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Introduction

• Deepwater Horizon (DWH) oil spill released over 800 
million liters of oil into the Gulf of Mexico in 2010.1

• Polycyclic aromatic hydrocarbons (PAHs) from oil 
impair the glucocorticoid stress response in teleost 
fishes.2

• Short-term exposure to PAHs = increase in cortisol 
levels.

• Long-term exposure to PAHs = decrease in cortisol 
levels and pituitary atrophy.

• Atrophied pituitary corticotrophs display a reduced 
cell area and greater intercellular.3

Discussion

Objective and Hypothesis
• To quantify pituitary surface area and perimeters of 

Gulf toadfish exposed to DWH oil for 28-days under 
control (not detectable) or high (3.53 ± 0.26 µg 
PAH50/L) concentrations.

• It is hypothesized that pituitaries exposed to DWH
oil would have a reduced surface area and/or 
perimeter than control pituitaries.

Methods

Results

Fig. 1: (A) A cross-section of a Gulf toadfish pituitary exposed to control conditions and a (B) cross-section of a Gulf 
toadfish pituitary exposed to high PAH concentrations. Scale bar, 0.1 millimeters, and magnification of 10X.
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Fig. 2. Gulf toadfish pituitary surface area after control or high PAH exposure, N= 7. Values are means; error bars 
denote standard error of the mean, *P < 0.05 compared to control.

Fig. 3. There is no relationship between sex and pituitary surface area (females N= 9 and males N = 5). Values are 
means; error bars denote standard error of the mean.
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Fig. 4. Gulf toadfish pituitary perimeter after control or high exposure, N = 7. Values are means; error bars denote 
standard error of the mean.

Fig. 5. There is no relationship between sex and pituitary perimeter (females, N= 9 and males, N = 5). Values are 
means; error bars denote standard error of the mean.
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Extracted pituitaries 
embedded in paraffin 
blocks.4

Sectioned with a microtome 
to collect tissue samples.5

Deparaffinization and staining techniques.6

Light microscope to 
analyze pituitary 
surface area and 
perimeter.

http://www.filmingflorida.com/
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• Hypothesis was not supported.
• PAH exposure may disrupt thyroid hormone 

synthesis and promote pituitary enlargement.7

• Pituitaries can become hyperactive to compensate 
for thyrotropin deficiency.

• Hyperthyroidism is linked to reduced cortisol levels 
in common carp (Cyprinus carpio).8

• Hyperplasia and hypertrophy may also play a role in 
pituitary enlargement.9

• Pituitary growth may be biologically important for 
the relief, adaptation, and acclimation to stressful 
environments.10

Thyrotrophs

Thyroid-Stimulating Hormones

Activation of Thyroid 

Pituitary Growth

Future Directions
• Compare cortisol secretion between PAH-related 

pituitary atrophy and enlargement under 
combinations of environmental stressors.

• Ecological consequences of DWH oil spill on 
population dynamics with emphasis on recruitment 
rates of fish species.
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