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« Aguatic ecosystems are increasingly subjected to
multiple stressors;
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- Climate change drives variations in key abiotic factors, like
temperature and pH,;
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 These changes can alter the toxicity and absorption of
26 °C (Standard temperature) marine ecosystems?3)

antibiotics in aquatic organisms;

« Sulfamethoxazole (SMX), Trimethoprim (TRIM) are two of the most used antibiotics 28 °C (Moderately high temperature +2°C) pH 7.5 (Standard pH)

in the last 50 years; 32 °C (High temperature +6 °C) pH 9.0 (Alkaline freshwater projections?)
TRIM Human \L \I/
S Agriculture medicine
C’ T 0.  on  EEm P e After 28 days of exposure N7
SMX Cg gy Q e29% SESan T .
Applied in g S 7., @
MIX == it gHE :
Veterinary Aquaculture ' b
o ) . . Antioxidant defense Lipid peroxidation Energetic metabolism Cholinergic o N
* These antibiotics and their mixture (MIX) are widely used to treat and prevent mechanisms alterations neurotransmission ~ Genotoxicity Histology
several bacterial infections?; { FORCRRER R Rl RSl R RGBTk ACHE activit Gils cometassay  Liver pathologicalindex

. .
- *
.
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Understanding how these stressors interact is essential for assessing the risks
to biodiversity and ecosystem functioning, reinforcing the importance of
integrative ecotoxicological approaches in environmental risk assessment.
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Biomarker Response Index (BRI)
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« SMX demonstrated higher effects under pH 6.5,
causing major alterations in D. rerio (e.g., oxidative
stress, lipid peroxidation, and DNA damage);
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« At 28 oC, SMX and MIX exhibited increased toxicity inducing
severe biological alterations (e.g., neurotoxicity and DNA
damage);
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 TRIM decrease toxicity with increase in temperature, causing
negligible alterations in D. rerio (e.g., antioxidant defense
mechanisms alterations);
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 The toxicity of TRIM and MIX decreased at pH 6.5,
while pH 9.0 remained similar to the standard condition,
leading to impairment of antioxidant defenses as well as
DNA and histological injuries (severe alterations);

‘IlIlIlIlIlIlIlIlllllllllllllllllllll..
L 4 4
QEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

« Antibiotics mixture was the most toxic and overall, causing
severe alterations in D. rerio (including pronounced
genotoxic and histological damage) across all the
temperature scenarios;
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