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Coral bleaching occurs when symbiotic algae living
inside a coral is degraded or expelled, reducing the
availability of energetic resources. Events of coral
bleaching have been reported in most coral reefs
around the globe. Jackson (2008). PNAS. 105 (1):
11458-11465.
Oxidative stress has been suggested as a mechanism
triggering bleaching (Fig 1). We hypothesize that
reduction of reactive oxygen species (ROS) during
stress can reduce or prevent coral bleaching.
We used the model organism Aiptasia pallida (Fig
2) to test the effects of two natural antioxidants:
catechin, found in green tea and resveratrol, found
in red wine, on thermally induced bleaching.
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Experimental Setup:
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Anemones, obtained from Carolina Biological®
Company, were allowed to acclimatize for at least
one week prior to any experiment.
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Figure 1. Adapted from: Perez & Weis (2006). J. Exp. Biol.
209(14), 2804–10.
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Figure 6. ROS Intensity in experimental anemone’s tentacles.
Antioxidant treatments significantly reduced ROS species.
No difference was observed between treatments

Zooxanthellae single cell photosynthetic activity
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• Catechin treatment appears to have a
beneficial effect on the anemone; reducing
ROS content by 96% compared to the heat
stressed anemone.
• Antioxidant-treated single cell zooxanthellae
showed a photosynthetic efficiency 91%
higher than the stress treatment at 33°C and
was similar to our control at 25°C.
• Catechin may increase survivorship of
anemones during thermal stress.
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Confocal microscopy was used to image ROS
(Fig 3). Anemones were loaded with the nonspecific ROS dye CellROX® Green and
intensities were measured using FIJI Software
(Fig 4).

CONCLUSIONS

One-way ANOVA: (F4,27 = 24.27, p < 0.001).
*Post-hoc Tukey HSD p < 0.001.
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Treated anemones were exposed to an initial
single dose of 5 μM for the duration of the
experiments.
All analyses were made on homogenized
anemone tentacles cut up to 2mm from the tip.
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INTRODUCTION

One-way ANOVA: (F3,166 = 2.65, p = 0.0505).
*Post-hoc Tukey HSD p = 0.0331
*
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FUTURE DIRECTIONS
• Measure chlorophyll a content after
experimental treatments.
• Test antioxidants produced by marine
macroalgae and corals.
• Test antioxidants on corals.
• Live confocal imaging of stressed coral and
anemones.
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Figure 7. Zooxanthellae dark adapted quantum yield.
Data were log-transformed prior to analysis
Catechin treatment significantly reduced quantum yield loss.
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Figure 4. Confocal microscope image of an
anemone endosome dyed with CellROX® Green.

One-way ANOVA: (F4,30 = 1.307, p = 0.2898).
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Figure 2. A. pallida, our
working model
organism.

Figure 3. Confocal
microscope image of an A.
pallida tentacle.
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• Determine the efficiency of ROS
scavenging by natural antioxidants.

Figure 5. Single cell selection for quantum yield
measurements.

• Reduce the loss of zooxanthellae during
thermal induced bleaching in live corals.

A microscope equipped with a fluorometer was
used to measure single zooxanthellae quantum
yield as an indicator of health.
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Figure 8. Anemone survival percentage during the experiments.
No significant difference was found between treatments

Figure 9. Confocal image of a newly settled Porites
astreoides larvae. Red auto-fluorescence is emitted by
the zooxanthellae (excited at 488nm) living inside the
coral; green auto-fluorescence is emitted by the calcium
carbonate skeleton and Green fluorescent proteins (GFP)
(excited at 561nm).
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