
,

mutagenic, and toxic effects of
energy related chemicals and
complex mixtures of chemicals;

Define mechanisms involved in
the induction of biological
damage following exposure to
low levels of energy-related
pollutants by supporting
research on bimolecular struc-
ture, gene function and control,
genetic damage and repair, and
cell transformation; and

Develop new approaches, in-
struments, and methodology for
the improved diagnosis and
therapy of human diseases, and
in the study of human physio-
logical processes, including the
brain and heart.

rhe research is carried out in the
ollowing major program activities.

4ealth Effects Research This pro-
]ram is primarily concerned with
?valuating the delayed types of
]ealth effects—tumors, heritable
~efects, developmental effects,
md damage to body organs—that
we caused by chronic low-level ex-
]osure to energy-related physical
md chemical agents. The research
Jtilizes molecular, cellular, and
mimal test systems to obtain
~uantitative data on dose response
‘elationships and to develop an
mderstanding of differences in
\pecies sensitivity. Because credi-
)1~ extrapolation of such data to
nan requires a knowledge of the
nechanism underlying the induc-
:ion of adverse effects in different
>pecies and because the produc-
tion of delayed effects is not
>Iearly understood, extensive use
s made of generic and basic
‘esearch to provide experimental
systems, techniques, and insights
Iaving the broadest application to
neaith-risk prediction. Included is
the development of improved
biological test systems and im-
proved techniques for the extrapo-
lation of experimental data to
man.

Health effects research cuts
across virtually all of the energy
technologies. Areas of ongoing
research include those that ad-
dress health effects associated
with the broad spectrum of ioniz-
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il g radiation and a variety of
e lergy-related chemicals, in-
c Jding indoor air pollutants,
F \Hs, and related compounds
a sociated with synthetic fuels
p oduction. Extensive research is
c inducted to elucidate the mech-
a lisms which cause cancers and
n utations, metabolism of energy-
rl Iated chemicals, and mech-
a Iisms of DNA repair. Categories
a research include:

1 Carcinogenesis (the production
of cancer)— Both established
and developing energy tech-
nologies produce or involve
physical and/or chemical agents
that can cause human cancer.
Carcinogenesis research em-
phasizes evaluation of the
tumor-causing potential of such
agents, detection and character-
ization of carcinogens, elucida-
tion of pathways and ways to
detect formation and growth in-
dicators of tumor, investigations
to correlate exposure condi-
tions (carcinogen dose) with
tumor incidence in animal
populations, and elucidation of
mechanisms of carcinogenesis.

Because the production of
cancer is a complex process
that may include discrete initia-
tion and promotion steps, re-
search into cancer induction
often involves the study of com-
plex interactions among differ-
ent causative agents. Emphasis
is also being given to research-
ing free radicals and other ox-
idizing species that play a role
in both chemical and radiation
carcinogenesis.

Mutagenesis (the rwoduction of
muta~ons)—Alteration of gen-
etic material by physical and
chemical agents may produce
heritable defects as a result of
mutations in reproductive, or
germ, cells. Mutations in non-
reproductive, or somatic, cells
may result in cell modifications,
leading to cancer or other
health effects. The mutagenesis
research program emphasizes
investigations of the mutagenic
potential of energy-related
physical and chemical agents;
metabolism of chemical agents
in target cells; correlation of

mutation freqd’en~$ with level c
exposure to a muitagen; evalua-
tion of health consequences
that mutations may produce at
the population level; measure-
ment of chemical dama~geto
DNA formation; and elulcidatior
of mechanisms of mutagenesis
including the relationship of
mutagenesis to tumor induc-
tion. Effects on germ cells
(chromosomal modifications)
are also studied in detail.

L Systems damage--Many hazarc
ous environmental agents mani
fest their toxic potential by im-
pairing one of the body’s func-
tional systems. %Ch ellfects—
particularly delayed impairment
of the respiratory, immune, ner-
vous, reproductive, and blood
forming systems or the develo[
ing embryo/fetal system —may
lead to chronic disease with at
tendant health costs. The majo
efforts in this research area in-
clude the identification of earl)
indicators of biolc)gical damag(
interspecies comparison of ma
jor functional systems and thei
sensitivity to environmental
agents, the development of im-
proved biological test systems,
and the conduct of dbse re-
sponse studies that support
risk estimates for man.

L Basic research—This is a sub-
stantial research effort aimed z
providing the mechanistic and
conceptual foundation that is
needed to understand Ihow
physical and chernicai agents
interfere with life processes.
Emphasis is on molecular and
cellular studies tc) elucidate thi
normal structure and function
of key biological systems or
processes. Included is researcl
in biophysics (structure of
macromolecules and organ-
elles), genetics (including DNA
damage and repair), and cell
biology (cell growth, cell dif-
ferentiation, and cell regulation

Human Health and Assessment
The Human Health alndAssessmc
program supports research to prc
vide information on the response
of individuals and human popula-
tions to toxicants and the feasibil


