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Abstract: The occurrence of pharmaceuticals in the ecosystems is considered of
growing concern since these compounds may affect different organisms, causing
changes on their metabolism and possibly contributing to food chain
contamination. Our study aims to understand how lettuce cope with metformin
(MTF), evaluating the oxidative stress and other effects on the plant metabolism.
Lettuce was produced in a hydroponic culture contaminated with MTF. After 1, 8
and 15 days plants were harvested and analysed. Enzymatic and non-enzymatic
parameters were determined following spectrophotometric methods.
Concentrations of H2O2 and MDA were obtained under MTF contamination,
revealing differences on day 15. This study showed that MTF affected plant
metabolism inducing oxidative stress and that different tissues responded
differently to the abiotic stress caused. Antioxidative enzymes results showed
different trends in roots and leaves indicating a specific role in the tolerance
mechanism related with plant tissues. Enzymatic response indicated a more
intense stress, and also a more effective response, in leaves than in roots. The
antioxidative protection mechanism in leaves were mainly due to the activity of
CAT, GPOD and APX, showing that these enzymes have an important role in the
defence mechanism against toxic effect of MTF.
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Results and Discussion
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Activation of defence mechanism and ROS scavenging?

GPX activity in roots decrease 

over day 15 of exposure for all 

concentrations of MTF. 

In leaves GPX revealed similar to 

control.

GR in leaves expressed an 
increasing trend occurred 

progressively on day 8 from 
0.1 to 5 mg L-1 MTF.

Regulation against oxidative 
stress caused in leaves.

Defense mechanisms are activated by cells in order to adapt and 

acclimate to abiotic stress caused by MTF presence. 
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Conclusions

 The results of enzymatic activity and stress indicators confirm that
metformin induce oxidative stress in lettuce plants.

Model plant 

Red leaf lettuce
Lactuca sativa L.

 Tolerance

Induced abiotic 
stress by Metformin

 Stress indicators 

 Activation of 
defense mechanisms

Overall response to 
pharmaceuticals as 

emerging 
contaminants

 ROS scavenging enzymes revealed changes in both tissues,
but in general, leaves were more affected than roots.

 These results point to different responses according
metabolism of radicular and foliar tissues.
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