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Biological Markers in Environmental Health

Research

by the Committee on Biological Markers of the National

Research Council*

The National Academy of Sciences/National Research
Council (NAS/NRC) was asked by the Environmental
Protection Agency (EPA) and the National Institute of
Environmental Health Sciences Lo conduct a study of
the scientific basis, current state of development, val-
idation, and use of biological markers in environmental
health research. The project is being conducted by four
subcommittees of the Committee on Biological Markers
within NRC’s Board of Environmental Studies and Tox-
icology. These groups will evaluate the status of bio-
logical markers for specific biological systems: markers
of reproductive and developmental effects, with an em-
phasis on neurodevelopmental effects; pulmonary sys-
tem markers of exposure, effects, and susceptibilities;
markers of immunological changes as they relate to can-
cer, including childhood cancer; and markers of ecolog-
ieal toxicity, including markers of ecosystem exposure
and altered processes.

As part of this project, the Subcommitiee on Repro-
ductive and Developmental Toxicology convened a sym-
posium January 12-13, 1987, in Washington, DC. In-
vited speakers described their research and its possible
application to the development and use of biological
markers. This issue of Environmental Health Perspec-
tives contains the proceedings of that symposium,

In this infroductory article, the parent committee sets
forth in general terms the broad concepts and definitions
of biological markers and discusses the use of markers
in environmental health research. The committee’s de-
liberations are eontinuing; the following is offered as an
introduction to the symposium and as an indication of
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the kinds of information and concepts being used by the
committee. An extended report from the Committee on
Biological Markers and its Subcommittee on Reproduc-
tive and Developmental Toxicology is in preparation and
will be published separately by the National Academy
Press and will contain the findings and conclusions of
the committee.

Concepts and Definitions

Biological markers are indicators signaling events in
biological systems or samples. It is useful to classify
biological markers into three types, those of exposure,
effect, and susceptibility, and to deseribe the events
particular to each type. A biological marker of effect
may be an indicater of an endogenous component of the
biologieal system, a measure of the functional capacity
of the system, or an altered state of the system that is
recognized as impairment or disease. A biclogical
marker of susceptibility is defined as an indicator that
the health of the system is especially sensitive to the
challenge of exposure to a xenobiotic:compound (a com-
pound originating outside the orgapism). A biological
marker of exposure may be the identification of an ex-
ogenous substance within the system, the interactive
product between a xencbiotic compound and endoge-
nous components, or other event in thé biological system
related to the exposure. Of utmost importance is the
correlation of biological markers of exposure with health
impairment or potential health impairment.

It must be emphasized that there is a continuum be-
tween markers of exposure and markers of health sta-
tus, with certain events being relatable to both types
of markers. The terms biological monitoring and health
monitoring are also in common use, and their distin-
guishing features are subject to debate (7). In essence,
biological markers can be used for both biological mon-
itoring and health monitoring.

Onece exposure has oecurred, a continuum of biological
events may be detected. These events may serve as
markers of the initial exposure, internal dose, biologi-
cally effective dose (dose at the site of toxic action, dose






