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 The issue of pesticides through their persistence in the environment and their potential 

impacts is now a major concern for the environment. All over the world aquatic 

populations disappear under the effect of these products. Water in particular is a major 
vector of all the contaminants. In this study, the toxicity of a systemic fungicide, the 

ARTEA 330EC newly used in Algeria against the grain pests, is evaluated using two 

biochemical parameters, glutathione-S-transferase and cholinesterase. Specimen of 
Gambusiaaffinis) are subjected to different concentrations (25, 50, 75 and 100ppm) of 

ARTEA 330EC. The results show a significant decline of average weight and average 

sizes of exposed specimens. At the same time, monitoring of biochemical parameters 
showed a sizeable stimulating protein (Synthesis) associated with stimulation of GST 

activity parallel to a decrease in the average rate of GSH. Measuring 
acetylcholinesterase activity shows a marked stimulation of the three fungicide 

concentrations (25, 50 and 75ppm). In conclusion, the results obtained in our work may 

suggest that the increase in GST observed associated with inhibition of 
acetylcholinesterase activity can be considered as biomarkers of toxicity 330EC 

Fungicide ARTEA in Gambusiaaffinis 
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INTRODUCTION 

 

Fiches are particularly sensitive to chemical pollution due to the permeability vis-à-vis skin of these 

substances[2,19, 1,and 6].Exposure to fungicides disrupts various behavioral parameters, physiological, 

anatomical and biochemical particular[9].On the other hand knowledge of the mechanisms of inhibition of 

acetylcholinesterase enzyme activity has grown rapidly with the development and use of organophosphorus and 

carbamate compounds.  Acetylcholinesterase is responsible for the hydrolysis of acetylcholine to choline and 

acetic acid, allowing the repolarization of the post-synaptic membrane associated with the transmission of nerve 

impulses. The work of[3,4and12].confirms the inhibition of acetylcholinesterase by organophosphates and 

carbamates in Lymnaeaacuminata. Meanwhile the detoxification system involved in the degradation of 

pesticides is a major factor in the fate of toxic in the body. Glutathione-S-transferase belonging to the 

detoxification system for Phase II cytosolic enzyme which catalyzes the conjugation of reduced glutathione to a 

variety of exogenous or endogenous electrophiles [16and18]. 

In this work we seek the possibility of using two enzymes GST and acetylcholinesterase as biomarkers of 

toxicity with a systemic fungicide ARTEA 330EC in G.affinis. 

 

MATERIALS &METHODS 

 

Chemicals: 

ARTEA 330EC Systemic Fungicide is a versatile family of Triazoles chemical is used in the fight against 

major fungal diseases of cereals that affect parts of the plant like the rust,Septoria and powdery 

mildew.Propiconazole at a rate of 250g / land Cyproconazole at a rate of 80g / l are the two 

moleculesbelongingto the systemic chemical group Azolesand areresponsible for the antifungal action of the 

product. 
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Specimen of Gambusiaaffiniswere selected to carry out the present study, this species has an extensive 

distribution in our area, in addition, it is relatively easy to handled and acclimated in laboratory conditions. All 

fishes used in the experiments were collected from their natural environment.For the bioassay, the average total 

size(snout-tail) was 20±2mm.Before experiment, fiches wereacclimatized in glass tanks(12,5cm diameter and 

13,5cmhigh); at 21±2°C. 

 

Experimental Design: 

We divide samples 10 fishes per treatment group and we prepared a main solution andfrom it 04 

concentrations; (25, 50, 75 and 100ppm). 

 

Measured Parameters: 

The total protein determination was performed according to the method of Bradford [7].with BSA as 

standard. AChE activity was measured according to the method of Ellman and [10]. 

The Glutathionereduced was estimated by the method ofWeckberker andCory, [20]. The activity of 

glutathione-S-transferase (GST)was assayed at 340 nm by the method of Habigand  [16]. 

 

Results: 

Effects of treatment with ARTEA330EC on changes in weights of fishes: The effects of different 

concentrations of ARTEA330EC on changes in weights offishes are shown in Figure 1. 

 

 
 

Fig. 1: Effects of different concentrations of ARTEA 330EC on changes in the average weight of 

Gambusiaaffiniswith time. 

 

It is found that the average weight of control fishes grow over time (06 times the weight recorded at 10 

weeks). Treatment with ARTEA 330EC tends to induce growth retardation observed through lower average 

weight fishes with time in a dose dependent manner, in fact is recorded from the 40th week nearly 50% discount 

average weight (relative to controls) to 25ppm ARTEA. It is the same for the 50 ppm concentrations. Beyond 

the registered weight concentrations are very low with values very close during the time of treatment. 

 

Effects of treatment with ARTEA330EC on changes in average size of fishes: 

The effects of different concentrations of ARTEA330EC on changes in average size of fishes are shown in 

Figure2 
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Fig. 2: Effects of different concentrations of ARTEA 330EC on Variations of average size Gambusiaaffiniswith 

time. 

 

This figure shows that the size of the control specimens increases significantly with time. At the same time 

the size of G.affinistreated with 25 and 50ppm ARTEA significantly decreased by nearly 25 and 20% 

respectively). The highest concentrations of ARTEA Saved sizes remain unchanged during treatment. These 

observations confirm those already obtained with weights of fishes. 

 

Effects of treatment with ARTEA330EC on changes in average protein levels: 

The effects of different concentrations of ARTEA330EC on changes in mean levels of total protein are 

shown in Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: Effects of different concentrations of ARTEA 330EC Variations on the average rate of total protein in 

G.affinis 

 

The results show a marked stimulation means total protein stored in G.affinis treated with different 

concentrations of ARTEA330EC. We note as well that the increase in proteins is proportional to the 

concentrations of ARTEA (30% increase observed at 50ppm) 

 

Effect of ARTEA 330EC on the rate of GSH: 

The changes in the rate of GSH due to the presence of fungicide ARTEA are illustrated in Figure 4.  
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Fig. 4: Effects of different concentrations of ARTEA 330EC Variations on the average rate of GSH 

in.Gambusiaaffinis 

 

In the presence ofxenobiotics, the rate of GSH decreased significantly inthe highest concentrations 

(2,2µg/mg Prot. corresponding to 75ppm) compared tocontrols (4,1µg/mg Prot. corresponding to 

controls).Brutal decline GSH observed already somewhat important (25%) to 50ppm ARTEA. 

 

Effects of treatment with ARTEA330EC on changes in enzyme activity GST: 

The effects of different concentrations of ARTEA330EC on changes in GST enzyme activity are shown in 

Figure 5. 

 

 
 

Fig. 5: Effects of different concentrations of ARTEA 330EC on Variations of GST enzyme activity 

inGambusiaaffinis. 

 

The results show that the enzyme activity is strongly stimulated GST particularly from 50ppm ARTEA and 

continues to increase in the other concentrations of the fungicide. High concentrations of ARTEA stimulate 

GST activity almost 2 and 3 times, respectively, at 75 and 100 ppm compared with the control fishes. 

 

Effects of treatment with ARTEA330EC on changes in enzyme activity acetylcholinesterase (AchE): 

 The effects of different concentrations of ARTEA330EC on changes in the AchE enzyme activity are 

shown in Figure6. 
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Fig. 6: Effects of different concentrations of ARTEA 330EC on Variations in AchEenzyme activityin. 

Gambusiaaffinis 

 

Treatment with ARTEA 330EC tends to lower acetylcholinesterase enzyme activity over time. We notice 

that this activity from 41 microM / min / Mg Prot. In controls to 30 and 20 microM / min / mgProt.to finish at 

almost 4 microM / min / mgProt. At the highest concentration of fungicide. All recorded values show a 

proportional decrease in the activity of this enzyme due partly to the processing time and also the concentrations 

of ARTEA used. 

 

Discussion: 

In this study, treatment with different concentrations of the fungicide ARTEA causes a significant decrease 

in GSH levels especially in the presence of high concentrations (75 and 100 ppm). This sharp decrease in GSH 

could be explained by a reaction / direct connection fungicide with glutathione, indeed the carboxyl groups of 

glutathione (amine group, sulfhydryl group (-GH) and two peptides) are combined with the fungicide [13]. the 

glutathione ARTEA interaction takes place through the intervention of the GST that allows the conjugation of 

the xenobiotic or its metabolites with GSH during phase II metabolism. thus we explain both the decrease in 

GSH and increased GST activity. in line with the work of [9], the formation of complex xenobiotic-glutathione 

is performed through the oxidation of GSH and explaining the progressive decline observed dose-dependent in 

our study [11and 5]. our results show a strong stimulation of GST activity in the presence of fungicide making it 

corroborates the stress response generated by the presence of ARTEA[17]. This reaction reflects the importance 

of fungicide rate of conjugation with glutathione and detoxification capacity of the body of the tadpole [8].In 

this study we have demonstrated the importance of biomarqeurs (GSH, GST) in the detection of potential 

toxicity of ARTEA330EC on a non-target organism. However, the lack of knowledge of its mechanism of 

action in the this species added to behavioral disorders (stroke type, agitation) we observed during our 

experiments led us to be interested in the cholinergic system whose neurotransmitter is acetylcholine, which 

plays a role important in many neurocognitive function and muscle contraction mechanisms [14]. No study to 

date has demonstrated a direct link between the toxicity of fungicides and disruption of 'acetylcholinesterase. In 

this work we showed that treatment with increasing concentrations of ARTEA330EC inhibited in a dose-

dependent manner the acetylcholinesterase activity. It is therefore interesting to extend the study of the toxicity 

of xenobiotic other cellular targets hitherto not yet addressed in the literature. 
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