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A model is described to explain the compositional
similarities and differences in chlorobiphenyls (CBs) in
members of marine food chains, including water.
Four groups of CBs are distinguished based on the
presence/absence of vicinal H-atoms in o,m and/

or m,p vicinal H-atoms, according to structure —activity
relations for their biotransformation by cytochrome
P-450 1A and 2B isozymes. Contents of CBs (X) in
water, diatom, mussel, copepod, worm, shrimp, flounder,
herring, and harbor porpoise were transformed into
molar X/153 ratios (CB-153 is persistent} and plotted
against X/153 ratios in diatom, lacking metabolic
efficiency. For each metabolic group, a linear plot
resuits. Their slopes indicate relative metabolic ef-
ficiencies of cytochrome P-450 isozymes. Indication
of PB-type enzyme activity in harbor porpoise, fiounder,
and herring that was not observed before biochemi-
cally is new. Metabolic slopes of CBs can also be
used as environmental stress indicators by com-
parison of slopes in a selected organism in areas with
different degrees of contamination.
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introduction

In an aquatic organism, the bicaccumulation of lipophilic
compounds depends on their concentrations in ambient
water and the food (1), on the mechanisms and kinetics
that control the distribution between water and food (2),
on the position of the organism in the food chain, and on
metabolism (3—6). Ithasbeen postulated that the contents
in their lipids are linearly related to concentrations in water,
when exchange can take place directly through gills or skin.
The ratio at equilibrium is defined as the biological
concentration factor (BCF) (7). If the distribution between
bodylipids and water were a mere partitioning process, log
BCF would be expected to show a linear relationship with
the log octancl—water distribution coefficient (Kow) (8).

Linear plots of log BCF vs log K. have been obtained
in several cases (9— 14}, but also significant deviations have
been reported (5, 15—17). The deviations are believed to
result from the reduced passage of larger molecules through
biological membranes (11), adsorption onto surfaces (1),
and uncertaintes in K,, values (I8). The relationship
between BCF and K. is also affected by metabolic
processes. The compositions of CB mixtures in the tissues
of organisms with effective metabolism differ from those
in other organisms. This will be particularly evident for
those organisms that lack direct exchange between their
body lipids and water [birds and mammals (19—24)].
Uptake in these organisms takes place mainly through food,
and excretion is often facilitated by metabolism, trans-
forming the lipophilic compounds into metabolites with
increased water solubility. These compounds are elimi-
nated through urine and feces.

We propose here an approach to interpret the patterns
of CBs in organisms of a complete food web, including
water. Anevolutionary simple organism such as the diatom,
in which lipophilic anthropogenic contaminants are in
equilibrium with the surrounding water and which does
not possess metabolic potency, was selected as the reference
organism. The distribution of organics between water and
lipids is controlled by several mechanisms such as equi-
librium partitioning and adsorption. Their relative roles
are poorly known. The use of a reference organism
eliminates the need for detailed insight into these mech-
anisms. Their effects are included in the observed distri-
bution of organics between diatom and water. The CB
patterns in other organisms of the food web are compared
with the pattern in this organism for the elucidation of
biotransformation processes.

CBs are usually present in environmental samples as
complex mixtures. As their absolute concentrations in the
various compartinents such as water and organisms differ
widely, it is cumbersome to compare patterns of these
compounds on the basis of absolute contents (for organ-
isms) and concentrations (for water). The problems are
eliminated by expressing contents {or concentrations) on
a relative basis. As the relative stability of CBs is a major
aspect of this paper, we shall express here the contents of
all CBs in organisms relative to a persistent congener, in
this case CB-153. Thiscompound (2,2°,4,4’,5,5-hexachloro-
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