.thenewpress.com


http://www.thenewpress.com/

Composition by Westchester Publishing Services
This book was set in Fairfield Light Italic

2 4 6 8 10 9 7 5 3 1



Contents

Introduction: Knowledge Is Power
PART I: PESTICIDES ARE POISONS
1. The Ruffec Appeal and the Battle of Paul Francgois
2. Chemical Weapons Recycled for Agriculture
3. “Elixirs of Death”
4. Tl from Pesticides
5. Pesticides and Cancer: Consistent Studies

6. The Unstoppable Rise of Pesticides and Neurodegenerative Diseases

PART II: SCIENCE AND INDUSTRY: MANUFACTURING
DOUBT

7. The Sinister Side of Progress
8. Industry Lays Down the Law
9. Mercenaries of Science

10. Institutional Lies



11. An Epidemic of Chronic Diseases
PART III: REGULATION AT INDUSTRY’S BECK AND CALL

12. The Colossal Scientific Masquerade Behind Poisons’ “Acceptable
Daily Intakes”

13. The Unsolvable Conundrum of “Maximum Residue Limits”
14. Aspartame and Regulation: How Industry Is Pulling the Strings

15. The Dangers of Aspartame and the Silence of Public Authorities

PART IV: THE SHOCKING SCANDAL OF ENDOCRINE
DISRUPTORS

16. “Men in Peril”: Is the Human Species in Danger?
17. Distilbene: The “Perfect Model”?
18. The Case of Bisphenol A: A Pandora’s Box
19. The Cocktail Effect
Conclusion: A Paradigm Shift
Notes

Index



Our Daily Poison



INTRODUCTION

Knowledge Is Power

Will this book be the sequel to The World According to Monsanto?! 1 have
constantly been asked this question since 2008 when I announced at a
lecture or a debate that I was working on a new project. Yes and no: this
book is and is not a “sequel to Monsanto,” even though the material is
obviously related to the earlier investigation. Indeed, books and films—for
me the two are closely connected—are like pearls on a necklace or pieces of
a jigsaw puzzle: they follow one another and fit together without my
realizing it. They arise indirectly from and are nourished by the questions
growing out of the work that went before. And they end up taking their
place as links in a single chain. In every case the process at work is the
same: the wish to understand in order to then communicate to the widest
audience the knowledge gained.

Three Questions About the Role of the Chemical Industry

So, Our Daily Poison is the outcome of a long process that began in 2004.
At the time, I was worried about the threats weighing on biodiversity: in
two documentaries broadcast on Arte on the patenting of live organisms and

the history of Wheat,2 I had described how multinationals secure
unwarranted patents on plants and know-how of countries of the global
South. At the same time I was shooting a documentary in Argentina
detailing the disastrous consequences of the cultivation of transgenic soy,

the notorious Roundup-ready soy from Monsanto.3 For these three films, I
had traveled to the four corners of the planet, calling into question the agro-
industrial model established after World War 11 whose avowed purpose was



to “feed the world.” I had observed that it brought about an expansion of
monocultures at the expense of family food-producing agriculture, leading
to a drastic reduction in biodiversity. In the long term, this poses a threat to
the food security and sovereignty of the peoples of the world. I also found
that the celebrated green revolution went along with an impoverishment of
natural resources (soil and water quality) and widespread pollution of the
environment because of the massive use of chemical products (pesticides
and artificial fertilizers).

This trilogy quite naturally led me to develop an interest in the
American company Monsanto, one of the major promoters and
beneficiaries of the green revolution: first because it was (and continues to
be) one of the principal manufacturers of pesticides in the twentieth- and
twenty-first centuries; and because it has become the largest seed producer
and is trying to take control of the food chain by means of patented
transgenic seeds (genetically modified organisms [GMOs]). I can never
adequately express my surprise at discovering the many lies, manipulations,
and dirty tricks the Saint Louis firm is capable of to keep highly toxic
chemical products on the market, whatever the environmental, health, and
human costs.

And as I advanced in this “thriller of modern times,” to quote the
sociologist Louise Vandelac, who wrote the preface for the Canadian
edition of Le Monde selon Monsanto, three questions constantly plagued
me. Was Monsanto an exception in industrial history, or, on the contrary,
does its criminal conduct (I choose my words carefully) characterize the
majority of chemical product manufacturers? One question led to another,
and I also wondered how the approximately one hundred thousand synthetic
chemical molecules that have invaded our environment and our dinner
plates for a half century are evaluated and regulated. Finally, is there a link
between exposure to these chemical substances and the spectacular increase
in cancers, neurodegenerative diseases, reproductive disorders, diabetes,
and obesity that have been recorded in developed countries, to such a
degree that the World Health Organization (WHO) speaks of an
“epidemic”?

To answer these questions, I decided in this new investigation to focus
solely on the chemical substances that come into contact with the food
chain, from the farmer’s field (pesticides) to the consumer’s plate (food



additives and food grade plastics). Thus this book will not address
electromagnetic waves, mobile phones, or nuclear pollution, but solely the
synthetic molecules we are exposed to in our environment and our food—
our “daily bread” that has largely become our “daily poison.” Knowing that
the subject is highly controversial—which is not surprising considering the
importance of the economic stakes involved—I have chosen to proceed
methodically, starting from the simplest example that is least open to
question, namely, acute and chronic poisoning of farm workers directly
exposed to pesticides, and moving gradually to the most complex issue, the
effects at low doses of the residues of chemical products that we all have in
our bodies.

Gathering the Pieces of the Puzzle

Our Daily Poison is the product of a long investigation that mobilized three
kinds of resources. I first consulted about a hundred books, written by
historians, sociologists, and scientists—the majority from North America.
My study thus owes a good deal to the invaluable research carried out by
highly talented academics like Paul Blanc, professor of occupational and
environmental medicine at the University of California, his historian
colleagues Gerald Markowitz and David Rosner, and David Michaels, an
epidemiologist appointed head of the U.S. Occupational Safety and Health
Administration (OSHA), the agency in charge of workplace safety. Their
thoroughly documented books provided access to a mass of unpublished
archives and helped me locate the subject of my investigation in a broader
context of industrial history.

So, I went back to the origins of the industrial revolution, which
preceded the green revolution, two faces of the same insatiable monster:
progress, supposed to bring us universal happiness and well-being; but all
indications are that, like a modern-day Saturn, progress threatens to devour
its own children. Without this historical view, it is indeed impossible to
understand how the regulatory system for chemical products was invented
and still operates today—a system rooted in the persistent contempt of
manufacturers and public authorities for the factory workers who paid a
heavy tribute to the chemical madness of so-called developed societies.



This book also relies on many archival documents that I was able to
procure from lawyers, nongovernmental organizations, experts, and
particularly stubborn individuals, all of whom have accomplished
considerable work to document the misdeeds of the chemical industry. One
example i1s the amazing Betty Martini of Atlanta, whom I salute for her
perseverance in gathering evidence against the highly suspect artificial
sweetener, aspartame. I have, of course, kept copies of all the documents I
cite in these pages. All these documents helped me to reconstruct the puzzle
of which this book aims to present a clear, if not definitive, picture.

But the task would have been incomplete if it had not also been
informed by the fifty personal interviews that I conducted in the ten
countries where my investigation led me: France, Germany, Switzerland,
Italy, Great Britain, Denmark, the United States, Canada, India, and Chile.
Among the major witnesses I questioned were seventeen representatives of
agencies that evaluate chemical products, such as the European Food Safety
Authority (EFSA), the U.S. Food and Drug Administration (FDA), and the
International Agency for Research on Cancer (IARC), under the authority
of the WHO, as well as the Joint Meeting on Pesticide Residues (JMPR), a
joint committee of the WHO and the UN Food and Agriculture
Organization (FAO) charged with evaluating the toxicity of pesticides. I
also interviewed thirty-one scientists, primarily European and American, to
whom I would also like to pay tribute, because they are continuing to fight
to maintain their independence and to defend a conception of science at the
service of the common good, not private interests. These long conversations

were all filmed, and they are also a part of my film Our Daily Poison™ that
goes along with this book.

The Devil Is in the Details

Our Daily Poison is, finally, the product of a conviction I would like to be
shared: we have to retake control of what is on our plates and gain an
understanding of what we eat so that we are no longer fed small doses of
poisons that provide no benefits. As Erik Millstone, a British academic,
explained to me, in the current system “it’s the consumers who take the
risks and the companies that get the profits.” But to be able to criticize the



many failings of the system and demand that it be reformed from top to
bottom, we have to understand how it operates.

I must admit that it was not easy to decipher the mechanisms that
control the establishment of the norms governing exposure to what the
euphemistic jargon of the experts calls “chemical risks.” It was extremely
difficult, for example, to trace the origin of the “acceptable daily intake”
(ADI) for poisons to which we are all exposed. I even suspect that the
complexity of the system of evaluation and regulation of chemical poisons,
which always operates behind closed doors and with the greatest secrecy, is
also a way of guaranteeing its permanence. Who would stick his nose into
the history of the ADI, or the “maximum residue limits”? And if, by chance
an overly curious journalist or consumer dares to ask questions, the
regulatory agencies generally answer: “It works more or less. Besides, you
know, it’s very complicated; trust us, we know what we’re doing.”

The problem is that there cannot be any more or less when it comes to
toxicological data, when what is at stake is the health of consumers,
including future generations. This is why, convinced rather that the devil is
in the details, I decided to take the opposite tack. I hope readers will forgive
me for what they might sometimes consider an excessive concern for
precision or explanation, and the proliferation of notes and references. But
my aim is for everyone to have available the rigorous arguments enabling
them to act within the limits of their resources, and even to influence the
rules of the game governing our health, because knowledge is power.



PART I

Pesticides Are Poisons



The Ruffec Appeal and the Battle of Paul
Francois

Humanitarianism consists in never sacrificing a human being to a purpose.
—Albert Schweitzer

It was a beautiful winter day, cold and sunny. And the date, Sunday, January
17, 2010, will remain forever stamped on my memory, and also on the
history of French agriculture. Thirty farmers, suffering from serious
illnesses—cancer, leukemia, or Parkinson’s disease—had agreed to meet at
the initiative of the Movement for Law and Respect for Future Generations

(Mouvement pour le droit et le respect des générations futures, MDRGF),1
an association that has been fighting for fifteen years against the ravages of
pesticides. Planned far in advance, this first meeting of its kind in the world
had been organized in Ruffec, a town of 3,500 in Charente. I had left Paris
the day before on a TGV with Guillaume Marin, cameraman, and Marc
Duployer, sound engineer, my two unfailing associates who have traveled
with me to the four corners of the earth to film the investigation that is the
source of this book.

As soon as I was settled in the train, I had opened my laptop, thinking I
would use the two and a half hours of the trip to work. But as the
countryside rolled past the misted-up window, I was unable to write a line.
Overwhelmed with memories, | explained to my two companions why this
trip had a special meaning for me, blending a professional search by an
investigative journalist with a more personal quest of a daughter of farmers,



born just fifty years ago on a farm in Deux-Séevres, located in a town in
Gatine a hundred kilometers from Ruffec.

The Tremendous Promises of the Green Revolution

When I was born in 1960, the green revolution was in its infancy. A few
years earlier, more precisely on April 1, 1952, the first Renault tractor had
replaced the team of oxen on my family’s farm, soon followed by the first
tanks of pesticides, including the deadly atrazine—a herbicide that I will
discuss at length. Very involved with the Catholic Agricultural Youth
(Jeunesse agricole catholique, JAC), a breeding ground for political and
union leaders in the rural world, my father had welcomed these “tools from

America” as a “new opportunity.”2 They would, he thought, relieve farmers
from the heaviest labor while at the same time guaranteeing France’s food
independence. No more shortages or famines: industrial agriculture would
be able to “feed the world” by providing cheap, abundant food.

Proud to have “the greatest profession on earth,” because all human
activity depends on it, my father was a committed participant in the
inexorable process of the transformation of agricultural production that was
radically changing the countryside, as the baby boom generation was
experiencing the euphoria of postwar prosperity. Mechanization, the
massive use of “inputs”—fertilizer and chemical pesticides—replacement
of mixed farming with grain monoculture, consolidation, expansion of
planted areas, indebtedness to the unavoidable agricultural bank: the farm
of my forebears became a laboratory for the green revolution, breaking
away from the family-farming model that had prevailed for generations.
Inspired by the teachings of the JAC and subsequently the Christians in the
Rural World (Chrétiens dans le monde rural, CMR)—who wanted to
“change the world” even before May 1968—my parents established one of
the first collective farming groups (Groupement agricole d’exploitation en
commun, GAEC). Based on pooling the means of production and equal
shares of income, this agricultural community, which included three
associates and three paid employees, made it possible to go on vacation, a
rare privilege among farming families.



Unusual in this very conservative region, the experiment caused a lot of
talk, to the point that at the village school I was called the “girl from the
kolkhoz.” From those years, I recall a happy childhood amid a swarm of
kids, where 1 was taught to stand up proudly for my peasant origins,
because the emancipation of the rural world would come through the
unselfconscious assertion of one’s identity. Thanks to the green revolution,
supposed to be a step in the irresistible march of humanity toward universal
progress and well-being, people sometimes called rubes or hicks were
standing up and embarking on the “Adventure,” a little-known song that
Jacques Brel wrote in 1958 at the request of the JAC.

“It was a wonderful time,” my father told me recently. “How could we
imagine that this new agricultural model was going to sow the seeds of
destruction and death?” After a troubled silence, he went on: “How could
we imagine that the pesticides the agricultural cooperative sold us were
highly toxic products that would pollute the environment and make farmers
ill?” It would indeed be unjust to cast stones only at farmers, who
performed amazing feats to fit into a technological and chemical
agricultural model promoted as a panacea by the National Federation of
Agricultural Holders’ Unions (Federation nationale des syndicats
d’exploitants agricoles, FNSEA)—the largest farmers’ organization—and
the Ministry of Agriculture, at the cost of a rural exodus as massive as it

was painful and countless suicides.
It was not until I produced the film and book, The World According to

Monsanto™ in 2008 that all of a sudden hitherto private questions could be
spoken aloud in my family: suppose illnesses and premature deaths were
due to pesticides. Were they the cause of the Parkinson’s disease that struck
one of my father’s cousins before he was fifty? Of the prostate cancer of
one of my uncles, a former associate in the GAEC? Of the liver cancer of
another associate, who died before he was sixty? Of the amyotrophic lateral
sclerosis of a neighbor, former activist in the CMR, recently deceased? And
the list is far from exhaustive.

The Ruffec Appeal



“Why is this meeting being held today? We have been working on chemical
pollution for fifteen years, particularly pollution related to pesticides, and
for fifteen years in rural France we have seen farmers who are ill or who tell
us they have colleagues who are ill. This day is intended to allow you to
express yourselves and to find some answers to questions you have been
asking yourselves about toxicology, both medical and legal questions,
because we have experts here at your disposal.” With these words, Frangois
Veillerette, president and founder of the MDRGF, opened the special
meeting on January 17, 2010, which closed with the “Ruffec Appeal.”
Having lived for twenty-five years in Oise—a region of intensive
agriculture where he developed his ecological convictions—this teacher
who headed Greenpeace France from 2003 to 2006 before being elected
vice president of the Picardy region on the Europe Ecologie ticket is one of
the best French specialists on the issue of pesticides. His book, Pesticides,

le piege se referme (Pesticides: The Trap Closes),5 is a treasure trove of
scientific references which I went through exhaustively before embarking
on my investigation.

Among the experts he had invited to Ruffec was André Picot, a chemist
who worked for the pharmaceutical giant Roussel-Uclaf before joining the
National Scientific Research Center (Centre national de la recherche
scientifique, CNRS). Renowned for his courageous independence, in a
milieu where complicity with industry is frequent, he quit the French Food
Safety Agency (Agence Frangaise de sécurit€¢ sanitaire des aliments,

AFSSA)6 in 2002, because he dissented from the institution’s manner of
dealing with sensitive issues. Also present was Genon Jensen, executive
director of the Health and Environmental Alliance (HEAL), a
nongovernmental organization based in Brussels that coordinates a network
of sixty-five European associations, including the MDRGF; in November
2008 it launched a campaign titled Pesticides and Cancer, backed by the
European Union. Also in attendance were Maitre Stéphane Cottineau, the
MDRGF’s lawyer, and Maitre Francois Lafforgue, an adviser to the
National Association for the Defense of Asbestos Victims (Association
nationale de défense des victimes de I’amiante, ANDEVA), as well as to the
Association of Veterans of Nuclear Tests, and the association of the victims
of the catastrophe at the AZF factory in Toulouse.



Lafforgue also represents Paul Francois, a farmer suffering from serious
chronic ailments caused by an accidental acute poisoning in 2004, who has
become the emblem of the Network for the Defense of Victims of

Pesticides established in June 2009 by the MDRGF.” Operating a farm in
Bernac, a few kilometers from Ruffec, it was he who had suggested
organizing the meeting on his land, because his story has become a symbol
of the tragedy tearing apart many farming families everywhere in France.
Frangois Veillerette asked him to open the session of personal testimony as
a reverent silence fell over the conference room of the Escargot Hotel amid
the corn fields on the outskirts of Ruftec.

Sitting in a circle like a support group, some of the farmers and their
wives had traveled several hundred kilometers to come to the little Charente
town despite their debilitating illness. Among them was Jean-Marie
Desdion, from the Centre region, suffering from myeloma, a bone cancer;
Dominique Marshall, from the Vosges, being treated for myeloproliferative
disorder, a leukemia-like disease; Gilbert Vendé, a farmer from Cher
suffering from Parkinson’s disease; and Jean-Marie Bony, who worked in
an agricultural cooperative in Languedoc-Roussillon until he was diagnosed
with non-Hodgkin’s lymphoma. As we shall see, some of their ailments had
been recognized as occupational diseases by the agricultural social mutual
fund after a long battle, and others were in the process of being recognized
(see Chapter 3).

Aware of the reticence of these men and women, hard-working and not
inclined to complain outside the family circle, I had no difficulty
recognizing the effort they had to make to participate in the Ruffec Appeal,
addressed to the public authorities to have them withdraw from the market
as quickly as possible pesticides dangerous to the health, and to farmers so
that they might stop experiencing their diseases as their fate, and eventually
take their cases to court.

“Im glad you came,” said Paul Francois, visibly moved, “because I
know it’s not easy. Diseases caused by pesticides are a taboo subject. But
it’s time we broke the silence. It’s true that we share responsibility for the
pollution contaminating the water, air, and food, but we must not forget that
we are using products approved by the authorities and that we are also the
first victims.”

b



Victim of Acute Poisoning by Monsanto’s Lasso Herbicide

This wasn’t the first time I’d met Paul Francois. In April 2008, I had
participated in a showing of my film The World According to Monsanto, at
the request of an association in Ruffec headed by Yves Manguy, a former
member of the JAC who had known my father well and was the first
spokesman of the small farmers’ confederation (Confédération paysanne)

when it was established in 1987.8 More than five hundred people had
packed the village hall and the evening had concluded with a book-signing
session. A man approached and asked to speak to me. He was Paul
Francgois, forty-four at the time, and amid the crowd he began to tell me his
story. Encouraged by Yves Manguy, who had led me to understand that his
case was serious, I invited the farmer to visit me in my home near Paris
whenever he came to the capital. He arrived a few weeks later, with a huge
file under his arm and we spent the day dissecting it together.

Operating a six-hundred-acre farm, where he grew wheat, corn, and
rapeseed, Paul Francgois acknowledged with a contrite smile that he had
been a “prototype of the conventional farmer.” He meant a practitioner of
chemical agriculture who had no qualms about using the many molecules—
herbicides, insecticides, and fungicides—recommended by his cooperative
for the treatment of grains. Until the sunny day in April 2004 when his “life

was turned upside down,”9 after a serious accident due to what
toxicologists call “acute poisoning,” caused by the inhalation of a large
quantity of pesticide.

The farmer had just sprayed his corn fields with Lasso, a herbicide
manufactured by the American multinational Monsanto. In the firm’s
television advertisement praising the qualities of the herbicide one can see a
forty-year-old farmer, a cap jammed on his head, who, after enumerating
the weeds “polluting” his fields, concludes, staring into the camera: “My
answer 1s chemical weed control. When properly used, nobody gets hurt,
only the weeds.” This kind of spot was commonplace in the United States
in the 1970s, when chemical manufacturers had no hesitation in using the
TV screen to persuade farmers, and consumers as well, of the usefulness of
their products for the good of all.



After spraying, Paul Frangois went about other business and came back
a few hours later to verify that the sprayer tank had been thoroughly rinsed
by the automatic cleaning system. Contrary to what he thought, the tank
was not empty but contained residues of Lasso, in particular of
monochlorobenzene (also known as chlorobenzene), the compound’s
principal solvent. The heat of the sun had turned it into a gas whose vapors
the farmer inhaled. “I was taken with violent nausea and hot flashes,” he
told me. “I immediately told my wife, who is a nurse, and she took me to
the emergency room in Ruffec, being careful to bring the Lasso label. I lost
consciousness when 1 got to the hospital, where I stayed for four days,
spitting blood, with terrible headaches, memory loss, inability to speak, and
loss of balance.”

The first strange anomaly (we shall see that Paul Frangois’s file is full of
them) was that, when contacted by the Ruffec emergency physician, who
had been informed of the product inhaled, the Bordeaux poison center twice
advised against taking blood and urine samples, which would have made it
possible to measure the level of poisoning by detecting traces of Lasso’s

active ingredient,lo alachlor, as well as of chlorophenol, the major
metabolite—that is, the product of its degradation by the organism—of
chlorobenzene. The lack of these samples was felt severely when the farmer
sued the St. Louis multinational. But I’'m getting ahead of myself.

After his hospitalization, Paul Francois was on sick leave for five
weeks, during which he suffered from stammering and spells of amnesia of
varying lengths. Then, despite profound fatigue, he decided to go back to
work. In early November 2004, more than six months after his accident, he
had a momentary lapse: while driving his combine, he abruptly left the field
he was harvesting and crossed a road. “I was completely unconscious,” he
says today. “I might very well have run into a tree or landed in a ditch.”
Thinking it was an aftereffect of the April poisoning, his treating doctor
contacted the Angers poison center, which, like its counterpart in Bordeaux,
refused to examine him or to take blood and urine samples.

In 2007, when Paul Francois’s lawyer Frangois Lafforgue asked
Professor Jean-Frangois Narbonne, director of the biochemical toxicology
group at the University of Bordeaux and a qualified expert for such
institutions as the AFSSA, to prepare a report, the professor did not mince



words: “I must insist here on the aberrant conduct of French poison centers
that, against all scientific logic, several times advised against conducting
procedures to measure biomarkers for exposure, despite repeated requests
from Paul Frangois’s family,” he wrote on January 20, 2008. “These
astonishing lapses are incomprehensible for a toxicologist and leave the
door open to all kinds of hypotheses, ranging from serious incompetence to
a deliberate desire not to provide evidence that might implicate a
commercial product and ultimately the manufacturing company. . . . This
serious error warrants judicial proceedings.”

If they had done their work, respecting their public health mission, the
toxicologists in the poison centers of Bordeaux and Angers could easily
have consulted the technical specifications of Lasso; Monsanto first
received authorization to market the pesticide on December 1, 1968. They
would have been able to note that the herbicide contains an active
ingredient, alachlor, in the proportion of 43 percent, and several additives or
inert ingredients, including chlorobenzene (used as a solvent), making up
50 percent of the product. This substance was declared by Monsanto when
1t asked for Lasso’s authorization, but it is not listed on the labels of tanks
sold to farmers. And if one adds together the percentages attributed to
alachlor and chlorobenzene, something is still missing: the remaining 7
percent is protected by a “trade secret” and, as we shall see, does not appear
in the herbicide’s technical specifications.

Had they reviewed the specifications for chlorobenzene developed by
the National Institute of Research and Safety for the Prevention of Work
Accidents and Occupational Diseases (Institut national de recherche et de
sécurit¢ pour la prévention des accidents du travail et des maladies
professionnelles, INRS), poison center officials could in any case have read
that this “organic synthesis intermediate” used in the “manufacture of
coloring agents and pesticides” 1s “harmful by inhalation” and “produces
harmful long-term effects.” Further, it “concentrates in the liver, kidneys,
lungs, and especially in fatty tissue. . . . Inhalation of vapors produces
irritation of the eyes and the respiratory tract with exposure on the order of

200 ppm (930 mg/m3). At high doses, there can be neurological damage,
creating drowsiness, lack of coordination, and depression of the central
nervous system, followed by a lowering of consciousness.” Finally, the



experts at the INRS recommend “measuring 4-chlorocatechol and 4-
chlorophenol [the two metabolites of chlorobenzene] in urine for the
biological monitoring of exposed subjects.” This is precisely what the two
poison centers consulted had refused to do. Finally, it should be noted that
the solvent is included in the document’s table 9, which lists occupational
diseases covered by social security, because it may cause acute neurological
accidents.

As for alachlor, the active ingredient in Lasso that confers its function as
a herbicide, a 1996 document from the World Health Organization (WHO)
and the Food and Agriculture Organization (FAO) notes that in “rats
exposed to lethal amounts” death is preceded “by salivation, tremors,

collapse, and coma.”!l With regard to labeling, the UN organizations
recommend specifying that the product is a “possible human carcinogen”
and that clean protective clothing, including gloves, and face mask must be
worn when handling alachlor. Finally, they specify that, although there have
been “no reported cases,” “symptoms [of acute poisoning] would probably
include headache, nausea, vomiting, and dizziness. Severe poisoning may
induce convulsions and coma.” For all these reasons, Canada banned the
use of Lasso as of December 31, 1985, followed by the European Union in

2007.12

In early 2007, a document issued by the French Ministry of Agriculture
announced that the “definitive withdrawal” of the herbicide was scheduled
for April 23, 2007, but that a “distribution deadline” had been granted until
December 31, and the “use deadline” had been set for June 18, 2008. This
would allow Monsanto and the agricultural cooperatives to quietly sell off
their stocks, as evidenced by an article on April 19, 2007, in the weekly Le
Syndicat agricole which announced several “scheduled withdrawals” of
pesticides, including alachlor-based pesticides, such as Lasso, Indiana, and
Arizona. “However,” the paper explained, “as European directive 91/414
provides, member states may enjoy a grace period enabling them to destroy,

sell, and use existing stocks.”!3

It 1s interesting to note that the article at no point explains why the
European Union decided to “suspend marketing authorizations,” in clear
terms, banning Monsanto herbicides whose active ingredient had been
shown to be carcinogenic in rodent studies. It was as though agronomic



concerns prevailed over health concerns, whereas it hardly needs repeating
that if herbicides are withdrawn from sale, this is because they endanger the
health of their users, in this case the readers of Le Syndicat agricole.

Paul Francois’s Battle

For Paul Francois, his work accident turned into a nightmare. On November
20, 2004, he abruptly went into a coma at home; his two daughters, then
nine and thirteen, raised the alarm. He was hospitalized in the Poitiers
teaching hospital for several weeks. In a diagnosis of January 25, 2005, the
emergency service doctor described a “deeply altered state of
consciousness”; the patient “does not respond to simple commands”; “the
electroencephalogram . . . shows acute, slow, proleptic activity suggesting
epilepsy.” The same day, a neurologist noted: “Slurred speech (dysarthria)
and amnesia are continuing.”

There followed seven months of intermittent hospitalization, including
sixty-three days in La Pitié-Salpétriere in Paris, transfers from one hospital
to another, and repeated comas. Oddly, the various specialists consulted
stubbornly and unanimously persisted in disregarding the origin of the
farmer’s 1illness: his poisoning by Lasso. Depression, mental illness,
epilepsy, various hypotheses were examined in turn, with plenty of tests.
Paul Francois was subjected to scans and encephalograms and even had a
psychiatric evaluation, but in the end all hypotheses were dismissed.

Worn out by these prevarications and encouraged by his wife, Paul
Frangois contacted the Toxicology and Chemistry Association (Association
Toxicologie-Chimie, ATC) headed by Professor André Picot, one of the
experts at the Ruffec meeting. Picot advised him to have Lasso analyzed to
determine the precise composition of the herbicide and in particular the
ingredients not appearing in the technical specifications. The analysis by a
specialized laboratory revealed that the herbicide contains 0.2 percent of
acetic acid chloromethyl ester, an additive derived from an extremely toxic
product, methyl chloroacetate, which can produce cellular asphyxia from

inhalation or skin contact. !4
Wanting to understand the origin of his neurological disorders so he
might seek better treatment, Paul Francois asked the assistant director of the



cooperative that had supplied the Lasso to contact Monsanto. The assistant
director told him that he had already reported the accident to the
multinational’s French subsidiary, located in a suburb of Lyon, but the
company had not followed up. “I was very naive,” Frangois now says. |
thought Monsanto would cooperate to help me find a solution to my health
problems. But that didn’t happen.” Finally, thanks to the tenacity of the
cooperative’s representative, there was a telephone conversation between
Frangois’s wife Sylvie and Dr. John Jackson, a former Monsanto employee
who had become a consultant to the firm in Europe. “My wife was
shocked,” Francois says, “because, after asserting he knew of no previous
poisonings by Lasso, he offered financial compensation, in exchange for an
agreement to give up any claims against the firm.” These are their usual
tactics, which I described at length in The World According to Monsanto.
Faced with Sylvie Francois’s insistence, Jackson agreed to set up a
telephone conference with Dr. Daniel Goldstein, head of the toxicology
department at the firm’s St. Louis headquarters. Not speaking English,
Frangois asked a friend, the head of a company, to conduct the
conversation. Like his colleague in Europe, Goldstein started by offering
financial compensation. “We really had the impression that my health
problems were no concern of his,” says Francois. “He even went so far as to
deny the presence of acetic acid chloromethyl ester in the formulation of
Lasso. But when we offered to send him the results of the analyses of two
samples of Lasso with a two-year interval between dates of manufacture, he
changed his strategy and said that the molecule’s presence must be due to a
process of degradation of the herbicide. If that’s the case, it’s odd that the
level is exactly the same in each sample.” Putting it plainly, for the
Monsanto representative, acetic acid chloromethyl ester is the result of an
accidental chemical reaction caused by the aging of the herbicide. “This is
bad faith,” says André Picot, who believes “‘chloroacetate was used for its

energizing power to intensify the weed-killer’s action’.” 1

“Monsanto’s Bétes Noires”

This was how Paul Francois became “one of Monsanto’s bétes noires,” as
La Charente libre put it, a characteristic I certainly share with him. But he



soon also became “a textbook case of controversy among scientists and

toxicologists.”16 In fact, observing a deterioration in the farmer’s
neurological condition, La Pitié-Salpétricre hospital decided to take the
urine samples the poison centers had not thought worth recommending.
Carried out on February 23, 2005, ten months after the initial accident, the
tests revealed, against expectations, a peak in the excretion of chlorophenol,
the principal metabolite of chlorobenzene, along with products of the
degradation of alachlor. All indications were that a portion of the herbicide
had been stored in Paul Frangois’s body, in particular in his fatty tissue, and
that its gradual release into the bloodstream was the source of the comas
and serious neurological disorders that regularly afflicted him.

But instead of facing facts and acting accordingly, “specialists,” with
poison center toxicologists in the lead, maintained that it was impossible.
To justify their denial, they put forward the fact that chlorophenol or
monochlorobenzene could not last longer than three days in the body and
that in no instance could one find a trace of those molecules beyond that
period. This is an entirely theoretical explanation based on the toxicological
data provided by the manufacturers, which, as we shall see, are often open
to question (see Chapter 5).

If we take the example of the technical specifications established by the
INRS for chlorobenzene, obviously based on studies provided by
manufacturers, one sees that the data concerning the organism’s elimination
of the substance, after oral administration of a relatively high dose (500
mg/kg of body weight, twice daily for four days), were derived from an
experiment on a rabbit. This rodent is, to be sure, a mammal with which we
share a certain number of characteristics, but to conclude from that, eyes
closed, that excretory mechanisms observed in the animal can be
extrapolated to humans, is a step too hastily taken. Especially when this
argument 1s used to deny the link between acute human poisoning by
inhalation and its long-term neurological effects.

The only available data concerning humans involves samples taken at
the end of a shift from workers in factories manufacturing chlorobenzene
(or using it—the data do not specify). According to the INRS experts, “in
humans 4-chlorocatechol and 4-chlorophenol appear in urine soon after the
start of exposure, with a peak in elimination reached at the end of exposure



(around eight hours). Elimination in urine is biphasic: the half-lives of 4-
chlorocatechol are 2.2 and 17.3 hours for each phase respectively, and 3 and
12.2 hours for 4-chlorophenol. Excretion of 4-chlorocatechol is
approximately three times more abundant than of 4-chlorophenol.” It must
be acknowledged that the specifications are laconic: they do not indicate the
workers’ level of exposure, but it is reasonable to suspect that it was lower
than the “gassing,” to adopt the term used by Professor André Picot,
experienced by Paul Frangois, otherwise they would have ended up in
hospital. Nor do the data say whether the excretion mechanism concerned
all or some of the metabolites, which, the INRS specifies, tend to
“concentrate in fatty tissue.”

All that would amount to a rather tedious battle of specialists, were it
not for the shameful conclusion (I choose my words carefully) drawn by the
brilliant toxicologists of three French poison centers: if metabolites of
chlorobenzene were found in Paul Francois’s urine and even in his hair in
February and again in May 2005, this was because he had inhaled Lasso a
few days earlier.

“The first time I heard that argument, I got pretty annoyed,” Francois
says. “It came from Dr. Daniel Poisot, chief medical officer of the Bordeaux
poison center. Putting it plainly, he was accusing me of mainlining Lasso.
When I pointed out that the first urine sample had been taken in the middle
of a long hospitalization at La Pitié-Salpétriere, where it was hard to be in
contact with the herbicide, he answered that nothing was stopping me from
hiding a vial in my hospital room. I was so astounded that I made a crack
about the ties between some toxicologists and the chemical industry. He
laughed and said that that was a fiction and that in any case the firms
existed to create healthy products, not to put the planet, much less people,
in danger.”

The notion of Paul Francgois’s alleged drug addiction was also brought
up by Dr. Patrick Henry, head of the Angers poison center, in a telephone
conversation with Sylvie Francois, as stated in her prepared testimony
before the Angouléme Social Security Court (Tribunal des affaires de
sécurité sociale, TASS). “He bluntly stated that the test results could only be
explained by the voluntary inhalation of the product.”

As for Dr. Robert Garnier, chief medical officer of the Paris poison
center, he did not openly put forth the possibility of “voluntary inhalation,”



preferring a  psychiatric explanation for Francois’s problems.
“Monochlorobenzene can account for the initial accident and the disorders
observed in the following hours or even days, but it is not the direct source
of the disorders that appeared in subsequent weeks and months,” he wrote
in a letter to Dr. Annette Le Toux on June 1, 2005. “His acute poisoning
sufficiently alarmed the farmer for him to fear having been permanently
poisoned; the repeated episodes of illness could be the somatization of this
anxiety.” In her answer, two weeks later, the Agricultural Social Mutual
Fund (Mutualité sociale agricole, MSA) doctor pointed out that the
“disorders” were “complete loss of consciousness” and that medical
examination “excluded the psychiatric origin of the problems observed.”
Then, obviously a little ill at ease, she added that there was no ‘“central
thread” in the case.

And for good reason: the toxicologists consulted had stubbornly denied
the chronic effects of Lasso and its ingredients to put Monsanto’s poison in
the clear. Why? We shall see later that some toxicologists and chemists
have very close ties to the chemical industry, even those (and that’s the real
problem) who hold positions in public institutions, such as in this instance
the poison centers. Sometimes there are real conflicts of interest that the
parties involved are careful not to make public; sometimes what is involved
is simply an “incestuous relationship” due to the fact that scientists
specializing in chemistry or toxicology “come from the same family,” in the
words of Ned Groth, an environmental expert I met in the United States
(see Chapters 12 and 13).

These intimate connections are clearly illustrated by the example of
Robert Garnier, head of the Paris poison center. When he came to my
house, Paul Frangois showed me a document he had printed from

Medichem’s website, and I kept a copy.17 This “international scientific
association,” which 1s concerned exclusively with ‘“occupational and
environmental health in the production and use of chemicals,” was
established in 1972 by Dr. Alfred Thiess, former medical director of the
German chemical firm BASF. Among its backers are some of the largest
global chemical companies, most of which have a past—and a present—as
admitted polluters.



Medichem organizes an international conference every year. In 2004 it
was held in Paris under the chairmanship of Robert Garnier, who was then
on the board of the association, along with, for example, Dr. Michael
Nasterlack, a BASF executive and secretary of the association. The list of
conference participants included Daniel Goldstein, Monsanto’s chief
toxicologist, the man who had proposed a financial transaction to Paul
Frangois in exchange for surrendering any claims. In a meeting with
Garnier, the farmer from Ruffec asked him if he knew his colleague from
Monsanto, which Garnier denied. In any event, as | write this, I have not
found the document Frangois gave me on the Web, because it has simply
disappeared.

Legal Proceedings Against the MSA and Monsanto

“To tell you the truth, my case made me lose my naiveté,” says Frangois,
“and so, for the first time in my life, I found myself in court.” Confronted
with a refusal by the MSA and the AAEXA—the insurance arm of the
MSA responsible for work accidents—to recognize his serious health
problems as an occupational disease, Frangois decided to bring a case in the
Angouléme TASS.

On November 3, 2008, the TASS found in his favor, declaring “that his
declared relapse on November 29, 2004, i1s directly related to the work
accident he suffered on April 27, 2004, and that it must be addressed in
accordance with occupational legislation.” In its decision, the court referred
to the report by Professor Jean-Frangois Narbonne cited above, which noted
that the disorders are due to the “massive accumulation of substances in
fatty tissue and/or [to the] persistent blockage of metabolic activity.” In
other words: with the extremely high level of poisoning, metabolization of
toxic substances was blocked, bringing about an accumulation of those
substances in the body. “Although unusual, this hypothesis is entirely
plausible,” stated André Picot, an opinion shared by Professor Gérard
Lachatre, expert in the pharmacology and toxicology department of the
Limoges teaching hospital, the only specialist who considered a link
between Paul Frangois’s recurrent neurological disorders and his “gassing”
with Lasso.



The decision of the Angouléme TASS was a first victory for the Ruffec
farmer. But he didn’t stop there: he filed suit against Monsanto in the High
Court (Tribunal de grande instance, TGI) of Lyon, on the grounds that the
firm had ‘“failed in its obligation to inform [users] concerning the
composition of the product.” “On the packaging provided with Lasso, only
the presence of alachlor is mentioned as entering into the composition of
the weed killer; the presence of monochlorobenzene is not noted,” wrote the
lawyer Francois Lafforgue in the proposed conclusions he submitted to the
court on July 21, 2009. “The risk of inhaling monochlorobenzene, a very
volatile substance, the precautions to be taken in handling the product, and
the secondary effects of an accidental inhalation are not mentioned.”

On the other side, with incredible cynicism, Monsanto’s proposed
conclusions exploited the absence of blood and urine samples, which the
Bordeaux poison center refused to take just after the accident: “M. Paul
Frangois has never established that the product he is alleged to have inhaled
on April 27, 2004, was Lasso,” argued the multinational’s lawyers. “In fact,
there 1s no medical document reporting an inhalation of Lasso on April 27,
2004. . . . This evidence, that M. Paul Frangois attempts to explain by
negligence on the part of hospital services, is clear.” And they coolly
concluded: “It ensues from the elements cited above that no causal link can
be established (or even presumed) between the April 27, 2004, accident and
M. Paul Francois’s state of health.”

To back up its blunt conclusions, Monsanto attached two documents as
appendices. The first was from Dr. Pierre-Gérard Pontal, who had
conducted a “scientific medical evaluation of the case of poisoning of M.
Paul Francgois.” A Web search easily turns up the curriculum vitae of Pontal,
which he himself put online. He had worked at the Paris poison center, then
for five years as chief medical officer in a Rhone-Poulenc Agrochimie
factory, before moving on to head the human risk assessment team at
Aventis CropScience. His ties to the chemical industry are obvious.
Generally speaking, his report serves up all the clichés of institutional
toxicology, invoking ‘scientifically established facts,” such as the
inviolable principle of Paracelsus, “only the dose makes the poison,” which
I will consider at length (see Chapter 8).

But to sum up the biased nature of his evaluation, it suffices to quote his
criticism of the report by Jean-Frangois Narbonne, which, he alleges,



“neglects to ask the question of determining the dose to which M. Frangois
was exposed.” This is preposterous, considering that Professor Narbonne
clearly denounced the negligence of the poison centers that refused to take
samples, which would precisely have enabled the measurement of the level
of poisoning experienced by Paul Frangois.

Drafted by Daniel Goldstein, head of the Monsanto Product Safety
Center in St. Louis, the second document cited by the company’s lawyers
amounts to special pleading in favor of the poison centers, which at least
has the virtue of clarity: “Considering that what is involved is identified
exposure to a substance that is in theory swiftly excreted and should not
have chronic toxicity, the fact of obtaining concentrations in blood or urine
offers little or no interest for the patient,” Goldstein notes. Then he
hammers the point home by ostentatiously supporting the men whom his
remarks elevate to the rank of accomplices in what strongly resembles an
organized denial: “We confirm the statements from the French poison
center that the conduct of analyses shortly after exposure would not have
provided useful information, and that M. Frangois should have recovered
from the brief exposure by inhalation without difficulty.” No comment is

necessary. 18



2

Chemical Weapons Recycled for Agriculture

The world will not be destroyed by those who do evil, but by those who watch them without
doing anything.
—Albert Einstein

Paul Frangois’s story is exemplary because it points to evidence that the
euphemistic language of the chemical industry as well as of the public
authorities has sought to obscure: pesticides are poisons. As Dr. Genevieve
Barbier and the writer Armand Farrachi show in their book La Société
cancerigene (Carcinogenic Society), “their use has become so

commonplace that we forget they were designed to kill.”! They go on to
say: “It 1s fruitless to look at the packaging of these products for the kinds
of warnings found on cigarette packs intended to alert smokers: ‘Spraying

weeds kills’ or ‘Spraying mosquitoes or cockroaches causes cancer.””2

From “Killers of Plagues™ to “Phytopharmaceutical Products™

Pesticides are even “unique in being the only chemicals designed and
deliberately released into the environment by humans, to kill or damage
other living organisms,” said the Pesticide Action Network (PAN), an
international network against pesticides, in a brochure published in 2007

with financial assistance from the European Union.3 The broad family of
pesticides 1s identifiable through their common suffix “cide” (from the
Latin caedere “kill” or “cut down”), for, according to the word’s etymology,



pesticides are killers of pests (harmful animals, insects, or plants; the word
“pest” is itself derived from the Latin pestis meaning plagues or contagious
diseases): weeds (herbicides), insects (insecticides), fungi (fungicides),
snails and slugs (molluscicides), worms (nematicides), rodents
(rodenticides), or crows (corvicides).

In the 1960s, when atrazine appeared on my ancestral farm, the
promoters of chemical agriculture had no hesitation in pointing out the
highly toxic, even fatal, nature of pesticides to justify their prevention
programs. For example, in American audiovisual archives I found a
television spot from 1964 showing a man in a white coat—the distinctive
sign of a scientist—standing behind a table full of cans of chemical
products, reciting in learned tones: “Always remember pesticides are

poisons. Their safe use depends on you. Use pesticides safely!”4

A half century later, it is futile to look for such an explicit warning in
the advertising of the major companies in the sector, as can be verified in
France, for example, by visiting the website of the Crop Protection Industry
Association (Union des industries de la protection des plantes, UIPP), now
bringing together the “nineteen companies that market phytopharmaceutical
products and agricultural services.” The words chosen to present the
professional organization, which includes in its membership the French
subsidiaries of the six global giants in the business—BASF Agro SAS,
Bayer CropScience, Dow AgroSciences, DuPont, Monsanto, and Syngenta
—are telling on the process of euphemization that gradually took hold from
the 1970s on. In the small powerful world of industrial agriculture, people
carefully avoid speaking of “pesticides,” preferring the term “phytosanitary
products,” recently replaced by the no doubt even more reassuring
“phytopharmaceutical products.” This is the definition provided on the
UIPP website: “Phytopharmaceutical products play the role of protecting
agricultural products against multiple attacks that may present obstacles o
the proper development of plants: harmful insects, diseases (fungi), weeds. .

.. They foster regular harvests of sufficient quality and quantily.”S

The shift from “pesticide” to “phytosanitary” or “phytopharmaceutical
product” represents more than semantic mumbo jumbo: it is directly aimed
at deceiving farmers—and consequently consumers—by passing off
“products designed to kill” as medicines intended to protect the health of



plants and hence the quality of food: a well-designed obfuscation that might
be considered anodyne, typical of companies’ advertising manipulation, if it
were not echoed by government organizations at the highest level.

The home page of the Ministry of Agriculture’s website® is very
enlightening in this regard: the word “pesticide” does not appear at all. By
way of contrast, it contains a section titled “Health and Protection of
Plants,” where we learn that the ministry “carries out many activities for the
prevention and management of health and phytosanitary risks inherent in
plant production.” This is highly skilled evasiveness. Reading ministerial
prose, one has the impression that the fact of producing plants in itself leads
to “health and phytosanitary risks,” whereas it is obviously the poisons used
—never mentioned—that are the source of those risks. And what follows
provides no further clarification: “The services charged with the protection
of plants have three goals: health and phytosanitary monitoring; oversight
of the conditions of plant production; and the production of farming
practices more respectful of health and the environment.”

The same orthodoxy is found on the Agricultural Social Mutual Fund
(Mutualité sociale agricole, MSA) website, even though it is entrusted with
the health of farmers. In an April 2010 article full of good intentions and
presenting the “Phyt’attitude plan, a specific monitoring program for the

risks connected with the use of phytosanitary products,”7 obfuscation is so
well integrated into the text that the authors fall on their faces:
“Phytosanitary products, also known as pesticides . . . are preparations
intended to: protect plants or plant products from all harmful organisms or
to prevent the action of those organisms; affect their vital processes, ensure

their conservation; destroy undesirable plants or some of their parts.”8 The
reader will have noted the surprising inversion, because in reality it is
pesticides that are also known as phytosanitary products and not vice versa.
The term imposed by the chemical industry to mask the harmfulness of its
products has overridden the original term, now denounced by apostles of
chemical agriculture as the sign of a retrograde obsession of ecologists and
hippies.

But the message was long ago thoroughly assimilated in the
countryside: in the village where I grew up I never heard “pesticides”



mentioned, only “phyto products” that you got from the “phyto store,” like
a drug from the medicine chest.

From Arsenic to Mustard Gas

As the biologist Julie Marc points out in a doctoral thesis on Monsanto’s
Roundup, the most widely sold herbicide in the world, “the use of

pesticides goes back to Antiquity,”9 but until the early twentieth century the
“killers of plagues” were derivatives of mineral compounds or plants, of

natural origin (lead, sulfur, tobacco, or neem leaves in India).lo The fact
that they were natural did not mean some of them were not extremely
dangerous, such as arsenic, recommended by Pliny the Elder in his
monumental Natural History. Used in China and Europe as an insecticide
as early as the sixteenth century, the well-known poison—more precisely its

byproduct arsenite of soda—was banned in vineyards in 2001.11

Previously of limited use, pesticides went through a first surge with the
advent of mineral chemistry in the nineteenth century. The symbol of this
development is the well-known Bordeaux mixture, a blend of copper sulfate
and slaked lime used on vines, starting in 1885, to counteract mildew, and
later as a herbicide. In the same period, copper arsenite, better known as
“Paris green” because it was used to kill rats in Paris sewers, had huge
success in the United States, where it was used as an insecticide in

orchards.12 A little later, it was discovered that, spread on grain fields,
copper sulfate destroyed weeds without harming the grain.

But it was World War I that laid the foundations for the massive
production of pesticides, which profited from the development of synthetic
organic chemistry and research on battlefield gases. Indeed, the history of
most “phytosanitary products” in wide use today is intimately connected to
the history of chemical warfare, whose paternity can be traced to the
German Fritz Haber. Born in 1868, this chemist first achieved fame by
inventing a procedure for manufacturing ammonia by synthesizing
hydrogen with atmospheric nitrogen, which earned him the 1918 Nobel
Prize for Chemistry. His work on the process of fixation of atmospheric
nitrogen was used for the production of chemical nitrogen fertilizers (which



replaced Chilean and Peruvian guano13 and went along with the
development of industrial agriculture), as well as in the production of
explosives. When the Great War broke out, he was the head of the
prestigious Kaiser Wilhelm Institute in Berlin, and his laboratory was asked
to participate in the war effort. Heading a group of 150 scientists and 1,300
technicians, his mission was to develop irritant gases, intended to drive
Allied soldiers out of their trenches, even though chemical weapons had
been banned by the 1899 Hague Declaration.

The lab work was assigned to Ferdinand Flury, charged with testing the
toxicological effects and mechanisms of all kinds of toxic gases on mice,
rats, monkeys, and even horses. But only one really stood out from the
others: chlorine gas. At the time, the industrial use of chlorine, abundant in
nature, combined with other elements—such as, for example, sodium in salt
form (sodium chloride)—was in its infancy. Since the well-received
presentation in 1785 by the chemist Claude-Louis Berthollet, who had
described the whitening property of Javel water (bleach)—a solution of
chlorine and potassium invented in a factory in the Javel neighborhood of
Paris—the element had dazzling success as a whitening agent (in the textile
and then the paper industry) and later as a disinfectant. But its use had
remained limited, because as an uncompounded element chlorine is a
yellow-green gas—its name derives from chloros, meaning pale green in
Greek—and is extremely toxic, with a very unpleasant suffocating odor that
violently attacks the respiratory tract. Added to the fact that it is heavier
than air and has a tendency to concentrate close to the ground—which is
very useful in trench warfare—it was precisely the toxic properties of
chlorine gas (also known as dichlorine) that interested Fritz Haber.

On April 22, 1915, the German army released 146 tons of gas at Ypres,
at the scientist’s direction; he had no hesitation in going to the front to
supervise chemical attacks. He was the one who organized the secret
installation of five thousand barrels of chlorine over a distance of six
kilometers and ordered that the valves be opened at five in the morning.
Driven by the breeze, the gas drifted over the Allied trenches. Taken by
surprise, the French (mainly Algerian), British, and Canadian troops fell
like flies, while trying to protect themselves with urine-soaked
handkerchiefs. “I shall never forget the horrible agony of surprise in the



eyes of the men who got that first dose,” a Canadian survivor recalled. “It
was the look of a dog being suddenly beaten for a thing it hadn’t done. . . .
They began gulping and coughing, and then fell down with their faces in
their hands. . . . I had rolled and writhed, with the agony of the gas in my

lungs, in a pool of slush in the bottom of the trench.” 14

Fritz Haber, who had the rank of captain, paid a heavy price for this first
victory: a few days after the Ypres trenches were gassed, his wife Clara
Immerwahr, also a chemist, committed suicide by shooting herself in the
heart with her husband’s service revolver. It was reported that she
strenuously opposed his work on poison gas.

But Haber did not give up his work. Learning that the Allies had
equipped their troops with gas masks, which made chlorine ineffective, he
perfected phosgene, a mixture of two extremely toxic gases, dichlorine and
carbon monoxide. Less irritating to the eyes, nose, and throat than chlorine
gas alone, it was nonetheless the deadliest of the chemical weapons
concocted in the laboratories of Berlin, because it violently attacked the
lungs, filling them with hydrochloric acid. The few infantrymen who
survived attacks died of the aftereffects in the years following the great
slaughter. It is noteworthy that phosgene is still used today as a chemical
ingredient in the pesticide industry. It is one of the ingredients in Sevin
(carbaryl), the insecticide that produced the December 1984 disaster in
Bhopal (see Chapter 3).

Toward the end of the war, after tens of thousands had been gassed, the
German army released Haber’s latest find: mustard gas, also known as
yperite because, like chlorine gas, it was used first in the Ypres trenches. Its
effects are terrible: it produces huge blisters on the skin, burns the cornea,
causing blindness, and attacks bone marrow, causing leukemia. Few
soldiers survived mustard gas attacks.

While poison gas was unquestionably first used by the Germans, finally
all the belligerents mobilized their chemical industries to produce and use
it. The Great War was in general a boon for industrialists, who took
advantage of the war effort to lay the foundations for veritable empires,
whose heirs today are multinationals specializing in the production of
pesticides or transgenic seeds. For example, Hoechst (which merged with
the French company Rhone-Poulenc in 1999 to produce the biotechnology



giant Aventis) supplied the German Army with explosives and mustard gas.
In the same period the American company DuPont (now one of the world’s
largest seed producers) supplied the Allies with gunpowder and explosives.
Likewise, Monsanto (the world leader in genetically modified organisms
[GMOs]) that had been established at the beginning of the century to
produce saccharine, centupled its profits by selling chemical products used
to manufacture explosives or poison gas, including sulfuric acid and the
deadly phenol.

Haber’s Law and Zyklon B

“During peace time a scientist belongs to the world, but during war time he
belongs to his country.” A zealous patriot, it was in these terms that Fritz
Haber justified his work on poison gas, which, after the armistice, earned
him a place on the roster of war criminals whose extradition the Allies
demanded. He took refuge in Switzerland until the demand was officially
withdrawn in 1919. A year later in Stockholm, he received the Nobel Prize
in Chemistry for his work on the industrial process for the synthesis of
ammonia. His nomination caused an uproar in the international scientific
community, and the French, English, and American laureates of previous
prizes boycotted the prestigious ceremony. In their eyes, Haber embodied
precisely what Alfred Nobel, the fabulously wealthy inventor of dynamite,
had denounced in his will: the alliance between science and war.

But although his role as father of chemical warfare has been lost in the
annals of science, his name is well known to toxicologists, who still use
Haber’s law as a reference for assessing the toxicity of chemical products
contaminating our environment, in particular pesticides. “Fritz Haber was
not a toxicologist but a physical chemist,” notes Professor Hanspeter
Witschi of University of California, Davis, in Inhalation Toxicology, “but

he profoundly influenced the science of toxicology.”15 In fact, as he was
developing fearsome chemical weapons, he simultaneously applied himself
to comparing the toxicity of gases to derive a law making it possible to
assess their “effectiveness,” that is, their lethal power. “Haber’s law”
expresses the relationship between the concentration of a gas and the
exposure time necessary to cause the death of an individual. This is the



definition Haber provided: “For each war gas, the amount (c) present in one
cubic meter, of air is expressed in milligrams and multiplied by the time (t)
in minutes necessary for the experimental animal inhaling this air to obtain
a lethal effect. The smaller this product (c x t) is, the greater the toxicity of

the war gas.”16

While carrying out the observations that led him to formulate his
terrible law, Haber also noted that exposure to a weak concentration of
poison gas over a long period often had the same fatal effect as exposure to
a high dose for a short period. Curiously, as we shall see, the regulatory
agencies that make ample use of Haber’s teachings to assess the toxicity of
pesticides seem to have forgotten this part of his conclusions. Indeed,
although they have little trouble acknowledging that phytosanitary products
may have severe, even fatal, effects in a case of acute poisoning, they often
deny the long-term effects caused by chronic exposure to weak
concentrations.

In the meanwhile, one thing is certain: Haber’s law “is often used in
setting exposure guidelines for toxic substances,” as David Gaylor, a U.S.

Food and Drug Administration (FDA) toxicologist, acknowledges.17
Indeed, it directly inspired the creation of one of the basic tools for the
assessment and management of chemical risks: “lethal dose, 50%” or
LDj5(. Officially invented by the Briton John William Trevan in 1927, this

indicator of toxicity measures the dose of a chemical substance necessary to
kill half the animals—usually mice and rats—exposed to it, generally by
inhalation, but also by ingestion, or cutaneous application. It is expressed as
units of mass of the substance per unit of body mass of the test subject
(mg/kg). An example: if a pesticide has an LD3( of 40 mg/kg, then 3,200

mg (3.2 g) is calculated to kill half the humans who weigh 80 kg.
According to a World Health Organization (WHO) document, it is
estimated that a chemical product with an LD5q lower than 5 mg/kg of

body weight (solids) or lower than 20 mg/kg (liquids) can be considered
“extremely hazardous.” It is “slightly hazardous” if its LD5( 1s over 500
and 2,000 mg/kg respectively.18 As examples, the LD5( of vitamin C is

11,900 mg/kg, of table salt 3,000 mg/kg, cyanide from 0.5 to 3 mg/kg, and
dioxin 0.02 mg/kg (0.001 for a dog).



What about Zyklon B? It is 1 mg/kg.19 It is a tragic irony of history that
Fritz Haber, who was of Jewish ancestry, was also the inventor of the
deadly Zyklon B, used by the Nazis to exterminate the Jews in the gas
chambers of the death camps. In the 1920s he was contacted by the German
pesticide company Degesch, which asked him to resume his work on
hydrocyanic acid to develop an application as an insecticide. Haber was
familiar with the gas: according to the criteria of Haber’s law, it is so toxic
that it is extremely hazardous to handle, which explains the decision not to
use it as a chemical weapon. Regardless, Haber developed a formulation
enabling it to be safely transported and sprayed on crops. It is noteworthy
that Zyklon B was authorized in France in 1958 for the treatment of cereal
seeds and the protection of stored grain. Marketed by the Eden Vert

company, it was banned in 1988.20 The French subsidiary of Degesch
continued to use a product derived from Zyklon B as a disinfection agent

for storage sites until 1997.21

Meanwhile, the life of this zealous patriot, a Protestant convert for
pragmatic reasons, came to a sad end. After Hitler came to power in 1933,
the National Socialist Party asked him to fire all his Jewish associates.
Seeing that it was impossible to resist, Haber decided to resign. “You
cannot expect that a man of 65 years will change the way he thinks, a way
that guided him so well during the past 39 years in his academic life, and
you will understand that the pride with which he served Germany, his
country, during his entire life, now requires him to ask to be relieved from

his duties.”?

Suffering from chronic angina, Haber went into exile in Switzerland,
thinking he would restore his health before going to Palestine, at the urging
of his friend Chaim Weizmann. But the journey never came. He died on
January 29, 1934, unaware that members of his family would be
asphyxiated by Zyklon B in the death camps.

DDT and the Beginning of the Industrial Age

“Can anyone believe it is possible to lay down such a barrage of poisons on
the surface of the earth without making it unfit for all life?”” Rachel Carson



posed this question in Silent Spring, published in 1962, considered the
founding work of the ecological movement. “They should not be called
‘insecticides’ but ‘biocides.””” She went on: “This industry is a child of the
Second World War. In the course of developing agents of chemical warfare,
some of the chemicals developed in the laboratory were found to be lethal
to insects. The discovery did not come by chance: insects were widely used

to test chemicals as agents of death for men.”23

Fritz Haber’s work on chlorinated gases did indeed open the way to the
industrial production of synthetic insecticides, the most well-known of
which is DDT (dichlorodiphenyltrichloroethane), one of the large family of
organochlorines. An organochlorine is an organic compound in which one
or more hydrogen atoms have been replaced by chlorine atoms, forming an
extremely stable chemical structure that is therefore resistant to
environmental degradation. Some are considered ‘“persistent organic
pollutants” (POPs), because they accumulate in animal and human fatty
tissue and because their extreme volatility enables them to move through
the atmosphere to contaminate the remotest areas of the planet. I will return
to the damaging effects of POPs, several of which—known as the “dirty

dozen” (from the 1967 Robert Aldrich ﬁlm)24—were banned by the
Stockholm Convention adopted on May 22, 2001, by the United Nations
Environment Programme (UNEP), but still pollute the environment and
even mothers’ milk. Among them are Monsanto’s polychlorinated

biphenyls (PCBS),25 along with nine pesticides, including DDT, the
“miracle insecticide” that began its brilliant career during World War II,
bringing in its wake many molecules developed between the wars.
Synthesized by the Austrian chemist Othmar Zeidler in 1874, DDT was
left in a laboratory drawer until 1939, when the Swiss chemist Paul Miiller,

who was working for the Geigy company,26 identified its properties as an
insecticide. His discovery had such great success that, only nine years later
(record time) he won the Nobel Prize in Medicine. Appearing in solid form,
insoluble in water—to be used it has to be dissolved in an 0il—DDT was
first used by the U.S. Army in Naples in 1943, to contain a typhus
epidemic; the disease, transmitted by lice, was decimating Allied troops.
The massive operation was repeated in the South Pacific to eradicate the



anopheles mosquito, the carrier of malaria, and later as an antiseptic for
death camp survivors, Korean prisoners, and the German civilian
population when the defeated country was occupied.

Yet the organochlorine pesticide was never used for military purposes
during World War 11, because it seems all high commands had learned the
lessons of the Great War. In any event, this i1s what Major William
Buckingham suggested in a book published in 1982 by the U.S. Office of
Air Force History, where he notes that “the Allies and Axis in World War II
abstained from using the weapon either because of legal restrictions, or to

avoid retaliation in kind.”2” But in the aftermath of the war, DDT was
universally celebrated as a “miracle insecticide” able to defeat any harmful
insect. I have been able to consult some hallucinatory audiovisual archives
in which one can see entire cities in the United States treated with DDT in
the 1950s. Sprayers go up and down the streets spewing huge white clouds,
while housewives are asked to disinfect their cupboards with sponges
soaked in the insecticide. Authorized in agriculture in 1945, DDT was later
used massively in the treatment of crops, forests, and rivers, in an
impressive expenditure of resources.

In 1955, the WHO launched a vast campaign against malaria in many
parts of the world—Europe, Asia, Central America, and North Africa. But
initial successes, sometimes accomplishing complete eradication of the
disease, were followed by disillusionment, because the mosquitoes carrying
the parasite that causes the disease very rapidly developed resistance to
DDT, resulting, in particular in India and Central America, in a spectacular

resurgence of the scoulrge.28 But for the chemical industry, with Monsanto
and Dow Chemical in the lead, it was a jackpot: from 1950 to 1980 more
than forty thousand tons of DDT were sprayed around the world every year,
with production reaching a record of 82,000 tons in 1963 (making for a
total of 1.8 million tons between the early 1940s and 2010). In the United
States alone, some 675,000 tons were sprayed before the agricultural use of

DDT was banned in 1972.29

As Rachel Carson pointed out in Silent Spring, “the myth of the
harmlessness of DDT rests on the fact that one of its first uses was the
wartime dusting of many thousands of soldiers, refugees, and prisoners, to



combat lice.”30 In addition, there is its low acute toxicity in mammals:
classified as “moderately hazardous” by the WHO, its LD5( is only 113

mg/kg (for rats). On the other hand—I will come back to this in Chapters 16
and 17—its long-term effects are terrible: acting as an endocrine disruptor,
it leads to cancer, birth defects, and reproductive disorders, in particular for

those subject to prenatal exposure.31
Boosted by the success of DDT and other organochlorine pesticides, a
second category of insecticides appeared in the wake of World War II.

These were the 01‘g:ganophosphates,32 whose development was directly
connected to research on new poison gases, but which, for the same reasons
as for DDT, were never used for military purposes. As the official site of the
French Observatory for Pesticide Residues (Observatoire des résidus de
pesticides, ORP), established by the French government in 2003, soberly
states: “not having been used during hostilities, they were used against

insects.”33 Designed to attack the nervous system of insects, these
molecules have a much more elevated acute toxicity than organochlorines,
but they degrade more quickly. In this family are highly hazardous
insecticides like parathion (LD5qp: 15 mg/kg), used as early as 1944,

malathion, dichlorvos, and chlorpyrifos, as well as carbaryl (responsible for
the Bhopal disaster), and sarin (LDj5p: 0.5 mg/kg), a highly toxic gas

developed in 1939 in the IG Farben laboratories and now considered a

“weapon of mass destruction” by the United Nations.>#

The Precursors of Agent Orange

Launched at top speed thanks to synthetic insecticides, the green revolution
also involved the marketing of chemical herbicides developed in British and

American laboratories during World War .35 In the early 1940s,
researchers succeeded in isolating the hormone that controls plant growth,
and synthetically reproduced the molecule. They observed that, injected in
small doses, the artificial hormone strongly stimulated plant growth, while,
in contrast, high doses caused the death of plants. This led to the creation of
two highly effective weed killers that initiated a veritable “agricultural



revolution and laid the corner stone of present-day weed science,” in the

words of the American botanist James Troyer.36 The two herbicides were
2,4-dichlorophenoxyacetic acid (2,4-D) and 2,4,5-trichlorophenoxyacetic

acid (2,4,5-T), two chemical molecules in the chlorophenol family.37

Researchers soon recognized the wartime potential of these extremely
powerful weed killers, because they made it possible to destroy crops and
thereby starve enemy armies and populations. In 1943, the UK Agricultural
Research Council launched a secret testing program that bore fruit in
Maylasia in the 1950s where, for the first time in history, the British army
used herbicides to destroy the communist insurgents’ harvests. At the same
time in the United States the Fort Detrick, Maryland, Biological Warfare
Center was testing Dinoxol and Trinoxol, mixtures of 2,4-D and 2,4,5-T, the
ancestor of Agent Orange, the defoliant used massively by the U.S. Army
during the Vietnam War.

Indeed, although the Allies had renounced the use of chemical weapons,
fearing above all an escalation that would have produced a terrible
backlash, the emergence of the Cold War lifted this circumstantial taboo;
for the White House any means were justified to combat the communist
threat. So, from January 13, 1962, the launch date of Operation Ranch
Hand, to 1971, some 80 million liters of defoliants were dumped on
Vietnam, contaminating for decades more than 8 million acres and three
thousand villages; 60 percent of the products used were Agent Orange,
which is still causing birth defects thirty-five years after the end of the war.

The extreme toxicity of this chemical weapon is principally due to
2,4,5-T, a dreadful poison that is characteristically polluted by very small

quantities of dioxin or TCDD.38 Considered the most toxic substance ever
created by man—a by-product of industrial processes, it does not exist in

nature—the molecule was isolated in a Hamburg laboratory in 1957.39 1t is
now known that its LD5( 1s 0.02 mg/kg (for rats) and that, according to a

Columbia University study published in 2003, dissolving 80 grams of
dioxin in a drinking water system could eliminate a city of 8 million

people.4O And estimates agree that in Vietnam 400 kilograms of pure

dioxin were dumped in the southern part of the country.41



For the general public, TCDD emerged from the secrecy of laboratories
on July 16, 1976, with a serious industrial accident known as the Seveso
disaster. On that day, a reactor explosion in an Italian 2,4,5-T factory owned
by the multinational Hoffmann-La Roche caused the release of an
extremely toxic cloud in the Seveso region of Lombardy. Cattle died en
masse, and officially 183 people contracted chloracne, an extremely serious
condition resulting from dioxin poisoning, which manifests itself by an
eruption of pustules all over the body, lasting several years and sometimes

perrnanently.42

The characteristics of this human-created disease had been widely
discussed in the medical literature beginning in the late 1930s, after the
entry onto the market of pentachlorophenol, a cousin of 2,4,5-T, made by
Monsanto and Dow Chemical and used as a fungicide in the treatment of
wood as well as in the whitening of paper pulp. For his 2007 book, How
Everyday Products Make People Sick, Paul Blanc, professor of occupational
and environmental medicine at the University of California, consulted the

archives of the Journal of the American Medical Association (JAMA),43
where he found many letters from doctors asking for advice on the
treatment of patients suffering from this dreadful skin disease, which was
then unknown. “Nowhere in the literature have I found any case of caustic
or chemical burn which lasted over several years unless the patient was in
constant contact with the agent,” reported a baffled Dr. Karl Stingily of
Mississippi in a paper presented at a conference of the Southern Medical

Association.** At the same conference, where this “new epidemic” was
discussed at length, Dr. M. Toulmin Gaines of Alabama reported the case of
a patient who worked in a lumber factory, a father of two young children:
“He had acne . . . with comedones [medical term designating the specific
lesions of acne] all over his face and back and shoulders and arms and
thighs. His two children were a girl about five years old and a little boy
about three. They had comedones all over their faces. They had a typical
acne on the face. The boy had an indurated acne on the back of his neck
such as you would see on a man about thirty years old. . . . I diagnosed it as
chlorine acne and the children got it from the patient’s clothing. He said that



when he came home with his overalls on, the children would grab him

around the legs and hug him and he would take them up in his lap.”45

The same symptoms were secretly observed by Monsanto after an
explosion in a 2,4,5-T factory in Nitro, West Virginia, on March 8, 1949.
Victims of dioxin poisoning, the workers present for the accident or called
on to clean up the site, experienced nausea, vomiting, and persistent
headaches, and developed a severe form of chloracne. On November 17,
1953, a similar accident occurred in a BASF factory producing the
herbicide that was then flooding the fields of Europe and America.
Followed just as secretly at the firm’s request by Dr. Karl Schultz, the
exposed workers developed the same skin disease, which the Hamburg
physician named chloracne. Throughout the 1950s many cases of this
extremely disfiguring disease were recorded in the four corners of the
United States, while an “amazing rain of death” fell upon the surface of the

earth.46



“Elixirs of Death”

There would be no future peace for me if I kept silent.
—Rachel Carson

“Silent Spring 1s now a noisy summer,” wrote the New York Times on July
22, 1962, after the New Yorker published the series of articles that became
the book. On its publication in book form in September, it became an
immediate bestseller (six hundred thousand copies sold in one month). It is
indeed unusual for a scientific work dealing with theoretically difficult
questions such as the effects of pollution on the environment to have such
popular success and to create a months-long controversy in the scientific
community, the press, industry, and even the White House.

Silent Spring, or Rachel Carson’s Battle

The upheaval unleashed by Rachel Carson’s book has been compared to the
one provoked by Darwin’s Origin of Species in its time. On its publication
in France in 1963, the preface, written by the well-respected Roger Heim, at
the time director of the French National Museum of Natural History and
president of the Academy of Sciences, caused quite a stir: “We arrest
gangsters, we shoot at hold-up men, we guillotine assassins, we execute
despots—or alleged despots—but who will jail the public poisoners who
distribute every day the products that synthetic chemistry provides for their

profit and their recklessness?” he asked.! Fifty years later, Silent Spring
remains a benchmark, because it is unique. At a time when chemical



agriculture was conquering the world, for the first time a scientist dared to
question the model of industrial agriculture that was supposed to produce
universal abundance and well-being; Carson methodically exposed the

damage caused by the “elixirs of death”? to both wildlife and people.

There was nothing to suggest that Rachel Carson would become the
author of a bestseller that contributed to the creation of the ecological
movement, the establishment of the Environmental Protection Agency
(EPA), and the ban of the agricultural use of DDT. Born in 1907 in the
small town of Springdale, Pennsylvania, not far from Pittsburgh, the
polluted capital of iron and steel, young Rachel discovered nature in the
company of her mother, from whom she learned how to observe birds in the
course of long walks on the banks of the Allegheny River. From a modest
background, she won a scholarship to study marine biology at Johns
Hopkins, where women students were rare. According to her biographer
Linda Lear, “In postwar America, science was god, and science was

male.”> With a passion for writing as well as for the sea, Carson was hired
by the U.S. Bureau of Fisheries, where she worked as a laboratory assistant
while writing her first articles for the Baltimore Sun. In them she
campaigned for the regulation of industrial waste dumped into Chesapeake
Bay, which was polluting the oyster habitat. In order to be taken seriously,
she posed as a man, signing E.L. Carson.

In 1936, she was appointed to a full-time position in the Bureau of
Fisheries, merged into the U.S. Fish and Wildlife Service in 1940, where
she became chief editor of publications in 1949. In 1941, she published
Under the Sea Wind, followed by The Sea Around Us (1951), and The Edge
of the Sea (1955), a trilogy on the sea that had great success and established
her as the most prominent scientific writer of her time. The recipient of
many awards and elected to the American Academy of Arts and Letters, she
was working on her next book when an event transformed her life.

In 1957, the U.S. Department of Agriculture (USDA) launched a highly
publicized campaign to eradicate fire ants, an insect from Latin America
that had entered the United States in the 1930s through the port of Mobile,
Alabama. The red ant that had conquered the southern states suddenly
became the béte noire of the USDA’s newly established Plant Pest Control
Division, responsible for aerial spraying of pesticides. Carson wrote in



Silent Spring, “The fire ant suddenly became the target of a barrage of
government releases, motion pictures, and government-inspired stories
portraying it as a despoiler of southern agriculture and a killer of birds,
livestock, and man” (162). However, she pointed out, the “president of the
Entomological Society of America states that his department [at the
Alabama Polytechnic Institute] ‘has not received a single report of damage
to plants in the last five years’” (163). Likewise, although feared because of
its painful sting, “the Alabama State Health Officer declare[d] that ‘there
has never been a human death recorded from the bites of imported fire
ants’” (164).

The eradication program planned to “treat” 20 million acres by spraying
DDT, along with dieldrin and heptachlor; it began in 1958 and lasted until
1961. Relying on reports from many scientists—biologists, entomologists,
and zoologists—as well as from elected officials and local associations,
Carson assessed the results of this “rain of death.” In the first year a large
portion of the wildlife was exterminated. Everywhere were corpses of birds,
beavers, possums, and armadillos. Domestic animals were not spared:
chickens, livestock, cats, and dogs paid the price for this incredible ant
hunt.

“Never has any pesticide program been so thoroughly and so deservedly
damned by practically everyone but the beneficiaries of this ‘sales
bonanza,”” Carson wrote. “It is an outstanding example of an ill-conceived,
badly executed, and thoroughly detrimental experiment in the mass control
of insects, an experiment so costly in dollars, in loss of animal life, and in
public confidence in the Agriculture Department that it is inconceivable that
any funds could still be devoted to it” (162). And this was happening even
after the operation had become a complete fiasco. In 1962 the director of
entomology research at Louisiana State Agricultural Experiment Station
summarized the dismal state of the program: “‘The imported fire ant
“eradication” program which has been conducted by state and federal
agencies 1s thus far a failure. There are more infested acres in Louisiana
now than when the program began’” (172).

“Chains of Poisonings”



“Who has made the decision that sets in motion these chains of poisonings,
this ever-widening wave of death that spreads out, like ripples when a
pebble is dropped into a still pond? . . . Who has decided—who has the
right to decide—for the countless legions of people who were not consulted
that the supreme value is a world without insects?” (127). This question
haunted Rachel Carson throughout the research leading to Silent Spring.
After her battle against the fire ant eradication program, she conducted an
enormous amount of research on the environmental damage caused by the
pesticide mania. She consulted countless reports and university studies and
obtained confidential information thanks to her relations with many
scientists in government agencies, such as the National Cancer Institute,
accumulating data on what she called “a chain of poisoning and death” (6).
And she asked ironically, “How could intelligent beings seek to control a
few unwanted species by a method that contaminated the entire
environment and brought the threat of disease and death even to their own
kind?” (8).

A half century later we have to reread Silent Spring to grasp the
magnitude of the madness that seized humanity in the aftermath of World
War II. With supporting data, Carson tells, for example, the story of Clear
Lake, California. Located one hundred miles north of San Francisco, this
lake was prized by recreational fishermen. But, unfortunately for them, it
was also an ideal habitat for the small gnat Chaoborus astictipus, which
“although closely related to mosquitoes,” “is not a bloodsucker.” However,
local residents found it annoying. The solution was simple: chemical
insecticides would resolve the problem, in this case DDD, an insecticide
related to DDT and “apparently offering fewer threats to fish life” (46).

Unfortunately, after a first application with “great dilution” the insects
were still there. It was decided to increase the concentration to 50 ppm (a
dilution factor of 1 mg per liter of liquid). The effects were terrible: dozens
of western grebes, an aquatic bird species that feeds on fish, began to die on
the lake. After the third application—the gnats continued to resist—the
slaughter was so great that not a living grebe remained at Clear Lake.
Intrigued, scientists carried out autopsies of the dead birds and found that
their fatty tissue contained extremely high concentrations of DDD—up to
1,600 ppm—even though the concentration of the insecticide had never
exceeded 50 ppm.



It was by analyzing the fish in the lake that the biologists understood the
phenomenon at work: bioaccumulation, a process “in which the large
carnivores had eaten the smaller carnivores, that had eaten the herbivores,
that had eaten the plankton, that had absorbed the poison from the water”
(48). The DDD used to exterminate the gnats had contaminated the
plankton in the lake and had accumulated in organisms at every step in the
food chain, reaching record levels in the western grebes, who added to the
fish they ate all the intermediary species. We will see later that it is this
process of bioaccumulation that explains why humans, the final predators in
the food chain, are under particular threat from persistent organic pollutants
(POPs), because our dinner plates are the receptacles of all the pollutants
accumulated by the lower predators that contribute to our food.

If we add to bioaccumulation the phenomenon of bioconcentration—
which designates the capacity of a living organism to accumulate the poison
ingested in its fatty tissue—we can understand why birds were the first
victims of this planned assault on what Carson called the “ecological web
of life” (75).

The Silence of the Birds

An expert ornithologist ever since her long walks on the banks of the river
of her childhood, Rachel Carson had thought of titling her book The Silence
of the Birds, because the fate of those innocent creatures seemed to her
emblematic of the process of destruction at work. In her research she had
consulted hundreds of letters to government agencies and universities, such
as a letter from a housewife of Hinsdale, Illinois, found in the archives of
Robert Cushman Murphy, a renowned ornithologist at the American
Museum of Natural History: “When we moved here six years ago, there
was a wealth of bird life,” she wrote. “After several years of DDT spray, the
town is almost devoid of robins and starlings; chickadees have not been on
my shelf for two years, and this year the cardinals are gone too; the nesting
population in the neighborhood seems to consist of one dove pair and
perhaps one catbird family. It is hard to explain to the children that the birds
have been killed off, when they have learned in school that a Federal law
protects the birds from killing or capture” (103).



These individual observations—chemical industry skeptics called them
“anecdotal”—were confirmed all through the 1950s in reports from such
official organizations as the U.S. Fish and Wildlife Service (which
employed Carson). It noted the striking phenomenon of “blank spots
weirdly empty of virtually a// bird life” (104). The same thing occurred in
Europe, as shown by “the deluge of reports of dead birds [that] reached . . .
the Royal Society for the Protection of Birds”; the cause was the treatment
of seeds with fungicides and insecticides before planting, which indirectly
led to the death of 1,300 foxes between November 1959 and April 1960
(123). The foxes died because they ate the poisoned birds, who had filled up
on earthworms, themselves stuffed with the poison covering the seeds.

To fully understand the twofold phenomenon of bioaccumulation and
bioconcentration—I repeat this because it is of the greatest importance—it
is necessary to refer to the long study conducted by Professor George
Wallace, an ornithologist at the University of Michigan, following DDT
spraying of the campus and the surrounding area in 1954. The purpose of
the “program” was to exterminate the bark beetles thought to be the carriers
of Dutch elm disease. The following spring everything seemed normal:
robins returned to the leafy campus to build their nests. Then suddenly, the
campus turned into a “graveyard.” According to Wallace, “‘in spite of the
assurances of the insecticide people that their sprays were “harmless to
birds,” the robins were really dying of insecticidal poisoning; they exhibited
the well-known symptoms of loss of balance, followed by tremors,
convulsions, and death’” (107).

Perplexed, the ornithologist contacted Dr. Roy Barker, a member of an
Illinois research center, whose work had “traced the intricate cycle of events
by which the robins’ fate is linked to the elm trees by way of the
earthworms” (108). DDT forms a “tenacious film” over leaves and bark,
killing, along with the targeted bark beetles, beneficial insects, predators
invaluable for ecological balance and plant protection. In the autumn the
worms swallow the insecticide deposited on the dead leaves and in the earth
through poisoned insects, and accumulate it in their fatty tissue without
being directly affected. Pesticides are like Russian roulette: their effects
vary from species to species and in this case earthworms are not sensitive to
DDT (by contrast, however, Monsanto’s Roundup is fatal to them). The



following spring, the heedless robins sign their death warrant by eating the
earthworms. According to Barker, a fatal dose takes only eleven worms.

But that was not the end of the story. In the years after the campus
spraying, Wallace observed that the robins that had survived had lost the
ability to produce offspring. The numbers are eloquent: in 1953 the adult
bird population was 370; five years later it had fallen to “two or three
dozen.” This drastic population reduction was coupled with a disturbing
phenomenon: Wallace had “‘records of robins and other birds building nests
but laying no eggs, and others laying eggs and incubating them but not
hatching them. We have one record of a robin that sat on its eggs faithfully
for 21 days and they did not hatch’” (108).

Although not all robins have been exterminated, the survivors live under
what Carson called the “shadow of sterility.” At the time, no one was yet
able to explain the process at the origin of this dysfunction threatening the
survival of the species. As we shall see in Chapters 16 and 17, it is now
known that DDT acts as an endocrine disrupter, which affects the
development of exposed organisms in the fetal phase. In a 1960
congressional hearing Wallace reported finding extremely high levels of
DDT in bird ovaries and testicles. In her chapter on the collapse of bird
populations, Carson cites “important studies” showing that “insecticidal
poison affects a generation once removed from initial contact with it.
Storage of poison in the egg, in the yolk material that nourishes the
developing embryo . . . explains why so many . . . birds died in the egg or a

few days after hatching” (123).4

American Industry’s Arrogance and Denial

“The major claims of Miss Rachel Carson’s book, Silent Spring, are gross
distortions of the actual facts, completely unsupported by scientific,
experimental evidence, and general practical experience in the field. Her
suggestion that pesticides are in fact biocides destroying all life is obviously
absurd in the light of the fact that without selective biologicals these
compounds would be completely useless.” In transcribing these words from
Robert White-Stevens, a biochemist working for American Cyanamid (one
of the major pesticide manufacturers at the time), I wondered if the CBS



correspondent interviewing him on April 3, 1963, had pointed out how

counterproductive and even ridiculous his argument was.” The designated
spokesman for the chemical industry, a man with a low voice and a
mechanical delivery, was one of Carson’s most vitriolic critics; he described
her as an obscurantist opposed to sacrosanct “progress”: “If man were to
follow the teachings of Miss Carson, we would return to the Dark Ages, and

the insects and diseases and vermin would once again inherit the earth.”®
This apocalyptic vision of a world without pesticides was the theme of a
parody published by Monsanto only a month after Silent Spring, titled “The
Desolate Year.” It’s hard to find a copy today; the insipid work seems to
have fallen through history’s trapdoor. The firm uses science fiction to
describe the horrors that would afflict the United States if DDT were
banned. Here 1s a typical example of the painful prose: “Without pesticides,
the pest control firms had automatically gone out of business. Of a sudden,
some of the starkness of the time dawned on other people. No more
protection against moths in clothing, furniture, carpets; no weapon but a
flyswatter against rampant bedbugs, silverfish, fleas, slithering cockroaches,
and spreading ants. More people shuddered, then, and still the desolate year

was young.”7

Taken by surprise—this was the first time the usefulness of their
“miracle products” had been called into question—the pesticide
manufacturers reacted violently and with the full force of their arrogance.
This was nothing like the subtle disinformation campaigns of the 2000s
carefully orchestrated by public relations agencies working in the shadows;
in the early 1960s, chemical manufacturers were untouchable gods,
arousing respect and gratitude because they were considered guarantors of
the progress and abundance that were supposed to characterize civilized
society. Certain of his position, in his letter sent along with “The Desolate
Year” to the country’s decision makers, the CEO of Monsanto was not
afraid to resort to sexist insults, calling “Miss Rachel Carson” a “hysterical
woman,” “a bird and bunny lover,” and a “member of the cult of the
balance of nature.”

The critics of Silent Spring also received support from the press which
had adopted the reigning orthodoxy, such as 7ime, which in September
1962, denounced the “emotional and inaccurate outburst” of a book “full of



oversimplifications and downright errors.”® This did not prevent the same
magazine thirty-seven years later from classifying Rachel Carson as one of
the hundred most influential people of the twentieth century, correctly
recalling the “huge counterattack organized and led by Monsanto, Velsicol,
American Cyanamid—indeed, the whole chemical industry—duly
supported by the Agriculture Department as well as the more cautious in the

media.”” In a letter to former president Dwight D. Eisenhower, the former

secretary of agriculture, Ezra Taft Benson,10 who actively encouraged the
development of chemical agriculture in the 1950s, wondered “why a
spinster with no children was so worried about genetics.” His explanation

was that she was “probably a Communist.”! !

But outrageous denials by supporters of pesticides did not succeed in
stifling the incredible response to Silent Spring, even in the White House. In
a press conference on August 29, 1962, a reporter questioned President
John F. Kennedy “as to the possibility of dangerous long-range side effects
from the widespread use of DDT and other pesticides. Have you considered
asking the Department of Agriculture or the Public Health Service to take a
closer look at this?” The president replied: “Yes, and I know that they
already are. I think particularly, of course, since Miss Carson’s book, but
they are examining the matter.”

Indeed, in the days following its serial publication in the New Yorker,
Kennedy asked his science adviser Jerome Wiesner to set up a committee to
study the “use of pesticides.” The committee presented its report on May

15, 1963.12 Its conclusions “add[ed] up to a fairly thorough-going
vindication of Rachel Carson’s Silent Spring thesis,” according to an article
in Science, because it recommended as a goal the “elimination of persistent

toxic pesticides.”13 In their introduction, the authors acknowledge that
“until the publication of Silent Spring, people were generally unaware of
the toxicity of pesticides.”

Following the publication of the report the Senate held a series of
hearings on environmental risks, including testimony from Rachel Carson.
Her work contributed to the establishment of the EPA on December 3,
1970, the first such agency in the world. Two years later, despite industry
delaying tactics, the new agency banned the agricultural use of DDT,



because it “posed unacceptable risks to the environment and potential harm

to human health.”14 This was a notable posthumous victory for Rachel
Carson, dead prematurely from cancer on April 14, 1964, at the age of fifty-
six. When they voted to ratify the establishment of the EPA, no doubt some
American congressmen recalled her words: “The question is whether any
civilization can wage relentless war on life without destroying itself, and

without losing the right to be called civilized.”1?

From Bhopal to Pakistan and Sri Lanka: Pesticides, “Poisons of the
Third World”

“Birds started to drop from the sky. Streets and fields were littered with the
corpses of water buffalo, cows, and dogs, swollen after a few hours in the
heat of Central Asia. And everywhere were people dead of suffocation—
curled up, foam at the mouth, hands desperately gripping the ground.”
These words are not from a story of the Great War, but from a report on the
Bhopal disaster published in Der Spiegel in December 1984. Horrified by
this “historically unprecedented industrial apocalypse,” the German weekly
put it on the front page with an unambiguous title: “The Fatal Gas of the

Poison Factory.”16

The tragedy happened during the night of December 2-3, 1984, in the
Indian factory of the American firm Union Carbide established four years
earlier in Bhopal, Madhya Pradesh, for the purpose of manufacturing
annually five thousand tons of Sevin (carbaryl), a chemical insecticide used
in agriculture. It is made of two gases: phosgene—invented by Fritz Haber
(see Chapter 2)—and monomethylamine. When mixed, the two molecules
produce methyl isocyanate (MIC), an extremely toxic substance that breaks
down under the effect of heat into hydrocyanic acid, which is just as fatal.
On that fateful night, technical failures produced the explosion of a tank
containing forty-two tons of MIC and the release of a gas cloud that
“descended like a shroud on a densely populated sixty-five square

kilometers.”!7 The toll was at least twenty thousand dead and between
250,000 and 500,000 injured.



I visited Bhopal in December 2004, on the occasion of the twentieth
anniversary of the disaster, with Vandana Shiva, winner of the Alternative
Nobel Prize, and a figure in the fight against genetically modified
organisms (GMOs). At the time I was preparing a documentary on the
abusive patents filed by multinationals on plants around the world. For
instance, in September 1994, W.R. Grace, an American manufacturer of
pesticides among other products, had obtained a patent on neem leaves,
known in India as the medicine tree. Its medicinal properties had been
described in ayurvedic medical treatises for at least three thousand years.
Among them were the insecticidal properties of the leaves, whose “active
principle” W.R. Grace had deciphered, thereby justifying its patent

application. 18

“It was the Bhopal disaster and the act of piracy by W.R. Grace that
brought about my battle against any form of appropriation of living things,”
Shiva explained from the podium. “We have to reject chemical pesticides
and use our plants, which are much more effective and threaten neither the
environment nor human health.” I was deeply moved when a delegation of
blind women then spoke, demanding that Union Carbide executives finally
be put on trial, the victims compensated, and the surroundings of the
industrial site decontaminated.

While the Bhopal disaster reminded the world that pesticides are deadly
poisons, few people know that every year around 220,000 people die as a
result of acute poisoning by these products. This figure comes from a World

Health Organization (WHO) study published in 1990,19 according to which
every year there are between 1 and 2 million cases of involuntary poisoning
that occur in accidents related to spraying (the cause of 7 percent of the
total number of deaths). In addition, there are 2 million suicide attempts
(the cause of 91 percent of the fatalities), carried out primarily in the

countries of the Global South.2Y The remaining 2 percent are linked to food
poisoning. In addition, 500 million people, essentially peasants and farm
workers, are victims of “less severe” poisoning.

A 1982 study in Sri Lanka by Dr. Jerry Jeyaratnam shows that between
1975 and 1980 an average of fifteen thousand people annually were
admitted to hospital as a result of pesticide poisoning, 75 percent of whom
were suicide attempts (out of a total population of 15 million); about one



thousand people died. The pesticides responsible were generally

organophosphates, but also included paraquat.21 The same highly troubling
situation can be found in Indonesia, Thailand, and Malaysia, where the
average rate of occupational poisoning is thirteen per hundred thousand, so
that Jeyaratnam judges that “pesticides illness is the new Third World

disease.”22
Poisonings were sometimes massive. This was the case during a malaria
eradication program in Pakistan in 1976, when 2,800 agricultural workers

recruited to spray malathion were severely poisoned, some fatally.23 The
WHO document also reveals that in Sichuan province in China 10 million
farm workers (12 percent of the population) are in contact with pesticides;
on average, 1 percent of them, or one hundred thousand individuals,
annually suffer acute poisoning. To remedy this dramatic situation the
WHO advocates training programs at all levels, from pesticide users to
health workers.

To that end, in 2006 WHO experts prepared a 332-page manual
intended to promote the prevention of acute and chronic poisoning due to

pesticides.24 You have to read this document to recognize the extent to
which even an international organization like the WHO, whose mission is to
protect human health, has things backward. The preparation of a prevention
manual 1s, of course, a laudable effort, but in the face of the horrors it
describes, it would be reasonable to expect a more radical stance, calling for
an indefinite ban of all poisons that endanger agricultural workers (and, as
we shall see, consumers). Instead, the venerable institution applies itself to
managing as well as it can—necessarily badly—the terrible harm that can
be caused by poisons “designed to kill,” whose use in food production
therefore never should have been authorized.

Page after page, pesticide by pesticide, the UN experts describe the
clinical symptoms of acute poisoning and ways of treating it, when it is not
too late. Module 6, for example (“First Aid for Pesticide Poisoning”), tells
us that in a case of poisoning by organophosphorus insecticides, “the person
begins to sweat and salivate (water at the mouth); he or she may vomit,
have diarrhoea and complain of stomach cramps; the pupils become very
small, and the person may mention blurred vision; the muscles twitch, and



the hands shake; breathing becomes bubbly, and the person may have a fit
and become unconscious” (214).

With regard to Roundup, the Monsanto herbicide which the firm has
always claimed 1is as inoffensive as table salt—some agricultural
cooperatives even go so far as to tell their members that it can be drunk
without danger—the WHO explains that it “can be acutely toxic to humans
and animals” (224). “The clinical manifestations after ingestion of
glyphosate [the active ingredient in Roundup] vary according to the severity
of poisoning. Mild: stomach cramps, nausea and vomiting, diarrhoea,
mouth and throat pain, hypersalivation. . . . Severe: respiratory failure, renal
failure, respiratory pneumonitis, secondary organ dysfunction, seizure,
coma, death” (271). As for by 2,4-D, the Agent Orange ingredient still in

wide use today,25 acute poisoning causes ‘“tachycardia, muscle weakness
and muscle spasms . . . [which] may progress to profound muscle weakness
and coma . . . resulting in death within 24h” (225).

A final example is paraquat, one of the most widely sold herbicides in
the world. Departing from their usual discretion, the WHO experts write:
“If 1t is swallowed . . . the effects are catastrophic, with very high mortality.
. .. 1n severe cases rapid death from pulmonary oedema and acute oliguric
renal failure; in less severe cases, signs of renal failure and liver damage;

26

anxiety, ataxia“® and convulsions may occur” (270).

The Poisoned of Chile

“If I were to offer you an apple with residues of the insecticide chlorpyrifos
(see Chapter 13) and other pesticides, would you eat it?” The question
obviously surprised Dr. Clelia Vallebuona, head of the toxicovigilance
program in the Chilean Ministry of Health, whom I was interviewing in
Santiago on November 11, 2009. After a long silence she said “No.”

She said nothing further, evidence that in Chile, as elsewhere, the
subject of pesticides is extremely sensitive. Yet Vallebuona can be proud of
her work: in 1992, along with “particularly motivated” colleagues, she
decided to apply the recommendations of the 1990 WHO report literally by
proposing to establish a national network for the epidemiological
surveillance of pesticides (Red de vigilancia epidemiologica de plaguicidas,



REVEP), because the country was at the time confronting serious health
problems. “Ten years earlier, the government had decided to develop export
crops,” she explained, “and suddenly thousands of farm workers found
themselves exposed to highly toxic substances with no protection.
Something absolutely had to be done because we knew that there were
numerous cases of poisoning even though we had no official data.”

From 1997 to 2006, 6,233 cases of poisoning, more than thirty of which
were fatal, were reported to REVEP, an annual average of six hundred
cases. “There was no legal obligation to report cases of acute poisoning
until 2004, but we are convinced that the real figure has to be at least five
times as much,” said Vallebuona, who showed me the statistics gathered
year by year. The pesticides most often incriminated were the insecticides
chlorpyrifos, methamidophos, dimethoate, and cypermethrin, and the
herbicide glyphosate. Thirty-four percent were organophosphates, 12
percent carbamates, and 28 percent pyrethroids.

“I imagine it wasn’t easy to set up this pesticide surveillance network.
Did you come under any pressure?”’

“People are always challenging our statistics,” she answered, visibly
choosing her words.

“Who are these people?”

“Industry,” she said wearily.

“And how does the Ministry of Agriculture behave?”

“It’s not always easy. Sometimes we manage to cooperate, but their
logic is completely different from ours.”

“As an official in the Ministry of Health, do you think pesticides
represent a real public health problem?”

“Yes. When you know the quantity of pesticides used in this country
and the seriousness of their potential effects, it’s a huge health problem that
spares no one, from children to the elderly.”

Indeed, from 1985 to 2009 the annual consumption of pesticides in
Chile quintupled, rising from 5,500 to 30,000 tons. Chemical poisons are
used principally in the Central Valley, which begins south of the capital,
where intensive farming of crops for the European and American markets is
concentrated. Along with Marc Duployer and Guillaume Martin, I traveled
through this magnificent region bordered by the Andes in early November
2009. We were accompanied by Patricia Bravo and Maria Elena Rosas, two



officials in the Chilean section of RAP-AL, the Latin American branch of
the Pesticide Action Network (PAN), an international network of
nongovernmental organizations promoting sustainable alternatives to the
use of pesticides.

On the road south we stopped at the renowned San Pedro vineyard,
where a farm worker wearing no protection was spraying dimethoate (an
organophosphate insecticide whose LDjgqp for rats is 255 mg/kg).

“Unfortunately,” Patricia Bravo told me, “many companies still don’t
provide protective equipment for their workers. This young man may never
suffer acute poisoning, but what effect will repeated exposure to small
doses of pesticides have on him?”

My colleagues and I decided to go discreetly into the middle of the
vines to film the spraying. Posted at the end of perfectly aligned rows of
vine stocks, we were able to capture the white cloud constantly spewing out
of the sprayer attached to the back of a mini-tractor with no cabin. When we
were still at least two hundred meters from the machine we could clearly
smell the bitter odor, which irritated the throat and stung the eyes. We
resolved not to film like that again without first putting on protective
clothing, mask, and goggles.

Edita and Olivia, Two Chilean Seasonal Workers Given Second-
Degree Burns by Pesticides

We got back on the road and headed for the Maule region, where there is
intensive growing of fruits (kiwis, apples, red fruits, table grapes) and
vegetables, some of which pass through the Rungis market near Paris
before ending up on French plates. Here, for four months of the year, the
harvests provide a livelihood for thousands of seasonal workers (one-third
of them women), the first victims of acute poisoning.

We had an appointment with two of them, Edita Araya Fajardo, sixty-
three, and Olivia Mufioz Palma, thirty-nine, whose tragic story had received
wide publicity five years earlier. The meeting had been scheduled in the
home of Jacqueline Hernandez, head of an association for the defense of the
rights of temporeras (seasonal workers), which had placed her on the large
agricultural producers’ blacklist. Seated in the living room of the modest



cinder block house, Edita and Olivia had agreed to recount their ordeal, “so
the world knows,” even though their testimony might cause them trouble.

At dawn on October 22, 2004, they were part of a group of twenty-one
women hired by a “crew boss” named Alejandro Esparza. He transported
them in a cattle truck to a place called El Descanso (“rest”) in the Pelarco
area. Paid by the day, with no employment contract, their job was to harvest
a field of broad beans. “As soon as we got there we smelled a penetrating
odor of a chemical product,” said Edita in a troubled voice. “The beans
were wet. The boss told us they had been sprayed with a pesticide the day
before, but that there was no problem. He had given me ten sacks to fill. I
had a lot of trouble getting as far as the fifth, because I really felt like
vomiting.”

“I also felt very ill,” said Olivia, taking up the story. “I felt violent
itching on my legs, feet, and arms; I had the impression I was being sprayed
with boiling water.”

In the middle of the morning, three-quarters of the women decided to
consult the emergency service in San Clemente, the nearest city. The
doctors diagnosed acute dermatitis and severe erythema, the cause of which
they did not understand, despite the patients’ unanimous story. From the
Bordeaux poison center to the hospitals of Chile, we always find the same
denial mixed with cowardice and complicity. Even though they still felt
sick, all the temporeras were told to go home, except for Edita and Olivia,
whose condition had worsened.

Chilean television station Canal 13 broadcast a program that same
evening, October 22, 2004, about their story and about pesticide poisoning.
The program made a big splash: it was the first time television had dealt
with this taboo subject, because in Chile it’s hard to criticize the agricultural
export model, which provides substantial foreign earnings. In scenes shot at
the regional hospital of Talca where Edita and Olivia had been transported
by ambulance, they can be seen lying in bed, unable to move because a
large part of their bodies—abdomen, back, and legs—had second-degree
burns. The reporter was particularly virulent that evening, not because
poisons were being used in food production, but against the “irresponsible
company heads who don’t respect labor law or the lives of their workers,
transporting them like cattle and exposing them to dangerous products with
neither employment contract nor protection. But these are human beings



who pick all the fruit we export and are so proud of. All this has to be
denounced and the guilty punished.”

Not so easy. . . . Of the twenty-one femporeras poisoned only Edita and
Olivia filed complaints, the others “preferring to keep quiet for fear of
reprisals.” And for once, thanks to media exposure, the judges were heard.
On August 26, 2005, the Supreme Court of Chile imposed fines of 6 million
pesos (about $1,500) on Antonio Navarrete Rojas, the owner of the bean
field, and 5 million pesos (about $1,200) on Alejandro Esparza, the crew
boss. The press later revealed that Esparza never paid the fine, thanks to
help from the mayor of San Clemente, Juan Rojas Vergara, known to have a
long arm in this leading agribusiness region.

Backed by various associations, including RAP-AL and the National
Association of Rural and Indigenous Women (ANAMUR), Edita and Olivia
sued for damages so that they could at least pay for their medical expenses,
but their civil suit never came to trial. On September 3, 2005, they held a
press conference, attended by the deputies Juan Pablo Letelier and Adriana
Muioz, sponsors of a bill to improve the regulation and control of the
pesticides used in the country. They reported that 279 cases of acute
poisoning had been recorded in 2004 in the Maule region alone. “It is a
disgrace that in twenty-first-century Chile a kiwi or an apple is worth more
than the workers who pick them,” said Muiioz. Edita and Olivia still suffer
from hypersensitivity syndrome, manifested primarily by a severe allergic
reaction to the sun. Edita said: “As soon as I go out without protection, I get
red spots on the face and I feel intense fatigue. In spite of everything I had
to resume work picking, because I'm a widow and have no other means of
support.”

The story of the two Chilean women is unfortunately sadly
commonplace. According to a study by the Pan American Health
Organization, annually there are four hundred thousand pesticide poisoning
victims in the seven countries of Central America. In Brazil, the figure is
three hundred thousand. In Argentina, where 40 million acres of transgenic
soy are sprayed with Roundup at least twice a year, victims are counted in
the thousands. “And acute cases of poisoning are only the tip of the
iceberg,” says Maria Elena Rosas, director of RAP-AL Chile. “What 1s not
seen are the cases of chronic poisoning with small doses that years later
produce cancer, birth defects, or fertility problems.”



Impossible Prevention

“The chief difficulty you will have in using phytosanitary products is
learning how to perceive what is invisible, that is, finding out that the
‘phyto product’ you started out with in the tank has gradually found its way

into your environment. You understand it’s not red paint, it can t be seen.2’
It’s especially difficult because the spraying equipment is nothing special,
the formulations are hard to use, and the products hazardous. Despite all
that, you will have to learn how to manage your own prevention.”

This bizarre scene took place on February 9, 2010, in the Catholic
agricultural lycée in Bonne-Terre de Pézenas, Hérault. Doctor of
occupational medicine for the Agricultural Social Mutual Fund (Mutualite
sociale agricole, MSA) Gérard Bernadac had come to conduct a session on
the “prevention of phytosanitary risks,” along with Edith Cathonnet,
prevention adviser at the Languedoc MSA, and Dr. Jean-Luc Dupupet,
doctor in charge of chemical risk, who had specially come from Paris,
where the MSA’s headquarters are located. The training session was
addressed to thirty students—all boys—in the wine-growing course, sons of

winegrowers preparing to join the family business.28 Tt was part of a unit
that would enable these future farmers to obtain the “certiphyto,” a diploma
authorizing the professional use of phytopharmaceutical products, that will
be required beginning in 2015, following an October 2009 European
directive “for the sustainable use of pesticides.” Between now and then, the
MSA has its work cut out, because the Ministry of Agriculture has given it
the task of training users, warehousemen, and traders—about a million
people. Before this, anyone could use these poisons with no preliminary
training.

Observing the young students sitting quietly in the pretty private school
chapel, I couldn’t help thinking about the many hazards they would
inevitably face in their working lives. Every year 220,000 tons of pesticides
are released into the European environment: 108,000 tons of fungicides,

84,000 tons of herbicides, and 21,000 tons of insecticides.2” If we add the
seven thousand tons of “growth regulators”—hormones designed to shorten
grain stalks—that makes about one pound of active substances for every
European citizen. France has the lion’s share because, with its eighty



thousand annual tons, it is the largest European user of pesticides and the
fourth largest in the world, after the United States, Brazil, and Japan. Eighty
percent of the substances sprayed involve four crops, which, however,
represent only 40 percent of cultivated land: grains, corn, rapeseed, and
vines, one of the agricultural sectors that uses the greatest amount of
phytopharmaceutical products.

The training at the Bonne-Terre lycée began with a session of “Phyto
theater,” a sketch performed by Bernadac and his colleague from the MSA
to sensitize the future farmers to “good practices,” enabling them to avoid
the worst. In her introduction, incidentally, Edith Cathonnet had made a
strange confession: after enumerating all the phases in the process involving
risks—opening the can, preparing the mixture, filling or cleaning the tank,
the spraying itself, especially if the cabin is not sealed or is soiled—she
ended by letting slip a cry from the heart: “The ideal way to protect yourself
is to not spray, because you have no contact with the product.”

Then as the thoroughly realistic sketch went on—I had seen these
gestures a thousand times on the farms of my home town—my discomfort
grew. The whole demonstration was based on the use of the space suit
farmers are supposed to wear to protect themselves, with the indispensable
accessories of gas masks and frogman goggles that make them look like
extraterrestrials. Three months earlier, on January 15, 2010, the French
Agency for Environmental and Occupational Health Safety (Agence
francaise de sécurité sanitaire de 1’environnement et du travail, AFSSET)
had published a very disturbing report on the ineffectiveness of these

suits. 30 In the study, the experts explained in detail that they had tested ten
models of suit: “Only two models of the ten tested according to the standard
attain the level of performance declared. For the other suits, the passage of
chemical products was almost immediate through the material of three of
them, and through the stitching of two others, which constitute serious non-
conformities. The final three are to be rejected for at least one substance.”
Hammering the point home, they observed that the tests conducted by
the manufacturers “are conducted in the laboratory in conditions too far
removed from the real conditions of exposure. The essential factors, such as
length of exposure, outside temperature, type of activity, length of contact,
do not enter into consideration.” And their conclusion was implacable: “An



inspection for conformity of all the suits for protection against liquid
chemical products on the market should be conducted and the non-
conforming suits should be withdrawn without delay.”

Phyt’attitude: The MSA Campaign in France

Of course, we can be pleased that the MSA, which long underestimated and
even denied the risks inherent in pesticides, abandoned its inactivity and
launched a vast program of prevention. In 1991, the MSA set up a
toxicovigilance network, similar to the Chilean REVEP, called
“Phyt’attitude.” Data are centralized at the National Institute of Agricultural
Medicine (Institut national de médecine agricole, INMA) in Tours.

In 1999, an internal study showed that “one wuser of
phytopharmaceutical products out of five has experienced problems (skin
irritation, respiratory problems, vomiting, headaches) at least once in the
past year.” To encourage victims to break their silence, the MSA set up a
toll-free number (0800 887 887), where they “can report their symptoms
with no charge and anonymously,” as the MSA website states.

“Why anonymously? Are farmers ashamed of being poisoning
victims?” I posed the question to Jean-Luc Dupupet, who supervises the
Phyt’attitude program, in an interview he granted me after the day of
training sessions in the agricultural lycée. It caused him not a moment’s
hesitation: “Of course. The potential toxic effects of phytopharmaceutical
products is still a taboo subject and, for some users, poisoning indicates a
handling error or even professional misconduct, especially shameful
because it proves that those who claim agriculture is a source of
contamination of food and the environment are right.”

“How many reports did you receive in 2009?”

“Two hundred seventy-one. The complaints observed affected primarily
the mucous membranes and the skin, with irritation, burns, itching, or
eczema (40 percent of cases studied), the digestive system (34 percent), the
respiratory system (20 percent), then the rest of the organism, including
attacks on the neurological system, including headaches (24 percent); 13
percent of those reporting mentioned hospitalization following the
poisoning, and 27 percent took sick leave. According to our estimates,
every year around one hundred thousand farm workers complain of



problems after using phytopharmaceutical products, but our network places
a priority on cases of acute poisoning.”

“What types of products are most often incriminated?”

“In general, headaches, that is, neurological symptoms, are caused by
insecticides; with fungicides we observe more skin problems; and with
herbicides, the effects are both digestive and on the skin.”

“And what are the chronic illnesses that can now be recognized as
occupational diseases by the MSA?”

“Well, there are neurodegenerative diseases, such as Parkinson’s
disease, types of cancer, like blood cancers—Ileukemia or non-Hodgkin’s
lymphoma—cancer of the brain, prostate, skin, lung, and pancreas. Indeed,
talking about chronic diseases helps get our prevention message to farmers,
because if you simply tell them they risk slight eye symptoms, sneezing, a
runny nose, or skin irritation that disappears in twenty-four hours, it doesn’t
do much good. But when we tell them we see more Parkinson’s disease,
more brain and prostate cancer in farmers than in the rest of the population,

that makes them think and our prevention messages get through better.”3 |

It doesn’t seem like much, but an interview like this, and on film, would
have been impossible five years earlier. The frankness of Dupupet and the
MSA 1s a break from the posture of the public authorities and
manufacturers, as well as that of the agricultural cooperatives which, as we
shall see, continue to deny the long-term health effects of chronic exposure
to the poisons used in food production.
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1l from Pesticides

The obligation to endure gives us the right to know.
—Jean Rostand

“I’m sorry, but I can’t let you film.” Rather pleasant-looking in his business
suit, Jean-Marc de Cacqueray, director of the Regional Office for Labor,
Employment, and Training (Direction régionale du travail, de I’emploi, et
de la formation, DRTEFP) of Brittany, looked openly embarrassed. “Why?”
I insisted. “Who’s against it?”” The director glanced desperately at Frangois
Boutin, his assistant for professional risk prevention, who, under pressure
from his boss, finally said “Coop de France.”

“OK,” I said, a bit amused, as my cameraman filmed the incredible
scene with a hidden camera, “in that case I’d like to speak with a
representative of Coop de France.”

“Go get Lacombe,” Cacqueray said. Boutin followed orders and went
into the amphitheater of the Faculty of Trades of Ker Lann, near Rennes,
which I’d managed to get into a few minutes earlier, before being escorted
out by a very aggressive bodyguard, who I presume was a representative of
Coop de France Ouest. But Etienne Lacombe, the organization’s official
representative, did not deign to come to explain why he wanted to keep me
from filming the seminar on “Farmers and Their Health” being held that
day, December 1, 2009, by the DRTEFP and the Agricultural Social Mutual
Fund (Mutualité sociale agricole, MSA), and open to all the “shippers and
sellers of phytosanitary products” in the region of Brittany.



When Agricultural Cooperatives Make Law

This interesting program was being held in connection with setting up the
“certiphyto,” the diploma that will be obligatory in 2015 for anyone
recommending, selling, or using phytosanitary products for professional
purposes. “Products that are not inoffensive, because some preparations are
classified for their carcinogenic, mutagenic, and reprotoxic (CMR) effects,”
as the invitation that I have carefully kept explains.

Yet everything had started out well. I had been told about the seminar a
few days earlier by Dr. Jean-Luc Dupupet, who was scheduled to give a
presentation on the link between pesticide exposure and cancer; he had put
me in touch with Francois Boutin. When I contacted Boutin, he
immediately sent me an e-mail with all the “documents related to the
seminar’ so that I could prepare for filming. On November 26, my
answering machine had a slightly embarrassed but cordial message from
Boutin. I provide its content here not to discredit him but to show the power
of agricultural cooperatives, who are able to lay down the law for a
representative of the state whenever they feel their interests threatened.

“This 1s about the seminar on phytosanitary products,” he said. “As a
matter of principle, I asked other participants, and the leader of the trading
companies is in favor; the Regional Labor Director, my boss, is also in
favor of your participation; on the other hand, my counterpart in Coop de
France is a little hesitant.” Then he read me a convoluted e-mail in which
the representative of the agricultural cooperatives asked that we give up
filming the seminar, with a very strange argument: “The main reason is the
short time between now and December 1, which will not allow us to
prepare with Arte the conditions under which this documentary will be
produced. We are open to exchanges about propositions we could present
jointly, for example organizing visits to and conversations in cooperatives.”

Nonetheless, Francois Boutin seemed rather confident: “I’m in the
process of trying to defuse this argument so you can be allowed to come in
any case, but [ can’t betray or be disloyal to my partners in this matter. I’1l
keep you informed during the day by telephone or e-mail.” Indeed, a few
hours later, I received an e-mail asking me in the end to give up our trip to
Rennes. But the National Audiovisual Institute (Institut national
audiovisuel, INA), the film’s producer, and I had decided to go, thinking



that the obstacle could be removed when we got there. However, despite the
intervention of Dupupet, who had tried to persuade the regional director to
allow us to film at least his presentation, we returned to Paris empty-
handed.

When I got home, I conducted a brief investigation of Coop de France. I
discovered that, established in 1966, during the boom in chemical
agriculture, the “unified professional organization of agricultural
cooperation” brought together “three thousand industrial and commercial
enterprises and more than fifteen hundred subsidiaries,” which produced a
“combined turnover evaluated at more than 80 billion euros in 2008.” With
“at least 150,000 permanent employees,” Coop de France represents a huge
business adding up to “40 percent of French food processing” and controls
the majority of agricultural production since “three-fourths of the 406,000
farms belong to at least one cooperative.” On the other hand, what the
website of Coop de France does not say is how much revenue is provided to
cooperatives by phytosanitary products, which makes up a significant part
of their fabulous earnings.

Incidentally, it 1s interesting to note what bad press these products seem
to have received even on the websites of agricultural cooperatives. One
example is the site for Terrena, a large Breton cooperative which advocates
an “ecologically intensive agriculture” and has an annual turnover of 3.9
billion euros. It is futile to look for the earnings it derives from
phytosanitary products: the information never appears, even in its annual
report, which is online. If you look under the heading “Agronomy and
Agricultural Supplies,” a subdivision of “Animal Production and Large-
Scale Crops,” you find “some figures”: “enrichment and fertilizers”
(300,000 tons); “plant health” (3.9 million acres); “seeds” (790,000 acres);
“agricultural and rural equipment” (35 million euros); “total turnover” (216
million euros). Chemical poisons are concealed under the term “plant
health,” but the only indication provided concerns the number of acres
treated with products sold by the cooperatives.

The Terrena site also explains that the cooperative has a 43 percent
stake in Odalis, whose “profession” is to “connect suppliers to distributors
and farmers.” The “suppliers” are pesticide manufacturers, whose attractive

cans can be seen in a video posted by Odalis to present its know-how.! We



learn that “26 thousand tons of products are shipped annually,” for revenues
of 3.6 million euros. But the portion accounted for by pesticides is not
specified, because the amount indicated includes “agricultural seeds” as
well as “plant health products.”

Surfing the Web, I discovered in any case that in January 2009 Coop de
France had sponsored a little brochure titled “The Proper Use of Glyphosate

in Agriculture,” apparently with no financial support from Monsanto.2 One
of its authors was none other than Etienne Lacombe.

Chronic Poisoning of Farmers by Pesticides: An Infernal Trap

“Do you understand why Coop de France kept me from filming the seminar
in Rennes?” Three months after the unfortunate Breton incident, I could not
resist the wish to record the testimony of Jean-Luc Dupupet, when we met
at the agricultural lycée in Pézenas. It was obviously a sensitive question.
“Well,” the doctor in charge of chemical risks for the MSA mumbled. After
a long silence, he said, “There you’ve got me stuck. It’s very hard for me to
give you an explanation. Um, you know the chronic effects of phytosanitary
products is still a taboo subject and obviously the agricultural cooperatives
prefer that it be talked about, let’s say, privately, without the media being
present.”

“Are they afraid their members and employees will turn against them,
accusing them of complicity in poisoning or for not assisting a person in
danger, as Sylvain Médard did recently?”

“Um.”

“You know who Sylvain Médard is?”

“Yes, of course. He was a technician in an agricultural cooperative and
developed a rare form of myopathy that was recognized as an occupational
disease.”

Indeed, it was even a first, which was widely reported and caused a stir
in agricultural circles. Sylvain Médard had worked for thirteen years in an
agricultural cooperative in Picardy, Capsom (located at Corbie, Somme),
when in 1997 doctors diagnosed him with “acquired mitochondrial
myopathy,” a neuromuscular disease with a gloomy prognosis which causes
degeneration of muscle tissue. As its name indicates, unlike other types of



myopathy, the one the thirty-three-year-old man is suffering from is not
genetic in origin, but caused by a toxic agent in medication or chemicals.
The agricultural technician’s main work consisted of testing new pesticides
on behalf of manufacturers who had filed a request for marketing
authorization. In the professional jargon, he was “in charge of tests on
samples.” For this purpose, companies sent unlabeled cans to the
cooperative, each with a number written on it. For years, the technician had
handled dozens of poisons, protected only by a cotton suit and a simple
paper mask, just enough to protect him from inhaling dust.

Sylvain Médard decided to bring his case to the Social Security Court
(Tribunal des affaires de sécurité sociale, TASS) in Amiens. On May 23,
2005, determining that “respiratory protection was insufficient,” the judges
found the cooperative liable for “inexcusable negligence,” on the grounds
that it “could not have been unaware at the time of the health risks tied to
the toxic products to which its employees were exposed.” “This decision
gives hope to the victims of occupational diseases in agriculture,” according

to a press release from Michel Ledoux, Médard’s lawyer.3 Indeed, the case
marked a turning point in the way pesticides are seen in France—first of all
by the agricultural cooperatives, paralyzed by the prospect of what some

were calling the “new asbestos scandal.”*

“That’s a little exaggerated,” according to Dupupet, who obviously does
not appreciate the comparison. “What I can tell you is that the attitude of
the cooperatives is changing: it’s true that until recently, they were
interested only in the agronomic results of phytosanitary products, but now
they’re beginning to talk about health risks, warning users as a pharmacist

does when a patient buys a medication after a medical consultation.” The
MSA chief doctor said nothing further, but we must acknowledge his
frankness and the efforts he has been making to break the implacable law of
silence that surrounds the long-term consequences of repeated exposure to
pesticides. Indeed, we have to acknowledge that, although it is still very
cautious, the new posture adopted by the MSA, long denounced for its
silence on the issue, has clearly broken with the denial that continues to
characterize the beneficiaries of this deadly commerce—the merchants,
among whom are agricultural cooperatives, and the manufacturers—as well
as the public authorities.



It is one thing to acknowledge that pesticides can cause acute poisoning;
faced with a farm worker who starts to vomit or suffers second-degree
burns after handling phytosanitary products, it is hard to deny the causal
link, even though, as we saw with Paul Francois in Chapter 1, the victims
are often confronted with bad faith on the part of their employers or the
manufacturers. But it is another thing to venture onto the more unstable,
indeed frankly mined, territory of the long-term consequences of chronic
poisoning—repeated small doses—by the descendants of poison gas.

Incidentally, in the Paul Frangois case, it’s a safe bet that Monsanto
would not have persisted in denying his acute poisoning if the farmer from
Ruffec had not dug in his heels. What the company did not want to admit is
that accidental poisoning can produce serious chronic effects, because that
would mean opening a Pandora’s box and would lead to a challenge to the
toxicologists’ dogma that “the dose makes the poison”—I’ll come back to
this.

The fact that cases of accidental poisoning represent only the “tip of the
iceberg” in the words of Maria Elena Rosas, director of RAP-AL Chile (see
Chapter 3), had already been glimpsed by Rachel Carson in Silent Spring:
“We know that even single exposures to these chemicals, if the amount is
large enough, can precipitate acute poisoning. But this is not the major
problem. The sudden illness or death of farmers, spraymen, pilots, and
others exposed to appreciable quantities of pesticides are tragic and should
not occur. For the population as a whole, we must be more concerned with
the delayed effects of absorbing small amounts of the pesticides that

invisibly contaminate our world.”0

What Carson describes for the “population as a whole” is particularly
true for farmers who handle numerous pesticides for many years without
ever being victims of acute poisoning, but who are in regular contact with
these substances, inhaling them or absorbing them through the skin—
especially because, as the French Agency for Environmental and
Occupational Health Safety (Agence francaise de sécurit¢ sanitaire de
I’environnement et du travail, AFSSET) report cited in Chapter 3 showed,
protective clothing is usually ineffective. The problem is that when they
develop a serious illness, such as cancer or Parkinson’s disease, it is very
hard for them to demonstrate a relationship between their complaints and



their occupational activity, precisely because they have been exposed to a
multitude of agents that might cause the same effects, which complicates
the identification of a causal link with a particular substance. And without
an established causal link, there is no official recognition of an occupational
disease and hence neither provision of treatment nor indemnification for the
harm suffered.

This situation, which has long guaranteed the impunity of the
manufacturers of poisons, leads to what the Quebec toxicologist Michel
Gérin and his co-authors, in their seminal work Environnement et santé
publigue (Environment and Public Health), call an ‘“under-reporting of
environmental diseases,” beginning with those linked to chronic exposure
to pesticides: “Recognition of the real impact of the environment on health
suffers from the difficulty of establishing, on an individual basis, the
environmental origin of a disease. The problem is particularly acute in the
case of effects linked to the exposure to toxic substances, often medium- or
long-term effects whose ‘signature’ escapes doctors’ grasp. Several factors
contribute to this underestimate. A major obstacle comes from the often
significant latency between exposure and diagnosable effect, which makes
the establishment of a causal link problematic. Past exposure or use is
forgotten, or there no longer is objective information about exposure.
Further, the non-specificity of most effects tied to the environment means

that their possible environmental origin goes unnoticed.”’

Indeed, the situation of farmers is very different from that of workers in
Saint-Gobain factories who were exposed to asbestos fibers while
manufacturing fiber cement panels. As Fabrice Nicolino and Frangois
Veillerette accurately explain, “the inconceivable tragedy of asbestos had, if
we dare say it, a considerable advantage over the tragedy of pesticides. This
carcinogenic fiber leaves traces, a kind of fingerprint, even a genetic print
of the crime, which takes the lively form of a cancer specific to the pleura,
correlated so closely to contact with asbestos that everyone, including

specialists, calls mesothelioma ‘asbestos cancer.””8 Nothing of the kind is
true for pesticides, which are moreover made up of both an active molecule
—such as alachlor for Monsanto’s Lasso—and of various highly toxic
substances which, as we have seen in the case of Paul Frangois, are not
always reported when licensing of the formulation is requested. When a



sick farmer knocks on the MSA’s door seeking acknowledgment of his
occupational disease, he must expect a lengthy obstacle course, often
beyond his strength and resources.

The Dominique Marchal Case

Nothing better illustrates this difficult process of acknowledgment than the
story of Dominique Marchal, a farmer from Meurthe-et-Moselle who
participated in the Ruffec Appeal. In 1978, he established a collective
farming group (Groupement agricole d’exploitation en commun, GAEC)
with three associates on the 1,300-acre family farm near Lunéville. The
work was carefully shared out: his uncle and his cousin took care of the
cattle, his brother of sowing, and he of *“crop health,” meaning the
application of phytosanitary products on their fields of wheat, barley, and

mpeseed.9 In January 2002, when he had a knee operation, the doctors
noticed he had an abnormally elevated level of blood platelets and, after
further tests, they diagnosed him with “myeloproliferative syndrome,” a
disease of the bone marrow that might develop into leukemia. “Since I was
the only one who treated the crops, I immediately thought of the
phytosanitary products,” Dominique Marchal explained at the Ruffec
meeting. “Especially because myeloproliferative syndrome is in the table of
agricultural occupational diseases associated with exposure to benzene.”
Before continuing the incredible story of the farmer from Lorraine, I
have to explain the French “tables of occupational diseases of the Social
Security general account and agricultural account,” which can be consulted
on the National Institute of Research and Safety for the Prevention of Work
Accidents and Occupational Diseases (Institut national de recherche et de
sécurit¢ pour la prévention des accidents du travail et des maladies
professionnelles, INRS), website. They go back to October 1919, when a
law officially recognized as occupational diseases a certain number of

illnesses linked to the use of lead and mercury in industrial or craft work. 10
This decision came after many clinical observations of workers in factories
or workshops using heavy metals like lead, whose toxicity had been known
since Antiquity and had been the subject of numerous medical reports
beginning in the early twentieth century. At the First National Conference



on Industrial Diseases, held in Chicago in 1910, Alice Hamilton, an
occupational health doctor, described the ailments affecting painters using
white lead-based paints (also known as lead carbonate), now classified as

lead poisoning.11 Even now, the first table of occupational diseases of the
general account concerns “ailments due to lead and its compounds,” such as
anemia, nephropathy, and encephalopathy, listed in the left column of the
table. The middle column presents the “treatment delay time,” that is, the
maximum period between the end of exposure to the risk and the first
medical observation of the disease. Finally, the right column indicates the
work likely to cause the ailment in question, in this case “the extraction,
treatment, preparation, use, and handling of lead, lead ore, its alloys, its
compounds, and any product containing it.”

Since 1919, the list of occupational diseases in the general account has
lengthened considerably—it now includes 114 tables. Established by
decree, they have been added as medical knowledge of the effects of
occupationally used poisons used occupationally has grown. But the
creation of a new table, as we shall see in Chapter 6, is the outcome of a
long process often delayed by manufacturers’ maneuvering; before a
chemical substance and the diseases associated with it get on the list,

disease and death continue.!2

A June 17, 1955, decree created the first seven tables of occupational
diseases under the agricultural account, listing infectious diseases such as
tetanus, leptospirosis, and brucellosis, but also some illnesses linked to
arsenic (the latest revision of table 10 dealing with “arsenic and its mineral
compounds” dates from August 22, 2008: additions are skin, lung, urinary
tract, and liver cancer). The list now contains fifty-seven tables designating
ailments associated with lead, mercury, coal tar, and wood and asbestos
dust. But only two tables deal with pesticides: table 11, which concerns
certain “organophosphates and anticholinesterase carbamates” (“weeding
work and anti-parasite treatments of crops and plant products”), and table
13, related to “nitric derivatives of phenol” and “pentachlorophenol
associated with Lindane” (for the “treatment of cut wood and timber”). As I
explained earlier, the near absence of agricultural poisons in the list is tied
to the difficulty of establishing a causal link between a substance and a



given disease, because farmers are exposed to many different pesticides
throughout their working lives.

On the other hand, as Dominique Marchal pointed out, table 19
concerns “hemopathies caused by benzene and products containing it” such

as “anemia, myeloproliferative syndrome, and leukemia.”!3 T will come
back to the history of benzene (see Chapter 9) which, like that of lead,
perfectly illustrates how the regulation of highly toxic substance can be
delayed because of organized denial on the part of manufacturers, with the
paid complicity of some scientists—which is also true for pesticides and for
any other poison coming into contact with our food. Here, it is enough to
know that originally benzene was a byproduct of coal tar, the industrial
production of which began in the middle of the eighteenth century, with a
growing number of uses (a solvent for the manufacture of glue and
synthetic dyes, a detergent to remove grease from metals, a material used in
the manufacture of synthetic rubber, plastics, explosives, and pesticides, and
a gasoline additive).

Classified as a “new domestic poison” by The Lancet in 1862,14
benzene has been classified since 1981 as “carcinogenic for humans” by the
International Agency for Research on Cancer (IARC), which, after years of
procrastination, finally took into account the many studies showing that
chronic exposure to small doses causes serious bone marrow lesions.
Indeed, by the late 1920s, medical reports coming primarily from North
America and Europe revealed an epidemic of aplastic anemia and leukemia
among workers in contact with benzene. In October 1939, the Journal of
Industrial Hygiene and Toxicology published a special issue on chronic
exposure to benzene in which it listed fifty-four studies showing a link

between that substance and bone marrow cancer.15

Alone Against Everyone

“I had always heard there was benzene in phytosanitary products,”
Dominique Marchal said at the Ruffec meeting, “and I thought I wouldn’t
have any trouble being found to suffer from an occupational disease. That
was a major mistake.” His wife Catherine nodded in agreement with a
knowing air. Indeed, in December 2002, the couple sent a request for



acknowledgment to the MSA referring to table 19 of occupational diseases
under the agricultural account. The MSA took no action on the grounds that
benzene did not appear on the warning labels of the pesticides used by the
farmer between 1986 and 2002, the not insignificant quantity of 250
products, the invoices for which he had been careful to preserve. Needless
to say, had he been, as he would say, a “slipshod farmer,” he would have
been “on his own.”

As we saw with the Paul Francois case, the additives in the formulation
are not mentioned on the labels of cans, and when they are, it is at best
under the vague name of “aromatic solvent” or “derivative of petroleum
products.” Moreover, to justify its decision the MSA referred to a report
prepared by Dr. Francois Testud, an occupational health doctor and
toxicologist at the Lyon poison center, who asserted that “the petroleum
hydrocarbons used to dissolve certain active ingredients have been free of
benzene since the mid- 1970s. Later questioned about his gross “mistake”
by L’Express, the expert, once again serving the interests of industry,
punted: “It was inaccurate,” he said. “I should have indicated that benzene

was not present in proportions posing a health risk.” 10

Hammering the point home, the MSA pointed out that the occupational
activity referred to by Dominique Marchal, the spraying of pesticides, was
not on the “indicative list of work likely to cause illness™ as provided in the
right-hand column of table 19: “Preparation and use of varnish, paint,
enamel, putty, glue, ink, cleaning products containing benzene.”

Faced with the MSA’s refusal, the Marchals decided to file a claim with
the Epinal TASS; the court appointed a toxicologist, who was unable to
move the case forward because he constantly came up against the same
problem: the lack of data on the precise composition of the pesticides used.
“I was discouraged and wanted to give it all up,” said Marchal. “But my
wife didn’t want to drop it.” Catherine’s amazing story riveted the audience
in Ruffec.

Convinced that benzene was indeed the cause of her husband’s serious
illness, she decided to ask for help from Senator Christian Poncelet from
Vosges, president of the Senate, who wrote to the National Institute of
Agronomic Research (Institut national de la recherche agronomique,
INRA). In a letter dated January 28, 2005, its president, Marie Guillou,



refused to intervene, arguing that the “complete list of ingredients of

phytosanitary products is a trade secret.”!7 The president of a public
institute, whose ties with pesticide manufacturers are an open secret,
refused to come to the assistance of a sick farmer, invoking a “trade secret”
that has no justification other than the protection of those manufacturers’
private interests.

But Catherine did not give up. Encouraged by the family lawyer, Marie-
Jos¢ Chaumont, she decided to conduct the investigation herself. Armed
with the names of the molecules her husband had used and a pair of
dishwashing gloves, she went around the neighboring farms to collect
samples that she meticulously decanted into jam jars. In this way, she
managed to collect sixteen “elixirs of death.” They next had to be analyzed.
Several laboratories refused to carry out the delicate task, but the Chem Tox

company, located in a Strasbourg suburb, agreed.18 “Half the pesticides
analyzed contained benzene,” said Catherine Marchal, to the applause of
the participants in the Ruffec Appeal. “From then on, we knew the case was
won.”

Indeed, in its September 18, 2006, verdict the Vosges TASS classified
Dominique Marchal’s myeloproliferative syndrome as an occupational
disease. Following Sylvain Médard, the technician of the Picardy
agricultural cooperative, he was the second pesticide user to obtain that
result. The courageous decision by the Lorraine TASS opened the way for
other farmers suffering from leukemia. According to Jean-Luc Dupupet,
four years later four of them had been recognized as suffering from an
occupational disease; one was Yannick Chenet, who made the effort to
participate in the Ruffec meeting. The testimony of this farmer, who works
a farm in Saujon, Charente-Maritime, made up of 148 acres of grains and
16 acres of vines for cognac production, once again stirred the audience.
After developing “myeloid leukemia type 4” in October 2002, he underwent
a “bone marrow transplant which was not 100 percent compatible,” he
explained, speaking with great difficulty. “My body reacted against the
transplant, and I now suffer from retracted tendons, scleroderma of the skin,
dry eyes, and lots of other problems.” Recognized as suffering from an
occupational disease in 2006, the farmer does receive a disability pension,
but he has to keep his farm running and to do that he had to hire a farm



worker. “All the savings we’d been able to make before my illness have
been put into the business to try to save it, but my wife and I are at the end
of our rope. I would like to know what my rights are to be able to get out of

this situation.”!?

“The only thing you can do,” answered Paul Francgois’s lawyer Francois
Lafforgue, “is sue the manufacturers to get financial compensation that will
enable you to pay the worker you need. It’s not easy and the outcome is
uncertain, but the more of you who do it, the more chance you’ll have of
obtaining reparation for the harm you have suffered. That’s what happened
with the asbestos victims who, by organizing and systematically suing, were
finally compensated.”

“Counting the Sick and the Dead in the Morgue”

Sick farmers have not yet reached that point, not even those who went to
Ruffec, because some are still fighting to be recognized as suffering from
occupational diseases. The stories of Dominique Marchal and Yannick
Chenet are exceptions, because their illnesses (myeloproliferative syndrome
and leukemia) are found in the tables of occupational diseases appended to
the Social Security Code. For all other illnesses, patients have to file what is
called a request for recognition “off table,” following a usually long and
trying procedure that was established in 1993. It provides that individuals
considering themselves victims of an occupational disease not listed in the
tables can address the Regional Committee for the Recognition of
Occupational Diseases (Comité régional de reconnaissance des maladies
professionnelles, CRRMP) if they have a permanent partial disability of at
least 25 percent or if they are dead (in which case the request is made by the
widow or the orphans). This is what Sylvain Médard did; he had the “luck”
to have contracted such a rare disease, acquired mitochondrial myopathy,
that its chemical origin was not too hard to demonstrate.

The CRRMPs—there is one per region—are composed of three expert
doctors: the regional medical officer or his representative, a labor inspector
doctor, and a university professor and/or hospital practitioner, whose task is
to examine the medical file to determine whether there is a causal link
between the disease and the occupational activity of the complainant. And



this is where things get difficult, because for much more “banal” diseases
than Sylvain Médard’s myopathy, on what grounds can the experts base
their evaluation?

To be able to state with certainty that a given poison causes a given
disease, the ideal thing would be to conduct an experiment in which you
expose volunteers to the poison at a certain dose, for a certain period of
time, to observe after a certain number of years how many contract the
disease in question. Further, to avoid contamination of the human guinea
pigs by other substances—which might be used by poison manufacturers to
cast doubt on the relevance of the results—it would be appropriate to
confine them to an isolated site throughout the length of the experiment
while strictly controlling their environment. This is clearly impossible, first
of all for obvious ethical reasons. After the horrors perpetrated by Nazi
doctors on the victims of the extermination camps, the Nuremberg trials
pointed out that this kind of experiment was a crime. And then, assuming
morality did not forbid it, to be conclusive the study would have to be
repeated several times, varying the profile of the human guinea pigs (age,
sex, state of health), doses, length of exposure, and observation of effects
(especially because the latency period for chronic diseases is estimated to
be at least twenty years). Given that one hundred thousand potentially toxic
molecules have been released into the environment since the end of World
War 11, it is not hard to imagine the magnitude of the task.

Before going any further, I would like to point out that if we have
reached this point, namely, considering how best to measure the link
between a serious illness and exposure to a chemical product, it is precisely
because at one moment in their history humans decided that they could,
with impunity, dump poisons on their fields, their factories, their houses, the
water they drink, the air they breathe, and their food. And by doing this they
de facto transformed the inhabitants of our planet into guinea pigs, because
fifty years later we are reduced to “counting the sick and the dead in the
morgue,” in the words of the American epidemiologist David Michaels,
who correctly points out that it is a “very simplistic method” and

“remarkable in this day and age.”20
And we have reached this point also because politicians have allowed
manufacturers to lay down the law, which consists of “demanding that one



prove the toxicity of their products before any regulation, which amounts to
applying the principles of criminal law to substances, presuming them
innocent until proven guilty,” as Genevieve Barbier and Armand Farrachi
explain in their book La Société cancerigene (Carcinogenic Society). “But
if the ecosystem as a whole is contaminated, it becomes impossible to

isolate the responsibility attributable to one of them.”?!

In the meantime, what morality forbids being practiced on laboratory
humans is authorized on animals, who have paid a heavy price for the
frenzied industrialization imposed by humans. Indeed, as we shall see in
Chapter 9, for about thirty years manufacturers have been required to
conduct toxicological studies to obtain marketing authorization for their
products. Conducted on animals, usually rodents, the studies are supposed
to test a certain number of potential toxic effects, such as carcinogenicity or
neurotoxicity. The problem is that, assuming they are well conducted—
which is far from being the rule (I will come back to this with the example
of aspartame)—these studies are generally not considered as “sufficient
proof” when it comes to extrapolating their results to human beings. The
American epidemiologist Devra Davis points to this paradox in her
masterful book The Secret History of the War on Cancer: “Where animal
studies on the causes of cancer exist, they are often faulted as not relevant
to humans. Yet when studies of almost identical design are employed to
craft novel treatments and therapies, the physiological differences between

animals and humans suddenly become insigniﬁcant.”22

Impossible Proof

The fact remains that in order to be able to make a decision the experts of
the regional occupational disease committees (CRRMPs) require human
data: before banning a product or recognizing that a sick farmer has an
occupational disease, they first want to have “counted the sick and the dead
in the morgue.” And that is the work of epidemiologists. According to Jean-
Luc Dupupet, “Epidemiological studies are of capital importance; the MSA
has relied on them to gradually recognize as occupational diseases
previously neglected illnesses such as certain cancers and Parkinson’s
disease.”



As Michel Gérin and his co-authors explain in Environnement et santé
publique, “[E]pidemiology i1s traditionally defined as the study of the
distribution of diseases and their determinants in human populations. . . . It
does not undertake the study or definition of the mechanisms by means of
which exposures act on the human organism,” but it “measures their

effect,”23 in researching, for example, why some people develop cancer
and others not. To do this, it has various tools that I must present briefly,
because this basic knowledge is essential to understand the incredible
complexity of the situation in which the unbridled industrialization of
agriculture and of society as a whole has placed us. This knowledge will
also help, throughout this book, to better understand the many tricks
manufacturers deploy to maintain or fabricate doubt about the toxicity of
their products in order to delay as long as possible their regulation or
withdrawal from the market.

To determine the factors that may contribute to the emergence of a
disease, epidemiologists proceed by comparison. For example, they
compare a group of people suffering from a given disease, such as non-
Hodgkin’s lymphoma (a cancer of the lymphatic system), to a comparable
group (by height or age of the participants) of healthy people. This kind of
“case-control” study is retrospective, because it relies on the memory of
people with whom the scientists try to reconstitute their way of life or the
substances they may have been exposed to by means of questionnaires and
interviews. Often disparaged by industry, which suspects patients of
adapting their memories to the needs of the investigation, case-control
studies are frequently used to measure the role of pesticides in the
appearance of certain diseases in agricultural populations. Another type of
retrospective study, a “cohort” study, consists of comparing a group of
people having undergone the same exposure to a given factor (such as grain
farmers practicing chemical agriculture) to a group not having undergone
that exposure, to determine which diseases are more frequent among the
exposed subjects.

In the two types of study, the relative risk of developing an illness (such
as non-Hodgkin’s lymphoma) among individuals exposed to the factor
studied (such as pesticides) compared to unexposed subjects is expressed as
an “odds ratio” (OR), derived from statistical calculations. If an OR exceeds



the number 1, which is the normal risk of an unexposed population, it
means that the study has shown an increased risk among the exposed group.
For example, an OR of 4 indicates that the risk is multiplied by four among

the individuals exposed to the factor studied.24 Tn contrast, an OR lower
than 1 indicates that the exposure protects against the disease in question.

Finally, to conclude for now this brief presentation, it should be noted
that epidemiologists sometimes use a third type of study, known as
“prospective.” Much more costly than retrospective studies but less open to
question because it does not rely on participants’ memories, a prospective
study begins at a time T of a population exposed to a given factor, such as a
group of farm families using pesticides, and following them over several
years or even decades, recording diseases when they appear. The results are
compared to a control group, assumed not to be exposed to the risk factor
under investigation.

This is where the principal weak point of epidemiological studies lies:
whether retrospective or prospective, it is difficult to find a control group
about which one is absolutely certain that it has not been exposed to the
factor studied or to other factors having similar effects. “In a disease like
cancer, unquestionable results are rare,” according to Genevieve Barbier
and Armand Farrachi; “on one hand because the process of development of
cancer 1s long, and on the other, because, not living in a bubble, everyone is
subjected to numerous carcinogenic factors that confuse the evidence.
Besides, studies compare the rate of cancer in a population exposed to an
‘expected’ rate in the general population, a terrible term that, better than
any argument, lends credence to what is known as background noise and
trivializes a harm from which no one escapes. The absence of results does
not prove the absence of risk, but often the impossibility of bringing those

results to light.”25



Pesticides and Cancer: Consistent Studies

Wounded, she asks humanity: What use is ruin? What will desert plains produce?
—Victor Hugo, The Earth: A Hymn

“We have reviewed recent international publications, epidemiological
studies looking for a possible connection between non-Hodgkin’s
lymphoma and phytosanitary products, and exhaustive research has not so
far produced a positive response. . . . On the whole, we have no information
that can reasonably support a certain connection between your illness and
your previous occupational activity.” I remember the great surprise Francois
Veillerette expressed in Ruffec when Jean-Marie Bony read that excerpt
from a letter sent to him on March 21, 2003, by Professor Jean Loriot, head
of the Occupational Health Service at Lapeyronie University Hospital in
Montpellier. “It’s surprising he wrote that,” the president of the Movement
for Law and Respect for Future Generations (Mouvement pour le droit et le
respect des générations futures, MDRGF) commented. “There are, even so,
several farmers suffering from non-Hodgkin’s lymphoma, which has been
recognized as an occupational disease.”

This is true. According to Dr. Jean-Luc Dupupet, in the spring of 2010,
exactly three of them had been granted the priceless recognition by their
regional committees of their status as victims of an occupational disease. To
back their decisions the Regional Committees for the Recognition of
Occupational Diseases (Comité régional de reconnaissance des maladies
professionnelles, CRRMP) relied on the significant scientific literature on
non-Hodgkin’s lymphoma (NHL), which is “one of the most studied forms



of cancer in connection with the use of pesticides,” according to Dr.
Michael Alavanja of the National Cancer Institute of the United States. In
his often cited 2004 article “Health Effects of Chronic Pesticide Exposure:
Cancer and Neurotoxicity,” the epidemiologist points out that, in eighteen
of the twenty studies he examined, “NHL has been associated with

phenoxacetic  acid-based herbicides!  and organochlorine  and

organophosphate pesticides,” when the risk “was doubled.”2

Rewarded by Monsanto and Suffering from NHL

“This 1s exactly the kind of product I handled for more than thirty years,”
said Jean-Marie Bony, aged sixty-two, showing me his voluminous file in
which he had recorded, year by year, the various poisons he’d been in
contact with: organophosphates, organochlorines, carbamates, solvents
(benzene, polyethylene esters, alkyl phenol glycol, ammonium sulfate), to
cite only some generic names, because the products themselves fill a dozen
pages. Until 2002, Jean-Marie Bony was the director of the Provence-
Languedoc agricultural cooperative, which covers part of the departments
of Vaucluse, Gard, and the Bouches-du-Rhone, a “sector rich in vines, fruit
trees, market gardens, and grains” where phytosanitary products are used
abundantly.

Hired by the cooperative at the age of twenty-one, the farmer’s son at
first handled “thousands of stitched paper bags, by hand and without gloves,
because at the time we had neither forklifts nor protective equipment; the

bags sometimes ripped, spilling out coated seeds> or powdered products,”
he told the Ruffec meeting. “I unloaded the trucks, stored the products in
the warehouse and helped the farmers carry them to their cars.” After a
promotion, he supervised the collecting of treated grain, consulted on the
adjustment of sprayers, and intervened on farms “when there were attacks
of disease, fungi, or insects,” directing the spraying of “vines, fruit trees,
potatoes, grain, melons, tomatoes, asparagus, onions.” “I even had the
privilege of testing in farmers’ fields products that were not yet licensed
that the firms gave us,” he noted with some bitterness. “I sprayed them on
plants, then pulled the leaves apart with my bare hands to see if the insects
were really dead. Later, when there were floods in Ardeche and Rhone that



kept the farmers from going to their fields, I supervised spraying by
helicopter. In other words, the whole thing.”

After a silence, he went on: “I don’t want to bite the hand that feeds me,
because I did well. Since I was a very good salesman, I earned large
commissions and I went on some great trips financed by Monsanto and
Phyteurope: I went to Niagara Falls, [ went snowmobiling in Canada, I
visited Greece and Senegal. In 2001, Monsanto even organized a bus so the
heads of agricultural cooperatives could go and see the first fields of
transgenic corn in the Toulouse region. But in the end I paid very dearly for
it, like Andr¢, the president of my cooperative, who died from leukemia.”

In 1993, Jean-Marie Bony was operated on for a cancerous polyp in his
colon. Nine years later, during a routine checkup, he was diagnosed with a
B-cell centroblastic lymphoma, an “aggressive” form of NHL. “After
chemotherapy, when Professor Jean-Francois Rossi, chief of hematology at
Lapeyronie University Hospital in Montpellier, advised me to request
recognition that I was suffering from an occupational disease, I thought the
sky was falling. I had never imagined that the pesticides I had handled for
years could make me sick. I trusted the manufacturers and the people who
authorized their sale.”

In a letter dated October 8, 2002, Professor Rossi wrote that Bony’s
disease has ‘““a probable or possible link with organophosphates.” He was
alone in this judgment, however, because thereafter all the experts consulted
said exactly the opposite. On November 5, 2004, the Agricultural Social
Mutual Fund (Mutualité sociale agricole, MSA) closed Bony’s file with an
expected argument: “The disease from which you are suffering is not listed
in the table of occupational diseases of farm workers.” Bony then filed a
claim with the Social Security Court (Tribunal des affaires de sécurité
sociale, TASS) in Avignon, which asked Professor Bertrand Coiffier, chief
of the hematology clinic at the Lyon Sud hospital center, to prepare a report.

“There are no serious studies allowing us to conclude a’eﬁnitively4 as to the
involvement of pesticides in the onset of lymphoma,” he wrote

peremptorily on December 3, 2007.°

In Professor Coiffier’s assertion, obviously the adverb “definitively” is
the focus of attention. Yet he must know that, in the area of environmental
health, “definitive” proof is impossible to obtain, except if one could



require human guinea pigs to be isolated to test on them the toxicity of
products. The only alternative is therefore epidemiological studies,
imperfect to be sure, but they indicate a tendency and constitute the “best
available evidence,” to adopt the words of the American epidemiologist

David Michaels.® But the curious thing is that in Professor Coiffier’s report
there 1s no scientific reference showing that, at a minimum, he was aware of
the numerous epidemiological studies that had investigated the link between
pesticide exposure and NHL. Hard as one looks, one can find nothing.
Perhaps the professor is unaware of PubMed, the database of the U.S.
National Library of Medicine that registers all the scientific studies
published in the world, with references, a summary of the content, and a

link to the site of the journal of publication.7 It’s in English, of course, but
that shouldn’t be an insurmountable obstacle.

The Difficult Work of Epidemiologists

When you enter “Non-Hodgkin’s Lymphoma” and ‘“Pesticides” in the
PubMed search engine, you get 240 results. It’s a large quantity, especially
because you have to know how to separate the wheat from the chaff—and
we will see later that that is not a simple matter—because the scientific
literature is often polluted by less than rigorous and even biased studies
commissioned by industry not in the search for truth but in order to muddy
the waters.

To orient yourself in the fascinating labyrinth of PubMed (or MedLine,
a similar database), it is advisable to rely on systematic surveys of the
scientific literature carried out by researchers whose reputation is beyond
question and who have rigorously examined all the studies on the subject
that interests you. This was done, for example, by Michael Alavanja at the
National Cancer Institute in the article I have already cited, “Health Effects

of Chronic Pesticide Exposure.”8

Similar work was done in 2004 by a group of Canadian doctors, cancer
specialists, and epidemiologists, for a study titled Systematic Review of
Pesticide Human Health Effects, often cited as a reference because of the

rigor of its methodology.9 At the request of the Ontario College of Family



Physicians, the researchers located in four bibliographic databases
(MedLine, PreMed-Line, CancerLit, and LILACS) the studies published
between 1992 and 2003 in French, English, Spanish, and Portuguese
dealing with “non-Hodgkin’s lymphoma, leukemia, and eight solid tumors:
brain, breast, kidney, lung, ovarian, pancreatic, prostate, and stomach
cancer.”

After a detailed examination of 1,684 articles they had initially selected
(out of a total of 12,061 dealing with pesticides), they finally retained 104
that met the quality criteria they had defined. The result was a 188-page
document, presenting each study examined, with a note of evaluation (on
methodology, consideration of possible bias, and so on), the populations
studied (number of individuals), and the type of study (cohort or case-
control). Thus, out of the twenty-seven epidemiological studies of NHL,
twenty-three showed “associations between pesticide exposure and NHL,
many with statistical significance.”

To illustrate the working methods of epidemiologists, whose
contribution is essential for the evaluation of environmental risks, I have
chosen four studies. The first is a case-control study published in 1999 by
Swedish scientists Lennart Hardell and Mikael Eriksson, conducted in

seven counties in northern and central Sweden. !V In their introduction, the
authors note that in Sweden from 1958 to 1992, the mean age-adjusted
incidence of NHL increased every year by 3.6 percent for men and 2.9
percent for women.

I take this opportunity to recall the meaning of “incidence rate,” which
is often confused with “prevalence rate,” two fundamental tools in
epidemiology that we will have occasion to refer to frequently in the course
of this book. Incidence designates the number of new cases of a disease that
appear in a given period (usually a year) for a defined population (generally
one hundred thousand people). Prevalence measures the number of sick
people at a given moment, including old and new cases. If one is interested
in the progression of a disease that may become an epidemic, such as flu,
for example, it 1s more useful to follow the development of incidence,
because it provides information on peaks in which the number of
individuals suffering the illness increases considerably. With respect to
cancer, the fact that the incidence rate consistently grows from year to year



means that carcinogenic factors are at work, which has led a growing
number of people to suffer from the disease.

It was precisely some of those factors that Hardell and Eriksson tried to
determine by comparing a group of 404 men who had been diagnosed with
NHL between 1987 and 1990 with a control group of 741 healthy men of
the same age (older than twenty-five). The participants answered a long
questionnaire, supplemented by a telephone interview, about their way of
life (eating habits, risk conduct—smoking, alcohol use—sporting
activities), their previous illnesses, and their occupational history. Pesticide
users were asked to specify where they used them (forests, crops, gardens),
the type of product used (herbicides, insecticides, fungicides), the family of
compounds (carbamates, organophosphates, chlorophenols), the active
ingredients or the manufacturers’ formulas, and the frequency and duration
of use. The results showed that those who had been exposed to herbicides
of the phenoxy family (chlorophenols) had a higher risk of developing NHL
(odds ratio, OR: 1.6) and that the risk mounted (OR: 2.7) if the herbicide
was 4-chloro-2-methylphenoxyacetic acid (MCPA). Association with
fungicides practically quadrupled the risk (OR: 3.7).

Similar results were obtained by American researchers at the National
Cancer Institute in Rockville in a case-control study they conducted in the
farm state of Nebraska, published in 1990. It showed that the risk of
developing NHL was tripled if people used 2,4-D (one of the components
of Agent Orange that is also in the chlorophenol family) at least twenty

days a year. 1

Among the studies selected by the Ontario physicians for systematic
review, there are some surprises, such as the retrospective cohort study
conducted by University of lowa researchers at the request of the Golf
Course Superintendents Association of America. Worried by a growing
number of premature deaths among its members, the association, whose
mission is to maintain the legendary greens with liberal use of pesticides,
made its death records available to the epidemiologists, who were able to
analyze 686 deaths occurring between 1970 and 1982 in the fifty states of
the union. Twenty-nine percent were due to cancer. Causes of mortality
were compared to those of the general population (white men only). The



results show high death rates from four types of cancer: NHL (OR: 2.37),
and brain, prostate, and intestinal cancer.

To conclude, I would like to cite a prospective study conducted on a
population of Danish professional gardeners (859 women and 3,156 men),

who were followed from 1975 to 1984.12 Researchers from the University
of Copenhagen concluded that the use of pesticides leads to a doubling of
the risk of NHL and a very significant increase of the incidence of soft-
tissue sarcoma (OR: 5.26) and leukemia (OR: 2.75)

Contrary to what Professors Jean Loriot of Montpellier and Bertrand
Coiffier of Lyon asserted a little hastily, a large number of epidemiological
studies converge on the same assessment: there is indeed a link between
pesticide exposure and NHL, and more generally, all diseases of the
lymphatic system (leukemia, myeloma).

These statistical results were validated in 2009 by an extremely
important study that provides a biological explanation for the observations
of epidemiologists. Researchers at the National Institute of Health and
Medical Research (Institut national de la santé et de la recherche médicale,
INSERM) working at the Marseille-Luminy immunology center found that
farmers exposed to pesticides presented “molecular markers of tumoral
precursors,” that is, “develop genetic anomalies that may be a source of
cancer of the lymphatic system,” to adopt the language of the Ligue contre
le Cancer, which presented this research at the February 4, 2009, World
Cancer Day meeting.

To reach these results, the scientists conducted a prospective study on a
cohort of 128 farmers using pesticides, whom they followed for nine years,
along with a control group of 25 unexposed farmers. Through periodic
blood samples, they analyzed the development of blood lymphocytes and
found that exposed farmers had “one hundred to one thousand times more
translocated cells” than the control group. Translocated cells are the product
of a genetic anomaly caused by an exchange of DNA fragments between
chromosomes 14 and 18 (t [14;18]). Also present in healthy individuals,
they can be considered a biological marker of a carcinogenic process,
particularly if they begin to proliferate.

“Strikingly, although t(14;18) frequency slowly increased in the control
population (+87%; P = 0.03), mostly as the result of aging, a dramatic



increase was observed for the exposed cohort (+253%,” the researchers note
in their study, “Agricultural Pesticide Exposure and the Molecular
Connection to Lymphomagenesis.” They conclude: “Our results clearly
demonstrate that the expanded t(14;18)+ clones, which are particularly
prominent in farmers exposed to pesticides, constitute bona fide FL
[follicular lymphoma] precursors standing at various stages of tumor

progression.”1 3

Consistent Studies on the Role of Pesticides in Certain Cancers

The results presented in the systematic review by the Ontario physicians
confirm those obtained in meta-analyses like the one performed in 1992 by
Aaron Blair, a colleague of Michael Alavanja at the National Cancer
Institute in Bethesda and one of the most prominent epidemiologists in the

area of the links between cancer and pesticides.14 In passing, I should
explain the difference between a systematic review, such as those conducted
by Dr. Margaret Sanborn’s group in Ontario or by Michael Alavanja, and a
meta-analysis, another tool for epidemiology. The former consists of
identifying and analyzing all the studies related to a subject of interest, like
those dealing with “pesticides and cancer.” The latter designates a statistical
procedure that consists of assembling the data produced by comparable
studies and putting them together to arrive at an overall conclusion. Much
used in pharmaceutical research to measure the effects of new therapies,
meta-analysis increases the statistical force of isolated results by
augmenting the number of subjects participating in the comparison. But this
i1s true on condition that the studies selected for this new statistical
calculation are really comparable and that mediocre or frankly biased
studies are eliminated in order not to distort the final result.

For his meta-analysis, Aaron Blair selected twenty-eight
epidemiological studies that met the quality criteria he had established. In
his introduction, he notes that farmers generally have a lower death rate
from cancer and cardiovascular disease than the general population and that
they have a “lower rate of lung, esophagus, and bladder cancer,” because
they tend to smoke less. In contrast, as shown by the results of his meta-
analysis, “farmers tend to be at higher risk for cancers of the lip, melanoma,



brain, prostate, stomach, connective tissue, and lymphatic and
hematopoietic system than the general population.” He goes on to specify
that “The excesses among farmers for a few specific cancers, against a
background of low risks for most cancers and nonneoplastic disease,
suggest a role for work-related exposures. These patterns may have broader
public health implications, since several of the high-rate tumors among
farmers also appear to be increasing in the general population of many
developed countries.”

Was it the article’s conclusion that Monsanto did not find to its liking?
In any event, it asked its house epidemiologist, John Acquavella, to conduct
a counter-meta-analysis. Apparently, the researcher found what he was
looking for and after combining in the same pot thirty-seven carefully
selected studies, he concluded unsurprisingly: “The results do not suggest

that farmers have elevated rates of several cancers.” 1>

In a letter to the journal Amnnals of Epidemiology that published
Monsanto’s meta-analysis (the multinational’s name appears beneath the
authors’ names in the summary published online by PubMed), Samuel
Milham, an epidemiologist from Washington, expresses surprise at the
method used by his colleague from Saint Louis to compile his statistics:
“Why were “crop/livestock”™ farmers considered together? [They] certainly
have different kinds of exposures, and if they have different patterns of
cancer mortality, lumping them will confuse the relative risk calculation. I
feel that the heterogeneity of exposures in farmers is so great that meta-
analysis of this type can only cloud the issue of cancer in farmers. What is

needed is a finer exposure categorization.”16

To fully understand the relevance of this comment, it should be noted
that the occupation of “farmer” includes very varied activities, which
depend on the type of production carried out on the farm. There is no
comparison between a “grain farmer,” the essence of whose work involves
growing wheat or corn, and a “cattle raiser,” who, as the name indicates,
raises cattle. In terms of pesticide exposure, the risks are obviously not the
same, the former using many more phytosanitary products than the latter.
Not taking these differences into account means demonstrating ignorance of
the realities of the agricultural world which might provoke a smile if it were



not the act of a scientist working for a leading multinational in the global
pesticide and seed market.

In substance, Milham’s question points to one of the principal dangers
of meta-analyses, which may lead to erroneous results if the choice of
studies combined is not sufficiently rigorous—the mixing of apples and
oranges. In the section discussing the methodology used in his meta-
analysis, Aaron Blair particularly emphasizes this bias which must
absolutely be avoided: “Since not all farmers have the same exposures,
combining those with different exposures would tend to dilute the effects of
relevant exposures and bias risk estimates toward the null (46). The
potential magnitude of such a dilution effect can be illustrated with data

from a recent study in lowa and Minnesota. |/ Among the 698 population-
based referents who ever lived on farms, 110 never used insecticides and
344 never used herbicides. . . . Approximately 40% of the farmers used
phenoxy acid herbicides and 20% used organochlorine insecticides, the two
most frequently used pesticide classes. Even if these chemicals were strong
risk factors for a particular cancer, analyses based simply on the
occupational title of farmer could seriously underestimate the relative
risks.”

All this would amount to nothing but a battle of experts of little interest
to a lay public were there not huge stakes lying behind it, with very
concrete repercussions for the lives of citizens. For instance, in the case of
Jean-Marie Bony, the issue is not to question the integrity of Professors
Jean Loriot and Bertrand Coiffier, especially because there is no indication
that they have any conflicts of interest with pesticide manufacturers, as is
sometimes the case for certain experts (see Chapters 10 and 11). But one
can easily imagine that, overwhelmed with work, they were unable to spend
two weeks, as I did, navigating on the sites of PubMed and MedLine. It is
also possible that they came upon by chance the meta-analysis by John
Acquavella, unaware that it had to be taken with some reservations because,
although the name of the sponsor appears in the online summary published
by PubMed, the same information is difficult to find in the article published
by the Annals of Epidemiology (it is in small print at the bottom of the first
page). Thus if the experts asked to evaluate Jean-Marie Bony’s medical file
were satisfied with consulting the meta-analysis by Monsanto’s official



epidemiologist, it is easy to understand why they found no link between
pesticide exposure and NHL and, beyond that, with any type of cancer,
contrary to the opinion of dozens of independent scientists who have
concluded the opposite.

Bone and Brain Cancers: Farmers on the Front Lines

In general, all researchers have reached the same conclusion: although
farming populations overall have lower cancer mortality than the general
population, some types of cancer are more frequent among farmers. This is
the case for malignant hemopathies, such as leukemia and NHL, as well as
for multiple bone myeloma. Also known as Kahler’s disease or simply
myeloma, this cancer, which develops in bone marrow, “has been gradually
increasing in most parts of the world,” as Michael Alavanja points out in his
systematic review, where he cites a meta-analysis that evaluated thirty-two
studies published between 1981 and 1996; the meta-analysis estimated the

excess risk among farmers at +23 percent. 18

The first time I heard about this disease, which accounts for 1 percent of
cancers and for which the survival rates are very low, was in Ruffec, from
Jean-Marie Desdion, a corn producer who had come especially from Cher.
Accompanied by his wife, he described his ordeal, which began in 2001
with the spontaneous and abrupt breaking of both humeri followed by the
disappearance of half his ribs. The diagnosis was irrevocable: light-chain
multiple myeloma. Hospitalized at the Hotel-Dieu in Paris, the grain farmer
underwent two bone marrow autografts, followed by burdensome
treatments—chemotherapy, radiation, and corticotherapy—at Georges-
Pompidou Hospital. “To conclude,” he explained, “I received a gift of stem
cells that were injected in a sterile room after the complete destruction of
my bone marrow. It was a long and exhausting process. I'm now feeling
better, but from an occupational point of view I’m in an inextricable
situation: I applied for recognition of my occupational disease and, while
I’m waiting, it’s very hard. I received daily indemnities for three years, as
provided in my insurance contract. And after that, nothing. The paradox is
that I don’t fit into any box: normally, after three years of sick leave, you’re



either dead or cured. Since I’m neither one nor the other, I have to work and
keep my farm going, which is really very hard.”

Encouraged by his lawyer, Frangois Lafforgue—also Paul Frangois’s
lawyer—Jean-Marie Desdion decided to file suit against Monsanto. “Paul
and I have a lot of things in common,” Desdion explained with a smile.
“Since we’re both corn producers, we used a good deal of Lasso. The
difference is that he was a victim of acute poisoning and I of chronic
poisoning. Yet I followed all the recommendations of the MSA, which
advised spreading out treatments over the longest possible time. In general I
sprayed Lasso for two to three weeks for two to three hours a day. That was
a fundamental mistake.”

I remember the smoldering anger that filled me when I heard Desdion
tell his story. Rereading the notes I took at the time, I found a question
underlined twice, angrily: How many people are dying today of cancer on
the farms of France and Navarre? Will we ever know? According to
Isabelle Baldi and Pierre Lebailly, two French specialists in agricultural
medicine, in their 2007 article “Cancers et pesticides,” “Up to now, thirty
epidemiological studies have explored the risk of cerebral tumors among
farmers and the majority of them show an increase in risk on the order of 30

percent.”19 They thus confirm the conclusion of the systematic review by
the Ontario physicians, which noted that among solid tumors, the one that
affected farmers the most was brain cancer.

Baldi, who works at the Occupational and Environmental Medicine
Laboratory at the University of Bordeaux, and Lebailly, of the regional
cancer study group at the University of Caen (Groupe regional d’études sur
le cancer de 'université¢ de Caen, GRECAN), know the subject well, since
they participated in the CEREPHY study (on cerebral tumors and
phytosanitary products), published in Occupational and Environmental

Medicine in 2007.2Y This case-control study conducted in Gironde
examined the link between pesticide exposure and diseases of the central
nervous system: 221 patients with benign or malignant tumors, diagnosed
between May 1, 1999, and April 1, 2001, were compared to a control group
of 422 individuals without the diseases under study, randomly selected from
the department’s voting rolls (age and sex were obviously controlled for).
Among the patients, whose mean age was fifty-seven, 57 percent were



women; 47.5 percent had glioma, 30.3 percent meningioma, 14.2 percent
acoustic neuroma, and 3.2 percent cerebral lymphoma.

In interviews conducted in participants’ homes or in the hospital,
investigating psychologists carefully evaluated modes of pesticide
exposure, classifying them by categories: gardening, treatment of house
plants, spraying of vines, or merely residence near treated crops. They also
noted other factors that could have contributed to development of the
disease, such as family background, the use of mobile phones or solvents,
and so on. The results were unambiguous: winegrowers, who make massive

use of phytopharmaceutical productszl—as I confirmed when I visited the
agricultural lycée in Pézenas (see Chapter 3)—have twice the risk of
developing a cerebral tumor (OR: 2.16) and three times that of developing
glioma (OR: 3.21). Similarly, people who regularly treat their house plants
with pesticides have twice the likelithood of developing a cerebral tumor
(OR: 2.21).

The incidence of brain tumors among winegrowers had already been the
subject of a study published in 1998 by Jean-Frangois Viel, an
epidemiologist who had written his doctoral dissertation on the
geographical associations between cancer mortality among farmers and

pesticide exposure.22 For this work he used the “geographical indices of
pesticide exposure” to “test their potential link to cancer mortality among
French farmers.” At the time he conducted his study—the late 1980s—
93,000 tons of pesticides were released annually on French territory.
Relying on data supplied by the Ministry of Agriculture as well as a study

conducted by the agronomist Andre Fougeroux,23 he was able to develop a
map of exposure according to department and crop. He found that 96
percent of straw cereal crops (which covered 17 million acres) were treated
with herbicides, 31 percent with insecticides, and 70 percent with
fungicides; for corn (8 million acres), 100 percent of the surface was treated
with herbicides; for vines (2.5 million acres), 80 percent of the parcels were
treated with herbicides, 82 percent with insecticides, and 100 percent with
fungicides; for apple trees (150,000 acres) the figures were 80, 100, and 98
percent respectively. And for all cultivated land in France, the proportions
were 95, 39, and 56 percent respectively.



Given the geographical distribution of the eleven principal French

crops24 and the agronomical practices involved in each type of crop

(categories of pesticide used, quantities per acre, and number of treatments
annually), Jean-Frangois Viel reconstituted the distribution of chemical
exposures in all French departments (except for the five most urbanized, in
[le-de-France and the Territoire de Belfort). He then consulted the statistics
of INSERM and the National Institute for Statistics and Economic Studies
(Institut national de la statistique et des ¢tudes économiques, INSEE),
specifically the register of deaths occurring between 1984 and 1986 for
employment categories “10” (farmers) and “69” (farm workers). The results
of this vast study, called “ecological” because it focused on groups of
people rather than individuals, showed an excess of mortality for pancreatic
and kidney cancer in areas where crop land predominated (such as Beauce
or Auvergne) and excess mortality for bladder and brain cancer in wine-
growing areas (such as the Bordeaux region).

With regard to brain tumors, we should also mention a vast Norwegian
cohort study published in 1996. Its authors examined the incidence of
certain cancers in the offspring of farmers and other occupational pesticide
users. Exceptional because of its size, the study dissected the medical
history of 323,292 children born between 1952 and 1991, whose parents

were at the time registered as active farmers.2> The results showed an
excess of brain tumors and NHL in children below the age of four in
families of horticulturists and farmers, as well as an excess of
osteosarcomas (bone tumors) and Hodgkin’s disease in adolescents from
families of poultry farmers—intensive poultry battery farms are large
consumers of chemical disinfectants and insecticides. This corroborates the
results of numerous epidemiological studies that attest to a link between
parental pesticide exposure and the two forms of cancer most frequent
among children: brain tumors and leukemia (see Chapter 19).

The Troubling Results of the Large “Agricultural Health Study”

This was the largest prospective study of the health effects of pesticides
ever conducted in the farm environment. Called the “Agricultural Health
Study,” it was launched in 1993 by three prestigious American public



institutions: the National Cancer Institute, the National Institute of
Environmental Health Sciences, and the Environmental Protection Agency.
From December 13, 1993, to December 31, 1997, 89,658 residents of the
rural states of Iowa and North Carolina were enrolled in this vast cohort,
which included 52,395 farmers using pesticides and 32,347 spouses, as well

as 4,916 professional pesticide applicators.26

To be included in the study, participants had to respond to a twenty-one
page questionnaire, which carefully recorded all the information concerning
their medical history (earlier diseases), family background, eating habits,
lifestyle (tobacco use, alcohol consumption, sports activities), and a precise
description of pesticides used (families of products, exact names of
formulations, quantities applied, frequency of treatments, use or not of
protective equipment). In addition, when included in the cohort, participants
were asked in regular follow-up interviews to communicate any change in
their farming practices as well as the development of new diseases as soon
as they were diagnosed by a doctor.

This exceptional study filled in a number of gaps often at issue when
interpreting the results of case-control studies. First, the “data collection
[concerning pesticide exposure] prior to the diagnosis of cancer precludes”
biases created by uncontrollable memory lapses, according to Michael
Alavanja and Aaron Blair, two of the principal authors of the study. It also
avoided the difficulty faced by most case-control studies: the lack of precise
information on exposure levels and identification of the most dangerous
products. One of its strengths was precisely that it provided for each user
his “exposure for each pesticide [including] days of use per year, years of
use, application methods, and protective equipment use.” Further, “the large
size of the study gives sufficient statistical power to examine the risk of

exposure to a number of specific chemical exposures.”27 In 2005, twelve
years after the study began, many results had already been obtained and
synthesized in some eight scientific publications—which anyone can
consult on the Agricultural Health Study’s website, an unusual example of

transparency in the field.28 One discovers, for example, that in 2005 four
thousand cases of cancer developed in the cohort: 500 cases of breast
cancer, affecting essentially farmers (and not their wives), 360 cases of lung
cancer, 400 of the lymphatic system, and 1,100 of prostate cancer.



Comparison with data from the general population confirmed what
retrospective studies had already shown, namely, a significant overall
deficit in cancer among farmers (—12 percent) and their spouses (—16
percent), especially for lung cancer (-50 percent) and cancer of the
digestive tract (—16 percent). In contrast, the data show an excess (+9
percent) of breast cancer among farmers (and not their wives), but a much
larger excess for ovarian cancer among women industrial applicators (the
risk is tripled), and melanoma among farmers’ spouses (+64 percent). For
men, the results indicate an excess of lymphatic system cancer, as for
multiple myeloma (+25 percent), as well as prostate cancer (+24 percent for

farmers and +37 percent for industrial applicators).29

As Alavanja and colleagues point out: “Prostate cancer is the most
common malignancy among men in the United States and in most Western
countries,” but “its etiology remains largely unknown.” This is why the
researchers sought to determine whether there were specific exposures that
could explain this excess. The article they published in 2003 shows that,

among the forty-five pesticides considered, the use of methyl bromide3?

and organochlorine products considerably increased the risk (OR: 3.75).

It is interesting to note that the rate of incidence for prostate cancer
found in the vast prospective American study is very similar to the one
found, for example, by Belgian researchers Genevieve Van Maele-Fabry
and Jean-Louis Willems in a meta-analysis published in 2004. On the basis
of twenty-two retrospective studies they also observed a mean risk increase
of 24 percent (OR: 1.24), although they did not specify which pesticides

were implicated in this excess.> |

Waiting for AGRICAN

To conclude this chapter on the links between pesticides and cancer, I
would have liked to report on the first results of the AGRIculture and
CANCcer (AGRICAN) cohort study, begun in France in 2005 by the MSA in
collaboration with the Caen Regional Cancer Research Group (Groupe
régional d’¢étude sur le cancer, GRECAN) and the Ilaboratory of
occupational and environmental medicine in Bordeaux, which employ
respectively Pierre Lebailly and Isabelle Baldi. Unfortunately, although



announced for “late 2009,” the data concerning “the most common
cancers,” to quote the MSA, namely, prostate and breast cancer, had still not
been made public one year later. Adopting the methodology of the
Agricultural Health Study, AGRICAN has assembled the ‘“largest
agricultural cohort on the international level,” according to the French
National Cancer Institute (Institut national du cancer, INCa), which helped
finance the study. From 2005 to 2007, six hundred thousand questionnaires
were sent out to salaried and non-salaried farmers who had paid dues to the
MSA for at least three years and lived in twelve French departments that

had cancer registries.32

I was able to consult the model questionnaire on the MSA website.
Comprising eight pages, it begins with a sentence introducing the study,
whose stated purpose is to “become better aware of occupational risks and
improve the health and safety of the agricultural world by improving

prevention.”33 It is interesting to note that the authors carefully avoid
naming the phytosanitary products whose potential effects on farmers’
health are nonetheless at the source of this vast investigation. The taboo
certainly has staying power. Otherwise, the document asks a series of very
detailed questions on the type of farming activity (wine growing, grains,
grassland, beets, cattle raising), the “fungicides or insecticides or herbicides
used in the course of your working life,” the farmers’ “lifestyle” and
“health.”

With respect to this last category, one can point to a second taboo. The
question: “Has a doctor already told you that you have the following
diseases?” is followed by a list of fifteen illnesses, including “hay fever,
eczema, asthma, arterial hypertension, diabetes, coronary infarction,
Parkinson’s disease, or Alzheimer’s disease,” but not cancer. I suppose that
participants are supposed to be able to communicate that information,
apparently considered too sensitive, on line H2 of the document, which
leaves a blank space for specifying one’s “current state of health.” But for a
study aimed at evaluating cancer among farmers—hence the name
AGRICAN—this “omission” is nonetheless surprising.

However, review of the questionnaires allowed for the inclusion of
180,000 individuals in the AGRICAN cohort, for which “the results are
expected by 2009 for the most frequent cancers (breast, prostate), and



toward 2015 for the least frequent cancers,” as Baldi and Lebailly wrote in

2007.34 Although focused on cancer, it is not impossible that the study will
also provide priceless information on the link between pesticide exposure
and Parkinson’s disease, the object of many epidemiologic studies around
the world, as we shall see.



6

The Unstoppable Rise of Pesticides and
Neurodegenerative Diseases

Sooner or later the risks also catch up with those who produce or profit from them.
—Ulrich Beck, Risk Society: Towards a New Modernity

“Don’t tell me that Parkinson’s disease 1s a disease for old people. I’ve had
it since I was forty-six!” Now fifty-five years old, Gilbert Vend¢ is a former
farm worker who participated in the Ruffec Appeal in January of 2010.
With considerable difficulty speaking—a characteristic of Parkinson’s
sufferers—he told his story, triggering an emotional response from the
audience. In 1998, he was working as a crop manager on a large (2,500-
acre) cultivation in the Champagne Berichonne region in France, when he
fell victim to acute Gaucho poisoning.

Parkinson’s Disease and Gaucho: The Exemplary Case of Gilbert
Vendé

Honey aficionados have undoubtedly heard about this imidacloprid-based
product, manufactured by Bayer, which created “billions of victims,” to
quote Fabrice Nicolino and Frangois Veillerette—referring, of course, to

indispensable pollen gatherers.1 Launched on the French market in 1991,
this so-called “systemic” insecticide is, in fact, a fearsome killer. Applied to
seeds, it penetrates the plant through the sap in order to poison plant bugs
that destroy beets, sunflowers, and corn, but also anything that either



remotely or strongly resembles a stinging or sucking insect, including bees.
It is estimated that between 1996 and 2000, some 450,000 hives quite
simply disappeared in France due to the use of Gaucho and other insecticide

products.2

It took the tenacity of beekeepers’ unions, who sought the court’s help,
and the courageous work of two scientists—Jean-Marc Bonmatin, from the
National Center for Scientific Research (Centre National de la Recherche
Scientifique, CNRS), and Marc-Edouard Colin, from the National Institute
of Agronomic Research (Institut national de la recherche agronomique,
INRA)—to secure an opinion from the Council of State to make the French

Ministry of Agriculture yield.3 The ministry would eventually ban Gaucho
in 2005, despite maneuvers from some of its senior officials to fully support
the product’s manufacturer. These officials included Marie Guillou, director
of the very powerful Directorate-General of Nutrition (Direction générale
de I’alimentation, DGAL) from 1996 to 2000 (whom we previously met in
the Dominique Marchal case, when she was directing the INRA in 2005—
see Chapter 4), and Catherine Geslain-Lanéelle, who succeeded her at the
DGAL from 2000-2003. The latter proved her quite remarkable zeal when
she refused to submit Gaucho’s marketing authorization dossier to Judge
Louis Ripoll while he was searching the DGAL headquarters after an
investigation had begun. In July 2006, the senior officer was nominated to
the head of the European Food Safety Authority (EFSA) in Parma (Italy),

where I would meet her in January 2010 (see Chapter 15).4

This brief historical reminder is necessary in order to understand to
what extent the decisions—or nondecisions—of those who govern us have
direct repercussions on the lives of the citizens they supposedly serve. As it
happens, the dilatory maneuvers to keep Gaucho on the market—by
denying its toxicity despite overwhelming proof—helped put some ten

thousand beekeepers out of a job,5 and made a number of farmers, like
Gilbert Vendé, sick.

Indeed, after having “inhaled an entire day’s worth of Gaucho” in
October 1998, Vendé¢, a farm employee, suffered horrible headaches
coupled with vomiting. He consulted his physician, who confirmed the
poisoning; then he went back to work soon after, “as if nothing had



happened.” “For years, I sprayed dozens of products,” he explained at
Ruffec. “Of course, I was closed up in a cabin, but I refused to wear the gas
mask, because it’s impossible to spend hours like that, you feel like you’re
suffocating.” A year after his poisoning, Vendé was regularly experiencing
unbearable shoulder pain: “It was so bad that I would come down off the
tractor to roll on the ground,” he explained. In 2002, he decided to consult a
neurologist in Tours who informed him that he had Parkinson’s disease.
“I’ll never forget that appointment,” the farmer said, his voice shrouded in
emotion, “because the specialist bluntly said that my disease could be due
to the pesticides that I’d used.”

It is a safe bet that this neurologist was familiar with the “extensive
literature suggesting that pesticide exposure may increase risk of

Parkinson’s disease” as Michael Alavanja has written.® In his 2004
systematic review, the National Cancer Institute epidemiologist cites around
thirty case-control studies that show a significant statistical link between
this neurodegenerative affliction and chronic exposure to “plant products”
(organochlorines, carbamates, organophosphorus compounds), namely
exposure to widely used molecules such as paraquat, maneb, dieldrin, and
rotenone. He came to similar conclusions two years later, when he analyzed
an initial set of data from the Agricultural Health Study with his colleague
Aaron Blair.

Five years after their inclusion in the mega-cohort, 68 percent of
participants (57,251) were interviewed. In the meantime, seventy-eight new
cases of Parkinson’s disease (fifty-six pesticide users and twenty-three
spouses) had been diagnosed, in addition to twenty-three cases recorded
during “enrollment” (sixty users and twenty-three spouses). The results of
the study show that the probability of developing Parkinson’s disease
increased with the frequency of use (the number of days per year) of nine
specific pesticides, the risk potentially multiplying by a factor of 2.3. In
their conclusion, the authors note that “receiving pesticide-related medical
care or experiencing an incident involving high personal pesticide exposure

was associated with increased risk.”’ Reading this, I of course thought of
Gilbert Vendé, since everything indicated that his acute Gaucho poisoning
was an aggravating circumstance that accelerated the pathological process,
initiated by chronic exposure to pesticides.



The rest of his story looks strangely like those I have already told.
Faced with the refusal of the Agricultural Social Mutual Fund (Mutualité
sociale agricole, MSA) to grant occupational disease status, with the
justification that Parkinson’s disease is not found in the famous tables of
occupational diseases, the farmer turned to the Regional Committee for the
Recognition of Occupational Diseases (Comité regional de reconnaissance
des maladies professionnelles, CRRMP) of Orléans, which issued an
unfavorable opinion. He then took the matter to the Social Security Court
(Tribunal des affaires de sécurit¢ sociale, TASS) in Bourges, which
eventually ruled in his favor in May 2006. The court based its decision on
the favorable opinion given by the CRRMP of Clermont-Ferrand, which
clearly performed a different reading of the available scientific literature
than its counterpart in Orléans.

At the time, Gilbert Vendé was the second farmer for whom Parkinson’s
was recognized as an occupational disease. Four years later, there were “a
dozen,” according to the MSA’s statistics, supplied by Dr. Jean-Luc
Dupupet. The Berrichon farmer then left his “home country” to live in
Paris, where he now works as a volunteer at the Association France
Parkinson. “Why?”” he asked during the Ruffec meeting. “Simply because in
our capital, I live incognito, I’'m free! If [ were in my countryside, they’d
point at me. [ wouldn’t be able to live . . .”

Toxins and Toxic Products at the Root of Parkinson’s Disease

This neurodegenerative disease, long considered an illness related to aging,
was described for the first time in 1817 by Englishman James Parkinson

(1755-1824) in his short An Essay on the Shaking Palsy, in which he lists
its symptoms: tremors, rigid and uncontrollable gestures, difficulties in

speech.8 This exceptional doctor, a geology and paleontology enthusiast,
was also a political activist who used a pen name (“Old Hubert”) to write
pamphlets that, in light of industrial history, today appear incredibly
coherent: “Workmen might no longer be punished with imprisonment for
uniting to obtain an increase of wages, whilst their masters are allowed to
conspire against them with impunity,” he advised in Revolutions without

Bloodshed.9



In his Essay on the Shaking Palsy, Dr. Parkinson does not give any
explanations for the disease that would bear his name, but suggests that it
has occupational or environmental origins. He was right; while the majority
of cases today are declared ‘“idiopathic”—from an unknown cause—a
number of occupational and environmental factors have been identified.
After World War II, researchers quite fortuitously discovered that toxins
could trigger Parkinsonian symptoms, as Professor Paul Blanc reports in his
book How Everyday Products Make People Sick: the researchers measured
an abnormally high rate of prevalence of the disease in the aboriginal
Chamorro populations on the Mariana Islands of Guam and Rota in the

West Pacific. !V They put forward the hypothesis that this excess (the rate
was one hundred times higher than in the United States) was due to the
seeds of a small palm tree in the cycas genus, which the Chamorro would
eat in the form of a flour and contains a toxin called f-methylamino-L-
alanine (BMAA). Some scientists contested this explanation, arguing that
the quantity of BMAA present in the flour was too low to provoke such
problems. Eventually, a researcher from Hawaii ended the controversy: he
observed that the aborigines were fond of bats, which frequently consume
cycas seeds. Thus, BMAA would accumulate in the flying mammals’ fat,
according to the process of bioconcentration (see Chapter 3). Incidentally,
the extinction of bats, much appreciated for the delicacy of their flesh,
would bring about a disappearance of Parkinson’s disease on the Mariana
Islands.

The annals of industry confirm the role of toxic substances in the
etiology of the illness. Starting in the early twentieth century, occupational
physicians observed that exposure to manganese dust brought about
Parkinsonian symptoms in miners or laborers working in steel mills. In
1913, nine of these cases were reported in the Journal of the American
Medical Association. As Paul Blanc ironically emphasizes, the article
started on an “optimistic note,” characteristic of the then budding ideology
(which still lives on today) that says progress is unavoidably accompanied
by “collateral damage.” “A certain indication of the humanitarian trend of
modern times is the ever-increasing interest in the accidents, intoxications
and diseases coincident with various trades,” the authors wrote, with the



arrogance typical of those who would never have to suffer from the evils

they bent over backward to minimize. 1

Over the course of the twentieth century, scientific studies started to pile
up throughout the world on the psychiatric effects produced by exposure to
metals (notably in welding workshops), including “manganese madness,”
which manifests itself by hallucinations and uncoordinated gestures,
considered precursor symptoms to Parkinson’s disease. In 1924, a study
carried out on monkeys allowed for the understanding of manganese’s
effect on the central nervous system: it causes the premature death of
certain neurons, and the loss in turn causes a decrease in the production of
dopamine, a neurotransmitter necessary for the control of motor

functions. 12

Until the 1980s, scientific literature only covered nonorganic forms of
manganese—in other words, simple oxides or metal salts used in industrial
applications. But in 1988, a study published in the journal Neurology
revealed that farm workers tasked with spraying maneb, a manganese-based

fungicide, developed early signs of the Parkinson’s disease. I3 These results
were confirmed by another study published six years later, concerning a
thirty-six-year-old man who had used maneb on his barley seeds for two

years before developing the disease.14 Similar effects were observed in
those using mancozeb, a similar fungicide still used today, as is maneb.
Finally, the role of toxins in the onset of the illness was confirmed by a
series of observations carried out on drug addicts in California. In 1980,
doctors noted that the injection of synthetic heroin, called “MPPP,”
triggered the disease. MPPP contains a contaminant, MPTP, a derivative of
which—cyperquat—is structurally similar to the widely used herbicides
paraquat and diquat. The “MPTP model,” which facilitates comprehension
of biological mechanisms leading to Parkinson’s disease, has been the

subject of multiple studies on monkeys.15 It has been used notably to test
the effects of rotenone, a natural toxin produced by certain tropical plants
and present in the composition of numerous insecticides. Researchers have
observed that when injected in repeated small doses, rotenone induces

Parkinsonian symptoms in rats. 10



Again, it should be noted that, like methyl bromide, rotenone was
prohibited by the European Commission in 2009, but France obtained a
special dispensation to use it on apples, peaches, cherries, grapevines, and

potatoes until October 2011.17 Following Rachel Carson’s example in
Silent Spring, it 1s now more important than ever to find an answer to the
question, “Who makes this kind of decision?” Who decides that the
agronomic advantages of a poison outweigh the health considerations and
risks faced by those who handle them, but also, as we will see, by
consumers? All the more when we can easily imagine the number of
patients and deaths that had to accumulate in experimental laboratories and
morgues before the European institution finally decided to act. That France
systematically requests a “grace period”—to borrow the expression used by
the French newspaper Le Syndicat agricole (The Agriculture Union) used in
2007 in relation to the prohibition of Monsanto’s Lasso—is, quite simply,

scandalous. 18

A Disease of the Industrial World

“In view of the fundamental similarities between the vertebrate and
invertebrate nervous systems, insecticides designed to attack the insect
nervous system (organochlorines, pyrethroids, organophosphoruses, and
carbamates) are clearly capable of acute and long-term neurotoxic effects in
humans,” the World Health Organization (WHO) writes in its prevention
manual published in 2006 (see Chapter 3). The venerable institution
specifies: “Symptoms may appear immediately after exposure or be
delayed. They may include limb weakness or numbness; loss of memory,
vision or intellect; headaches; cognitive and behavioral problems; and

sexual dysfunction.” 19

Everything the WHO describes, with the clinical coldness so
characteristic of “experts,” has been observed in numerous epidemiological
studies, which are impossible to present in their entirety. They concern
Parkinson’s and Alzheimer’s diseases, which affect 800,000 people in
France, with 165,000 new cases every year, and amyotrophic lateral
sclerosis, also called “Lou Gehrig’s disease.” Isabelle Baldi, an
epidemiologist, demonstrated in a study published in 2001 that exposure to



a number of pesticides used on grapevines brought about a reduction in
cognitive function (selective attention, memory, speech, ability to process
abstract information) in winemakers in the Bordelais region. The
investigation, named “Phytoner,” dealt with 917 farmers affiliated with the
MSA: 528 had been directly exposed to pesticides for at least twenty-two
years; 173 had been exposed in an indirect way through contact with leaves
or grapes treated with them; and 216 had never been exposed (control
group). After being submitted to mental aptitude tests, the subjects directly
exposed were three times more likely to respond erroneously to the
questions they were asked. Another very troubling fact: the subjects
exposed to pesticides in an indirect way answered almost as poorly as those

directly exposed.zo

This reminds me of the fate of the students at the Bonne-Terre high
school in Pézanas, destined to join the family winemaking business, where
they would be in contact with a multitude of poisons. In another study
published in 2003, Isabelle Baldi and Pierre Lebailly showed that exposure
to pesticides, used namely in the vineyards of Gironde, raised the risk of
developing Parkinson’s disease by a factor of 5.6 and Alzheimer’s by 2.4.
These results were the product of a prospective study (named “Paquid”),
where 1,507 people over the age of sixty-five were followed for ten

yealrs.21

“What is regrettable,” explained Caroline Tanner, neurologist at the
Parkinson’s Institute in Sunnyvale, California, where I met her on
December 11, 2009, “is that all the data we’ve accumulated on human
populations was already obtained on lab animals decades ago.”

“You mean that the results of experimental studies can be extrapolated
to humans and that they should be used to take action, for example by
taking suspect products off the market?”” I asked.

“Exactly! The ideal would even be that the products are tested before
they go on the market to avoid painful human tragedies,” the scientist
answered without hesitation, employing the straightforwardness only found
on that side of the Atlantic.

The author of numerous publications on Parkinson’s disease, Caroline
Tanner is one of the most renowned neurologists in the United States. She
works in a “privileged place,” since the Parkinson’s Institute is



“simultaneously a care and research center.” In association with the
interpretation of data gathered by the Agricultural Health Study, in 2009 she
published a case-control study showing that exposure to pesticides

significantly raised the risk of developing Parkinsonian symptoms.22

“We observed that the risk could be multiplied by a factor of three after
exposure to three pesticides: 2,4-D and paraquat, two herbicides, and
permethrin, which is an insecticide,” she commented. “Our work came at
just the right time for Vietnam veterans who were exposed to Agent
Orange, which includes 2,4-D in its makeup. They had requested that
Parkinson’s disease be added to the list of diseases giving the right to
compensation and medical care by the Department of Veterans Affairs,

which they eventually obtained.2> We were surprised about paraquat,

because the Parkinson’s Institute has worked a lot on MPTP,24 and they are
two very similar molecules. Finally, our results are worrying for permethrin,
because it is an insecticide widely used in the prevention of malaria. It is
found soaked into mosquito nets, military uniforms, or even basic clothing,
and a lot of people can come into contact with it through the skin.”

“Is exposure time an important factor?”

“According to our study, it isn’t a determining factor. Incidentally, one
of the surprises was that the wives of farmers also presented a higher risk
than the general population. In reality, they are also exposed to the products,
because they sometimes take part in the preparation of the fungicides, but
also because they wash their husband’s clothes, or simply because they live
in a polluted environment or consume contaminated food. I took part in a
study with some colleagues in Honolulu, who compared male twins where
one of them had developed Parkinson’s and the other hadn’t. We observed
that one of the risk factors was the consumption of dairy products. The
hypothesis we put forward was that persistent organic pollutants, the
notorious ‘POPs,” some of which have neurotoxic effects, like dioxins or
PCBs [polychlorinated biphenyls], have the ability to accumulate in milk
fat. It would be interesting to conduct a study specifically on the subject,
even more so because a recent experiment showed that the combination of
paraquat and maneb, a manganese-based herbicide, considerably raised the
risk of Parkinson’s disease and could induce symptoms of the disease in
animals that had been exposed in utero.”



“They often say that Parkinson’s disease is on a clear rise in
industrialized countries, 1s that true?”

“Actually, we don’t know! For a very simple reason, which is that we
don’t have records old enough to be able to confirm it with any certainty. I
asked that question myself, and to answer it, I went to China about twenty
years ago, at a time when the process of agricultural industrialization wasn’t
advanced and when Parkinson’s disease was very rare. I directed a number
of research projects there, and I can say that today the illness has become as
common there as in the United States. The only explanation is that in
twenty years, the country has been greatly industrialized, and ever since
then they have been using the same pesticides as in Western countries.”

Pesticides Widely Miss Their Target, but Don’t Spare Mankind

A few days later, on January 6, 2010, I went to La Pitié-Salpétriere hospital
in Paris to meet Dr. Alexis Elbaz, a neuroepidemiologist who works for a
unit at the National Institute of Health and Medical Research (Institut
National de la Santé et de la Recherche Médicale, INSERM). This young
researcher is a pioneer in France, one to whom Gilbert Vendé is deeply
indebted. It was while reading an article in Le Quotidien du médecin
(Physician’s Daily) in 2004 that Maitre Gilbert Couderc, the Berrichon farm
worker’s attorney, discovered that one of Dr. Elbaz’s studies, which showed
a positive correlation between exposure to pesticides and Parkinson’s

disease, had just won the Prix Epidaure.25 “We felt reassured,” Gilbert
Couderc said. He hurried to share the invaluable publication with the

CRRMP.26

At the time of our interview, Alexis Elbaz had just published a new
study in Annals of Neurology that he had conducted in close collaboration
with the MSA—further proof, if it was needed, that the mutual fund had

indeed decided to shed light on the health consequences of pesticide use.2’
In this case-control investigation, 224 farmers with Parkinsonian symptoms
were compared to a group of 557 healthy farmers, all originally from the
same region and affiliated with the MSA.

“The occupational medicine specialists at the MSA played an integral
role,” the neuroepidemiologist explained. “They went to farmers’ homes



and meticulously pieced together with them their exposure to pesticides
over their entire professional life. They gathered a large amount of
information, such as the surface area of cultivations, the type of crops and
the pesticides used, the number of years and annual frequency of exposure,
and the method of spreading—with a tractor or with the aid of a backpack
reservoir. They carried out true detective work, taking into account all the
documents the farmers supplied: farm bureau or farming co-op
recommendations, which are usually strictly followed; treatment calendars;
invoices; empty containers that might have been kept on the farm. All these
data were then evaluated by experts, who checked their validity.”

“What was the result?”

“We observed that organochlorine insecticides raised the risk of
Parkinson’s disease by a factor of 2.4. Among those are DDT and lindane,
which were widely used in France between 1950 and 1990. One of their
characteristics is that they remain in the environment several years after
use.”

“Do you know if pesticides used in the fields can also affect residents
living close to the treated areas?”

“We don’t have any data on that subject, but it’s true that, beyond
exposure at elevated levels in a professional context, our results raise the
question of consequences of exposure at weaker doses, such as that
observed in the environment—in other words, in the water, in the air, and in
food. To date, only one study has been able to provide a convincing
answer.”

Published in April of 2009, the study to which Dr. Elbaz referred was
conducted by a team of researchers from the University of California in the

Central Valley of California.28 The researchers had a precious advantage,
one that France unfortunately cannot claim. Since the 1970s, the richest
state in America has required that all pesticide sales, including the
indication of their planned place and time of use, be recorded in a
centralized computer system, called the Pesticide Use Reporting (PUR)
database. This makes it possible to know, down to the day, which
geographical sectors were treated and with what chemicals; this was how
Sadie Costello’s team was able to “reconstruct the history of agricultural
pesticide exposure in the residential environment™ of the entire region under



study, between 1975 and 1999. To do this, the study participants—368 with
Parkinsonian symptoms and 341 without (control), all living in California’s
Central Valley—provided their addresses so their exposure level over the
course of the twenty-four-year period could be calculated.

Before finding out the very troubling results of this remarkable work, it
would be useful to understand its relevance, as it concerns all of us. Indeed,
as David Pimentel, an American professor at the College of Agriculture and
Life Sciences at Cornell, explained in 1995, “Less than 0.1 percent of
pesticides applied for pest control reach their target pests. Thus, more than
99.9 percent of pesticides used move into the environment where they
adversely affect public health and beneficial biota, and contaminate soil,

water, and the atmosphere of the ecosystem.”29 Some observers are slightly
less pessimistic, like Hayo van der Werf, an agronomist at the INRA: “Each
year an estimated 2.5 million tons of pesticides are applied to agricultural
crops worldwide,” he wrote in 1996. “The amount of pesticide coming in
direct contact with or consumed by target pests is an extremely small
percentage of the amount applied. In most studies the proportion of
pesticides applied reaching the target pest has been found to be less than

0.3%, so 99.7% went ‘somewhere else’ in the environment.”30 And, he
adds, “Since the use of pesticides in agriculture inevitably leads to exposure
of non-target organisms (including humans), undesirable side-effects may
occur on some species, communities, or on ecosystems as a whole.”

As we will see, chemical agriculture is anything but an exact science, to
the point that we end up wondering how and in the name of what we could
have allowed the establishment of such a system of generalized poisoning
on our land: “The pesticides which reach the soil or plant material in the
target area begin to disappear by degradation or dispersion,” van der Werf
continues. “Pesticides may volatilize into the air runoff or leach into surface
water and groundwater, be taken up by plants or soil organisms or stay in
the soil. The total seasonal losses in runoff for soil-surface applied
pesticides average about 2% of the application and rarely exceed 5—-10% of
the total applied; the fraction removed by leaching is generally less. In
contrast, volatilization losses of 80-90% have sometimes been measured
within a few days after application. [ . . . ] Worries about the movement of
pesticides in the atmosphere have arisen during the 1970s and 1980s.



Transport and redeposition of pesticides may occur over very long
distances, as evidenced by the presence of pesticides in ocean fog and arctic

snow.”3 |

After reading about such a catastrophic scenario, it’s hard not to
wonder: Does this at least do something? Have the “pests” all been
exterminated? No! That’s what Professor David Pimentel explained as early
as 1995: “Worldwide, an estimated 67,000 different pest species attack
agricultural crops. Included are approximately 9,000 species of insects and
mites, 50,000 species of plant pathogens, and 8,000 weeds. In general, less
than 5% are considered serious pests. [ . . . ] Despite the yearly application
of an estimated 2.5 million tons of pesticides worldwide, plus the use of
biological controls and other non-chemical controls, about 35% of all
agricultural crop production is lost to pests. Insect pests cause an estimated

13% crop loss, plant pathogens 12%, and weeds 10%.”32

To sum up: the poisons poured onto fields generally miss their targets—
either because pests resist or escape them, or because they “go somewhere
else,” to use Hayo van der Werf’s expression—and contaminate the
environment. Hence the extremely relevant question posed by Sadie
Costello’s team: Can pesticides induce Parkinson’s disease in people living
in proximity to treated crops? The answer is clearly affirmative. Pesticide
use records have indicated that maneb, the manganese-based fungicide I
have already mentioned, and the inescapable paraquat are both included
among the most widely used products in California’s Central Valley. The
study’s results showed that living less than five hundred yards from a
treated area increased the risk of developing the disease by 75 percent.
What’s more, the probability of onset of the illness before the age of sixty
was multiplied by two if there was exposure to one of the two pesticides
(OR: 2.27) and by more than four (OR: 4.17) if there was combined
exposure, especially if the exposure took place between 1974 and 1989, that
1s to say when the people in question were children or teenagers.

Beate Ritz, professor of epidemiology at the UCLA School of Public
Health, who supervised the University of California team’s work, explained
that “the new study confirms previous observations in animal studies.”
First, “exposure to multiple chemicals may increase the effects of each
chemical,” which is important, because humans are generally exposed to



more than one pesticide in the environment. Secondly, “the timing of the

exposure is an important risk factor.”33

Pesticides and Immunotoxicity: Affecting Whales, Dolphins, and
Seals

In a 1996 report entitled Pesticides and the Immune System: The Public
Health Risks, which was commissioned by the prestigious World Resources
Institute (WRI) in Washington, DC, Robert Repetto and Sanjay Baliga
write: “The scientific evidence suggesting that many pesticides damage the
immune system 1s impressive. Animal studies have found that pesticides
alter the immune system’s normal structure, disturb immune responses, and
reduce animals’ resistance to antigens and infectious agents. There is
convincing direct and indirect evidence that these findings carry over to

human populations exposed to pesticides.”34

“That document sparked the chemical industry’s wrath,” explained
Robert Repetto, an economist who specializes in sustainable development
and who was vice president of the WRI when the report was written. “It
was the first time a study had gathered all the available data on the effects
of pesticides on the immune system, a subject that was completely
underestimated at the time and, in my opinion, continues to be now, even
though it is crucial to understanding the epidemic of cancer and
autoimmune diseases that are observed, notably in industrialized

countries.”3>

Indeed it is—and we will revisit this—as cancer is rarely caused by one
factor alone; more often it is the result of a complex and multifactorial
process, generally initiated by the action of pathogens (or of antigens), such
as rays, viruses, bacteria, toxins, or chemical pollutants, and possibly
favored by genetic predispositions, lifestyle, or diet. In good health, the
body can defend itself against the aggression of pathogens by mobilizing its
immune system, whose function is precisely to track and eliminate intruders
using the action of three distinct, but complementary, mechanisms.

The first, which biologists call “nonspecific immunity,” involves
macrophages and neutrophils that consume invaders (the process is called
“phagocytosis”), and natural killer (NK) lymphocytes, whose mission is to



exterminate them. The second, named “humoral immunity,” activates B
lymphocytes, producing antibodies. Finally, the third, “cellular immunity,”
sets T lymphocytes (T4 or T8) in motion, which poison the intruders that
were phagocytized by the macrophages thanks to the secretion of
lymphotoxins.

In their lengthy report, Robert Repetto and Sanjay Baliga devote fifteen
pages or so to the numerous in vivo (that is, directly on animals) or in vitro
(on cell cultures) studies that have shown that pesticides can disturb one or

more of the mechanisms that make up the immune system.36 From this
long list, of which organochlorines (DDT, lindane, endosulfan, dieldrin, and
chlordecone) make up the lion’s share, I chose the example of atrazine, an
herbicide that was banned in Europe in 2004 but continues to be used in
massive quantities, notably in the United States (see Chapter 19). When
administered orally to mice, atrazine disturbs the action of T lymphocytes

as well as the process of phagocytosis by macrophages.3 7 In another study
published in 1983, researchers demonstrated an effect on the weight of the
thymus in exposed rats. (The thymus is an essential organ in the immune
system, as it 1s where T lymphocyte maturation takes place, and it also

plays a role in the protection against autoimmunity3 8 that is, the
fabrication of antibodies, which, instead of attacking intruders, target
immune system cells. Finally, another experiment in 1975 revealed that
salmon exposed to atrazine through oral or cutaneous methods showed a
lower weight of the spleen, an organ involved in controlling bacterial

infections, such as pneumococcal or meningococcal ones.>?

However, as Repetto and Baliga point out, the immune system
anomalies observed in lab animals following exposure to pesticides have
also been observed in wild fauna. For example, in Canada, autopsies of
whales found dead on the shores of the St. Lawrence Estuary showed an
elevated concentration of organochlorine pesticides and PCBs, as well as an
abnormal rate of bacterial infections and cancer. Sylvain de Guise, who
conducted a study on the abnormally high death rate of the cetaceans,
explains that only “two factors could have contributed to such a high
prevalence of neoplasms in that single population: exposure to carcinogenic

compounds and decreased resistance to the development of tumors.”*0



Similarly, in the early 1990s, a strange epidemic decimated the dolphins
of the Mediterranean; dozens of their corpses turned up on the coast of
Valencia, in Spain. Autopsies revealed that the marine mammals had
succumbed to an infection brought on by viruses they could normally
overcome (such as morbillivirus). “We have gone back over the literature
for more than a hundred years and we have found nothing like it, no other
cluster of virulent epidemics like we have now,” a British researcher

commented.*! In the end, studies concluded that the mass deaths had to be
due to lowered immune defenses in the dolphins, whose bodies had
accumulated organochlorine pesticides, PCBs, and various chemical

pollutants in their bodies.*2

The studies conducted on fauna showing the immunosuppressive effects
of pesticides are numerous, but one of them is particularly impressive. It all
started during the 1980s, when zoologists noticed that seals living close to
ports in the Baltic and North Seas were succumbing in huge numbers to
morbillivirus infections. Dutch researchers decided to conduct a prospective
experiment. They captured baby seals off the northwest coast of Scotland,
considered relatively unpolluted. The friendly mammals were divided into
two groups: the first was fed with herring from the Baltic Sea, where the
pollution rate is significant; the second was fed with herring caught in
Iceland, where contamination is very low. It is worth noting that the herring
for both groups was bought at “normal” markets—that is, destined for
human consumption. After two years, the fat of the seals in the first group
showed a concentration rate of organochlorine pesticides ten times higher
than that of the control group. The researchers also observed that the seals
fed with contaminated herring had immune defenses three times weaker
than those of the control group, notably with a very clear reduction in NK
cells and T Ilymphocytes, and lower neutrophil levels and antibody
responses.

At a conference held in February 1995 in Racine, Wisconsin, where he
presented his team’s work, Dutch virologist Albert Osterhaus noted that this
was “the first demonstration of immunosuppression in mammals as a result
of exposure to environmental contaminants at ambient levels found in the

environment.”#> Incidentally, it’s worth noting the title of the conference:



“Chemically-induced Alterations in the Developing Immune System: The
Wildlife/Human Connection.”

Allergies and Autoimmune Diseases: Effects on Humans

As Robert Repetto and Sanjay Baliga point out, “the immune systems of all
mammals (but also of birds and fish) have similar structures,” and what
happens to whales, dolphins, or seals concerns us directly. They cite as
evidence studies carried out on cyclosporine, an immunosuppressant
medication prescribed to organ transplant recipients to stop the body from
rejecting the transplant. Researchers observed that the drug “has been found
to have similar toxicological and immunosuppressive properties in a wide
variety of mammalian species, including rats, mice, monkeys and humans,”
which, in the long run, lay the grounds for cancer. Indeed, as shown by
Arthur Holleb, an oncologist and former chief medical officer of the
American Cancer Society, patients treated with cyclosporine are one
hundred times more likely to develop lymphatic cancer, in particular

leukemia and lymphoma.44 Need we recall that these are precisely the
malignant tumors for which farmers show a heightened risk?

In their report, Repetto and Baliga present several studies carried out by
Soviet scientists, who scrupulously took a census of the effects of pesticides
on the immune system. “It was very valuable, because at the time, Western
studies were only interested in cancer and neurodegenerative diseases,”
Repetto explained during our phone interview. “Also, the communist
bureaucracy was an advantage: as there was no profit mentality—which is
different from capitalist countries, where manufacturers are interested in
hiding the toxicity of their products, out of fear of seeing their sales drop—
the Soviet researchers carried out what was essentially true health
monitoring, by conscientiously recording all the effects observed in farming
populations, with the goal of lowering the health care costs they might
generate.”

At the risk of seeming like an inveterate crypto-communist, I must
admit that listening to these words, I thought that there was some merit to
the “bureaucratic” scientific research—meaning independent from private
interests—and that this outdated model should inspire regulatory agencies



that generally forget to include potential medium- or long-term health care
costs in their evaluation of chemical products. People will retort that the
studies by “bureaucratic” researchers have not prevented catastrophic
pollution of vast areas of the former Soviet Union (such as the Aral Sea),
which is true. Nevertheless, as we will see later on, the explosion of chronic
illnesses is tugging strongly at the purse strings of social security systems,
which fall prey to a regulatory system where agro-economic considerations
(the famous “benefits” pesticides supposedly offer) take precedence over
health considerations (the “risks” associated with said “benefits”).

In the meantime, the “bureaucratic” scientific literature has nonetheless
shown that exposure to pesticides causes autoimmune reactions; it also
leads to a disturbance in neutrophil and T lymphocyte activity, which
contributes to the development of pulmonary and respiratory infections.
Several studies conducted between 1984 and 1995 in the cotton-producing
regions of Uzbekistan, where large quantities of organochlorine and
organophosphorus insecticides were sprayed, showed extremely elevated
rates of respiratory, gastrointestinal, and kidney infections not just in farm
laborers, but also in the populations living close to the treated zones. At the
same time, in the West, researchers were showing that exposure to
pesticides such as atrazine, parathion, maneb, and dichlorvos triggered
allergies, leading to what Dr. Jean-Luc Dupupet calls “cutaneous
manifestations” (see Chapter 3), or in other words, types of dermatitis that
are the expression of an immune system reaction to a chemical

aggression.45
In its manual for pesticide poisoning prevention published in 2006, the
WHO devotes a significant portion to autoimmune diseases and allergies,

the prevalence of which keeps rising, especially in children.# The manual
notes: “Allergies can have many manifestations, including hay fever,
asthma, rheumatoid arthritis and contact dermatitis. The cause of allergies is
a hypersensitivity response which occurs after exposure to some
occupational and environmental agents. Antigens that cause allergic
responses are called ‘allergens.” [ . . . ] When the immune system loses the
ability to distinguish between the body’s own cells and foreign cells, it
attacks and kills host cells, resulting in serious tissue damage. This
condition is called ‘autoimmunity’. Although it is not as common as



immunosuppression or allergy, occupational exposure to certain chemicals

has been associated with autoimmune 1responses.”47

During our phone interview, Robert Repetto said that the report he
wrote for the WRI triggered a lively (allergic!) reaction from
manufacturers, whose scientists, just this once, decided to collectively

author a “critique” in the journal Environmental Health Perspectives.48 The
selection’s signatories included licensed epidemiologists from Dow
Chemical (Carol Burns and Michael Holsapple), Zeneca (Ian Kimber),
DuPont de Nemours (Gregory Ladics and Scott Loveless), BASF (Abraham
Tobia) and, of course, Monsanto, meaning Dennis Flaherty and John
Acquavella, the author of the controversial meta-analysis I discussed in
Chapter 5. After offering a firm criticism of the report, notably of the Soviet
studies that they deemed “difficult to evaluate,” the authors end their article
with remarks that are contradictory, to say the least. It is unclear whether
they express embarrassment or a well-calculated conciliatory strategy. They
write that they “do not find consistent, credible evidence” that there is a
widespread phenomenon of immunosuppression linked to pesticide
exposure. Nonetheless, the WRI report 1s an important document because it
focuses attention on a potentially important issue for future research and
brings a substantial literature of foreign language studies to the attention of
Western scientists.

Here we have a perfect example of “the art of blowing hot and cold.”
But, as we will see, when it comes to neutralizing the impact of studies not
in their favor, manufacturers’ attitudes can be much more drastic, even
perverse. But before examining how the regulation of chemical products
that come into contact with the food chain functions, it is important to go
back to the industrial history of the twentieth century, in order to understand
how extremely toxic compounds managed to poison the environment and
human populations, not just in the short term, but for many years to come.



PART II

Science and Industry: Manufacturing Doubt
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The Sinister Side of Progress

Science Finds, Industry Applies, Man Conforms.
—Motto of the 1933 World’s Fair in Chicago

“When I think of all the deaths we could have avoided in the factories if
we’d taken measures as soon as we found out about the toxicity of a
number of chemical products, I’'m truly revolted . . .” I met with Peter
Infante one day in October 2009 in his home in the Washington, DC,
suburbs. He is an American epidemiologist who fought his entire career to
defend a cause that was “mistreated by the ideology of progress”: public
health and occupational safety. “Blue collars, that is to say workers, have
paid a heavy price to manufacture all the magnificent objects that consumer
society provides us with every day,” he explained, his voice heavy with
emotion. “At the very least, public authorities should do everything they
can to limit workers’ exposure to dangerous chemical substances as much
as possible, while guaranteeing them compensation when they become 1ill.
Unfortunately, industry has systematically crushed all efforts to go in that

direction.” 1

Peter Infante and David Michaels Versus the Chemical Industry
Lobbies

At sixty-nine, Peter Infante knows what he’s talking about. For twenty-four
years, he worked at the Occupational Safety and Health Administration



(OSHA),2 the agency in charge of health and safety in the workplace,
which was created at the same time as the Environmental Protection
Agency (EPA) in 1970. It was an era when, mindful of the concerns
provoked by Rachel Carson’s Silent Spring, America was paving the way.
“I came to OSHA in 1978, at a time when the agency was doing its job
well,” he explained. “Under the direction of Eula Bingham, a toxicologist
who had been nominated by President Jimmy Carter, we had succeeded in
considerably reducing the Occupational Exposure Limits for lead, benzene,
and cotton dust. Then Ronald Reagan, who swore by deregulation, was
elected to the White House. Manufacturers had taken control of OSHA, so
to speak, and I nearly lost my job.”

The epidemiologist showed me a letter sent by Al Gore,3 then chairman
of the Subcommittee on Investigations and Oversight in the Congressional
Committee on Science and Technology, to “the Honorable Thorne
Auchter,” assistant secretary for Occupational Safety and Health,
Department of Labor. Written on July 1, 1981, it contested a dismissal
notice for Peter Infante, whom his management reproached for having
informed the International Agency for Research on Cancer (IARC) of the
latest scientific work targeting formaldehyde—the IARC, which is
dependent on the World Health Organization, has the mission of classifying
chemical products according to their degree of carcinogenicity (see Chapter
10). Also known as methanal, formaldehyde was on a list of priority
substances the JARC had announced it was evaluating. This very volatile
organic compound is found (in solution) in a number of commonly used
products, such as glue for plywood furniture, detergents, disinfectants, and
cosmetics (nail polish, for example). As such, it is involved in a number of
industrial and artisanal manufacturing processes. In November 1980, a
group of scientists called upon by the National Toxicology Program
concluded that it was “prudent to regard formaldehyde as posing a

carcinogenic risk to humans.”* Peter Infante decided to inform John
Higginson, director of the IARC, which triggered the wrath of OSHA’s
management.

In his letter, Al Gore did not mince his words: “I believe that a strong
case can be made that your agency’s action is politically motivated. In your
own statement of charges, you attach letters from the Formaldehyde



Institute critical of Dr. Infante. I am highly suspicious of any personnel
action that would have as its base a letter from an industrial group that
obviously has a stake in finding that formaldehyde is not a carcinogen. | . . .
] If OSHA succeeds in firing Dr. Infante, it will be a clear message to all
civil servants who are charged with protecting the public health that those
who do their jobs will lose their job.”

“In the end, you weren’t dismissed?” 1 asked, after reading the
surprising letter.

“No! And the TARC classified formaldehyde as °‘carcinogenic for
humans’ in 2006,” Infante replied. “But at OSHA, our dark period was just
beginning. Under the Republican administrations, first Reagan, then Bush,
Sr. and Jr., we were paralyzed. The number of products we regulated is
ridiculous, barely two over the last fifteen years! In 2002, I left the agency
to start working as an independent consultant.”

If the second part of this book starts with Peter Infante’s story—which
we will come back to later—it is because it is indicative of the many
maneuvers the chemical industry launched over the course of the twentieth
century to keep highly toxic products on the market, at the risk of poisoning
those that make or consume them. The American epidemiologist David
Michaels brilliantly demonstrated this in his previously cited 2008 book
Doubt Is Their Product: How Industry s Assault on Science Threatens Your
Health, which Peter Infante highly recommended to me. And for good
reason: not long before | interviewed Infante in October 2009, President
Barack Obama nominated David Michaels to be the head of OSHA. I would
very much like to have met the renowned epidemiologist, a professor of
environmental and occupational health at George Washington University,
but it was not possible.

When I tried to meet with him, he was very busy with his nomination,
which triggered virulent opposition from industrial lobbies prepared to do
anything necessary to block the Senate’s indispensable green light. To no
avail. On December 3, 2009, David Michaels was confirmed for the
position, which was without a doubt good news for the United States.
Because if there is one thing that cannot be reproached of the new OSHA
head (and the assistant secretary of labor), it is supporting—either closely
or at a distance—poison manufacturers. In his book (to which I will return),
he shows how those manufacturers, backed up by lies, manipulations, as



well as a disregard for human life, are at the origins of an unprecedented
“assault” on our health, favoring the establishment of what Genevicve

Barbier and Armand Farrachi call a “carcinogenic society.”5

Cancer, a Disease of “Civilization™

Before diving into the chemical industry’s nauseating and (it must be said)
criminal history, which comprises one of the key elements of my
investigation, I would like to briefly review the history of medicine, as it
pertains to this issue. I spent a lot of time in the libraries of Paris consulting
books and doctoral theses, trying to answer this fundamental question: Is
cancer, as some claim, a “disease of civilization?”” And more precisely, is its
development linked to that of industrial activity? From my numerous
readings, I concluded that cancer is, of course, a very old disease, but that it
was extremely rare until the end of the nineteenth century.

As the authors of La Société cancerigene (Carcinogenic Society)
explain, “no discovery has ever established that a man died of cancer before
the appearance of agriculture. Infectious lesions, rickets, traumas have been

detected, but no cancer.”® For his part, Jean Guilaine, a specialist in
prehistory and Neolithic civilizations, notes that the chapter on “neoplasia is
reduced to nothing, as no case of authentic malignant neoplasia has been

found.”’ Of course, he adds that “the absence of skeletal localizations
proves nothing in terms of the possible existence of malignant tumors in
soft tissue” and that it remains to be seen “whether prehistoric populations
paid the same cancerous toll as today’s.”8

The consensus is that the “oldest description of cancer dates back to
about 1600 BC,” as stated on the American Cancer Society website. It was
found on Egyptian papyrus, discovered by the British surgeon Edwin Smith
in 1862, and described eight cases of breast tumors, for which it was
specified that there was “no treatment.” According to British toxicologists
John Newby and Vyvyan Howard, who have consulted a large portion of
the available literature, “evidence of malignant melanoma” (skin cancer)
has been found in a 2,500-year-old Incan mummy in Peru, while the



discovery of traces of lymphoma in Homo erectus remains has been

attributed to the Kenyan paleontologist Louis Leakey.9

Proving that the disease was duly identified during antiquity, the word
“cancer” was invented by Hippocrates (460-370 BC), who, in observing the
characteristic branching of tumors, associated their form with that of a crab
(carcinos in Greek). In his treatises, the man nicknamed the “father of
medicine” describes several types of cancer that he associates with an

excess of “black bile.”!Y The word carcinos was then translated into Latin
by the Roman physician, Celsius, in the beginning of our era.
But while the disease was well known by the Ancients, it was

nevertheless “remarkably rare or absent”!! in peoples isolated from
industrial development, as clearly shown in the book Cancer: Disease of
Civilization by Vilhjalmur Stefansson (1879-1962), an Icelandic

ethnologist and Arctic explorer who was a noted authority in the field. 1210
the preface of his work, René Dubos, a professor of molecular biology at
the Rockefeller Institute, notes that cancer is unknown in “certain primitive
people . . . as long as nothing is changed in the ancestral ways of life.” This
statement is confirmed by the numerous accounts of traveling physicians
cited by Vilhjalmur Stefansson, such as that of Dr. John Lyman Bulkley,
who reported in the journal, Cancer, in 1927 that “during a sojourn of about
twelve years among several of the different tribes of Alaskan natives . . . he

never discovered among them a single true case of carcinosis.” 13 Similarly,

Joseph Herman Romig, who was then “Alaska’s most famous doctor,”14
wrote in 1939 that “in his thirty-six years of contact with these people he
had never seen a case of malignant disease among the truly primitive
Eskimos and Indians, although it frequently occurs when they become

modernized.”!> Stefansson also cites the accounts of Dr. Eugene Payne,
who “examined approximately 60,000 individuals during a quarter of a
century in certain parts of Brazil and Ecuador, [and] found no evidence of

cancer.” 10 He also cites those of Dr. Frederick Hoffman who, at the 1923
cancer congress in Brussels, said in reference to Bolivian women, “I was
unable to trace a single authentic case of malignant disease. All of the
physicians whom I interviewed on the subject were emphatically of the



opinion that cancer of the breast among Indian women was never met
ho17

Observations made by Anglophone scientists were corroborated by their
Francophone counterparts, such as Albert Schweitzer, who in his book On
the Edge of the Primeval Forest comments on his experience “with the
indigenous people of Equatorial Africa” in 1914: “In the first nine months
of my work here I have had close on two thousand patients to examine, and
I can affirm that most European diseases are represented here. [ . . . |

wit

Cancer, however, and appendicitis I have never seen.”!8 The authors of La
Société cancérigene also cite the account of Professor de Bovis, “one of the
first doctors to take an interest in the generalization of malignant tumors,”
who wrote that at the beginning of the twentieth century, “primitive races
were once unscathed, or nearly, by cancer. Since our civilization has
penetrated into theirs, they have started to develop cancer. The word
‘cancerization’ has even been used in this context, in reference to primitive

races.” 19

To those who would object that “it 1s impossible to obtain convincing
statistical data on the frequency of cancer among uncivilized races such as
those in Africa and the Indians in the North and South of America,” Dr.
Guiseppe Tallarico would rightly retort that “all of the doctors who have
long practiced among these primitive races are unanimous in rarely or never

witnessing cases of cancer.”’20 And it isn’t for lack of searching! As the
French historian Pierre Darmon reports, traveling physicians identified a
certain number of “exotic cancers,” such as the so-called Kangri cancer,
which affects the “epithelium of the anterior abdominal wall.” It is “very
common in Kashmir, where inhabitants shield themselves from the cold by
wearing a kangri—a sort of terracotta vase containing a wood coal flame,
which causes burns and chronic irritation—under their tunics.” Similarly,
“lip, tongue, and mouth cancers are relatively frequent in India, where
women and men chew betel, a kind of mixture composed of betel leaves,

tobacco, and lime.”2! Cancers linked to the chewing of betel are still
common in the Indian state of Orissa, which I visited at the end of 2009,
whereas all other cancers are nearly nonexistent there, though perhaps not
for very much longer . . .



In reading these travel accounts written by men of science in the early
twentieth century, I came to understand how they became evidence that
some would work very hard to deny, even ridicule, mocking the “myth of
the good savage”: the incidentally observed absence of cancer in “primitive
peoples” stood in stark contrast to the situation that was then prevailing in
“civilized” countries, where, in the wake of the industrial revolution,
cancers were increasing at an astounding rate.

An Eighteenth-Century Precursor: Bernardino Ramazzini and
Occupational Diseases

“The historical period of the fight against cancer starts in 1890, the year that
a collective awareness of the scourge in all its scope set in,” writes the
French historian Pierre Darmon, who points out the “statistical spike: 1880—

1890.722 Echoing the concerns of an era still characterized by the

predominance of infectious disease,23 the historian notes that “the take-
away from early investigations is overwhelming. Year after year, cancer
was gaining ground. It’s clear that the raw data is incontrovertible. Between
1880 and 1900, the mortality rate of cancer per 100,000 inhabitants seems
to have doubled in most countries,” such as the United Kingdom, Austria,
Italy, Norway, and Prussia. In England, considered the cradle of the
industrial revolution, the number of deaths attributed to cancer went from
2,786 in 1840 (or 177 deaths per million inhabitants) to 21,722 in 1884 (713
deaths per million inhabitants), according to a report published in 1896 in

the British Medical Journal.2* “In the space of forty years, the virulence of
disease thus quadrupled,” Darmon concludes. He also gives the example of
the “little Swedish town of Follingsbro, where cancer deaths have been
documented since the beginning of the 19th century—their number went

from 2.1 to 108 per 100,000 inhabitants.”2> According to the (numerous)
studies published at that time, cancer affected not only the industrialized
countries in Europe, but also those of the New World. “If for the next ten
years the relative death-rates are maintained, we shall find that ten years
from now . . . there will be more deaths in New York State from cancer than



from consumption, smallpox, and typhoid fever combined,” Professor

Roswell Park wrote in the Medical News in 1899.20

It i1s interesting to note that in order to explain this troubling
development, some commentators were already adopting arguments harshly
criticized today by those who would like to deny the environmental origins
of cancer, the prevalence of which has nonetheless increased unabated for a
century. I will come back to this in more detail (see Chapter 10), but for
now let’s turn to Pierre Darmon’s observations about the dramatic upsurge
in malignant tumors at the dawn of the twentieth century: “Many authors
blame longer life expectancies, flaws in old statistics and improvements in
clinical medicine, which allowed an increasing number of cancers to be
highlighted.” This is exactly what would be written a century later at the
hand of preeminent oncologists—such as Professor Maurice Tubiana in
France—who continually minimize the environmental factors in the
etiology of cancers. Granted, it’s easy enough to blame “increased life
expectancy”’—it went from an average of forty-five in 1900 to nearly eighty
in 2007. But as we will see, the only relevant data in measuring the
unstoppable rise of cancers is the increase in prevalence rates among the
general population, especially by age groups—a detail certain leading
experts from the French Academy of Sciences seem to want to ignore.

These pseudo-arguments, as Pierre Darmon points out, “are often lost
behind what a number of scholars consider the carcinogenic factor par

excellence—the progress of civilization.”?” In fact, doctors started to
establish a link between disease and certain professional activities as early
as the mid-sixteenth century. For example, in 1556 the German doctor and
geologist Georg Bauer (also called Georgius Agricola) published De re
metallica, a monumental work in which he describes not only mining and
metallurgic techniques, but also the many tumors and pulmonary ailments

he observed in miners.28

However, we owe the first systematic study on the relationship between
cancer and exposure to pollution or toxic substances to the Italian doctor
Bernardino Ramazzini (1633—1714). In 1700, the University of Padua
professor of medicine, considered the father of occupational medicine,
published De morbis artificum diatriba (Diseases of Workers), a work in
which he presents thirty or so guilds vulnerable to the development of



occupational diseases, notably lung tumors. They included craftsmen
working closely with coal, lead, arsenic, or metals—glassblowers, painters,
goldsmiths, mirror dealers, potters, carpenters, tanners, weavers,
blacksmiths, apothecaries, chemists, starch workers, fullers, bricklayers,
printers, launderers, those exposed to sulfur vapors, and “those who anoint
with mercurial ointment,” as well as those preparing and selling tobacco. In
his seminal work, which would serve as a reference for over two centuries,
Bernardino Ramazzini notes that nuns have a much lower incidence of
uterine cancer than other women of the era, unknowingly emphasizing the
role of certain sexually transmitted viruses in the malignant disease. He
states that, in contrast, single women have breast cancer more often than
married women, an observation that would be confirmed four centuries later
by the discovery of the protective role played by breastfeeding against the
hormone-dependent disease.

Ramazzini was a curious and precise man who, simultaneously playing
the sociologist, journalist, and physician, did not hesitate to visit the factory
floors. He was also a humanist capable of a rare compassion for those he
called “patients of the working class.” In the preface to De morbis artificum
diatriba, he cautions the physician that upon arriving “to attend some
patient of the working class, he ought not to feel his pulse the moment he
enters, as is nearly always done without regard to the circumstances of the
man who lies sick; he should not remain standing while he considers what
he ought to do, as though the fate of a human being were a mere trifle,
rather let him condescend to sit down for a while with the air of a judge, if
not on a gilded chair as one would in a rich man’s house, let him sit, be it on
a three-legged stool or a side-table. He should look cheerful, question the
patient carefully, and find out what the matter is. . . . There are many things
that a doctor, on his first visit to a patient, ought to find out either from the
patient or from those present. For so runs the oracle of our inspired teacher:
‘When you come to a patient’s house, you should ask him what sort of pains
he has, what caused them, how many days he has been ill, whether his
bowels are working and what sort of food he eats.” So says Hippocrates in
his work Affections. 1 may venture to add one more question: What

occupation does he follow?”29



Ramazzini’s originality lies in demonstrating that a number of serious
illnesses are caused by human activity, especially activity linked to
burgeoning industry. Karl Marx recognized the import of the Italian
doctor’s revolutionary work, and cited it in Das Kapital. According to Paul
Blanc, Marx foresaw that “the production of illness could represent a

hidden cost of industrial manufacture.”3Y “Some crippling of body and
mind is inseparable even from division of labor in society as a whole,” the
theoretician of communist thought states in the first volume of The Process
of Production of Capital. “Since, however, manufacture carries this social
separation of branches of labor much further, and also, by its peculiar
division, attacks the individual at the very roots of his life, it is the first to

afford the materials for, and to give a start to, industrial pathology.”31 A
note follows, referencing De morbis artificum diatriba.

The Industrial Revolution: Source of an Epidemic of Unknown
Illnesses

Strangely, as Paul Blanc remarks, the concern with illnesses developed by
laborers working in factories that flourished nearly everywhere in Europe
and America in the nineteenth century was not shared by those considered
“progressives” at the time or, to use a more Anglophone term, “liberals.”
On the contrary, everything indicates that the progressive ideology that
developed alongside the industrial revolution, meant to ultimately bring
about universal well-being, relegated the health or environmental harm of
factory activities to the background. Blanc cites the example of Harriet
Martineau (1802—1876), a British militant feminist and abolitionist,
journalist, and sociologist who, interestingly enough, translated the works
of positivist August Comte. According to Martineau, the regulation of work
safety was superfluous, as she believed it came under the sole responsibility
of manufacturers, in the name of the liberal doctrine of “laissez-faire.”
Often compared to Alexis de Tocqueville for a study she carried out in the
United States, she became famous through her heated exchanges with
Charles Dickens who, in contrast, advocated for state intervention to
strengthen work safety.



The David Copperfield author, a committed writer, inveterate adversary
of poverty and industrial exploitation, maintained close relationships with
physicians, whose observations on the diseases commonly found among
workers of Victorian and industrial England nourished his novels. In an

article published in 2006 in the Journal of Clinical Neuroscience,32 Kerrie
Schoffer, an Australian neurologist, demonstrates how precisely Dickens
described the Parkinsonian syndromes of one of his characters, who were
overcome by uncontrollable limb movements, at a time when “there was no

name for that and no understanding of the biological basis of it.”33

But while the political classes remained generally impermeable to the
health consequences of the industrial revolution, doctors did not stop trying
to decode the new illnesses affecting the working class. They drew their
inspiration from the pioneering work carried out by the English surgeon
Percivall Pott (1714—1788), who in 1775 published a study on a then little-
known disease—scrotal cancer. After examining a number of chimney
sweeps in a London hospital, Pott observed that they frequently developed
tumors of the scrotum, due to the soot deposited in this quite delicate part of
the anatomy. Pott noted that German and Swedish chimney sweeps, who
had the good idea to wear leather trousers, were less affected than their

British colleagues.34 A century later, in 1892, Dr. Henry Butlin caused a
sensation at a conference at the Royal College of Surgeons when he
revealed that “chimney sweep cancer” also affected workers in naval

shipyards who coated the hulls of ships with coal tar.3°

But the long litany of harmful effects of coal by-products was only just
beginning. Soon, various clinical reports and studies would show that
laborers working in charcoal briquette factories (such as in Wales), or in

workshops using creosote=0 to treat wood, were also developing skin
cancer, a disease so rare at the time that it prompted the powerful dockers’
union to request an official investigation. Published in 1912, this “sound
epidemiological investigation,” the first of its kind, confirmed the excess of

melanoma among naval shipyard Workers;37 what’s more, its findings

“matched with an elegant set of animal experiments duplicating the same



cancer link, some of the earliest laboratory work ever done in the field of

chemical carcinogenesis,” to quote Paul Blanc.38

In truth, reading the medical literature from the early twentieth century
is quite chilling. For example, one finds accounts of afflictions among men
and women working in matchmaking factories in Germany, Austria, or the
United States, where the phosphorus industry was flourishing. In 1830, ten
years after the launch of this rather profitable activity, the first medical
reports pointed out the appearance of a disease as terrible as it was new:
osteonecrosis of the jaw, brought on by yellow phosphorus vapors, which
manifests as extremely serious lesions of the mouth’s mucous membrane,
erosion of the mandible bone and the progressive disappearance of teeth. As
Paul Blanc emphasizes, the history of “phosphorus necrosis” perfectly
illustrates the harmful effects of the laissez-faire attitude in the realm of
occupational safety, as it would take until 1913 for yellow phosphorus to be
banned in the production of matches, after which the industry developed
less dangerous alternatives (such as red phosphorus-based solutions).

Driven Crazy by Poison

At the same time, neurological diseases were also receiving a lot of
attention. Within this category—and this is but one case among many—the
history of carbon disulfide is particularly terrifying. Paul Blanc devotes an

entire chapter of his book to it, entitled “Going Crazy at Work,”39 in which
he speaks at length about the cynical and criminal obliviousness
underpinning the industrialization of so-called civilized countries. Used in
chemistry to dissolve a number of organic compounds, carbon disulfide is a
highly toxic solvent that acts as an intermediate for synthesis in the
manufacture of vulcanized rubber products and of medications and
pesticides (in the nineteenth century, it was used to combat grape

phylloxera).40

In 1856, Auguste Delpech, a young Parisian doctor, gave a brief
statement to the Imperial Academy of Medicine (Académie impériale de
médecine), in which he presented a new disease he attributed to work in
rubber factories. In it, he described the case of Victor Delacroix, a twenty-
seven-year-old worker whose symptoms were very similar, he said, to lead



poisoning: headaches, muscle stiffness and weakness, insomnia, memory

problems, mental confusion, and sexual impotence.41 At the same time that
Claude Bernard was preparing his lectures on the effects of toxic and
medicinal substances, Delpech was testing the toxicity of carbon disulfide
on two pigeons that died immediately, and a rabbit, which ended up

paralyzed.42 As Paul Blanc underlines, “Delpech’s studies of carbon
disulfide poisoning, matching narrative descriptions of human illness with
an experimental model of the disease reproduced in the laboratory, fit
particularly well with the scientific concerns and worldview of his medical
contemporaries.”

This is true, but with the exception of a few “luminaries” (like the
American scientists Alice Hamilton and Wilhelm Hueper) it was rare to find
doctors willing to leave the confines of their scientific milieu to appear in
the public arena and denounce the occupational diseases they were
diagnosing in their practices or laboratories. On the contrary, everything
seems to indicate that the horrors observed were generally accepted as
inevitable collateral damage of a necessary process of industrialization—an
opinion shared by the majority of contemporary journals. So, in 1863,
August Delpech published a lengthy article in which he detailed twenty-
four cases of carbon disulfide poisoning among workers who manufactured
inflatable balloons and condoms in a blown rubber factory. The article
revealed that most of them suffered from hysterical fits and periods of
sexual excitation followed by impotence, and that one female worker ended

up killing herself by inhaling the poison’s Vapors.43 The London Times
commented on the impressive work: “It is one of the most dangerous
substances known in chemystry [sic], but unfortunately also one of the most

useful >4

Twenty-five years later, on November 6, 1888, the renowned professor
Jean-Martin Charcot (1825-1893), at one of his equally renowned
“lectures” organized every Tuesday at the La Salpétriére hospital, presented
a patient who was the victim of acute carbon disulfide poisoning to a
learned assembly of physicians in white coats. After working in a rubber
factory for seventeen years, the young man had fallen into a coma after
cleaning the vulcanization tanks. “This poor devil is an exceptional case of



masculine hysteria,” the neurologist summed up, reminding his audience
that hysteria was generally considered a feminine illness. Emphasizing the
role of carbon disulfide in the illness’s etiology, he taciturnly explained
(much like an expert examining an oddity) that, “Hygienists and clinicians
are concerned with these industries because of certain accidents, principally

neurological, to which its workers are subject.”45 The “lecture” would turn
out to be historically significant, since a British medical dictionary in 1940
would qualify neurological problems brought on by carbon disulfide

“gassing” as “Charcot’s carbon disulfide hysteria.”46

But, contrary to what might be believed, the accumulation of medical
data would not bring about the prohibition, or even the regulation, of carbon
disulfide use. In 1902, Dr. Thomas Oliver, a British doctor and one of
Charcot’s disciples, tried to sound the alarm by denouncing the limits of
laissez-faire, which would have it that occupational safety be the exclusive
responsibility of manufacturers. In a very well-researched study, he
describes the phenomenon of addiction that accompanies the hysterical and
sexual problems rubber factory workers were experiencing: “In the morning
they drag themselves to the factory feeling ill and headachy, and, like
people who are accustomed to the intemperate use of alcohol, they only get
relief and recover their nervous equilibrium by renewed inhalation of the

vapors of carbon disulfide.”*’

But this new publication would change nothing for working conditions
in factories where poisons were used. Because in the meantime, their use
had become even more varied with the advent of a new miracle product:
viscose, also called “artificial silk” or “rayon,” which had a bright future in

store.*8 The synthetic fiber was fabricated using cellulose extracted from
tree pulp, thanks to a chemical process in which carbon disulfide was the
major chemical component. “Once again,” Paul Blanc notes, “medical
reports very quickly identified the hazard. The blunted response to these
findings, absent any effective controls for at least several decades,
demonstrates the power that economic-political forces can successfully

exert in retarding public health interventions in the industrial sector.”*?

Brussels, 1936: The Congress on the Causes of Cancer



“It was perhaps the most momentous Cancer Congress ever held,” Isaac

Berenblum (1903-2000), a biochemist and oncologist, would later say.50
“A  veritable Manhattan Project on cancer,” wrote the American
epidemiologist Devra Davis in 2007, in her previously cited book, The

Secret History of the War on Cancer.>! The event was so significant that
the magazine Nature decided to announce it as early as March 1936, six

months before the congress opened in Brussels on September 20.2 On that
day, the two hundred top cancer specialists in the world converged on the
Belgian capital. Coming from North America, South America, Japan, and
all of Europe, often after long weeks of boat travel, the distinguished
specialists exchanged their knowledge on a disease that was growing
incessantly.

“I was stunned to see how much was known about the social and
environmental causes of cancer before World War II, seventy years ago,”
commented Davis, who created the first center for environmentally
specialized cancer research at the University of Pittsburgh. “The three
volumes from this congress included surprisingly comprehensive laboratory
and clinical reports showing that many widely used agents at that time were
known to be cancerous for humans, including ionizing and solar radiation,

arsenic, benzene, asbestos, synthetic dyes and hormones.””3

The conference participants included William Cramer (1878-1945), a
Briton who, after comparing the medical history of identical twins (that is,
from the same ovule and thus sharing strictly identical genetic material),

concluded (already!) that “cancer as a disease is not inherited.”>%
Furthermore, after studying death records in the United Kingdom, the
researcher from the Imperial Cancer Research Fund noted that the incidence
of the disease had risen by 30 percent since the beginning of the century. He
also specified (already!) that he had arrived at this number after deducting
factors of population increase and life expectancy. On those grounds,
considering that the development of tumors was the result of exposure that
occurred twenty years earlier, he recommended limiting carcinogenic agents
in the workplace while increasing experimental research, because, as he
noted (already!), “cancer often develops in both rodents and humans in the
same tissues.”



In Brussels, Angel Honorio Roffo (1882—-1947), an Argentinian, was
also present. He presented photographs of mice that had developed tumors
after regular exposure to X-rays or ultraviolet rays (already!); the risk was
heightened when rodents were exposed simultaneously to hydrocarbons.
James Cook and Ernest Kennaway (1881-1958) were also in attendance:
the two Britons from London’s Royal Cancer Hospital had carried out a
meta-analysis of thirty or so studies showing (already!) that regular
exposure to the hormone estrogen led to mammary cancer in male rodents.

“How did these scientists decide what was a cause of cancer in 1936?”
Devra Davis asks. “They combined autopsies with medical, personal and
workplace histories of people who had come down with cancer. They
reasoned that if they found tar and soot in the lungs of those who had
worked in mining and showed that these same things caused tumors when
placed on the skin or into the lungs of animals, that was sufficient to deem

these gooey residues a cause of cancer that should be controlled.”>>

On paper, all of this seems crystal clear, or as they say, “just plain
common sense.” But in reading these 1936 congress proceedings, a
question logically arises: If all of these researchers already understood that
the main cause of the cancer explosion was exposure to chemical agents
and if, moreover, they already knew how to limit the damage caused by
poisons, why did no one listen to them? The answer is as simple as the
question: If all these researchers’ studies and recommendations were
ignored, it is because starting in the 1930s industry began strategizing how
to control and manipulate research on the toxicity of its products, while
waging a merciless war on all the scientists wishing to maintain their
independence in the name of the defense of public health. The first victim
of this David-and-Goliath battle was Wilhelm Hueper, a renowned
American toxicologist of German descent, considered Bernardino
Ramazzini’s successor, who participated in the Brussels congress a few
months before being fired by his employer, the American chemical
company DuPont de Nemours.

Wilhelm Hueper’s Solitary Battle



Wilhelm Hueper’s story is exemplary, because it captivatingly summarizes
everything | discovered over the course of my lengthy inquiry. Born in
Germany at the end of the nineteenth century, this young man was sent to
the front at Verdun during World War I, where he saw the damage done by
the poison gas invented by his fellow citizen Fritz Haber (see Chapter 2).
From this experience was born an unwavering pacifism, which would
remain with him his whole life. After finishing medical school, he
immigrated to the United States in 1923. He worked at a Chicago medical
school before joining the University of Pennsylvania’s laboratory for cancer
research in Philadelphia, chiefly funded by DuPont, one of the biggest
chemical companies of the time. In 1932, after learning that the Deepwater,
New Jersey, plant was making benzidine and beta-naphtylamine (BNA),
which was used in the production of synthetic dyes, he wrote a very candid
letter to Irénée du Pont (1876—1963), the company’s owner, to inform her of
the bladder cancer risks her workers were facing. His letter was never
answered.

Wilhelm Hueper was quite familiar with the subject of synthetic dyes:
an occupational health specialist, he very closely followed the medical
reports that peppered the development of this booming activity, which was
fortuitously born in a British laboratory. In 1856, William Henry Perkin, a
chemistry student, discovered that he could transform coal tar—a by-
product that had little value at the time and was obtained during the
distillation of charcoal to produce gas for lighting—into a mauve solution
he called “mauveine.” It was the first synthetic dye in history. Young
Perkin’s discovery was monumental: the production of synthetic dyes
would constitute the basis of the development of the organic chemistry
industry, which would revolutionize the manufacture of medications
(aspirin, syphilis treatment), explosives, adhesives and resins, pesticides
and, of course, textiles, thanks to the use of aromatic amines, like benzidine
and BNA. Very quickly, Germany muscled in on the synthetic dye market,
filing hundreds of patents. However, in 1895, the German surgeon Ludwig
Rehn reported that in a Griesheim factory where fuchsine (a magenta dye)
was made, three workers out of forty-five had developed bladder cancer.
Eleven years later, thirty-five of them had. Over the following decade,

dozens of cases were reported all over Germany, and also in Switzerland.>©



In 1921, using a number of clinical reports as evidence, the International
Labor Office published a position paper on aromatic amines, including
benzidine and BNA, recommending that “the most rigorous application of

hygienic precautions should be required.”5 7

Once again, however, these reports did not accomplish much. At the end
of World War I, the United States confiscated the patents held by
vanquished Germany, and distributed them at low prices to American
companies like American Cyanamid, Allied Chemical, Dye Corporation,
and DuPont. The last immediately built its first organic chemical factory in
Deepwater, called ‘“Chambers Works,” where benzidine and BNA
production began in 1919. According to internal documents consulted by
David Michaels, the firm’s doctors detected the first instances of bladder
cancer in 1931, not long before Wilhelm Hueper wrote his letter to Irénee
du Pont. “For the next several years, these physicians documented the
rapidly growing epidemic both at national conferences and in the scientific
literature; at least 83 cases had been recognized by 1936,” writes Michaels

in an article on bladder cancer of occupational 01"igins.58
In fact, a study published in 1936—the same year as the Brussels
congress—by Dr. Edgar Evans, the chief physician at DuPont, is testimony

to the firm’s desire to promote transparency.59 Two years earlier, as a
belated follow-up to Hueper’s letter, DuPont had even asked Hueper to join
the new industrial toxicology laboratory it had created in Wilmington,
North Carolina, precisely to study bladder cancer. The researcher developed
an experimental protocol to test the effects of BNA on dogs. The results
were incontestable: regular exposure to aromatic amines resulted in bladder
tumors, as it did in humans. Deeply troubled by the human implications of
his study, yet convinced of his employer’s good intentions, the toxicologist
requested to visit Chambers Works in order to see how workers’ safety
could be improved.
He detailed what followed in his memaoirs:

The manager and some of his associates brought us first to the building housing this
operation, which was located in a part of a much larger building. It was separated from other
operations in the building by a large sliding-door allowing the ready spread of vapors, fumes
and dust from the betanaphthylamine operation into the adjacent workrooms. Being
impressed during this visit by the surprising cleanliness of the naphthylamine operation,



which at that occasion was not actively working, I dropped back in the procession of
visitors, until I caught up with the foreman at its end. When I told him ‘Your place is
surprisingly clean,” he looked at me and commented, ‘Doctor, you should have seen it last
night; we worked all night to clean it up for you.” The purpose of my visit was thereby
almost completely destroyed. What I had been shown was a well-staged performance. I,
therefore, approached the manager with the request to see the benzidine operation. After
telling him what I had just been told, his initial reluctance to grant my request vanished and
we were led a short distance up the road where the benzidine operation was housed in a
separate small building. With one look at the place, it became immediately obvious how the
workers became exposed. There was the white powdery benzidine on the road, the loading
platform, the window sills, on the floor, etc. This revelation ended the visit. After coming
back to Wilmington, I wrote a brief memorandum to Mr. Irenee Du Pont describing to him

my experience and my disappointment with the attempted deception. There was no answer

but I was never allowed again to visit the two operations.60

For Wilhelm Hueper, it was the beginning of the end. Soon after, he
clashed with the company, which prohibited him from publishing his study
on dogs. He was eventually fired in 1937, after the Brussels congress.
Braving the wrath of DuPont, which threatened him with legal proceedings,

he eventually published his study in a scientific periodical in 193861 and,
four years later, in a book as important as Bernardino Ramazzini’s was in
his time. Entitled Occupational Tumors and Allied Diseases, it focuses on
the important research carried out for more than half a century on the link
between cancer and exposure to chemical products. In his autobiography,
Hueper says that he had first planned on dedicating his work to “the victims
of cancer who made things for better living through chemistry.” It was an
ironic allusion to DuPont’s slogan, launched in 1935: “Better living through

chemistry.”62 Fearing retaliation, he ultimately opted for a less
confrontational dedication: “To the memory of those of our fellow men who
have died from occupational disease contracted while making better things

for an improved living for others.”03
Despite DuPont’s defamation campaign, including accusations of being

“a Nazi, and later a Communist sympathizer,”64 the scientist was recruited
in 1948 by the prestigious National Cancer Institute, where he founded the
first department for environmental cancer research. It was there that he met
Rachel Carson, to whom he would open his archives to support her research
for Silent Spring. As for the chemical company, it would continue to
produce BNA until 1955 and benzidine until 1967, without ever truly



modifying its manufacturing process. In a letter dating from June 1947 and
addressed to Dr. Arthur Mangelsdorff, the medical director at American
Cyanamid, Edgar Evans—the head doctor at Chambers Works and author
of the 1936 study—plainly admitted: “The question of health control of
employees in the manufacture of Beta Naphthylamine is indeed a grave
one. [ ... ] Of the original group, who began the production of this product,

approximately 100% have developed tumors of the bladder.”0>

It is impossible to know today how many victims the bladder cancer
epidemic claimed and continues to claim, due to use of aromatic amines,
including benzidine and BNA of course, as well as ortho-toluidine (o-
toluidine), an antioxidant widely used in the manufacture of rubber
products, such as tires. This was how American health authorities, alerted
by unions in the early 1990s, identified a “cluster”—that is, an abnormal
concentration—of bladder cancer in a Goodyear factory in Buffalo, whose

ortho-toluidine stock came from DuPont.%0 Tt goes without saying that this
American manufacturer is far from an exception. From one product to the
next, but also from one country to the next, the same story keeps repeating
itself, following a pattern whose rules are invariably dictated by industry,
with the tacit complicity of public powers who accept the death toll, acting
only when “the human cost [becomes] so obvious that it [is] no longer

acceptable,”67 to borrow a few words from David Michaels, the U.S.
assistant secretary of labor since 2009.



Industry Lays Down the Law

No tyranny is more cruel than that which is practiced in the shadow of the law and with the
trappings of justice.
—Montesquieu

When Wilhelm Hueper fell into disfavor with DuPont and became a black
sheep of chemical manufacturers, another toxicologist, Robert Kehoe, was

named head of what Devra Davis calls “defensive research,”1 meaning
science designed with the sole purpose of defending those manufacturers’
products. It is fascinating to compare the paths taken by these two major
contemporary figures of occupational medicine who—Ilike the two faces of
Janus—embody two diametrically opposed currents in toxicology: one in
service of public health, the other in service of private interests.

1924: The Groundbreaking Case of Leaded Gas in the United
States

The man who would become chairman of the American College of
Occupational and Environmental Medicine, as well as of the American
Industrial Hygiene Association, owes his illustrious career to a veritable
massacre that took place in 1923 and 1924 in several leaded gasoline
refineries. In 1921, a chemist at General Motors, which was then the leader
in the automobile market, had discovered that tetraethyl lead could be used
as an antiknock agent in fuels. Although alternatives existed, Charles
Kettering, the director of research at General Motors, encouraged the use of



lead because of its low cost. The news set off rapid-fire, hostile reactions
almost everywhere in the world, since, as Gerald Markowitz and David
Rosner write in their book, Deceit and Denial: The Deadly Politics of
Industrial Pollution, “By this time, no one disputed that white lead was a

»2 The two hundred-odd pages that the two American historians

dedicate to the “mother of all industrial poisons”3—which builds up in
living organisms and affects children in particular—clearly illustrate that its
neurotoxic and reprotoxic properties have been known since the Roman
empire.

The rest of the story provides supplemental evidence (if it is even
needed). Despite warnings from the Public Health Service, which worried

poison.

that it was a “serious menace to public health,”4 leaded gasoline was
launched on the market on February 2, 1923. General Motors, Standard Oil
(now Exxon), and DuPont ensured production and collectively created a
joint venture for that purpose, called the Ethyl Corporation. DuPont
conducted its activities at Chambers Works where, as we saw in Chapter 7,
benzidine and betanaphthylamine (BNA) were already being manufactured.
Very quickly, the ill-fated factory—where Wilhelm Hueper would be
declared persona non grata twelve years later—was saddled with the
nickname ‘“the house of butterflies” due to the hallucinations its workers
suffered as they were being poisoned by lead fumes, which came to be

called “loony gas.”5 In a caricature published in the New York Journal on
October 31, 1924, a hospitalized worker portrayed with bulging eyes seems
to be fighting against a cloud of imaginary insects.

Admittedly, the press was particularly unrelenting against leaded
gasoline that week. On October 27, the New York Times revealed that in
only a few months, three hundred Chambers Works employees had been
critically poisoned, ten of them fatally. During that same period, two slaves
to “progress” had died and forty had been hospitalized following an
accident at the General Motors plant in Dayton, Ohio. Similarly macabre
observations were made in the Standard Bayway refinery near New York,

where seven workers died and thirty-three went mad.© Later, it was
revealed that Joseph Leslie, a young worker who made liquid lead in the
factory, had been discretely interned in a psychiatric hospital (where he



would die in 1964), whereas his family was told he was already dead. It was
only in 2005 that the poor man’s descendants discovered the truth, thanks to
an article published by William Kovarik in the International Journal of
Occupational and Environmental Health in which he writes: “The
confusion in the Leslie family’s history reflects a larger picture of
misinformation and deception in the history of environmental and public

health.””

At the time that Leslie disappeared from the land of the living, leaded
gasoline was the subject of an intense debate, and several American cities,
including New York and Philadelphia, decided to prohibit its sale, as

reported the New York Times on October 31, 1924.8 But these bans would
not hold up for long, for leaded gasoline had its best (most poisonous) days

ahead of it.” Incidentally, William Kovarik points out that when Chicago
outlawed leaded gasoline in 1984, the same newspaper (the New York
Times) ran an article emphasizing that this decision was “believed to be the

first in the nation.”!0 This anecdote is more than just a detail; as the
American historian quite rightly concludes, it illustrates the ‘“historical
amnesia that is typical in the field of environment and public health policy.”

Yet this “amnesia” did not spontaneously emerge. It was the result of a
tireless erasure campaign carried out methodically by the industry,
following a script that leaded gasoline producers were the first to write. As
we will soon see, that script was still just a flawed draft, which would
eventually be perfected, namely by tobacco manufacturers. Nonetheless, the
events that played out in October 1924 were crucial: it was the first time
that manufacturers representing three key sectors of the economy—
chemistry, petroleum, and mechanics—united their efforts to carry out a
plan of systematic misinformation meant to “befuddle” politicians, the
press, and consumers, and muzzle independent research. The model they
developed would soon be used by all poison sellers, led by pesticide,
additive, and food packaging manufacturers, all of whom were ultimately
members of the same family.

Leaden Silence in the Name of Science



On October 30, 1924, faced with the turmoil aroused by the poisoned
workers’ ordeal, General Motors organized a press conference. The
journalists got the full show: Thomas Midgely, the firm’s director of
research, displayed a tube containing liquid lead, which he splashed on his
hand; he then inhaled it for a minute. With incredible cynicism, he
explained that if the workers fell ill or died, it was “caused by the

heedlessness of workers in failing to follow instructions.”! ! He added,
“This extremely dilute product has been for more than a year in public use
in over 10,000 filling stations and garages and no ill effects thus far have

been 1rep01rted.”12 Clearly, the demonstration paid off, for just one month
later, the opinion maker that is the New York Times doggedly supported
leaded gasoline, stating that the deaths at the Standard Oil refinery were
“not a sufficient reason for abandoning the use of a substance by means of
which a large economic gain could be effected. . . . As there is no
measurable risk to the public in its proper use as a fuel, the chemists see no
reason why its manufacture should be abandoned. That is the scientific
view of the matter, as opposed to the sentimental, and it seems rather cold-

blooded, but it is entirely reasonable.”13

So there we have it. We can see, written in black and white in an article
published in 1924, the two main arguments that would be hammered in
throughout the twentieth century any time concerns were raised as to the
safety of chemical products contaminating our environment and our food.
In essence, they stated: “Don’t get carried away by emotion, because the
subject 1s very complicated, but rest assured that the scientists, who are
reasonable people, know what they’re doing.” Of course, we would better
be able to “rest assured” if the “scientists” were independent people whose
sole objective was searching for the truth in order to better protect us. But
unfortunately this is rarely the case, as demonstrated by Robert Kehoe, who
1S a veritable model for the infamous “defensive research,” to use Devra
Davis’s terms.

In 1925, the toxicologist was recruited by General Motors and DuPont
to head the medical department of the Ethyl Corporation and to direct the
Charles Kettering industrial toxicology laboratory (named for the General
Motors research director), which the manufacturers had just opened at the
University of Cincinnati, where Kehoe was already a professor of



physiology. The job was clearly important: his annual salary was fixed at
$100,000, a colossal amount for the time, and largely sufficient to stifle any
independent leanings. As proven by the laboratory archives Devra Davis
was able to consult, his mission was to conduct experimental studies on
animals on behalf of large companies such as DuPont, General Motors, U.S.
Steel, Mobil Oil, Ethyl Corporation, and . . . Monsanto.

From then on, Robert Kehoe was careful not to transmit the real results
of his studies. And for good reason: as Devra Davis revealed, the contracts
between the laboratory and its sponsors stipulated that “the investigative
work shall be planned and carried out by the University, and the University
shall have the right to disseminate for the public good, any information
obtained. However, before issuance of public reports or scientific
publications, the manuscripts thereof will be submitted to the Donor for

criticism and suggestion.”14 Note the word “donor”: donor of what? Of
orders or of money? Or perhaps both? In any case, everything seems to
indicate that Kehoe respected to the letter the rules set out in the late 1920s,
because when he retired in 1965, he issued a very meaningful
memorandum, meant for his collaborators: “It is undesirable, as a rule, to
refer to reports of the Laboratory made to Sponsors in papers prepared for
publication, since such references bring requests for these reports. As these
reports often contain confidential information, they cannot be supplied,
except confidentially, to other interested persons, and unless one knows that
they are suitable for issuance to others . . . they should not be mentioned in
public.” The memo is somewhat convoluted, but in terms of content, the
message is quite clear. As Davis sums up, “The same businesses that
produced the materials Kettering tested also decided what findings could

and could not be made public.”15

In the meantime, Kehoe, a zealous “scientist,” was meticulously
carrying out his own mission. Starting in 1926, he performed “dozens of
autopsies” on babies who had died from lead poisoning. The medical
reports seen by Davis are chilling. They are “the work of a very meticulous
man, showing precise amounts of lead measured in the brains, livers, hearts
and kidneys of poor black and white infants,” writes the American

epidemiologist.16 The reports also reveal that a twenty-four-year-old
mother in Waynesboro, Mississippi, lost her three children, and that the



autopsy of the youngest showed a very high concentration of lead in its
blood, liver, and bones. Nothing further is known, since the reports do not
indicate the mother or father’s occupation, or the family’s living conditions.
Kehoe satisfied himself with collecting the macabre data to then—adding
insult to injury—publish expert articles in which he proffers his theory that
lead is a “natural contaminant” and fundamentally harmless because,
according to Paracelsus’s age-old hypothesis, “the dose makes the poison”
(sola dosis facit venenum).

The Perverse Use of Paracelsus’s Principle: “The Dose Makes the
Poison”

Born Philippus Theophrastus Aureolus Bombastus von Hohenheim (1493—
1541), the man known in history books as Paracelsus was a Swiss
alchemist, astrologer, and doctor who was as rebellious as he was mystical.
But today, he must be spinning in his grave after seeing how the
toxicologists of the twentieth century abused his name to justify the mass

marketing of poisons. Out of all of the “cursed doctor’s”1” rants, one merits
contemplation by all those charged with the protection of our health: “Who
then is unaware that most of the doctors of our times have failed in their
mission in the most shameful manner, by making their patients run the

biggest risks?”18 he raged in 1527. The professor of medicine had just
burned the classic manuals of his discipline in front of the University of
Basel, which, we can imagine, had to have earned him several robust
enmities.

“Allergic to all arguments of authority”lg—a characteristic largely
forgotten by those who blindly apply the principle bearing his name—
Paracelsus is considered to be the father of both homeopathy and
toxicology, two disciplines which don’t love each other so much. The first
relies on one of his most famous maxims, which also inspired Louis Pasteur
when he invented the first vaccine: “That which cures man can also harm
him, and that which has harmed him can also cure him.” The latter
discipline prefers another, which is all in all quite complementary: “Nothing

is poison, everything is poison: only the dose makes the poison.”20



The idea that “the dose makes the poison™ dates, in fact, to Antiquity. In
their book Environnement et santé publique (Environment and Public
Health), Michel Gérin and his co-authors point out that “King Mithridate
regularly consumed brews containing several dozen poisons in order to
protect himself from enemy assassination attempts. He succeeded so well
that, when he was taken prisoner, he failed in his attempt to commit suicide

by poison.”21 It is to this Greek king that we owe the word “mithridatism,”
or the practice of becoming accustomed to, or acquiring immunity to,
poisons by exposure to increasing doses. Relying on his own observations,
Paracelsus believed that toxic substances could be beneficial in small doses
and that, inversely, a theoretically harmless substance such as water could
turn out to be fatal if it was ingested in too large a quantity. We will see
later that the principle “the dose makes the poison”—an abstract dogma
used during toxicological evaluation of modern-day poisons—is not
applicable to a number of substances. However, we are not quite there yet.
In any case, everything would seem to indicate that Robert Kehoe read
Paracelsus, because if he made such a concerted effort to dissect the bodies
of newborns, it was because he was attempting to determine a lead exposure
level that appeared safe to him, in order to counter attacks from those
demanding the prohibition of leaded gasoline. In brief, the findings from
autopsies performed on the small cadavers would not be used to take
measures to stop contamination but, on the contrary, to justify its
continuation thanks to pseudo-scientific arguments—in other words, with
reports, figures, and charts, all those things risk managers love. The
reassuring “turnkey” theory that Kehoe thus delivered to these managers
rested on four hypotheses that allowed poisoned gasoline to be sold for
more than fifty years: “1) that lead absorption is natural; 2) that the body
has mechanisms to cope with lead; 3) that below a certain threshold, lead
was harmless; and 4) that the public’s exposure was far below the threshold

and was of little concern.”?2 We will soon see (in Chapter 10) that this
reasoning would serve as the basis for the establishment of what
toxicologists call the “acceptable daily intake” of a poison—a pesticide,
food additive, etc.—or, in other words, the amount a human being can
supposedly ingest daily without becoming ill. The “ADI,” as it is called in



the jargon, is even used as the absolute reference value by experts tasked
with regulating chemical products contaminating our food chain.

In 1966, at his Senate hearing during an investigation into air pollution,
Robert Kehoe obstinately defended his theoretical notion: “During the
entire history of man on this earth he has had lead in his drinking water. . . .
The question is not whether lead per se is dangerous, but whether a certain

concentration of lead in his body is dangerous.”23 And, to determine the
concentration that could be considered “harmless,” the toxicologist took
drastic steps: he had no reservations about confining “volunteers” in a room
and having them breathe in lead vapors for a period of three to twenty-four
hours. This was an experiment he tirelessly repeated for three decades, with
the support of Ethyl Corporation, DuPont, and even the U.S. Health
Department.

“While human experimentation has a long and inglorious history in
America and other nations,” historians Gerald Markowitz and David Rosner
write, “these studies were particularly pernicious because their objective
was not the discovery of a therapy for those with lead poisoning but was to
gather evidence that could be used by industry to prove that lead in the

blood was normal and not indicative of poisoning by industry.”24 It was
thus that, until the early 1980s, the standard for lead exposure in foundries
was 200 milligrams per meter cubed of air, while the supposedly “safe”
level of lead in the blood was 80 micrograms per deciliter for adults and 60
micrograms for children. These completely arbitrary figures, produced by
Kehoe in the greatest secrecy, would turn out to be wrong, but were taken at
face value by every regulatory agency in the world. “From the 1920s to the
1960s, Kehoe helped the lead industries use their economic power to define
the scientific basis of lead poisoning,” the historian William Kovarik writes.
He cites his colleague William Graber: “So complete was the industry
domination of research into and knowledge of the hazards of lead that the
central paradigm for understanding lead and its effects remained that

pioneered by Kehoe and his associates.”2>

But history has its ironies. Luck would have it that the two major
American adversaries working in occupational health would eventually
meet. In the 1960s, three workers who had developed skin cancer sued their
employer, which manufactured hydrocarbon-based paraffin wax. Wilhelm



Hueper was cited as an expert for the plaintiffs, while Robert Kehoe was
used to support the defense. On this occasion, Hueper discovered that
Kehoe had secretly continued his work on aromatic amines, which had
gotten him fired from DuPont. In fact, the Kettering Laboratory archives
revealed a number of reports, never published, showing that animals
exposed to benzidine, BNA, paraffin oils, or hydrocarbons developed
cancer.

In his memoirs, Wilhelm Hueper reports the confrontation with the
industrial toxicologist, who denied the carcinogenic effects of hydrocarbons
during the proceedings: “The Director of this organization in Cincinnati
[Kehoe], testifying as a consultant of the oil company, had to confess that
none of the results of his institute’s studies with these oils had been
published or had been made available to the medical profession in general
or to labor organizations, because the data were considered by the oil
company as ‘privileged’ information, 1.e., the property of the oil company.
When after more than a year’s time, the final information became available
to the court and the plaintiff, there was no longer any doubt that even in the
hands of the members of the Kettering Laboratory the incriminated oils had
carcinogenic properties, although its director had found it proper at the first

hearing to make some snide remarks about my scientific reliability.”26

Tobacco and Lung Cancer: The Smokescreen

“The history of tobacco is not just the history of cigarettes,” Devra Davis
stated at a conference at the Carnegie Museum of Natural History in
Pittsburgh, on October 15, 2009. “It is also that of a model of deception that

benefits all chemical manufacturers.”2/ It was not easy to meet up with the
American epidemiologist, who once headed the first experimental cancer
research center in Pittsburgh and now lives in Washington, DC. When I
contacted her in the fall of 2009, she was traveling throughout the United
States, appearing at lecture halls and public talks, to present her book, 7The
Secret History of the War on Cancer, all while working on a new text on the

dangers of cell phones.28
The sixty-four-year-old researcher, a naturally gifted public speaker
who seamlessly melds personal anecdotes and scientific information, knows



how to win over her audience. At the Pittsburgh conference, she described,
with the help of slides, her childhood in Denora, Pennsylvania, a steel
industry capital, where “people came to live because there was smoke, and
smoke meant that there was work. The city was covered in soot, because the

blast furnaces were fueled by coal.”2? She also said that in 1986, when she
was working at the National Academy of Sciences, she informed her boss,
Frank Press, that she was intending to write a book on the environmental
causes of cancer, and that he strongly urged her not to because “it would
ruin her career.” “Still,” she continued, “since President Nixon declared war
on cancer in 1971, the disease has kept evolving. Why? Because, since the
beginning, we have been fighting with the wrong weapons, privileging
research on treatments instead of prevention. I’'m not saying that treatments
are not important, and I’m in a position to know, since my father died of
multiple myeloma and my mother from stomach cancer. But I am saying
that as long as we are not attacking chemical pollutants, synthetic
hormones, pesticides, or waves, we won’t be able to win the war on cancer.
To be able to do so, we need the courage to confront powerful interests and
manufacturers’ lies that hide the dangerous nature of their products, just as
tobacco manufacturers did for so very long.”

“Why do you say that the history of tobacco is more than just the
history of cigarettes?” I asked Ms. Davis after the conference.

“Because it was the tobacco manufacturers who wrote the script used by
the entire chemical industry to deny the toxicity of its products. They
perfected the system established by lead manufacturers to permanently
foster doubts about the dangers of tobacco by relying on scientists who
were handsomely paid to publish falsified studies. It was an incredible
manipulation tool which ultimately delayed preventative measures for more

than fifty years!”3 0
It 1s impossible to reproduce here all of the elements of this vast subject,

which has already been the subject of several books.3 1 Instead, I will
outline the major threads and focus on the “script” mentioned by Davis,
since it sheds light on the methods used by the chemical industry to
manipulate regulatory agencies and public opinion. If I have learned one
thing over the course of my lengthy investigation, it is that only a well-



developed and recurring system can explain the chemical frenzy in which
humanity has been submerged for half a century.

As an early victim of tobacco use, like many teenagers of my
generation, | should admit that the history of tobacco is particularly
edifying in this respect. Its link to respiratory tract cancers was identified as

early as 1761 by the British doctor John Hill32 A century later, Etienne
Frédéric Bouisson, a Frenchman, observed that out of sixty-eight patients

suffering from mouth cancer, sixty-three were pipe smokers.33 But it was
really in the 1930s that studies began to show that tobacco was a powerful
carcinogen. One such study was carried out by the Argentinian Honorio
Roffo, whom I already mentioned in relation to the Brussels congress of
1936; it showed the carcinogenic effects of solar rays, but also of

hydrocarbons, which include cigarette tar.3%35 The German epidemiologist
Franz Hermann Miiller explained this in Brussels, as he was working on the
first case-control study on the effects of tobacco use. Published in 1939, it
showed that “very heavy smokers” had sixteen times the “chance” of dying

from lung cancer than nonsmokers.3© It also revealed that out of the eighty-
six victims whose histories had been reconstructed, one out of three had
never smoked but had been exposed to toxic substances, such as lead dust
(seventeen cases), chromium, mercury, or aromatic amines.

When Miiller published his study, Nazi Germany was in the midst of
launching the biggest anti-tobacco campaign of all time. As Robert Proctor,
an American professor of the history of science, recounts in his compelling
book, The Nazi War on Cancer, the campaign figured in Hitler’s ideology
of Aryan “racial hygiene and bodily purity,” for which tobacco was “a
genetic poison, a cause of infertility, cancer, and heart attacks; a drain on

national resources and a threat to public health.”37 To the great displeasure
of Joseph Goebbels, the minister of propaganda and a huge cigar
aficionado, draconian measures were taken with the notorious efficiency of
the National-Socialist machine, such as the prohibition of smoking in trains
and public places and the sale of cigarettes to pregnant women. In April of
1941, the first institute for research on the dangers of tobacco
(Wissenschaftliches Institut zur Erforschung der Tabakgefahren) was
ceremoniously opened in Jena, Germany, which during its short existence



(it was closed at the end of the war) produced seven studies on the
consequences of nicotine addiction. The most important of these studies
was published in 1943 by Eberhard Schairer and Erich Schoniger, who were
inspired by Franz-Miiller’s case-control study to compare the lifestyle
habits of 195 lung cancer victims to those of 700 men in good health. This
study produced undeniable results: out of 109 lung cancer victims for whom
family members supplied sufficient information, only three were
nonsmokers (some of the smokers had also been exposed to asbestos or

toxic industrial agents).38

But, for reasons most likely related to the Third Reich’s criminal past,
the German studies have not remained in the annals of the fight against
tobacco. This honor falls upon the British epidemiologist Richard Doll
(1912-2005), even though he was reportedly greatly inspired by the
pioneering work of his German predecessors. Robert Proctor writes that the
young medical student, at that time a committed socialist, had attended a
1936 conference in Frankfurt on radiotherapy where the radiologist SS
Hans Holfelder had given a presentation using slides that showed how X-
rays, depicted as “Nazi storm troopers,” destroyed “cancer cells,” depicted

as Jews.3? In 1950, Richard Doll published a study in which he showed that
“the risk of developing [lung cancer] increases in proportion to the amount
smoked. It may be 50 times as great among those who smoke 25 or more

cigarettes a day as among non-smokers.”*0 Carried out in 20 London
hospitals with 649 men and 60 women suffering from lung cancer, the case-
control investigation made Doll “one of the preeminent public health

authorities of the day,”41 and earned him a knighthood in 1971—we will
see later that he did not hesitate to put his notoriety at the disposal of the
chemical industry, to whom he would render valuable services in exchange
for cold, hard cash (see Chapter 11).

In the meantime, everything was falling apart for cigarette
manufacturers: between 1950 and 1953, six studies (including Doll’s) made
headlines in American and European newspapers. And then, in 1954, came
the final blow: Cuyler Hammond and Daniel Horn, two epidemiologists
from the American Cancer Society (ACS), published the first prospective
study, based on an unprecedented cohort of 187,776 white males between



the ages of 50 and 69: 22,000 ACS volunteers—mainly women trained in
interviewing techniques—were sent all over the country to question each
participant at least twice, with a five-year interval between meetings. At the

end of the period studied, smokers showed an abnormally high death rate of

52 percent.42

“Doubt Is Our Product”

Once they saw their sales start to lag, tobacco manufacturers got organized.
In 1953, they created the Tobacco Industry Research Committee (TIRC),
naming as its leader Clarence Cook Little, former director of the ACS, who
appeared on the cover of 7ime magazine in 1937 with a wide smile and a

pipe in his mouth.#3 He quickly set out to minimize the results of his ACS
colleagues’ study, wielding the argument that, from then on, would be the
TIRC’s leitmotiv: “The origin, nature, and development of cancer and of
cardiovascular disease are complex problems,” he stated in an interview
with US News and World Report, “offering the greatest existing challenge
to creative scientific thought and to further experimentation wisely
conceived, patiently executed, and fearlessly and impartially interpreted in

our search for the truth.”** “The TIRC’s strategy was to create doubt,”
Devra Davis explained. “From then on, as soon as a study confirmed the
dangers of tobacco, the institute would offer millions of dollars to
universities to conduct a new study, ostensibly under its control. The influx
of money would artificially maintain the illusion of scientific debate,
allowing industry to say that the question of the danger of tobacco was still
not answered, though it had been for a long time!”

The American epidemiologist’s statement was confirmed by a secret
document included in an anonymous package received by Stanton Glantz, a
researcher at the University of California, in 1994. The astonishing parcel
contained thousands of pages from the Brown & Williamson Tobacco
Corporation. Nicknamed the “Cigarette Papers,” they would serve as
incriminating evidence in the big American lawsuits against tobacco
manufacturers. Amidst this mine of information was a gem written by one
of the company’s directors: “Doubt is our product since it is the best means
of competing with the ‘body of fact’ that exists in the mind of the general



public. It is also the means of establishing a controversy. [ . . . ] If in our
pro-cigarette efforts we stick to well documented fact, we can dominate a

controversy and operate with the confidence of justifiable self-interest.” >

Everything is laid out in black and white and, in reality, the industry did
finance a number of rigged studies on active tobacco use and secondhand
smoke, all the while using considerable resources to propagate doubt among
consumers. To do this, it relied on newspapers, which relayed its messages
in the form of very expensive ad inserts. The first wide-ranging initiative
dates from January 4, 1954, when 448 press outlets, including the New York
Times, published a pamphlet entitled “A Frank Statement to Cigarette
Smokers.” It included the following declaration:

Distinguished authorities point out:

1. That medical research of recent years indicates many possible causes
of lung cancer.

2. That there is no agreement among the authorities regarding what the

cause is.

. That there 1s no proof that cigarette smoking is one of the causes.

4. That statistics purporting to link cigarette smoking with the disease
could apply with equal force to any one of many other aspects of
modern life. Indeed the wvalidity of the statistics themselves is
questioned by numerous scientists.

We accept an interest in people’s health as a basic responsibility,
paramount to every other consideration in our business.
We believe the products we make are not injurious to health.

We always have and always will cooperate closely with those
.46

(8]

whose task it is to safeguard the public healt

In the file he compiled for one of the lawsuits against the Philip Morris
company, in which he was cited as an expert, Robert Proctor (author of The
Nazi War on Cancer) explains why the “Frank Statement” was a pioneering
text: “From a historian’s point of view, the ‘Frank Statement’ represents the
beginning of one of the largest campaigns of deliberate distortion,
distraction, and deception the world has ever known. The tobacco industry
in effect becomes two industries: a manufacturer and seller of tobacco



products, and a manufacturer and distributor of doubt about tobacco’s

hazards.”*’ For several decades, cigarette companies would indeed repeat
over and over again that tobacco’s carcinogenic effects were “not a
statement of fact but merely an hypothesis,” according to a Brown &

Williamson representative in 1971,48 or that “the link between tobacco
abuse and a certain number of cardiovascular diseases or cancer has never
been scientifically established,” to borrow the words of Pierre Millet, head
of the French company Seita (the National Society for Industrial

Development of Cigarettes and Matches), in 1975.49 Because, while Seita
was of course dependent on the state, it actively participated in what some

have called a “conspiracy”50 by constantly demanding more “evidence,”
although no one ever knew what “evidence” would suffice to finally close
the case.

Exasperated by the tobacco manufacturers’ repeated denials and
hypocrisy, Evarts Graham, the author of one of the aforementioned six
studies published between 1950 and 1953, interpreted their demands quite
literally. In 1954, in The Lancet, he suggested conducting experiments on
human guinea pigs: “(1) Secure some human volunteers willing to have a
bronchus painted with cigarette tar, perhaps through a bronchial fistula. (2)
The experiment must be carried on for at least twenty or twenty-five years.
(3) The subjects must spend the whole period in air-conditioned quarters,
never leaving them even for an hour or so, in order that there may be no
contamination by a polluted atmosphere. (4) At the end of the twenty-five
years they must submit to an operation or an autopsy to determine the result

of the e:xperiment.”s1 The American surgeon’s provocative proposal can be
credited for highlighting a difficulty that I have already addressed in regards
to pesticides: in the field of environmental health, it is impossible to obtain
absolute proof that a chemical product is the only cause of a given illness.
Nevertheless, as Christie Todd Whitman, the former administrator of the
Environmental Protection Agency (EPA), so rightly said, “the absence of

certainty is not a reason to do nothing.”52 This is what is called the
“precautionary principle,” which was established at a UN conference in Rio
de Janeiro in 1992—at the precise moment when the noose was tightening



around tobacco manufacturers, who decided to call on the chemical industry
for help.

Junk Science, or the Sacred Alliance Between Poisoners

It all started with an intolerable “threat” to Philip Morris and its associates
that, for once, came from the EPA, which issued a report in 1992 proposing
the classification of secondhand smoke as “carcinogenic for humans.” For
“Big Tobacco,” the situation was serious, as Ellen Merlo, the vice president
of Philip Morris, stressed in a memo to William Campbell, the president, on
January 1, 1993. She proposed the following battle plan: “Our overriding
objective is to discredit the EPA report and to get the EPA to adopt a
standard for risk assessment for all products. Concurrently, it is our
objective to prevent states and cities, as well as businesses from passing

smoking bans.””3 To achieve these ends, Campbell suggests forming “local
coalitions to help us educate the local media, legislators and the public at
large about the dangers of ‘junk science’ and to caution them from taking
regulatory steps before fully understanding the costs in both economic and
human terms.”

No sooner said than done! On May 20, the leading tobacco company
and its public relations firm, APCO Associates, launched an organization
called The Advancement for Sound Science Coalition (TASSC), in
opposition to what it called “junk science.” Unbelievably, in its mission
statement, the TASSC, which proved to be truly unafraid of ridicule,
presented itself as “a not-for-profit coalition advocating the use of sound
science in public policy decision making.” In order to publicize the
coalition, $320,000 was immediately applied toward sending twenty
thousand letters to influential politicians, journalists, and scientists.
Officially headed by Garrey Carruthers, the Republican governor of New
Mexico, the TASSC was careful to hide Philip Morris’s involvement, which
led to some absurd situations: when Gary Huber, a professor of medicine at
the University of Texas who was also a consultant for the cigarette
company, received the “letter,” he rushed to inform his former employer,
believing it might be helpful.



Also omitted from this introductory letter was the fact that, for the
purposes of this new brainwashing operation, Philip Morris had allied itself
with the Chemical Manufacturers Association, the American association
that had already been working for two years on a project to promote “good
epidemiological practice” (in the jargon, “GEP”). Quite an unbelievable
detail when we know the kind of manipulation the poison manufacturers
were capable of! But the matter was even more serious than it appeared,
because it would have significant repercussions on scientific practices and
reinforce the legendary feebleness of regulatory agencies, which were quite
literally harassed by TASSC’s representatives. A 1994 letter sent to Philip
Morris by attorney Charles Lister (from the firm Covington & Burling,
which defended the cigarette companies during the big trials), reveals that
“GEP [was] being pushed in Europe by a number of companies, including

particularly Monsanto and 1CcL.">4

In a very well-researched article devoted to this unbelievable
maneuvering, Stanton Glantz (the lucky recipient of the anonymous
package from Brown & Williamson) warns “public health professionals™:
“The ‘sound science’ movement is not an indigenous effort from within the
profession to improve the quality of scientific discourse, but reflects
sophisticated public relations campaigns controlled by industry executives
and lawyers whose aim is to manipulate the standards of scientific proof to

serve the corporate interests of their clients.”>?

Relying on a “so-called scientific orthodoxy”—to use the words of
French toxicologist André Cicolella, now the spokesperson for the
Environment Health Network (Réseau Environnement Santé, RES) and
scientific journalist Dorothée Benoit Browaeys—the TASSC members tried
to have any bothersome study eliminated by imposing new toxicological

evaluation criteria for chemical plroducts.56 Among the “fifteen points”
meant to illustrate “good epidemiological practice,” there is one of which
they were particularly fond: they wanted any study that presented results
with an odds ratio (OR) below 2 to be discounted as not “statistically
significant.” As we have seen, this would mean effectively discounting
most of the case-control studies carried out on pesticides, but also those on
secondhand smoke (where the OR was 1.2 for lung cancer and 1.3 for
cardiovascular diseases). Additionally, in an internal document, the TASSC



cited the studies on secondhand smoke as an example of “unsound,
incomplete or unsubstantiated science.”

What’s more, industrial lobbyists requested that no restrictive measure
targeting a product, that is, its withdrawal from the market, be taken if the
results of animal experiments did not fulfill a condition they viewed as
essential: the offending substance’s mechanism of action must be “clearly
identified and understood, and the extrapolation from animals to humans

verified.”>’ To fully understand the serious consequences that the
implementation of such a demand would generate, let us imagine that a
study shows that product X causes liver cancer in rats. Before deciding to
take action, scientists would be required to describe in precise detail the
biological mechanism that leads to this process of cancer formation, then
demonstrate that said mechanism would function the same way in humans.
In other words, the product would have a few good years ahead of it . . .

But that was not all! While its representatives were fighting to lay down
their laws at regulatory agencies, the TASSC was organizing slander
campaigns against all the scientists who, despite the pressure, continued to
carry out their work. Their names were mercilessly broadcast on the
website  www.junkscience.com, managed by Steven Milloy, a (very
controversial) Fox News personality, who is one of the leading climate
change skeptics today. As early as 1997, the list of so-called junk scientists
contained more than 250 names, including many of the scientists I met
during my investigation, like Devra Davis.

The movement against so-called junk science has, of course, European
branches, like the European Science and Environmental Movement based in
London, or the “imposters” blog (http://imposteurs.overblog.com) in
France, which, since 2007, has claimed to act “in defense of science and
scientific materialism against all intellectual charlatanisms and imposters.”
Led by someone calling himself “Anton Suwalki,” the site seems rather
aimed at “denigrating scientists and studies whose findings do not serve the

corporate cause,” to cite David Michaels. 58 The new head of the U.S.
Occupational Safety and Health Administration adds: “Big Tobacco showed
the way, and today the manufacture of uncertainty is practiced by entire
sectors of industry, because industry understood that the public is in no
position to distinguish good science from bad. Creating doubt, uncertainty,


http://www.junkscience.com/
http://imposteurs.overblog.com/

and confusion is good for business, because it lets you buy time—Ilots and
lots of time.”



Mercenaries of Science

Science without conscience is the soul’s perdition.
—Rabelais

“Honestly, after a career of more than forty years, I can tell you that there
are well-done studies and very poorly done studies . . . Generally, studies
sponsored by industry have been designed in such a way that it is nearly
impossible to find harmful effects. The consequence is that the scientific
literature 1s regularly polluted by worthless studies. It’s pathetic.” Peter
Infante, the former U.S. Occupational Safety and Health Administration
(OSHA) epidemiologist, was obviously resentful at our meeting in
Washington, DC, in October 2009. He has a lot to say when it comes to
listing all the schemes involving scientific ethics that he observed among
colleagues working for industry. In transcribing his remarks, which would
be confirmed by other experts interviewed, as we will see, I told myself that
junk science does indeed exist, but it is promoted and practiced by the very
people who invented the less-than-brilliant term.

“Prostituted Science”

“How can studies be designed to avoid inconvenient results?” I asked Peter
Infante.

“Unfortunately, there are a number of ways. For example: you want to
examine the potential carcinogenic effect of a chemical product to which
workers are exposed. In this kind of study, it is very important to choose a



good experimental group, or the group of exposed workers, and the control
group, or the group of people who haven’t been exposed, which will serve
as a comparison and so as to measure the potential effect. If you include in
the experimental group workers who have not been exposed or, inversely, if
you put in the control group people who have been exposed to the
substance, you are distorting the result, because in both cases, you will find
that there are no or very few differences and conclude that the product does
not cause a higher risk of cancer. This is what’s called the ‘dilution effect,” a
well-known bias amongst epidemiologists. Another method 1is to
underestimate the level of exposure to the substance or to mix workers who
have different exposure levels. If you mix workers who were highly
exposed and are therefore more likely to develop cancer, with workers who
were less exposed, once again you are diluting the effect, if not actually
making it disappear. This technique is often used to conclude that there is
no dose-response relationship and thus that if there is an excess of cancer in

a factory it must be due to something other than the suspected product.”1
Listening to Peter Infante, I remembered my investigation into
Monsanto. In that book, I wrote about how Dr. Raymond Suskind—who
worked in the Kettering Laboratory, founded by Robert Kehoe (see Chapter
8)—had published three studies in the early 1980s that were rigged in order
to refute the carcinogenic effects of the dioxin contained in the herbicide

2,4,5-T (one of the components of Agent Omnge).2 His “trick” was in
mixing exposed and unexposed workers in both the experimental and
control groups. He concluded that there was the same amount of cancer in
both groups, so dioxin could therefore be exonerated. What followed was
much bleaker: for ten years, regulatory agencies in America and Europe
would use the rigged studies as the basis to conclude that dioxin was not
carcinogenic. And the Vietnam veterans who had been exposed to the
poison would have to wait many long years before obtaining damages and
appropriate care.

Everything would seem to indicate that the “dilution effect” is a very
common “trick of the trade,” as David Michaels established in his book

Doubt Is Their Product.3 In President Bill Clinton’s administration, he
served as the assistant secretary for environment, safety and health in the
Department of Energy. There, he worked on cases from nuclear arms



factories, where a number of workers were suffering from an often fatal
pulmonary disease caused by beryllium exposure (berylliosis). To obtain
damages for the victims, he had to fight against the industry, which
produced skewed studies in which the workers’ exposure levels were poorly
estimated. In a chapter entitled “Tricks of the Trade: How Mercenary
Scientists Mislead You,” Michaels explains that one of the recurring
“tricks” used to refute a toxin’s hazards consists in choosing a restricted
cohort of exposed subjects and to study them over a short period. The
American epidemiologist gives an enlightening illustration: “For example,
if we know that exposure to a given chemical triples the risk of leukemia,
three leukemia cases in a cohort of 100 workers in which only one case
would be expected would not likely be statistically significant. We could
not rule out chance distribution as the cause of the two excess cases. On the
other hand, if the population is 1,000 workers, not 100, and we find thirty
cases instead of the expected ten, it is very unlikely that the excess would
be attributable to chance. In this case, we would say that the difference
between the observed and the expected was ‘statistically significant,” and
we would consider an alternative hypothesis: The chemical under study is

the cause of the leukemia.”* Michaels concludes: “The devil here is
definitely in the details. [ . . . ] It is easy to see how mercenary risk
assessments can be concocted. Change a few parameters that are buried
deep in a mathematical model, and a hazardous chemical can be
miraculously transformed into one that is not very dangerous at all. [ . . . ]
Scientific research that industry conducts or funds is manipulated to mask
rather than find exposure-disease relationships—that 1s, to protect

corporations, not their workers.”>

“How does industry find scientists willing to carry out biased studies?” I
had already asked Devra Davis this question—which kept nagging me
throughout my investigation—the day before meeting Peter Infante. She
answered with a wide smile: “Imagine you’re the director of a laboratory,
and they come and offer you several millions of dollars to conduct a study.
On top of that, they tell you you’re the best and the most handsome! What
do you do? Many are flattered and all too happy to cash in that sort of

jackpot in such hard times for research. After that, it’s like dominoes.”®



Peter Infante’s answer was even more direct: “How does industry find
scientists to do this kind of task? It buys them, that’s all! Let’s be clear—it’s
what I call ‘prostituted science’ . . . The problem is that biased studies are
then sent to regulatory agencies, who take them at face value. That’s how
highly toxic substances have been contaminating our environment, our
food, our fields or our factories, for decades. That’s what happened with
benzene, a case I personally monitored at OSHA. And at the end of the day,
it caused a lot of deaths and victims that could have been avoided.”

Dow Chemical Hides Its Data on Benzene

“Risk assessment data can be like a captured spy: if you torture it long

enough, it will tell you anything you want to know.”” As brutal as he may
sound, William Ruckelshaus, who was the first Environmental Protection
Agency (EPA) director, rather effectively sums up the history of benzene
regulation, a subject with which Peter Infante is quite familiar. I previously
mentioned this omnipresent molecule—which is used as a solvent in the
chemical synthesis of plastics, rubbers, paints, and pesticides, or as an
additive in gasoline—when detailing the case of Dominique Marchal, the
farmer stricken with a myeloproliferative disorder who eventually obtained
occupational illness recognition (see Chapter 4). I explained that the links
between this “new domestic poison”™—to use The Lancet’s terminology
from 1862—and leukemia had already been the subject of fifty-four
scientific studies by 1939, which were inventoried in an article in the

Journal of Industrial Hygiene and Toxicology.8 As Paul Blanc explains in
How Everyday Products Make People Sick, “After this publication, one
would have difficulty arguing that the failure to control benzene might be

attributable to a lack of sufficient hard scientific data.”® And yet, it changed
nothing! Benzene continued to be used extensively in American and
European factories with a few recommendations—at most—that shifted the
responsibility of protection onto the workers themselves. Blanc states in his
book that in 1941, the U.S. Public Health Service distributed a prevention
pamphlet for laborers and artisans working in contact with benzene. It tells
the story of “Clara,” a young woman working in a shoe factory, where she



attaches soles with a benzol-based adhesive.!0 “A little care will keep
benzol in its place—and you on the job,” the authors write, not saying a
single word about the risks benzene exposure presents. “Clara is one of
about 30,000 American workers whose job calls for the use of benzol in
some form. Thousands more are employed to manufacture this valuable

solvent. A lot of people would be out of work if there were no benzol.”11

I must admit that I felt quite revolted at numerous times during this
investigation, namely at the disgraceful cynicism displayed by
manufacturers and politicians. That said, the benzene affair exceeds the
limits of tolerability. In 1948, the American Petroleum Institute (API)—the
hydrocarbon equivalent of the Tobacco Industry Research Committee—
commissioned a summary of the “best available information on the
development of leukemia as a result of chronic benzene exposure” from
Professor Philip Drinker at Harvard’s School of Public Health. After listing
all of the irreversible illnesses brought on by acute or chronic benzene
poisoning, the scientist concludes: “Inasmuch as the body develops no
tolerance to benzene, and there is a wide variation in individual
susceptibility, it is generally considered that the only absolutely safe

concentration for benzene is zero.”12 In other words: the only way to
protect against hydrocarbons is to prohibit them completely.

But this report would change nothing in the behavior of manufacturers,
who arbitrarily decided that the standard for benzene exposure in factories,
over an eight-hour workday, was an air concentration level less than 10 ppm
(parts per million). And 1t would take until the creation of OSHA in the
early 1970s for American public authorities to finally decide to review the
case. At that same time, in Europe, and of course in France, inaction was
the rule (rather than the exception), because back then, as I have explained,
America was paving the way. “When my director, Eula Bingham, assigned
me to benzene regulation, I was very enthusiastic,” Peter Infante told me.
“We were convinced that the exposure standard set by the industry needed
to be lowered considerably, but I didn’t know how difficult that was going
to be.”

In a 2006 article that appeared in the International Journal of
Occupational and Environmental Health, the epidemiologist reported all
the obstacles erected by manufacturers to derail the regulation project. The



manufacturers did not hesitate to hide data on benzene toxicity obtained

13 ;

from research carried out in their own labs, "~ in total violation of the law. It

was thus discovered that Dow Chemicall* had concealed a study
demonstrating that exposure at a level under 10 ppm caused chromosomal
damage in its workers. What’s worse, the company had forbidden its
researcher, Dante Picciano, from publishing his data or sending them to
OSHA. “He was so disgusted that he contacted me,” Peter Infante told me.
“Eventually, he resigned and braved the threats by publishing his study in

1979713

But the OSHA epidemiologist was not out of the woods quite yet. Even
as he was battling Dow Chemical, Infante was completing a study meant to
curtail all the industry’s waffling. It was carried out in two Goodyear Tire &
Rubber factories where synthetic rubber (Piofilm) was produced: twelve
hundred workers who were exposed to benzene from 1940 to 1949 were
monitored until 1975. The results were that much more impressive because
they showed an unequivocal dose—response relationship. Workers who had
been exposed for one to four years showed a risk of leukemia that was
twice as high as that of the control group; the risk was multiplied by
fourteen when exposure lasted five to nine years and by thirty-three when
exposure lasted for more than ten years.

“As a result of past failure to control benzene as a carcinogen, millions
of people, without knowledge of the haemopoietic dangers, are continually
being exposed to benzene at work,” Infante and his colleagues write. “We
hope that our findings, which demonstrate overwhelmingly an increased
risk of leukaemia in workers exposed to benzene, will stimulate efforts to
control [ . . . ] an agent known for almost a century to be a powerful bone-

marrow poison.”16 The tone of these “conclusions” is clearly different from
the generally more subdued character of scientific publications, but it
reflects the researchers’ emotions when faced with what should be called a
“health disaster” of epic proportions. Convinced that urgent action was
needed, OSHA decided to announce a new exposure standard for benzene
in 1977 and set it at 1 ppm—ten times lower than what was (theoretically)
being used by manufacturers.



Alas, the API went to the Supreme Court, which overturned the decision
on July 2, 1980. In its seventy-five-page judgment, the venerable institution
explained that it refused to “enforce the 1 ppm exposure limit on the ground
that 1t was not supported by appropriate findings,” and that OSHA did not
show that this new exposure limit was “reasonably necessary or appropriate

to provide safe or healthful employment.”17 According to the court, the
OSHA researchers did not show how the new recommended standard
would be likely to better protect workers than the “consensus standard” of
10 ppm. Indeed, the distinguished judges dared evoke a “consensus
standard”! Quite the paradox, when we know that manufacturers imposed
said “standard” completely arbitrarily and did not have to present a single
study to justify it!

Historically known as the “benzene decision,” the Supreme Court’s
judgment prompted extensive press coverage. Ultimately, it rewarded a
practice that would characterize chemical risk management throughout the
twentieth century, that is, that in the field of environmental health the
responsibility of proof belongs to the public powers rather than to industry.
It then falls upon the “plaintiffs”—in other words, regulatory agencies or
presumed victims—to demonstrate the toxicity of a product, and not upon

its makers to prove that it is harmless.18 In The Secret History of the War
on Cancer, Devra Davis points out that in the case of benzene, “the court
insisted that sufficient numbers of sick or dead workers had to be assembled
to provide proof that harm had already happened before allowing [OSHA]

to act to prevent further harms.”1?

Industry Mercenaries

For Peter Infante, the benzene judgment meant that he had to try even
harder, so he returned to the two Goodyear factories. “My colleague Robert
Rinsky and I had to establish what’s called a ‘job-exposure matrix,”” he
explained. “Since the workers we studied had worked over thirty years ago,
we had to extrapolate the exposure levels from what we knew about the
manufacturing processes at the time, since the factories had of course not
recorded that kind of information. It was a tremendous amount of work,
which allowed the industry to gain seven years.” It is easy to understand



how infuriating that effort must have been, especially considering OSHA’s
limited resources; according to the organization’s new administrator, David
Michaels, the staff size allows for inspections of every business in the
United States once every 133 years! In the end, Infante’s new study
confirmed that the closer the daily exposure level was to zero, the fewer
cases of leukemia there were, and that the risk could potentially increase by

a factor of sixty when the exposure level rose above 10 ppm.20 Relying on
these results OSHA announced a new standard in 1987, when the World
Health Organization’s International Agency for Research on Cancer

declared benzene “carcinogenic for humans.”?!

But the story does not end there; manufacturers were already preparing
for the next battle, which involved very low doses—lower than 1 ppm—
found in the environment, after the spraying of pesticides, for example, or
in the areas surrounding service stations, where samples have shown that

the air contained between 0.17 and 6.59 ppm of benzene.2? After all,
industry is in the position to know about such data—hadn’t the Harvard
scientist it discreetly consulted in 1948 concluded that “the only absolutely
safe concentration for benzene is zero”? For that reason, the API contacted
Dennis Paustenbach, a toxicologist working for Exponent, a consulting firm

specializing in what David Michaels calls “science for hire.”23 The firm’s
2003 annual report plainly states: “Many of our engagements are initiated
by lawyers or insurance companies, whose clients anticipate, or are engaged
in, litigation over an alleged failure of their products, equipment or
services.” The report also lists all of the sectors with which the firm is
involved: “Exponent serves clients in automotive, aviation, chemical,
construction, energy, government, health, insurance, manufacturing,

technology and other sectors of the economy.”24

Before introducing the infamous Dennis Paustenbach, who is
considered one of the most “talented” “mercenaries of science,” it is worth
noting that Exponent and its American competitors Hill and Knowlton and
the Weinberg Group—who all have European branches—are products of
the criminal and deceitful maneuvering of poison manufacturers. These
firms owe their existence to what some American researchers describe, in
an article entitled “Maximizing Profit and Endangering Health,” as a



process of criminalization of industrial activity, which had to develop

increasingly sophisticated strategies to “avoid regulation and liability.”25
As Dr. David Egilman and his co-authors note, these “strategies” are not a
paranoid rant born of a new “conspiracy theory,” but a reality brought to
light thanks to the “dissemination of previously secret industry documents
produced in toxic tort litigation,” which revealed that ‘“the actions of
industry have been both deliberate and malign.” What’s more, these
researchers insist that this is indeed systematic, and not a series of isolated
“bad apple” incidents: “Over the course of several decades, corporations
and industries have developed and refined scientific, legal, and public
relations tactics to maintain their ability to make profits despite the dangers
posed by their products. Viewed together, these tactics take the shape of a
strategy that, although enacted differently by wvarious industries and
corporations, has enough commonality to be understood as part of the
modus operandi of at least a large proportion of corporations in the United
States.” And I would add in Europe as well, because, while the model was
developed in the United States, the Old World is no different—in both the
globalization of modern capitalistic structures and its ideology. The authors
specify: “The strategy is meant to achieve two main goals: 1) secure the
least restrictive possible regulatory environment; and 2) avoid legal liability
for worker or consumer deaths or injuries.”

To achieve their goals, the multinational corporations work in close
collaboration with businesses specializing in this sort of task, like
Exponent, which states its mission as developing a panoply of recurring
“tactics™:

1. Conducting or hiring outside scientists to conduct research designed
to show the “safety” of a particular process or product; generate
controversy about its effects; and mount attacks on scientists and on
scientific work that shows the dangers of the product or process.

2. Organizing in groups of industry-friendly “third-party” scientists to
support industry’s scientific positions in regulation-setting processes,
the courtroom, and public opinion; these are frequently dubbed
“scientific advisory boards” (SABs).



3. Creating and/or utilizing “front” groups, industry organizations, and
think tanks to provide an appearance of legitimacy and/or to further
objectives.

4. Utilizing and influencing the media to sway popular opinions.26

Science plays an essential role in this relentless apparatus, which, as we
will soon see, managed to infiltrate the agencies charged with our safety,
like the U.S. Food and Drug Administration (FDA) or the European Food
Safety Authority (EFSA). And unfortunately, it is not hard to find scientists
willing to put their talents and knowledge at the service of this “illegal
conspiracy,” to quote American historians Gerald Markowitz and David

Rosner.2” This was the case with Dennis Paustenbach, whose career “is
illustrative of the problems that arise when research is conducted to

speciﬁcation.”28
Known for his fearlessness (to put it simply), the toxicologist won fame
for his inveterate defense of dioxin during the big environmental scandals

with Times Beach and Love Canal.?® But his name would ultimately
remain associated with Hinkley, California, a small town contaminated by

hexavalent chromium>" whose misfortunes inspired the film Erin
Brockovich (2000), directed by Steven Soderbergh. In 1996, the story’s
heroine—played in the film by Julia Roberts—who was working in a law
office, managed to secure a conviction against Pacific Gas & Electric
Company, which was proven responsible for the pollution of potable water.
To prepare for this mega-lawsuit, wherein approximately 660 victims
obtained $330 million in damages, the energy company called upon Dennis
Paustenbach for help, who was the director for the ChemRisk firm at the
time. His mission was to counteract a 1987 Chinese study showing that

water and soil pollution by chromium VI caused cancer.>| The affair was
all the more urgent since the EPA had utilized the same study in order to
demand the decontamination of a waste site in New Jersey. Not a problem
for Paustenbach, however, who decided to contact Dr. Jian Dong Zhang, the
study’s author, who for $2,000 agreed to reinterpret his data and publish the
new “results” in the American Journal of Occupational and Environmental



Medicine.3? This falsified study, considered a reference for nearly ten
years, was used by industry in a number of lawsuits involving hexavalent

chromium—until the Wall Street Journal discovered the truth,33 which led

to an official retraction of the article by the journal that had published it. 34
Even as exposure to low doses of benzene was attracting a lot of
attention, the ineffable Dennis Paustenbach was contacted by the API. In
1997, a study carried out in Chinese factories by the U.S. National Cancer
Institute and the Chinese Academy of Preventative Medicine showed that
the risk of leukemia was two times higher there than what had been

observed by Peter Infante’s team.3> Tt was difficult to attack this research,
because China is the ideal terrain for epidemiologists: exposure levels at
every work station are recorded in minute detail, and workers can be
monitored for a long time since their professional mobility is nearly zero.
To perpetuate doubt, the API asked Dennis Paustenbach to reexamine
the exposure values originally estimated by Peter Infante and his colleagues
in the two Goodyear factories. Note that in order to carry out their
evaluation, the OSHA epidemiologists had to extrapolate from a
reconstruction of production processes over the course of the 1940s and
1950s. Paustenbach’s trick consisted in systematically reevaluating (and
overestimating) exposure levels for various work stations, so as to conclude

that only levels above 10 ppm caused leukemia.>® As David Michaels
points out, “in the regulatory arena, the studies [of this type] are useful [for
industry] not because they are good work that the regulatory agencies have
to take seriously but because they clog the machinery and slow down the

process.”3 7

The momentum worked up by manufacturers to defend their products
tooth and nail, without ever taking into account—not even in the slightest—
the horrible repercussions their tenacity might produce is quite fascinating. I
chose to pull apart the history of benzene in particular because it
exemplifies the relentless machine that places short-term profits before any
other consideration, including the death or illness of thousands of innocent
victims. Whether i1t’s Monsanto, Dow Chemical, DuPont de Nemours,
BASEF, or Saint-Gobain, the businesses never loosen their grip, even if it
means spending a fortune to “perpetuate doubt.” This is fascinating, but



also very worrying: Who could imagine such a plethora of “deliberate and

malign” measures?>5 Someone who manages to put the puzzle pieces
together risks being accused of acute paranoia, or even of brandishing a
new ‘“‘conspiracy theory”—an argument that manufacturing representatives
unfailingly voice as soon as some wise guy manages to unmask their
numerous “ploys.” And therein lies the companies’ strength: with never-
ending double-talk, they have managed to pull all the strings in the

regulation game, thanks to techniques of systematic “deceit and denial,”3 9

which are hard to detect because they are literally “unimaginable.”

The (provisional) end of the benzene affair is proof of this, if it is even
needed. After Dennis Paustenbach’s pseudo-study was published in 2003, a
new publication reignited the manipulation machine: in 2004, Science
published the supplementary results of the vast investigation carried out in
Chinese factories. The article, titled “A Little Is Still Too Much,” reported
that examinations of workers exposed to benzene at levels below 1 ppm

showed changes in their white blood cells and platelets.40 This time, the
API rolled out its heavy artillery by putting $22 million—pocket change—
on the table, split between the different oil companies according to the

number of barrels they produced.41 The goal was to finance a new study in
China that would invalidate the disastrous results of the first one. It was laid
out in black and white in a secret document drafted by Craig Parker, an
executive at Marathon Oil, which David Michaels managed to obtain:
“Should the toxic effects of low-level benzene exposure reported by the
original China study become widely accepted by regulators, calls would
soon follow for the reformulation of gasoline, for control of emissions from
refineries and marketing facilities, and for the clean-up of contamination. A

nightmare for the industry. And then there is litigation.”42 In the memo,
Parker clearly states the goal of the “research”(!): “Provide strong scientific
support for the lack of a risk of leukemia or other hematological disease at
current ambient benzene concentrations to the general population. Establish
that adherence to current occupational exposure limits (in the range of 1-5
ppm) do not create a significant risk for workers exposed to benzene.”

Outcry About Conflicts of Interest



For now, the results of this “study” have not yet been published, but it is
highly likely that they will conform to the objectives listed above. It will be
interesting to see if the sponsors appear in the publication, which is rather
rare. In fact, as Susanna Rankin Bohme and her co-authors point out, until
the early 2000s, “mercenaries’” conflicts of interest were never mentioned,
and “their work was published in the scientific literature, without disclosure
that the research had been conducted with a foregone conclusion and had

been subject to editing by a task force of industry representatives.”43

The first to denounce this very common incongruence, which casts
doubt on the quality of articles published by scientific journals, was Arnold
Relman, the editor of the well-respected New England Journal of Medicine.
In 1985, he published an editorial—which dropped like a bomb since the
subject was still very taboo at the time—in which he denounced the
entrepreneurialism that had become “rampant in medicine”: “It has long
been common practice for manufacturers of pharmaceuticals and medical
devices to retain the services of academic scientists as consultants or to
subsidize their research studies,” he writes. “But in recent years, as the
commercial possibilities of new biomedical discoveries have become
increasingly attractive, these connections have become more pervasive,

complex, and problematic.”44 To overcome this downward spiral, he
suggested requiring authors who propose scientific articles to declare their
potential conflicts of interest and connections to the industry concerned by
their studies. His proposition, which initially targeted studies on clinical
trials for new medications before being expanded to all sectors of
biomedical research, was accepted by the New England Journal of
Medicine and adapted by thirteen major scientific journals in 2001. In a
joint statement, their editorial directors pointed out that “financial
relationships (such as employment, consultancies, stock ownership,
honoraria, paid expert testimony) are the most easily identifiable conflicts
of interest and the most likely to undermine the credibility of the journal,
the authors, and of science itself. Conflicts can occur for other reasons,
however, such as personal and family relationships, academic competition,

and 1ntellectual passion.”45 Since this noteworthy declaration of faith
appeared, authors have been obligated to fill out a form disclosing their



conflicts of interest, which they must send with their article when they

submit it for potential publication in one of the thirteen journals in the pact.
This is unarguably a welcome initiative, even if it does only concern a

minority of scientific journals. But, as the Center for Science in the Public

Interest (CSPI)46 stresses, “a conflict of interest disclosure policy is only as
good as its enforcement”—because ultimately nothing can force authors to
declare their connections with industry if no mechanism of control is put in
place to verify that this requirement is being respected. To this effect, the
CSPI proceeded with an investigation in 2004 into four of the signatory
journals of the “pact” that were known for being particularly vigilant about
conflicts of interest (the New England Journal of Medicine, Journal of the
American  Medical Association [JAMA], Environmental Health
Perspectives, and Toxicology and Applied Pharmacology). To do so, the
center examined the 176 articles published between December 2003 and
February 2004, 21.6 percent of which had to do with studies financed by
industry (40.8 percent of these were in the New England Journal of
Medicine and 5.4 percent in Environmental Health Perspectives). In 163
articles, the authors declared that they had no conflicts of interest; however,
in looking more closely at the profiles of the first and last authors cited, in
their references, the CSPI noted that, in thirteen articles (8 percent), the

researchers had “omitted” declarations of their links to industry.47 Among
the examples cited in the report was that of William Owens, a scientist from
Procter & Gamble who had no qualms presenting himself as a
representative of the Organisation for Economic Co-operation and
Development (OECD) while extolling the virtues of a toxicity test
promoted by his employer. In conclusion, the CSPI recommended that
“Journal editors should adopt strong sanctions for failure to disclose
conflicts of interest, such as a three-year ban on publication within the
pages of that journal should an undisclosed conflict of interest be brought to
light. The threat of sanctions could improve compliance in this unregulated

field.”48
Still, while observers agreed to recognize that the declaration of

conflicts of interest was a “first minimal first step,”49 they also stressed that
this was not a panacea, since knowledge that an author is financially



connected to the industry that oversaw his study in no way resolves the
problem of “bias” that such a connection might entail. “Full disclosure is
considered an important method for reporting and managing conflicts of
interest and serves to highlight the potential for bias, but cannot and does
not eliminate the conflicts,” notes Catherine DeAngelis, former editor in

chief of JAMA, which receives some 6,000 articles every year.so’s1 She
adds, “I am not the FBI. . . . I have no ability to know what is in the minds,

hearts, or souls of authors.”>2 Indeed, as we have seen, there are many
kinds of “bias” frequently found in studies sponsored by industry: protocol
designed so as to avoid inconvenient results; “rigged” selection of
experimental groups and control groups; or selective interpretation of
results. To detect possible bias, JAMA took another step in 2005 by
requiring that the scientist collecting the study’s data and the scientist
analyzing these data be two different people; and, above all, that the second

not be “employed by the company sponsoring the research.”>3

In an article published a year after the implementation of this new
requirement, Catherine DeAngelis, then JAMA’s editor in chief, reported a
certain number of “irregularities involving for-profit companies, such as the
refusal to provide all study data to the study team, reporting only six
months of data in a trial designed to have twelve months of data as the
primary outcome; incomplete reporting of serious adverse events; and
concealing clinical trial data showing harm.” She later specifies: “For-profit
companies also can exert inappropriate influence in research via control of
study data and statistical analysis, ghostwriting, managing all or most
aspects of manuscript preparation, and dictating to investigators the journals
to which they should submit their manuscripts. For example, I have been
told that in response to JAMA’s policy requiring an independent statistical
analysis by an academician for industry-sponsored studies in which the only
statistician who analyzed the data is employed by the study sponsor, some
companies are insisting that the researchers not submit those studies to
JAMA. That tactic risks not only the perception that the company may have
something to hide, but the reputation of any researcher willing to accede to

such a company demand.”>%



Industry’s Hold on Academia

Furthermore, potential conflicts of interest concern not only the authors of
publications, but also reviewers, or the people who read proposed
manuscripts. At large scientific journals with “peer-review”—which is
universally considered to be assurance of a publication’s reliability—
manuscripts are submitted to peer evaluation, or reviewers whose identities
are kept secret to (theoretically) avoid any sort of pressure. Generally there
are three peer evaluators who are chosen in keeping with their expertise,
most often from the academic arena. As David Michaels very fairly notes,
“With the increased involvement of universities in commercial enterprises
and collaborations, conflicts-of-interest concerns at academic institutions

have grown in importance.”5 S Accordingly, a systematic review of studies
put online by MedLine between January 1980 and October 2002 showed
that “approximately one fourth of investigators have industry affiliations,
and roughly two-thirds of academic institutions hold equity in start-ups that
sponsor research performed at the same institutions.” The authors conclude,
“evidence suggests that the financial ties that intertwine industry,
investigators, and academic institutions can influence the research

process.”5 6

Conscious of the fact that affiliation with a university or an academic
institution is no longer a guarantee of independence, the British journal The
Lancet decided in 2003 that it would no longer entrust its valuable
“readings” to academics exhibiting “substantial financial interests.” With a
directness rare in the domain of scientific publishing, which is generally
more consensus-based, the venerable journal states: “We have taken this
stance because academics have a choice—to develop their entrepreneurial
skills or to maintain a commitment to public-interest science—and we do

not accept that the two options are mutually compatible.”57

Finally—and this is a “detail” of particular consequence to consumers
like us—conflicts of interest are not taken into consideration by regulatory
agencies such as the FDA or the EFSA in evaluating the reliability of the
research upon which their decisions depend. As we will soon see, although
these agencies have recently begun to require their experts to disclose their
conflicts of interest, nothing similar is asked of study authors, “even though



such disclosures are not only within their authority, but central to their
mission,” as law professors Wendy Wagner and Thomas McGarity note.
They state that “regulators should also require authors of research submitted
for regulatory consideration to share the underlying data collected in a

study.”5 8 Yet this is very rarely the case, as agencies are typically content
with basing their decisions on an information summary provided by
industry laboratories. In a 2003 Science article, David Michaels laments
that “the quality and independence of private research used for regulation is
subject to considerably less oversight than corresponding federally funded
research. Most significantly, private research submitted for regulatory
purposes escapes external scrutiny if the research or the chemical under

study is claimed to be confidential business information.”>° We will see
that this is the case for pesticides (see Chapter 10), but also for genetically

modified organisms.60

To be perfectly clear about this aberration: companies refuse to submit
their toxicology studies’ raw data to any independent body, whether it be an
association or a university research laboratory, even as they play with the
health of millions of consumers, arguing that they are protected by “trade
secrets”! If they have nothing to hide and are sure their products are
innocuous, we have the right to wonder why that is so, and to suspect that
the data in question is somewhat problematic.

To conclude this critical section—which elucidates the context in which
the poisons contaminating our food chain are regulated (see Chapter 11)—I
will cite, once again, David Michaels: “I am convinced that conflict of
interest cannot be ‘managed.’ It must be eliminated. Too much is at stake,”
the new OSHA head writes. “The pressures on scientists who receive
corporate money are too great. Even with contracts that forbid the sponsor’s
control of full disclosure, the fear of losing the next contract will limit true
scientific independence. I prefer a system in which research and testing are
carried out with true independence. Any study desired by (or required of)
industry would be paid for by the industry but conducted by independent
researchers, under federal auspices. Subsequent publication would be
completely independent of the sponsoring corporations. [ . . . | Those who
oppose regulation would doubtless view such a system as a nightmare. But
regulation that protects the public’s health and the environment must be



based on the best available science, and the best science is science done by

independent investigators.”61

In the meantime, one thing is certain: the multiple tactics used by
manufacturers to conceal the toxicity of their products have been fruitful
because, as we will see, the poison-producers’ lies are regularly
disseminated by powerful academic or government institutions that, to put it
quite bluntly, are very easily blinded.



10

Institutional Lies

If you want the present to be different from the past, study the past.
—Spinoza

Dear Mr. President,

In 2009 alone, approximately 1.5 million American men, women, and children were
diagnosed with cancer, and 562,000 died from the disease. [ . . . ] The Panel was particularly
concerned to find that the true burden of environmentally induced cancer has been grossly
underestimated. With nearly 80,000 chemicals on the market in the United States, many of
which are used by millions of Americans in their daily lives and are un- or understudied and
largely unregulated, exposure to potential environmental carcinogens is widespread. [ . . . ]
The American people—even before they are born—are bombarded continually with myriad
combinations of these dangerous exposures. The Panel urges you most strongly to use the
power of your office to remove the carcinogens and other toxins from our food, water, and
air that needlessly increase health care costs, cripple our Nation’s productivity, and devastate
American lives.

Addressed to the president of the United States, Barack Obama, this
letter was not written by a Greenpeace militant or an obscure ecological
organization, but by Drs. LaSalle Lefall and Margaret Kripke, who chaired
the 2008-2009 “President’s Cancer Panel” (PCP).

Since Richard Nixon launched the panel in 1971 when he declared “war
on cancer,” the PCP has become a veritable institution that annually
evaluates the infamous (forty-year-long!) “war” in a hefty report written
under the auspices of the National Institutes of Health and the National
Cancer Institute. It should be noted that the 2010 breakdown, entitled

Reducing Environmental Cancer Risk: What We Can Do Now,1 has the
merit of being unabashedly straightforward in regards to all those working



toward organized disinformation. This letter represents the first time that
the PCP broke with its well-developed discourse that invariably attributed
primary responsibility for the upsurge in cancer to smoking, alcoholism,
sedentary lifestyles, and other poor habits, and instead focused on
environmental factors. To this end, the PCP brought together forty-five
experts, all “from academia, government, industry, the environmental and
cancer advocacy communities, and the public,” to deal with four subjects:
“Industrial and Occupational Exposures,” “Agricultural Exposures,”
“Indoor/Outdoor Air Pollution and Water Contamination” and ‘“Nuclear
Fallout, Electromagnetic Fields, and Radiation Exposure.” The report’s
conclusions are incontestable: if we want to reduce the “burden of cancer,”
we must, as a priority, attack these causes first, at the risk of turning the
“war on cancer” into a scene from Waiting for Godot—as ridiculous as it is
inefficient.

The Causes of Cancer in France (2007): A Report That “Should
Not Be Taken Seriously”

Reading the PCP report on cancer was a great relief. To read that “scientific
evidence on individual and multiple environmental exposure effects on
disease initiation and outcomes, and consequent health system and societal
costs, are not being adequately integrated into national policy decisions and
strategies for disease prevention, health care access, and health system
reform”—words penned by official reviewers—was particularly reassuring
since three years earlier, another equally “official” report—French this time
—said exactly the opposite! Entitled Les Causes du cancer en France (The
Causes of Cancer in France), the text was written by the prestigious
Academy of Sciences (Académie des sciences, AS) and the National
Academy of Medicine (Académie nationale de medicine, ANM), in
collaboration with the International Agency for Research on Cancer

(IARC), which is part of the World Health Organization (WHO).2

I will never forget that morning in September 2007 when radio stations
seemingly everywhere proclaimed the “good news,” freely citing what is
now acknowledged as one of the worst frauds in recent scientific history.
“This report states that in France (as in all industrialized countries and the



majority of developing countries) tobacco, on the eve of the 21st century,
remains the principal cause of cancer (29,000 deaths, or 33.5% of cancer-
related deaths in men, and 5,500 deaths, or 10% of cancer-related deaths in
women). [ . . . | Contrary to certain allegations, the proportion of cancer
related to water, air and food pollution is low in France, to the order of
0.5%; it could reach 0.85% if the effects of pollution in the atmosphere can

be conﬁrmed.”3 Is that so? According to the esteemed “‘experts,” only 0.5
percent of cancer is due to chemical pollution, which would constitute a sort
of “French exception” the entire world should envy, and which somehow
went completely undetected! The entire report adopts the same tone, with
some quite dubious selections: “The westernization of lifestyle comes with
other changes that seem to be hormonal in nature: a considerable increase in
height (in France, 4 to 6 inches since 1938) and in shoe size, a lower age of
first menses (in France, this occurs around two years earlier than in 1950).
It is plausible to consider stimulation of cell growth rhythm by hormones or
nutrients in Western type foods, or [by] the greater abundance in caloric
intake of children and pregnant women, which would explain the
correlation that has been reported between the size of newborns and the risk

of breast cancer later in life.”?

Clearly, the report deals with the question of pesticides by making such
peremptory decisions that the Crop Protection Industry Association (Union
des industries de la protection des plantes, UIPP) rushed to put the scholars’
evaluation on its website, as evidence that “no supported scientific result
would allow to conclude today that there exists a proven and significant

connection between cancer and plant protection products.”5 The report
reads: “Many pesticides have been accused of causing cancer in humans,
but no currently used pesticide is carcinogenic in animals or humans. A
few case-control studies showing an association between exposure and
cancer have been published, but these results are likely due to a number of
factors: 1) because of the large number of studies carried out, it is normal
that some studies are positive, as a result of statistical fluctuations; ii)
subjects suffering from cancer may have memory bias, with a tendency to
remember exposure that healthy subjects have forgotten. [ . . . ] In



conclusion, the reputed connection between pesticides and cancer does not

rest on any sound information.”6

Whereas the “French exception” went undetected across the Atlantic,
the 2007 academic report, on the other hand, did elicit some snickers and
snide remarks. Richard Clapp, an American epidemiologist specializing in
public health and who collaborated with the PCP, reassured me when I met
him in his office at the University of Boston: “I think the report was
invalidated and shouldn’t be taken seriously. It seems as if the authors
didn’t have access to all of the scientific literature available, or that they
misinterpreted it.”

“But how do you explain that institutions as prestigious as the French
Academies of Medicine and Sciences continue to deny the link between
chemical products and cancer?” I asked.

“There should be a closer focus on the relationships certain
representatives of these institutions have with industry,” the scientist replied
up front. “In the United States, we have a saying for it: just follow the

money.”7

Academies Under the Influence: The Case of Dioxins and Asbestos

I admit, the above accusation is serious, and it would doubtless take an
entire book to verify the origins of the two famed institutions’ finances.
What can be said, however, is that they have always maintained very close
relationships with the manufacturers in their respective sectors, to the point
of regularly being blinded by the industry’s interests and lies. For proof,
read the somewhat humiliating chapter on dioxin in André Cicolella and
Dorothée Benoit Browaeys’s book Alertes santé (Health Alerts). In 1994,
the AS and its applications committee (Comité des applications de
L’académie des sciences, CADAS) “were responsible for a report, of which
no copies are now circulating: it i1s no longer available from the publisher,
nor 1s 1t archived, or even mentioned, on the AS’s website, which i1s

curiously limited to reports published before 1996.”8 T tried in vain to
consult this document online, entitled Dioxin and Its Analogues. And 1
understand the retrospective embarrassment felt by its authors, who in 1994
stated with incredible confidence: “With current knowledge and considering



the low quantities at play, we have the methods of identifying and
controlling the risks connected with dioxins, [which] pose no major

problems for public health.””

André Cicolella and Dorothée Benoit Browaeys also report that André
Picot, the toxicologist who took part in the Ruffec meeting (see Chapter 1),
was asked to participate in the CADAS work group, a fact he confirmed at
one of our meetings in Paris. With his colleague Anne-Christine Macherey,
he submitted a contribution in which he wrote: “There exists a group of
information that unambiguously establishes the immunotoxic character of
dioxins. The fact that these compounds exert their harmful effects at very
low doses of course leads one to consider that taking into account this
aspect of toxicity is absolutely essential in the evaluation of the risk they
can cause for public health.”

“CADAS refused to include my contribution in the Academy’s report,”
Picot explained when we met in Paris in June 2009. “And this is not
surprising, since most of the members in the work group came from

chemical manufacturers, such as Rhone-Poulenc or Atochem.”10
Meanwhile, as the authors of Alertes santé underline, the report served
to justify the current inaction and to appease worried parties, as
demonstrated in a reassuring memorandum from the Ministry of the
Environment on “emissions of dioxins in the atmosphere and the presence
of these pollutants in the environment,” which was sent to prefects in May

1997.11 Therein lies the fundamental “virtue” of this type of report that
manufacturers cherish: haloed by the AS’s seal, they are regularly cited in
official documents, press articles, and judicial proceedings, even if their
contents turn out to be completely erroneous. Three years after the
publication of the AS’s report, IARC declared dioxin “carcinogenic to

humans”;12 and seven years later, the Stockholm Convention of May 22,

2001, included the modern-day poison on its list of persistent organic
pollutants, or “POPs,” that should be urgently eliminated.

As for the ANM, it stands out for a report it published on asbestos in
1996, in which its brave experts worked to minimize the dangers of
“passive exposure” to the substance, though it had been classified as
“carcinogenic to humans” by the IARC since 1987. I will not enter into the



details of the well-known history of asbestos, or “white gold,” which was
used and abused and continues to do damage in developing countries,
whereas its connection to mesothelioma, a very rare form of cancer mainly
affecting the pleura, has been known since the beginning of the twentieth

century, and duly documented since the 1930s.13 1T will simply note that in
1982, the French company Saint-Gobain and its Swiss counterpart Eternit
established the Permanent Committee on Asbestos (Comité permanent
amiante, CPA), the model for which was directly inspired by the Tobacco
Industry Research Committee, created in 1953, as we saw in Chapter 8, by
American cigarette companies. Bringing together manufacturers, senior
officials from numerous ministries (Health, Environment, Industry, Labor,
Housing, Transportation), union organizers, doctors, and representatives of
public research, the CPA embodied an “absolute scientific fraud,” according
to journalist and writer Frédéric Denhez, who points out: “As the only state
spokesperson on the asbestos problem, the CPA has managed for years to
drown decision-makers and journalists in a flood of well-crafted documents
that very skillfully present a ban on asbestos as unthinkable, in favoring

rather ‘controlled use.”” !4

As it happens, I modestly contributed to this vast manipulative
operation, despite my current views. As a freshly minted journalist, I
occasionally worked for an agency specializing in business news, which
was how, in the late 1980s, I came to report on Everit’s internal
communication branch (Everit is a subsidiary of Saint-Gobain, primarily a
manufacturer of slate and asbestos steel sheets). I visited their factories in

Dammarie-les-Lys and Descartes many times,15 as well as those in
Manizales, Columbia, where I was meant to observe the safety measures
implemented by the company in order to protect its workers from the
harmful (deadly) effects of asbestos. I remember an interview I did with a
scientific director on the CPA, who learnedly explained to me that if the
concentration of asbestos fibers per meter cubed of air did not exceed a
certain threshold, then exposure carried no risk. As proof of this, he cited
scientific studies that were “above suspicion,” which I naturally cited in my
article. Indeed, it would have been difficult to imagine the lies and
manipulations of the leading experts recruited by the CPA to “supply an



incontestable scientific guarantee,” to quote a scathing report that a French

Senate information committee would write in 2005.1©

The fact remains that a few months before the prohibition of the
“miracle mineral” in France on January 1, 1997 (twenty years after the
United States!), the ANM produced a report under the aegis of Professor
Etienne Fournier, then president of the High Council for the Prevention of
Occupational Risk (Conseil supérieur de la prevention des risques

profesionnels, CSPRT).17 Even though mesothelioma is extremely rare
outside of cases clearly caused by exposure to asbestos—to the point that it
1s commonly known as “asbestos cancer”—the report maintains, without
citing its sources, that “25-30% of current mesothelioma cases are not
attached to any identifiable cause and have no scientifically demonstrated
relation to asbestos. [ . . . ] Tobacco use remains the main, if not exclusive,
cause of lung cancer of exogenous cause, even in those who currently work
with asbestos, and public health officials should not mistake their targets in

their recommendations.”!8 The author then embarks on a chaotic
demonstration in strict conformity to the asbestos lobby’s theories: “Media-
centered publications indicate figures of several tens of thousands [of
deaths] by adding probable cases accumulated over thirty years. In the same
timespan, 18 million French citizens were killed by other causes (300,000
on highways, 1 million from tobacco-caused lung cancer), and the number
of mesothelioma cases that are not explained by earlier, massive and
prolonged occupational exposure, is and will remain too low to separate
spontaneous mesothelioma from mesothelioma due to low asbestos levels in
the air.”

My only response—as 1s usually said in cases of proven dishonesty—is
“No comment.” It should simply be noted that a nota bene, found in the
report’s publication under a list of experts who participated in the work
group, pointed out that “J. Bignon, P. Brochard, and J.-C. Laforest are
participating in a committee at INSERM [French National Institute of
Health and Medical Research] on the subject and do not wish to be co-
signatories of the report after its adoption by the National Academy of
Medicine.” And for good cause: on July 2, 1996, the aforementioned
committee submitted their first conclusions to Prime Minister Alain Juppé
and revealed the magnitude of the health catastrophe brought on by



asbestos, estimating that it could cause one hundred thousand deaths in
France by 2025.19,20

Confusion at IARC

“The global asbestos cancer epidemic is a story of monumental failure to
protect the public health,” wrote the American physician Joseph LaDou,
one of the founders of the International Journal of Occupational and
Environmental Health, in 2004. He estimated then that “white gold” could
claim 10 million victims worldwide before being definitively outlawed in

developing countries, where the lethal fibers were still being widely used.2!
As for the ANM, it evidently revised its judgment: ten years after the
publication of its controversial pamphlet on asbestos, it placed the
substance at the top of the list of products responsible for “cancer
attributable to occupational exposure in France” in the aforementioned
report Les Causes du cancer en France, which it co-signed with the AS and
the TARC. In a very brief table containing only fourteen chemicals, the
report highlighted some of the poisons I have already mentioned, such as

benzene, chromium VI and aromatic amines.22 But only one pesticide . . .
Intrigued by this “omission,” I decided to dig into the IARC. Created by
President Charles de Gaulle in 1965, the organization was established in
Lyon and, as mentioned above, is part of the WHO. Since its inception, it
has become an international authority in the domain of cancer studies,
thanks to its famous “monographs,” which are official documents
classifying chemical products according to their carcinogenic potential. To
this end, its experts examine the scientific literature concerning these
substances—in other words, all the studies published in scientific journals.
Classification has three levels. Group 1 includes agents that are
“carcinogenic to humans™: this is an exceptional category, because in order
for an agent to be listed here, there has to be epidemiological data available,
which, as we know, is very difficult to obtain. In 2010, only 107 agents

were classified in group 1,23 including asbestos, benzene, benzidine, beta-
natphtylamine, dioxin, formaldehyde, tobacco, cyclosporine, and mustard
gas (and here I am only citing previously mentioned substances)—the birth



control pill is also on this list, which I will come back to later (see Chapter
19).

Then there 1s group 2A, “probably carcinogenic to humans” (58 agents
in 2010), and group 2B, “possibly carcinogenic to humans” (249), which
describe substances for which there exists some epidemiological and
experimental (animal) data that is more or less significant. Group 3 (512
agents) designates substances that are “not classifiable,” for which it is
impossible to come to a conclusion given the sparse and insufficient
information available. Finally, group 4, “probably not carcinogenic to
humans,” only included one substance in 2004: caprolactam (an organic
compound used in nylon blends).

Out of the some one hundred thousand chemical products that have
invaded our environment since World War II, only 935 have been evaluated
by IARC, which launched its Monographs Programme in 1971. This is not
very many products at all. And of course, this was the first question I asked
Vincent Cogliano during our meeting in Lyon in February 2010. Cogliano,
an American epidemiologist, was nominated to direct the Monographs
Programme in 2002.

“In thirty years of functioning, IARC has only established 935
monographs. Why so few?” I asked him.

“The answer is very simple, because it’s important to know that out of
the one hundred thousand products you mention, only two thousand or three
thousand have been tested with their carcinogenic potential in mind. So our
program has covered a third of those.”

“Does the fact that a chemical has not been classified by the IARC
mean that it is not dangerous?”

“No, not in any way. In general, this means that no one has studied its
potential carcinogenic effects. Sometimes it has been tested, but we haven’t
scheduled its evaluation yet.”

“What are the consequences of classification in group 1? Does this lead
to a ban of the product?”

“Not at all! This simply means that IARC has gathered a group of
experts who, in light of the published scientific literature, has decided that
the substance in question is carcinogenic to humans. This information is put
at the disposal of national regulatory agencies, which then take measures
that seem the most appropriate to them. In general, they carry out an



evaluation comparing the benefits the product offers to the risks it produces.
This often leads to a restriction of the product’s use—for example, with
stricter exposure standards or a reduction of the authorized levels of residue
in food. But in all cases, the IARC does not have the power to ban chemical
substances. It settles for synthesizing the toxicological or epidemiological
studies available, so that governmental authorities can hypothetically take
action.”

“Do you know of any chemicals that have been classified in group 1
that are still present in our environment?”

“To be frank, all the substances that the IARC has declared
‘carcinogenic to humans’ are still used, sometimes with very strict use
restrictions.”

“Is this classification important for industry?”

“Of course, because classifications have repercussions, either long- or
short-term, on the manner in which these products are used.”

“In other words: Do manufacturers do everything they can to avoid their
products being classified in group 1?”

“Yes. . . . Or in group 2, because that means that the product is placed
under high surveillance.”

“How many pesticides have been evaluated by the IARC?”

“I haven’t really counted, but I think that we must have evaluated about
twenty or thirty pesticides in the entire history of our program,” Cogliano
admitted with a self-conscious smile.

“But that’s nothing!”

“It’s true that it isn’t a lot, if we compare it to the number of pesticides
used. In fact, it is very difficult for us to do a serious evaluation of
pesticides, because the majority of experimental studies involving them are
not public. Of course, the companies producing pesticides are supposed to
supply toxicological information to national health agencies, and they do
tests. The studies are sent to governmental agencies, but they are never
published. It is very difficult for us to have access to them, because they are
protected by trade secret. The only pesticides we have been able to evaluate
are very old substances so controversial that they have been the subject of
numerous independent studies. For example, DDT or lindane, which are

now banned for agriculture use.”24



At this point in the interview, I should emphasize the significance of the
“bombshell” that the IARC director of monographs dropped on me: he
affirmed, in fact, that I[ARC is incapable of evaluating the carcinogenic
potential of pesticides because the vast majority of them have been put on
the market on the basis of toxicological information that is not “public”—
that is to say that no one can verify its quality. It’s quite simply incredible!
Hence my next question: “How do you explain that studies carried out by
industry on pesticides are not published in peer-reviewed scientific
journals?”

“Um . . . It perhaps isn’t in the companies’ best interest to publish
results that might suggest that their products can be harmful,” Cogliano
replied, visibly searching for his words. “In any case, they are not obligated
to make their studies public.” Now, it was clear: pesticide manufacturers do