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Chemical compounds applied in the agriculture (e.g., 

veterinary medicine, animal husbandry or crop protection) 

represent significant environmental loads, and their residues, 

metabolites or decomposition products possibly appear in 

wastewater and can easily reach surface water. Adjuvants (e.g., 

surfactants) and other co-formulants used in veterinary 

medicine and in pesticide formulations have long been 

considered as inactive compounds in the aspects of the required 

main biological effect of the pharmaceuticals or pesticide 

products [1]. The application of the advanced oxidation 

processes (AOP) in wastewater management is in the focus of 

interest due to their high efficiency in the removal of persistent 

organic pollutants and pharmaceutical residues.  

INTRODUCTION 

COMPARATIVE EVALUATION OF VETERINARY ACTIVE 

INGREDIENTS AND FORMULATIONS 

To compare the toxicity of various active 

ingredients (Ais) and formulations used in 

veterinary medicine, acute toxicity tests were 

performed on Daphnia magna according to 

the OECD 202 guideline. Additionally, effects 

of the presence of H2O2 due to AOP on the 

toxicity of 0.1 mmol dm–3 sulphamethoxazole 

(SMX) solutions oxidised during gamma 

irradiation (1 kGy, 2.5 kGy) were assessed 

[2]. Ecotoxicological evaluation of the treated 

SMX solutions was carried out using three 

test organisms, according to  

the corresponding OECD  

guideline and protocols:  

- Vibrio fischeri 

- Pseudokircheriella subcapitata 

- D. magna 

EXPERIMENTAL 

Our results show sulphaguanidine (SGD) (EC50 = 1.79±0.34 

mg L-1) was the most toxic veterinary AI, sulphamethazine 

(SMZ) was less toxic (EC50 = 38.07±9.52 mg L-1) while the least 

toxic AIs were the SMX and trimethoprim (TRI) (EC50 = 

98.06±58.67 and 93.05±33.2 mg L-1).  

On D. magna SUMETROLIM (EC50 = 106.17±54.86 mg L-1) 

was more toxic compared to COTRIUM-E (its concentration of 

250 mg L-1 resulted in 15% immobilisation). The combined 

toxicity of SMX and TRI was higher when the two AIs were 

tested together in equivalent concentrations, than in the 

formulated product SUMETROLIM. The EC50[AI] values of SMX 

and TRI corrected to SUMETROLIM were 71.13±36.75 and 

13.80±7.13 mg L-1, respectively. 

RESULTS AND DISCUSSION 

SMX 

The untreated SMX solution showed 5±1% inhibition on V. 

fischeri, while 30±2% inhibition was detected in both irradiated 

solutions. Toxicity of SMX increased in function of the quantity 

of absorbed dose, and in the presence of H2O2.. The 

concentration of 0.5 mmol dm–3 H2O2 resulting in 100±0%, 

96±1% and 72±5% inhibition on D. magna, P. subcapitata and 

V. fischeri, respectively. The reduction of H2O2 concentrations 

resulted in decreased inhibition on V. fischeri and P. subcapitata. 

D. magna showed a different behaviour, where the reduction of 

H2O2 concentration resulted in a decrease of immobilisation 

from 90±9% to 24±9%. EC50 values for H2O2 were 0.349, 

0.251 and 0.064 mmol dm–3 for V. fischeri, P. subcapitata and 

D. magna, respectively [2]. 

D. magna acute test 

Toxicity of SUMETROLIM 
The (eco)toxicity evaluation of surfactants and other 

additives is necessary for sufficient environmental risk assessment 

of formulations used in veterinary medicines. Due to the AOP the 

presence of H2O2 has a significant impact on the results of the 

evaluation of ecotoxicity using living testorganisms. The 

reduction/elimination of H2O2 is necessary prior to testing, in 

order to avoid misleading results. 

CONCLUSION 
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EC50 (mg L-1) 

avg. SD %SD 

Active ingredients 

SGD 1.79 0.34 19% 

SMX 98.1 58.7  59% 

SMZ 38.1 9.52 25% 

TRI 93.1 33.2 36% 

Veterinary drug 

SUMETROLIM 106.7 54.9  51% 

Toxicity of active ingredients: 

SGD > SMZ > TIR > SMX 

EC50[AI] values of SMX and TRI 

corrected to SUMETROLIM were 

71.1±36.8 and 13.80±7.13 mg L-1, 

respectively.  

Concentration dependence of H2O2 effects  

on D. magna, P. subcapitata and V. fischeri [2] 


