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1! workshop invo1vod 38 participtnts fron the United
d Europe. tssont 811y al) the *smajor actors® {n ths field
from sralytical ehtnistl‘ ‘atc and transport researchers,

health sc1unt1:ts to risk sssessors were preasant,

Needless to say, the leval of sathusiash for the topic was high, 43 wis the
level of knowladge. Recent fin dinr were prmmd and discussed in the 1ight

of their impact on our ability %0 atell{gently assess risk.
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(1.e., TCDD) receplor i nocomry. hut not sufficient, for all dioxineinduced
effects. In fact, aot enly is H? nd binding nscessary But activation of the
Yigand/receptor complex and trans ocation into the nucleus 18 & pranqu sm

to any effects, Whather or not one wants to consider 1nduction of c‘.
mom as & texic response, 4t clearly 15 an effect @ nd appears to De the

most sensitive response known, Therefors, at doses bﬂ
an induction of this anzyme, MO effects can occur. I other words, &

dose can be squited with one 4t which no entym induction eccurs.

The group also concurred that the tissus fat. Teast Viver) lovals at which
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tuicitr {maunotoxict t.; numa eity, ‘lt , 0 species €8 an outlier for
all the responses. In n omu for lo{lu t\‘ where species differentss
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. enn sarwseuTal BR100rmations, 1.0., terats, will not be edserved in
human Dadies since the doses that would cause such abnoreslities woyld slse
cause severe toxicity to the eabryo/fetus and tha mother, This (s nmourmm

since deformad Dabies are one of the majer concerns exprassed by people (
{ {nportant. Ofoxia clearly has the
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other Delng cancer).
The ining consensus 13 axtremely im
sotonthru :lnc ssrfous heslth effec Howgver, exposures, except in the
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schoduling a RAF masting in Decembar to address this 1ssue,
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additions) tnformation. I should point out that two oth
Barticipmd in this conference » B111 Farland of OHEA and
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December 3, 1990
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Dear NAME OF REPORTER:

From October 21 to 24, thirty-eight of the world’s foremost
experts on dioxin convened at the Banbury Center of Cold Spring
Harbor Laboratory to examine the scientific data pertaining to
dioxins. The goal of the scientists and policy-makers was to
reach a consensus on how to assess human risk for dioxin exposure
and to establish an acceptable daily human intake of dioxin.

The outcome of the consensus conference was a rejection of the
linear model for human exposure to dioxin; this model is
currently used in the United States. The experts agreed that a
receptor-mediated model is more accurate. (A linear model
assumes that any exposure constitutes a risk. The receptor-

based model allows for the presence of a substance in the
environment, with no risk experienced below a certain level of

exposure. )

In light of the implications of the conference outcome for
assessments of dioxin’s risk and for regulatory decisions, each
of the three scientific chairmen of the conference has prepared a
press statement to provide you with information on the conference
outcome. Proceedings of the conference will be published by Cold

Spring Harbor Laboratory Press in Spring 1991.

The conference chairnmen were Michael Gallo, PhD, professor and
chief, Division of Toxicology, University of Medicine and
Dentistry of New Jersey-Robert Wood Johnson Medical School;
Robert J. Scheuplein, PhD, director, Office of Toxicological
Services, U.S. Food and Drug Administration; and Cornelius A. van
der Heijden, PhD, director, Department of Toxicolo¢ -, National

Institute of Public Health, The Netherlands.

In addition to the three statements on the conference outcone,
enclosed are a list of conference participants and a background
document on dioxin. The background document has been prepared by
conference participant George Carlo, PhD, JD, an epidemiolugist
at the State University of New York at Buffalo and chairman of
the Health and Environmental Sciences Group, Washington, D.C.




Each of these four sclentists is available to speak with you. I
will call you shortly to see if I can provide assietanco in.this

Sincerely,

Nancy Mensch Turett
Senior Vice President



Statement on the outcome of The Banbury Conference "Biological
Basis for Risk Assessment of Dioxins and Related Compounds®

From: Michael Gallo, PhD

Professor and Chief, Division of Toxicology
Environmental and Community Medicine

Robert Wood Johnson Medical School
Piscataway, NJ

Perhaps the most important outcome of this meeting is the fact
that there was agreement that the model traditionally used to
assess dioxin risk is no longer appropriate and that all toxic
effects of dioxin appear to be receptor-mediated. 1In simple
terms, this means that for dioxin to have an effect it must get
to a specific site on the cell, bind to it, move into the cell
nucleus, and bind to genetic material. Several thousand
receptors must be occupied before any biological or toxic effect

is seen.

With the receptor-mediated model, there is a dose level below
which no biologically significant effects can occur. Thus, the
receptor-mediated model differs greatly from the linearized
multistage model (traditionally used to assess risk for dioxin
and other chemicals), which implies that no level of dioxin is

safe.

This conclusion -- that dioxin effects are receptor-mediated --
represents the evolution of expert thinking over the past twenty
years, with continuous evaluation, re-evaluation and scrutiny of

the data that have accumulated. Even a few years ago, there was
good evidence that the linear model for risk assessment of dioxin

was 1nappropriate, that the marked disparity between animal and

human effects, and even among species, suggested a receptor-
mediated mechanism. The conference also clarified the need for

scientists to reach agreement on the proper risk model before
they could appropriately assess whatever biological effects, if
any, are posed by dioxin.

Now that consensus has been reached regarding the mechanism of
dioxin’s action, it will be possible to more specifically examine
1ts action and more appropriately determine whether and how

public policy should be affected.



Statement on the outcome of The Banbury Conference "Biological
Basis for Risk Assessment of Dioxins and Related Compounds®

From: Robert J. Scheuplein, Ph.D.

Director /,7
7

Office of Toxicological Sciences

Food and Drug Administration 7

washington, D.C.

The aim of this conference was to review the most recent
biological data on dioxin and to discuss how this knowledge on
the mechanism of dioxin toxicity can be incorporated into risk
assessment -- particularly at low levels of exposure. The
conference achieved consensus on several issues.

The group seemed comfortable with the conclusion that all the

najor toxic effects of dioxin; immunotoxicity, reproductive
effects and cancer are mediated through the Ah receptor. The

induction of the cytochrome p4501A1 enzyme system appears to be

the most sensitive biological response of TCDD known. At doses ™

below where this enzyme can produce effects, no effects can
occur. Thus a "safe" dose for dioxin can in principle be

established.

In reviewing the available epidemiologic datﬁ, including Viet Nanm
and Seveso, the conference participants agreed that, with the
exception of chloracne, no human toxicity (including cancer and

reproductive effects) can be reliably attributed to dioxin
exposure from these Known exposures.

Although there is no doubt that persistent dioxin exposure in the
range of several nanograms per kilogram per day has the potential
to cause serious health effects in animals, current human
environmental levels are about a thousand times less -- a few
picograms per kilogram per day. There was reasonable consensus
that these low levels probably do not pose a health threat to

humans.

There was ‘some discussion concerning the appropriateness of the
current regulatory levels established for dioxin. There was

consensus that the receptor-based mechanisms be taken into
account in risk assessment and there is a reasonable likelihood

that when this is done that safe levels will be closer to the 1-
10 picogram per kilogram range adopted by most European
countries.

-----



Statement on the outcome of The Banbury Conference *Biological
Basis for Risk Assessment of Dioxins and Related Compounds®

From: Dr. C.A. van der Heijden

Director of Toxicology
National Institute of Public Health and

Environmental Hyglene
The Netherlands

The goal of this conference was to incorporate the most recent

biological information pertaining to dioxins and related
compounds in an effort to reach a consensus on how to assess

risks associated with dioxin exposure, as well as to establish an
acceptable daily intake of dioxin.

Participants agreed that all toxic effects observed in
association with exposure to dioxin are receptor-mediated.
Participants also agreed that the presence of detectable levels
of a primary component of the drug metabolizing system in the

liver, cytochrome P-450, is the first clear signal of dioxin
toxicity and that there is no associated risk unless this enzyme

can be detected.

The significance_of this finding is that there is a dose level
below which no biologically significant effects occur. This is
in contrast to the linear models traditionally used, which
theorize that even one molecule of dioxin can be sufficient to
cause adverse health effects in humans. Conference participants

agreed that the linear model should no longer be used to assess
dioxin risk.

The outcome of this conference provides us with a much more
precise way to assess any risks assocliated with dioxin and to

begin to understand why data on human exposure to even large
apounts of dioxin have consistently shown that little, if any,
risk is posed, whereas, among some animals, dioxin continues to
be shown as a potent carcinogen. Based on the receptor-mediated
nodel and results from molecular biology research, there is,
therefore, no evidence that levels of dioxin exposure below 1
pg/kxg of body weight per day, as experienced by the general
population, pose any risk.

Usin? the receptor-mediated model, a tolerable daily intake (TDI)
of dioxin and related compounds would be between 1 pg/kg and 10
Pg/Xg body weight, when considering a no-effect level and safety
factor of 100 (this is the approach most commonly used when
determining acceptable levels of exposure. A safety factor of 10
could be employed if more specific physiological effects, such as
those on liver enzymes, were known). Dealing with an estimated
average exposure to dioxin and related compounds in

industrialized countries of approximately 2 pg, one can conclude
that current exposure is on the level of the suggested TDI

(lpg/kg to 10pg/kg), s0 no risk for the population would be
expected from background levels currently in the environment.
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