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Graphical Abstract  

 

Abstract.   

The main aim of the study was to develop 

quantitative structure-activity relationship 

(QSAR) models for the prediction of 

phytotoxicity effects of chemical compounds on 

the Lactuca sativa seeds germination. A 

database of 73 compounds, assayed against L. 

sativa and Dragon’s molecular descriptors are 

used to obtain a QSAR model for the prediction 

of the phytotoxicity. The model is carried out 

with QSARINS software and validated according 

to OECD principles. The best model showed 

good value for the determination coefficient (R
2
 

= 0.917) and others parameters appropriate for 

fitting (s = 0.256 and RMSEtr= 0.236). The 

validation results confirmed that the model has 
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good robustness and stability (Q
2

LOO = 0.874 

and Q
2

LMO= 0.875), an excellent predictive 

power (R
2

ext = 0.896) and was product of a non-

random correlation (R
2

Y-scr = 0.130 and Q
2

Y-scr = 

-0.265). Finally, we can say that this model is a 

good predictor tool to predict the toxicity over L. 

sativa of chemical compounds. 

 

 

References 

 
[1] D’Abrosca B, Fiorentino A, Izzo A, Cefarelli G, Pascarella MT, Uzzo P, et al. Phytotoxicity evaluation of 

five pharmaceutical pollutants detected in surface water on germination and growth of cultivated and 

spontaneous plants. J Environ Sci Health A. 2008;43(3):285-94.  

[2] Deng M, Zhang Y, Quan X, Na C, Chen S, Liu W, et al. Acute toxicity reduction and toxicity 

identification in pigment-contaminated wastewater during anaerobic-anoxic-oxic (A/A/O) treatment 

process. Chemosphere. 2017;168:1285-92.  

[3] Sánchez-Morales M, Sabater F, Muñoz I. Effects of urban wastewater on hyporheic habitat and 

invertebrates in Mediterranean streams. Sci Total Environ. 2018;642:937-45. 

[4] Ziajahromi S, Neale PA, Leusch FDL. Wastewater treatment plant effluent as a source of microplastics: 

review of the fate, chemical interactions and potential risks to aquatic organisms. Wat Sci Tech. 

2016;74(10):2253-69.  

[5] Dieguez-Santana K, Pham-The H, Villegas-Aguilar PJ, Le-Thi-Thu H, Castillo-Garit JA, Casañola-Martin 

GM. Prediction of acute toxicity of phenol derivatives using multiple linear regression approach for 

Tetrahymena pyriformis contaminant identification in a median-size database. Chemosphere. 

2016;165:434-41.  

[6] Wang W. Root elongation method for toxicity testing of organic and inorganic pollutants. Environ 

Toxicol Chem. 1987;6(5):409-14.  

[7] Castillo-Garit JA, del Toro-Cortés O, Vega MC, Rolón M, Rojas de Arias A, Casañola-Martin GM, et al. 

Bond-based bilinear indices for computational discovery of novel trypanosomicidal drug-like compounds 

through virtual screening. Eur J Med Chem. 2015;96:238-44.  

[8] Le-Thi-Thu H, Cañizares-Carmenate Y, Marrero-Ponce Y, Torrens F, Castillo-Garit JA. Prediction of 

Caco-2 Cell Permeability Using Bilinear Indices and Multiple Linear Regression. Lett Drug Des Discov. 

2016;13(2):161-9.  

[9] Castillo-Garit JA, Abad C, Casañola-Martin GM, Barigye SJ, Torrens F, Torreblanca A. Prediction of 

Aquatic Toxicity of Benzene Derivatives to Tetrahymena pyriformis According to OECD Principles. Curr 

Pharm Des. 2016;22(33):5085-94. 

[10] Castillo-Garit JA, Casañola-Martin GM, Le-Thi-Thu H, Pham-The H, Barigye SJ. A Simple Method to 

Predict Blood-Brain Barrier Permeability of Drug-Like Compounds Using Classification Trees. Med 

Chem. 2017;13(7):664-9.  

[11] Gramatica P, Chirico N, Papa E, Cassani S, Kovarich S. QSARINS, software for QSAR MLR model 

development and validation: QSAR Res. Unit in Environ. Chem. and Ecotox. Varese (Italy): University of 

Insubria; 2013. Available at: http://www.qsar.it.  

[12] OECD. Test No. 208: Terrestrial Plant Test: Seedling Emergence and Seedling Growth Test2006.  


