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Background Results y ’ . - : * ;:.'j v
Aquatic toxins are potent natural toxins synthesized qu‘gi : 5:-:1: I -~ 'r_.."
by some cyanobacteria and marine algae species 2§ o 25 - ‘ ~—_
during harmful cyanobacterial and algal blooms 2 5 om txo
(HABs). HABs constitute a human and environmental = = .
health concern worldwide. cone! o - cone o
Among these waterborne toxins, there is the . ¢ . ;
neurotoxin saxitoxin (STX) and its derivatives. g5 % Eqw
Despite being extensively studied for more than FE g 3
eighty years, the full biological effects of STX remain =5 - I mg " I
elusive, especially its effects in the aquatic biota. L5 Th
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This work aims at comprehensively evaluating the £ E o
effects of short exposure (24h) of the model b S ™
cladoceran Daphnia magna to an environmentally ;; I §~
relevant concentration of STX (30 pg L-1), that ; z - 2" I
also corresponds to the safety guideline established 5 S i = — -

by the World Health Organization for this toxin in

Figure 1. Antioxidant enzymes activity (A to E); and TBARS levels (F) in D. magna exposed to 30 pg L1 of saxitoxin (STX, in black) and control organisms

recreat|0na| freShwate 'S [1], SlmUIatlng d POSSlble (Control, in grey). Error bars correspond to standard error of the mean values; * represents statistically differences (Independent samples T-test or Mann-
pulse exposu re that may OCCUr in a freshwater Whitney U test, p < 0.05), ** represents statistically differences (Independent samples T-test or Mann-Whitney U test, p < 0.001) between the exposed and
control organisms.
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World Health Figure 2. Total cholinesterases (ChE) activity (A); heart rate (B); and total 5-methylcytosine DNA methylation levels (C) in D. magna exposed to 30 pg Lt of

Organization

saxitoxin (STX, in black) and control organisms (Control, in grey). Error bars correspond to standard error of the mean values; * represents statistically

differences (Independent samples T-test or Mann-Whitney U test, p < 0.05), ** represents statistically differences (Independent samples T-test or Mann-

> Daphnia magna juveniles (4 days o|d) Whitney U test, p < 0.001) between the exposed and control organisms.

> 24-hour exposure > Exposure to STX inhibited CAT activity, possibly leaving organisms with an impaired antioxidant metabolism
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» 5 replicates per condition » The glutathione detoxification system (particularly GSTs and Se-dependent GPx) seems to play a crucial role in

STX detoxification

» The increase in GSTs and GPx activity was not sufficient to prevent lipid peroxidation
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» STX-induced oxidative damage can lead to the oxidation and loss of cholinesterases activity

» The decrease in the heart rate in STX-exposed individuals could be the consequence of acetylcholine accumulation
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Colorimetric assay » Organisms exposed to STX showed a significant decrease in total 5-mC DNA methylation levels, an important
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Figure 3. In the star plot, the black line represents the IBRv2 index [2] of STX-exposed organisms that is presented relatively to the control organisms (grey
line; 0). Values above 0 indicate biomarker induction, and values below 0 indicate biomarker inhibition.
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to aquatic biota.

 The occurrence of HABs and aquatic toxins in ecosystems are predicted to rise,
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reinforcing the need for further studies involving aquatic neurotoxins.
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