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Antibiotic Pathways in the Environment

Medical use → Excretion → Wastewater → Natural waters
✓ Sources

✓ Entry routes
✓ Point vs non-point contamination



Environmental Fate of Antibiotics

Environmental persistence and microbial disturbance
✓ Persistence

✓ Transformation
✓ Bioaccumulation



Mechanism of action and effects of antibiotics on 
aquatic organisms

Ecological Implications of Antibiotic Pollution

✓ Microbial disruption
✓ Ecosystem imbalance
✓ AMR acceleration



Aquatic System Toxicity Evaluation

Tetracycline & Co-trimoxazole
Assessment

Daphnia magna  & Vibrio fischeri



Bioindicators used and study objectives

Daphnia magna: 
sensitive crustacean

Vibrio fischeri:
bioluminescent bacterium used 

in Microtox® assays



Materials & Methods
- Microtox® luminescence assay

- Daphnia acute and chronic exposure tests

- Statistical models: ANOVA, 4PL

- Concentrations: environmentally relevant ranges

Method Biological 

material 

Test conditions Tested 

concentrations 

Monitored 

parameter 

Final 

result 

Acute toxicity 
OECD 202/ SR 

EN ISO 

6341:2013/ 

Daphtoxkit F 

magna kit 

Daphnia magna 

(water fleas) 

Age 90 h 

Test duration 48h 

Incubation at 20±2°C, light 

Control with culture medium 

Tetracycline 

6.25-100mg/L 

 

Cotrimoxazole 

6.25-100mg/L 

Mortality/ 

 

immobilization 

EC50-48h 

(mg/L) and 

<10% effect 

in control 

 

Organism: V.fischeri (ATCC
7744)

Acute testes: 1 mg/L-1 
gr/L) 30 min

Chronic testes: 48 h Bioluminescence 
inhibition measured by 
Microtox® → EC₅₀ via 4PL 
model



Results

- Vibrio fischeri:
  • Tetracycline EC50 = 5–10 mg/L
  • Co-trimoxazole EC50 = 50–100 mg/L
  • Significant inhibition of bioluminescence

- Daphnia magna:
  • Tetracycline EC50 = 57.10 mg/L
  • Co-trimoxazole EC50 = 44.76 mg/L
  • Chronic exposure reduced mobility 

- Comparative Insights:
  • Vibrio detects rapid metabolic disruption
  • Daphnia reveals ecological-level chronic impacts



Conclusions

Antibiotics pose complex ecological risks by disrupting 
microbial communities, impairing aquatic organisms, and 

promoting antimicrobial resistance.

Mitigations: 

- Wastewater regulations must be strengthened.

- Advanced treatment technologies are essential.

- Reducing antimicrobial resistance requires integrated 
action.
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