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SUMMARY OF EXPERT PANEL REVIEWS OF THE CARCINOGENICITY
POTENTIAL OF 2,4-D

Epidemiologic studies provide scant evidence that exposure to 2,4-D is
associated with soft tissue sarcoma, non-Hodgkin’s lymphoma, Hodgkin’s
disease, or any other cancer.! The fact that 2,4-D has insignificant ability
to interact with genetic material, and that it is excreted rapidly without
forming reactive products in the body also indicate absence of any direct
carcinogenic activity. In addition, studies in rodents demonstrate a lack of
oncogenic or carcinogenic effects following lifetime dietary administration
of 2,4-D. World Health Organization toxicology reviews of 2,4-D agree,
“no evidence of carcinogenicity”.

2,4-D was the first selective herbicide developed (a selective herbicide controls
weeds without harming the desirable plants), something which stimulated an
enormous amount of research on 2,4-D all over the world. While it is not known
what the total number of research studies currently is (in 1978 it was reported to
be in excess of 40,000), it can be confirmed that the toxicology data base alone
exceeds 5,000 peer-reviewed, published studies, plus thousands of unpublished
GLP studies which the manufacturers must submit to various regulatory agencies
throughout the world. Additionally, there are now more than 140 peer-reviewed,
published epidemiologic studies pertinent to 2,4-D.

As a result of this massive body of scientific evidence, the effects of 2,4-D are
well understood — it does not present an unacceptable risk to human health or the
environment when used according to product instructions.

Most importantly, not one regulatory agency mandated with protecting public
health classifies 2,4-D as a human carcinogen. The following is a summary of
recent expert panel reviews and regulatory decisions.

1. In 1996, the World Health Organization® concluded in its publication
Pesticide Residues in Food — 1996 that “there was no evidence of
carcinogenicity” in all animal feeding studies of 2,4-D. This determination
was again confirmed in 2003°.



2. On October 2, 2001, the European Commission Health and Consumer
Protection Directorate-General® re-registered 2,4-D for all uses within the
European Union. In making this determination, the Directorate-General
concluded:

“...no clear association between cancer development and
exposure to phenoxy herbicides (including 2,4-D and 2,4-D 2-
EHE) could be established from the available epidemiological
studies.”

and published the 2,4-D toxicology endpoint classification as:
“No evidence of carcinogenicity”

3. In 2001, the authors of the Handbook of Pesticide Toxicology Chapter 72,
"Phenoxy Herbicides (2,4-D)" concluded:

“The extensive database of metabolic, toxicological, and
epidemiological studies on 2,4-D has provided no evidence that
2,4-D poses any health risk to humans when used according to
label directions.”

4. A National Cancer Institute’® re-analysis of the Kansas and Nebraska farm
worker studies conducted in the late 1980s found no association between
the use of 2,4-D and non-Hodgkin’s lymphoma. The researchers
determined:

“Whereas an indicated effect of 2,4-D exposure on NHL was
reported in the NCI’s Nebraska and Kansas studies, this
analysis of the pooled data found no association with having
ever used 2,4-D.”

5. A scientific literature review of the potential risks to workers using 2,4-D
formulations published by the Government of British Columbia’ states:

“2,4-D is possibly the most extensively researched of all
pesticides, and the data have been examined by an unusual
number of advisory committees and work groups ... A
conclusion that 2,4-D has little potential for carcinogenic effect
Is supported by the absence of effects in animal carcinogenicity
assays, the absence of genetic effects of 2,4-D, the behaviour of
the herbicide in the body and the biologically inconsistent and
ambiguous results of epidemiology studies.”
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6. The carcinogenicity conclusion from the IARC data by Kogevinas et al.® is
supported by the decisions of pesticide regulatory agencies in Canada’,
United States'™'"'?, Europe® and elsewhere in the world” as well as
numerous expert panel reviews and current science' ™ '*. For example, the
review of the extensive toxicology and epidemiology of 2,4-D completed in
2001 by Garabrant and Philbert of the University of Michigan School of
Public Health. Their review concluded:

“Despite several thorough in vitro and in vivo animal studies,
no experimental evidence exists supporting the theory that
2,4-D or any of its salts or esters damages DNA under
physiologic conditions. Studies in rodents demonstrate a lack of
oncogenic or carcinogenic effects following lifetime dietary
administration of 2,4-D. Epidemiologic studies provide scant
evidence that exposure to 2,4-D is associated with soft tissue
sarcoma, non-Hodgkin’s lymphoma, Hodgkin’s disease or any
other cancer. Overall, the available evidence from
epidemiologic studies is not adequate to conclude that any form
of cancer is causally associated with 2,4-D exposure.”

7. The Proposed Acceptability for Continuing Registration (PACR)" released
on February 21, 2005 by Health Canada states:

“All [US EPA 1997 & 2005, WHO 1996 & 2003, European
Commission 2001, Gandhi 2000, Garabrant 2002, New Zealand
2000, USDA Forestry Service 1999 and US EPA 2005] are in
agreement that there is no evidence of carcinogenicity in the
animal toxicity studies and that the epidemiology studies show no
clear association between exposure to phenoxy herbicides and
human cancers. The PMRA is not aware of any new evidence that
would challenge these conclusions, and more recent
epidemiological analyses lend further support for this
classification (De Roos et al. 2003: Alavanja et al. 2002, 2004).”

8. On August8, 2005, the U.S. EPA released a comprehensive environmental
and health assessment of 2,4-D.'? After examining the combined risk from
exposure through food, drinking water and residential uses, with certain
assumptions, the EPA concluded that 2,4-D would “not exceed” the
Agency’s level of concern. As well, the Agency concluded that short-term
margins of exposure for homeowner applications of 2,4-D to lawns were
“not of concern.”

The EPA also released a review of the recent epidemiology pertinent to
2,4-D. That review concluded by stating:

“The Agency has twice recently reviewed epidemiological studies
linking cancer to 2,4-D. In the first review, completed January
14, 2004, EPA concluded there is no additional epidemiological



evidence that would implicate 2,4-D as a cause of cancer. The
second review of available epidemiological studies occurred in
response to comments received during the Phase 3 Public
Comment Period for the 2,4-D Reregistration Eligibility
Decision. EPA’s report, dated December 8, 2004 and authored by
EPA Scientist Jerry Blondell, Ph.D., found that none of the more
recent epidemiological studies definitively linked human cancer
casesto 2,4-D.”

This assessment by the EPA of the scientific data reinforces an extraordinary
number of regulatory decisions and expert panel reviews that conclude the use of
2,4-D, while protecting food production and the environment (including turf grass
and aquatic settings), does not present an unacceptable risk to human health when
used according to product instructions.

About 2,4-D

Since being first registered in Canada in 1946 and in the U.S. in 1947, the
herbicide 2,4-D has become one of the most widely used agricultural herbicide in
this country and worldwide. It is used on many crops such as wheat and small
grains, sorghum, corn, rice, sugar cane, low-till soybeans, rangeland, pasture and
numerous minor crops. It is also a component of herbicides used to protect turf
grass from weeds and federally protected areas from invasive species. An
economic evaluation by the U.S. Department of Agriculture (NAPIAP Report 1-
PA-96) concluded that should 2,4-D no longer be available, the cost to the U.S.
economy in higher food production costs and alternate weed control expense
would total $1.7 billion annually.

The original patent on 2,4-D (U.S. Patent No. 2,390,941) was issued in 1945 to
Dr. Franklin D. Jones, a plant physiologist. Dr. Jones was working with the
naturally occurring plant auxin, indole acetic acid (IAA). IAA is present in all
plant matter and humans consume it daily whenever we eat fruit, vegetables and
cereals. In an effort to work with a more chemically stable, auxin-like compound,
Dr. Jones included 2,4-D, an analog of IAA, in his experiments.

In 2004, The Henry Ford organization in Dearborn, Michigan identified 2,4-D as
one of the 75 most important innovations in the previous 75 years. Few scientific
innovations have done as much to increase food production throughout the world.

About the Task Force

The Industry Task Force II on 2,4-D Research Data is organized to provide
funding for greater than 300 Good Laboratory Practice (GLP) research studies
required to respond to the EPA reregistration and PMRA re-evaluation programs.
The 2,4-D Task Force is comprised of those companies owning the technical
registrations on the active ingredient in 2,4-D herbicides. They are Dow
AgroSciences (U.S.), Nufarm, Ltd. (Australia) and Agro-Gor Corp., a U.S.
corporation jointly owned by Atanor, S.A. (Argentina) and PBI Gordon Corp.
(U.S)).
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