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Background
• Plasma metabolite (glucose, cholesterol, triglycerides) levels are often used 

as indicators of health and nutritional status in birds.1 Specifically, plasma 
triglycerides can positively correlate with body mass change.2,3

• Sex, age, body mass, glucocorticoid-induced energy mobilization, and 
dietary intake can also influence plasma metabolite levels, making 
metabolite levels difficult to interpret.4

• While circulating levels of triglycerides are known to reflect body mass 
change over extended periods of time (weeks), little is known about the 
short term (hours, days) significance of plasma metabolite levels.3

Question and Hypotheses
Question: What is the primary driver of circulating metabolite levels in birds?

Hypothesis (experiment one): Triglycerides reflect longer term (days) food intake.

Hypothesis (experiment two): Recent food consumption (minutes to hours) has a 
stronger effect on plasma metabolite profiles than corticosterone levels, sex, or 
body mass change.

Methods
Study site: On Middleton Island AK, free-living black-legged kittiwakes (Rissa 
Tridactyla) nest on the outside of an abandoned radar tower – individual nests 
are accessible from the inside the tower. 

Experiment One (Timescale: Days)
• (See Edwards et al. poster #1-89 SICB 2019)
• Some nests supplementally fed whole fish ad libitum 3x/day (“fed”), 

others not supplemented (“unfed”) 
• Age-matched chicks (age 5-11 days) from each group bled, plasma 

triglycerides measured (Wako L-Type Triglyceride M kit)

Experiment Two (Timescale: Minutes) 
• 6 day old chicks videoed and bled as part of larger experiment (See 

Benowitz-Fredericks et al. talk #102-1 SICB 2019)
• Most recent feeding prior to bleeding recorded from videos (time of 

feeding defined as moment chick pulled head back after receiving food 
from parent’s beak)

• Plasma triglycerides and glucose measured using enzymatic colorimetric 
assays (Wako L-Type Triglyceride M; Cayman Chemical Glucose)

• Cholesterol measured with CardioChek meter in the field
• Corticosterone measured in plasma via RIA 

Results
Experiment One (Timescale: Days)
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Figure 1. Plasma triglyceride concentration is higher in food-supplemented 
kittiwake chicks (F2,28= 4.64 P = 0.02).

Experiment Two (Timescale: Minutes)
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Figure 2 . Plasma triglyceride concentration is higher in 
more recently fed chicks (t5.75 = 0.095  P = 0.047).

Factors that did not alter plasma triglycerides:
● Sex
● 24-hour change in mass

Factors that did not alter plasma cholesterol:
● Plasma corticosterone level ● Sex ● 24-hour change in mass ● Time since feeding
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Figure 3. Plasma glucose concentration tends to be lower 
in more recently fed chicks (t10.68 = 0.1215  P = 0.06).

Factors that did not alter plasma glucose:               
● Plasma corticosterone level
● Sex
● 24-hour change in mass

Discussion
• Plasma triglyceride levels were elevated in response to both long-term (Fig 1) and short-term (Fig 2) food intake. 
• Because the increase in plasma triglyceride levels was larger in response to short-term rather than long-term food 

intake (a difference of approximately 110mg/dL for short term vs only 40mg/dL for long term), recent feeding may 
mask the effect of longer-term nutritional status on triglyceride levels by increasing triglyceride levels even for birds 
with lower long-term nutrition.

• Recent feeding tended to decrease plasma glucose levels within fifteen minutes(Fig 3), potentially as a result of 
regulation by insulin.5

• The reduced plasma glucose following feeding (Fig 3) could also represent the energy expended in digesting or 
begging. The video data on behavior can be analyzed in the future to investigate this link to determine whether or 
not begging often occurred prior to feeding.

• The stronger effect of recent feeding on triglycerides verses glucose supports the role of triglycerides rather than 
glucose as the primary metabolite mobilized in response to food intake and nutritional fluctuations in seabird chicks.6
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