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Metabolic Rate as an Indicator of Stress
from Contaminant Exposure
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+ Changes in metabalic rates have implications for processes
such as energy storage, growth and reprduction

* Metabolic rate of exposed organisms:
* may be an exceilent physiciogicsl measure of sublethal stress
because It reflects multiple processes occurring within an

* may be a criterion for determining whether cellular effects from

contaminant exposure are relevant to higher levels of biclogical
organization
* We hava documented Increased |
metabolic mtes in numerous . [ ]
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Currently we are testing:
« whether metabolic rates Increasa in animals exposed 1o chroaic,
low level radiation
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» Each mesocosm has a sealed '7Cs source

located above it

Schematic of taciity
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* Using a variety of organisms we can determine:

1) the frequency of chromosome damage at various
radiation exposures and metal contaminant concentrations

2) the relationship between cellular damage and metabolic

3) treatment effects on an individual's energy allocation

pattern, growth and survival

ecological risk analyses

Benefits to the DOE

= reduce uncertainties associated with

* provide defensible scientific evidence on which
cleanup decislons can be based

* broad application across DOE sites
* reduce DOE’s need to take an ultra-conservative

approach to cleanup, resulting in substantial

cost savings



Introduction

= DOE faces complex decisions regarding T !
clean-up of contaminated sites —

Science can enter the decision making .
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= The sclence of quantifying risk to humans
from exposure to radiation Is well developed

and internationally accepted
u In contrast, the methods, endpoints and

Interpretation of ecological risk analysas are still being
developed and lack standardization

Fundamental Differences In Human
and Ecological Risk Analyses

Type _Unit of Obsorvation . Endpoint DRose-Response

Human individual lifetime cancer relativnships
nisk estiblished

Ecological vaties varies not established

pupnlnlws
m DOE needs a sclentificalty '. ekl
defensible protocol for measuring
ecologlcal risks

= A sound protocol Is possible only when the mmiomhip between
sublathal, cellular damage Is made with the performance of
individuals and populations exposed to:

m chronlc, low-level radiation, and
= radlation in combination with chemical contaminants

® Establish protocols for assessing ecological risks by coupling molecular
damage to effects observed at the Individual and population levels of
biological organization

Changes In Metabolic Rate and
Energy Allocation
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Changes in:
Agesspecific Survivorship,
Reproductive Chatpal,

Our Emphasis To Date Has Been: \‘ Ape at Maturits,
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¥ Quantitying responses of organisms exposed 10 contaminants =
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