
Accumulation of PCB Congeners in



Dietary insects were collected as adults returned to the
nest to feed nestlings. Adult tree swallows typically bring a
“bolus” of insects carried in their mouths to dependent young.
When adults are captured at the nest box, this bolus can be
removed from their mouths before the parent feeds its young
(10). Upon collection, food bolus weights averaged 0.22 (
0.027 g wet mass. The food boli were frozen and composited
before analysis as needed to meet analytical requirements.
Parents deliver food to their young an average of 18 times



into one of four metabolic groups was based upon chlorine
substitution pattern and metabolism by P450 isozymes:
group I congeners have no meta-para and ortho-meta
vicinal hydrogen atoms and are not metabolized; group II
congeners have only meta-para vicinal hydrogen atoms and
are metabolized by CYP2B isozymes; group III congeners
have only ortho-meta vicinal hydrogen atoms and are
metabolized by CYP1A isozymes; and group IV congeners
have both meta-para and ortho-meta vicinal hydrogen
atoms and are metabolized by both 2B and 1A isozymes.
While this scheme was developed from mammalian studies,
studies in birds have found similar enzymatic behavior toward
PCB congeners (21-26).

PCA was performed using SIMCA-P (Umetri, NJ; version
7.0) software. PCA is a multivariate statistical method that
reduces the dimensionality of the data (in this case, n ) 42
samples with 103 PCB variables) and allows projection onto
a small number of principal components (usually 2-3) that
are linear combinations of the original variables. Patterns in
the data were evaluated qualitatively from plots of the
resultant principal component scores (18, 27, 28).

Congener-specific uptake rate constants (kui) were esti-
mated for 25 individual PCB congeners in tree swallow
nestlings from the REMN and SA13 sites. Rate constants were
calculated from the congener-specific rates of PCB uptake
(Ui) in the nestlings that occurred between day 5 and day 15
post-hatch and dietary concentrations of the selected PCB
congeners measured in food boli (Cid) according to

PCB uptake rates (log(pg g-1) d-1) were calculated from linear
regressions of log-transformed PCB concentrations in the
nestlings over time (5-15 d). Cid values were log-transformed
concentrations of the selected PCB congeners (pg g-1) in
food boli collected at the same site as the nestlings. The
uptake rate constants (d-1) were estimated under the
assumptions that feeding rates, growth, metabolism, as-
similation efficiencies, and elimination rates were constants.
In addition to the selected congeners evaluated in this study,
uptake rate constants for all of the PCB congeners measured
in our analysis are available from the authors.

Results and Discussion
Concentrations. Concentrations of PCBs were among the
greatest ever measured in tree swallow nestlings in North
America (1-8). Total PCB concentrations in day 15 nestlings
at the contaminated REMN and SA13 sites were 96 000 and
32 000 ng/g, respectively. Nestlings collected at the upstream



(upstream) and SARA (downstream) sites fell outside the



to accumulate additional PCBs from the local environment,
were not at the breeding sites long enough to reach steady
state (8).

Uptake Rate Constants. Congener-specific uptake rate
constants (kiu) were estimated from empirical data on the
concentrations for a subset of 25 individual congeners in
tree swallow nestlings and their diets. The rate constants
were calculated as an initial evaluation of PCB uptake at the
REMN and SA13 sites (Table 2). PCB uptake in avian species
is a factor of the dietary concentration and the ingestion rate
(4



quantitative, congener-specific models for uptake may be




