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I. Introduction
These proposed Guidelines describe

the principles, concepts, and procedures
that the U.S. Environmental Protection
Agency (EPA; Agency) would follow in
evaluating data on potential
neurotoxicity associated with exposure
to environmental toxicants. The
Agency’s authority to regulate
substances that have the potential to
interfere with human health is derived
from a number of statutes that are
implemented through multiple offices
within the EPA. The procedures
outlined here are intended to help
develop a sound scientific basis for
neurotoxicity risk assessment, promote
consistency in the Agency’s assessment
of toxic effects on the nervous system,
and inform others of the approaches
used by the Agency in those
assessments.

A. Organization of These Guidelines
This Introduction (section I)

summarizes the purpose of these
proposed Guidelines within the overall
framework of risk assessment at the
EPA. It also outlines the organization of
the guidance and describes several
default assumptions to be used in the
risk assessment process as discussed in
the recent National Research Council
report ‘‘Science and Judgment in Risk
Assessment (NRC, 1994).’’

Section II sets forth definitions of
particular terms widely used in the field
of neurotoxicology. These include
‘‘neurotoxicity’’ and ‘‘behavioral
alterations.’’ Also included in this
section are discussions concerning
reversible and irreversible effects and
direct versus indirect effects.

Risk assessment is the process by
which scientific judgments are made
concerning the potential for toxicity to
occur in humans. The National Research
Council (NRC, 1983) has defined risk
assessment as including some or all of
the following components (paradigm):
hazard identification, dose-response
assessment, exposure assessment, and
risk characterization. In its 1994 report
‘‘Science and Judgment in Risk
Assessment’’ the NRC extended its view
of the paradigm to include
characterization of each component
(NRC, 1994). In addition, it noted the
importance of an approach that is less

fragmented and more holistic, less
linear and more interactive, and one
that deals with recurring conceptual
issues that cut across all stages of risk
assessment. These Guidelines propose a
more interactive approach by organizing
the process around components that
focus on evaluation of the toxicity data
(hazard characterization), the
quantitative dose-response analysis, the
exposure assessment, and the risk
characterization. This is done because,
in practice, hazard identification for
neurotoxicity and other noncancer
health effects is usually done in
conjunction with an evaluation of dose-
response relationships in the studies
used to identify the hazard. Determining
a hazard often depends on whether a
dose-response relationship is present
(Kimmel et al., 1990). Thus, the hazard
characterization provides an evaluation
of a hazard within the context of the
dose, route, duration, and timing of
exposure. This approach combines the
information important in comparing the
toxicity of a chemical to potential
human exposure scenarios (Section V).
Secondly, it avoids the potential for
labeling chemicals as ‘‘neurotoxicants’’
on a purely qualitative basis. This
organization of the risk assessment
process is similar to that discussed in
the Guidelines for Developmental
Toxicity Risk Assessment (56 FR
63798), the main difference being that
the quantitative dose-response analysis
is discussed under a separate section in
these guidelines.

Hazard characterization involves
examining all available experimental
animal and human data and the
associated doses, routes, timing, and
durations of exposure to determine if an
agent causes neurotoxicity in that
species and under what conditions.
From the hazard characterization and
criteria provided in these Guidelines,
the health-related data base can be
characterized as sufficient or
insufficient for use in risk assessment
(section III.C). Combining hazard
identification and some aspects of dose-
response evaluation into hazard
characterization does not preclude the
evaluation and use of data when
quantitative information for setting
reference doses (RfDs) and reference
concentrations (RfCs) are not available.

The next step, the dose-response
analysis (section IV) is the quantitative
analysis, and includes determining the
no-observed-adverse-effect-level
(NOAEL) and/or the lowest-observed-
adverse-effect-level (LOAEL) for each
study and type of effect. Because of the
limitations associated with the use of
the NOAEL, the Agency is beginning to
use an additional approach, i.e., the


