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the potential physiological e ects of a variety of stressors on wildlife,
such as environmental contaminants (For instance, the status of
the kidneys and liver has been evaluated using plasma biochemical
measures, energetic metabolism and bone metabolism (such as levels of
alkaline phosphatase, calcium, and phosphorus. However, there are very
few studies on the relationship between anthropogenic stressors and
plasma biochemistry in wild birds. However, some plasma biochemical
measures, such as glucose, cholesterol, uric acid, urea, creatinine, and
sodium levels, as well as the activity of alanine aminotransferase, have
been shown to correlate with concentrations of several HFRs and
organochlorines in raptor nestlings (of several species) and adult great
skuas (Stercorarius skua) breeding in northern Europe.

Model selection was used to further evaluate plasma biochemical
measures that were signi cantly related to anthropogenic habitat use or
HFRs. s allowed us to determine which variables—or combinations
of variables—best explained the variations in plasma biochemistry.
For each biochemical measure, a series of Generalized Linear Models
(GLZs) were used to rank them, and the Akaike’s Information Criterion
(AICC) was used to adjust for small sample sizes. In the models, the
e ects of plasma HFR concentrations and the amount of time spent
foraging in various habitats on plasma biochemistry were evaluated
to determine whether they had separate or combined e ects. e
models also tested confounding variables like the capture date, time of
day, egg laying date, ambient air temperature, body condition, thyroid
hormone levels, and time fasting on the nest that could a ect plasma
biochemistry.
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In veterinary medicine, plasma biochemistry is frequently
used as a diagnostic tool because levels below or above reference
values can indicate physiological disorders or diseases in animals.
Plasma biochemistry can be helpful for understanding the potential
e ects of anthropogenic stressors, such as contaminant exposure, in
correlative studies of wildlife species. e present study found that
urban or agricultural habitat use and/or HFR exposure correlated
with a number of plasma biochemical measures (cholesterol, albumin,
and phosphorus, as well as the activity of alkaline phosphatase and
aspartate aminotransferase) in ring-billed gulls breeding in the highly
urbanized Montreal area [9-10].  is suggests that these factors may
a ect physiological processes that in turn may a ect the plasma
biochemistry of ring-billed gulls. However, there was no statistically
signi cant interaction between plasma HFR concentrations and habitat
use variables in any of the models.

Cen “Us ‘o
e use of urban or agricultural habitats for foraging by ring-billed

gulls and their exposure to HFRs were linked to a number of plasma
biochemical measures. We propose a number of hypotheses based on

this that may point to health or physiological implications associated
with the preferential foraging use of these anthropogenic habitats. First,
we suggest that consumption of human waste from land 1ls and urban
areas, which typically contain a lot of fat, may raise plasma metabolic
biomarkers, particularly cholesterol and proteins (such as albumin).
Second, the increased plasma activity of aspartate aminotransferase,
which is synthesized in the liver, suggests that elevated exposure to
HFRs and possibly other contaminants found in agricultural elds
may have caused liver damage in the ring-billed gull. Alternative
explanations for the rise in plasma phosphorus levels observed when
foraging in agricultural elds are presented. e plasma biochemistry
and underlying physiological processes of urban-dwelling birds may be
a ected by speci c factors in urban and agricultural habitats (including
other contaminants), which require additional research.
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