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syngenta

August 8, 2002

Public Information and Records Integrity Branch (PIRIB)

Information Resources and Services Division (7502C)

Office of Pesticide Programs

U.S. Environmental Protection Agency

Room 119

Crystal Mall #2 AUG 10 252
1921 Jefferson Davis Highway '
Arlington, VA 22202 T LY

Dear Sir/Madam:

Subject: Docket Control No. OPP-34237C —Submission of Additional
Comments on Notice Published in the Federal Register May 6, 2002 Atrazine:
Availability of Revised Risk Assessments and Related

Documents

Enclosed with this letter is a document from the Atrazine Endocrine Ecological Risk
Assessment Panel of Ecorisk, Inc, sponsored by Syngenta. This document is a
critigue of a research paper by Dr. Tyronne Hayes, et al, 2002, “Hermaphroditic,
Demasculinized Frogs After Exposure to the Herbicide Atrazine at Low Ecologically-
relevant Doses” (Proceedings of the National Academy of Sciences 99:5476-5480).

Syngenta wishes to have the enciosed document included in the subject docket, so
that the serious scientific flaws in the research that was the basis for the publication
are documented.

Syngenta looks forward to future discussions on the chlorotriazine herbicides.
Please telephone Janis McFarland at (336) 632-2354 or myself at (336) 632-7207 if
there are any questions concerning this submission.

Sincerely,

K)ol

Thomas J. Parshley

Senior Regulatory Product Manager
Regulatory Affairs

CC: Ms. Kimberly Lowe
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Critique
Of:

Hayes, et al., 2002. Hermaphroditic, demasculinized frogs after exposure to

the herbicide atrazine at low ecologically-relevant doses. Proc. Nat. Acad. Sci.
99:5476-5480.

General Comments

The paper fails to present data to support the stated results indicating a response for Xenopus
laevis exposed to environmentally relevant concentrations of atrazine. This is a major deficiency
since the study authors make very bold statements on the association of environmentally relevant
concentrations of atrazine and global amphibian declines, but without presenting the actual data
for evaluation of scientific validity.

Very little data and insufficient details of statistical analyses are given in the paper. The work
rcported in the paper was also apparently carried out with little regard for assessment of
causality. Hence, the paper grossly overstates the potential for effects on frogs and changes in
populations.

Specific Comments
Title:

The title is very misleading in that the authors do not differentiate in the text between either
hermaphroditic or mixed sex individuals nor do they discuss how they arrived at description of
demasculinized as opposed to feminized frogs. Actual doses were not measured in the tadpoles
and the term “dose” is used incorrectly in the title and throughout the paper.

Abstract:

There are no data presented in the abstract to support or refute the hypothesis that atrazine
induces aromatase or that the results from studies in Xenopus provide an appropriate model for
wild amphibians in general.

Introduction:

There are several very comprehensive compilations of reviews on endocrine disruptor
contaminants that have been omitted from the introductory references. Additionally, the
suggestion that the “causes™ of endocrine disruption have been identified is a naive statement and
indicates a simplistic approach to ecotoxicology.

The observation of effects on primary and secondary sex differentiation is only discussed in a
single sentence and a Figure legend. A more robust analysis of the types of effects observed
with their frequencies, etc. must be presented in the publication to determine the scientific
validity of the study.
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Materials and Methods:

The methods section lacked sullicient detail to allow the study to be repeated in another
laboratory. Specific instances of missing information are listed below.

It is not clear if the adults for Experiment 1, a “long-term captive colony™ were an inbred strain
of animals and how similar the results obtained with these adults were to the strain of animals
used in Experiment 2.

Culture of the embryos for the first tour days was not well described.
The feeding rates for the tadpole treatments were not well described.

At 4 days of development, the embryonic sac is still attached to the larvae, yet the method used
to determine that the yolk sacs were not affected in netting and transfer of larvae to the exposure
tanks is not discussed.

“Nieuwkoop” is spelled incorrectly.

Treatment of tadpoles:

The paper refers to dosing of tadpoles, however, actual doses were not determined. Tadpoles
were exposed via the matrix (water). Methods used to venfy exposure concentrations were not
described nor were any data confirming exposure provided. Additional experimental details
regarding the exposures including at least thc mean concentrations and variability measurements
are necessary to properly interpret the results. The reason for dissolving atrazine in ethanol is
not stated. The effect of exposure to ethanol is not stated.

Measures of larynx size:

It is unclear whether the methods for determining the size of the larynx is standard method or
was arbitrarily chosen. If it is a standard method there should be a citation included.
Measurement of all sections of the entire laryngeal muscle would have provided the information
to determine the volume of the muscle and the largest section by much less subjective
methodology. A more rigorous method for determining the maximum width of the laryngeal
adductor muscle should have been used to measure such subtle effects.

Adult Treatments:

Blood collection and plasma preparation methods are poorly described. Sacrifice methodology
suggests collection from open vessels but without any indication on procedures used for clotting.
Sample collection timing and steps taken to eliminate the possible confounding influence of
daily cycles in plasma testosterone content are not described. Also, it is unclear whether blood
was collected at the same time of day for each treatment to minimize any impact of a diurnal
rhythm in testosterone secretion. It is not clear whether sample collections for Experiment 1
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were timed and whether these were repeated for Experiment 2.
Exposure units should be given as pg/mi, or mg/L or pM/L, rather than “ppm” or ppb.

The analytical methodology and timing regimes used to determine the actual exposure
concentration should be described.

It is unclear why atrazine was dissolved in ethanol for this study. Atrazine is soluble in water up
to about 30 mg/L, therefore the rationale for use of an ethanol vehicle should be clearly stated.
While control tanks were treated with 0.004% ethano!, the ethanol concentration in the treatment
groups 1s not provided for review.

Although differences in water quality can influence the health and response of X. /aevis under
experimental conditions, water quality parameters (dissolved oxygen, conductivity, pH, etc.) are
not described or discussed. It is stated that the frogs were exposed in “10% Holtfretter’s
solution”, however since Xenopus larval development is sensitive to ionic composition of the
medium, much more complete specification of the diluent is required to evaluate any
hypothesized effects.

RIA:

The rationale for the repeat of the hormone analyses is not given. It is unclear if the samples
analyzed in duplicate or triplicate and what values were used and why.

[ntra- and inter-assay variability values are both outside the expected normal range of variability
of approximately 10-fold greater. There should be a discussion on possible explanations for
these unexpected values. Additionally, it is unclear from the methods how the inter-assay
variability was determined.

The largest cross-sectional area through the muscle was initially found to occur one-third (from
the rostral or caudal end is not clearly stated) of the way through the larynx using animals from
Experiment 1. However, Experiment 2 frogs had dilator muscles that were much larger than
those in Experiment 1 frogs. Validation that the largest section of the muscle was also evaluated
in animals from Experiment 2 must be described. Lacking that validation, comparison treatments
of the extremely different muscle sizes between these two populations should be described in
detail to determine if these are valid assessments.

Clearly, subsets of animals were chosen for larynx analysis, as 10 males and 10 females were
picked from each replicate and the total replicate size was 30 for each treatment. However, there
is no mention of how subsets were selected for laryngeal analysis.

Data Analyses:

Insufficient information was given to evaluate the magnitude of any tank cffects and how
potential tank effects werc incorporated into the statistical analyses. For example, if the tank
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