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The aim of this research project is to understand 
the role of oxidative stress in A. hydrillicola 
cytotoxicity and determine if antioxidant 
compounds may protect the cells. Common 
oxidative stress inhibitors, Gingko biloba extracts 
and selenium, have been tested in different 
concentrations in order to determine if oxidative 
stress is present and preventable.
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• Aetokthonos hydrillicola, a species of cyanobacteria, has 
colonized an invasive species of hydrilla in the lakes of 
the Southeastern United States.

• A. hydrillicola is the suspected cause of Avian Vacuolar 
Myelinopathy (AVM), a neurological disease affecting 
birds. Birds develop AVM after consuming hydrilla or 
affected prey.

• Symptoms of AVM: brain lesions, loss of basic motor 
skills, and often leads to death. The mechanism of AVM 
disease is currently unknown.

• The model used in this experiment was a C6 rat cell line. 
A. hydrillicola extracts induce cell cycle arrest which is 
easier to observe on a cellular level rather than 
organismal level.

• Oxidative stress is when the production of oxidizing 
molecular species and cellular antioxidants are not 
balanced leading to cell death.

• If oxidative stress is contributing to A. hydrillicola 
cytotoxicity, then treating cells with antioxidants should 
reduce toxicity.
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Oxidative Stress Inhibitor Analysis
• Confluent cells were plated in 96 well plate.
• After 24 hour period, cells were dosed with Selenium at the following 

concentrations: 0.01-100 μMM
• Cells were dosed with Ginkgo extract at following concentrations: 

0.1-100 μMg/mL
• Cells were incubated between 1-3 hours.
• Cells were then dosed with A. hydrillicola/hydrilla extract at the 

following dilutions: 1:16, 1:32, 1:64, 1:128, 1:256, 1:512. 
• Treated cells were observed at various time points (2, 4, 6+ hours) 

after dosing, and examined for signs of cell cycle arrest and 
cytotoxicity.

Cells pretreated with antioxidants did not 
show any morphological differences 
compared to those without pretreatment. 
Therefore, selenium and ginkgo do not 
appear to prevent toxicity. Rounding in 
the cells was one key morphological 
change that indicates cell cycle arrest. 
Other morphological changes such as 
shortening of cellular processes was 
also noted.

Future Research 
To further investigate the effects of A. 
hydrillicola, oxidative stress assays will 
be performed to test for the presence of 
oxidizing species in the C6 cell line. 
Other oxidative stress inhibitors will also 
be tested to try to prevent toxicity 
caused by this cyanobacteria.

Figure 5. Cell 
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Figure 4. Cells dosed with 
hydrilla extract after 24h. No 

differences in toxicity were seen 
between cells receiving 

pretreatment with selenium (C, 
D) versus those without 

pretreatment (A, B). 
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Figure 6. Cells dosed with 
hydrilla extract after 24h. No 
differences in toxicity were 

seen between cells receiving 
pretreatment with Gingko (C, 

D) versus those without 
pretreatment (A, B). 

Figure 1. Hydrilla with 
cyanobacteria

Figure 2. American Coot Figure 3. American 
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