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Introduction

Industrialization and the incomplete combustion of organic matter have
caused a significant increase in concentrations of polycyclic aromatic
hydrocarbons (PAHs) in the natural environment 2. Major sources of
phenanthrene, a tricyclic PAH, include fossil fuel combustion, waste
incineration, and weathered crude oil Bl. While phenanthrene has been
cited on the Environmental Protection Agency’s (EPA) priority pollutant
list and the Center for Disease Control’'s (CDC) toxic substance registry,
little is known about its toxicity to humans or wildlife %31,

Phenanthrene was found to have cardiotoxic effects in fish including:
pericardial edema, cardiac arrhythmia as a 2:1 atrioventricular
conduction block, reversible dose-dependent bradycardia (decrease in
heart rate), abnormal cardiac morphology, and reduced circulation 471
In previous experiments, we found that phenanthrene exposure also
induced bradycardia in X. laevis embryos. Here we present evidence
that the bradycardic response to phenanthrene was rapid and reversible
and that phenanthrene exposure causes cardiac arrhythmia.
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Phenanthrene Exposure Affects Cardiovascular Function in African
Clawed Frog (Xenopus laevis) Embryos
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Figure 2. Preliminary study: Heart rates of the same embryos were
monitored over three different stages of development. Embryos were either
exposed (E) to 5 ppm phenanthrene or 0.05% DMSO for varying periods of
time and some were allowed to recover (R).

Recovered

Heart Rate (bpm)
.
< 7

-8~ 0.05% DMSO
80

0051152 6 8 10 12 14 19

Time Point (hours)

- 0.05% DMSO
-#- Phenanthrene (5 ppm)

[
[+
(=]

ha
(=1
(=]

Interbeat Variability {msec)

0051152

Time [ahours]

L J 1 IwNEEeile YLalk
e N - - s B I . e N  — — R b b N ) - -

-l Phenanthrene (5 ppm)

w NS

NH-INBRE

Recovered

>

Heart Rate (bpm)

-~ 0.1% DMSO -+~ 5 ppm Phenanthrene
-= 1 ppm Phenanthrene -+ 10 ppm Phenanthrene

6 ]
Time Point (hours)

o)

-+ 0.1% DMSO
-= 5 ppm Phenanthrene

Heart Rate (bpm)

=5
B
(=]

6 9
Time Point (hours)

Figure 5. A) Animals were exposed to varying doses of phenanthrene and
their heart rates monitored. B) In comparison to stage 42, hearts from stage
46 embryos do not demonstrate bradycardia when exposed to S5 ppm
phenanthrene.
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