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Abstract.   

 

Leishmaniasis is defined as a set of diseases of 

very varied clinical presentation produced by 

obligate intracellular parasites belonging to the 

genus Leishmania. They have been classified by 

the World Health Organization in category I of 

infectious diseases and are part of neglected 

tropical pathologies. Leishmania infantum 

mainly affects children under five years of age 

and has been associated with an increase in the 

appearance of cutaneous and visceral 

leishmaniasis. The search for new therapeutic 

alternatives remains a challenge and in silico 

studies are alternative tools to solve this problem. 

With the main objective of identify potentially 

effective compounds against Leishmania 

infantum through in silico studies,  artificial 

Intelligence techniques implemented in the 

WEKA program and molecular descriptors 0D-

2D of DRAGON software are used in this 

research. A new database was created and the 

clusters analysis (AC) k-means was used to 

design the training and prediction series. Four 

models were obtained with the following 

techniques: IBk, J48, MLP and SMO that reached 

percentages of classification higher than 80% for 

training and prediction series, whose predictive 

power was confirmed through external and 

internal validation procedures. The use of the 

models obtained in the virtual screening of the 

international database DrugBank and synthesis 

compounds allowed the optimal identification of 

120 new potentially active compounds against 

Leishmania infantum amastigote form. 
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Introduction  
  Leishmaniasis incidence has increased from the 
years 80, and it has won a relevant position among the 
causes of death for infectious illnesses worldwide[1]. 
They have been classified by the World Health 
Organization in category I of infectious diseases and 
are part of neglected tropical pathologies. Leishmania 
infantum mainly affects children under five years of 
age and has been associated with an increase in the 
appearance of cutaneous and visceral 
leishmaniasis[2]. The search for new therapeutic 
alternatives remains a challenge and in silico studies 
are alternative tools to solve this problem[3]. 

 

Materials and Methods  
In this work, 437 PubChem bioassays tested 
compounds against the amastigote form of L. infantum 
parasite were selected to construct a new database 
with a high degree of structural variability; they have 
been tested experimentally through trials with very 
similar procedures. To classify them into active or 
inactive against this stage of parasite life the IC50 was 
used. Different families of 0-2D molecular descriptors 
were calculated using DRAGON software[4]. 
Conglomerate analysis (AC) implemented in the 
STATISTICA 8.0 processing package was carried out, 
as a way of evaluating the existing structural diversity 
and distribution within the groups of active and inactive 
observations respectively, figure 1. The active and 
inactive compounds were in turn divided into different 
subsets by means of two conglomerate analyzes of the 
k-MCA type[5]. From each conglomerate, the 
compounds for the conformation of the training, 
prediction and external validation series were 
randomly selected; the used procedure is shown in 
Figure 2. WEKA’s selection procedures were used to 
obtain a subset of variables for models 
development[6]. 
 
Figure 1. Conglomerate analysis and series 
conformation. 

 

Results and Discussion  
Four models were obtained with the following 
techniques: k-Nearest Neighbors (IBK), Classification 
Trees (J48), Artificial Neural Network (MLP for its 
acronym MultiLayer Perceptron) and Support Vector 

Machine (SMO for Sequential Minimal Optimization). 
For training and prediction series, they reached 
percentages of classification higher than 80% whose 
predictive power was confirmed through external and 
internal validation procedures (sensitivity, specificity, 
Matthews’s correlation coefficient, false positive 
relationship and accuracy for the training and 
prediction series were determined for each model). 
Classification percentages for training and prediction 
series in the final models obtained in this work results 
higher in IBk model followed by J48, figure 2. The 
external validation of 44 previously bioassayed 
compounds (PubChem)  yielded positive results for the 
four models used for amastigotes demonstrating its 
high degree of predictability, robustness and 
reproducibility.  
 
Figure 2. Classification percentages (Accuracy) for 
TS and PS in final models.  
 

 
 
A total of 5 128  compounds of different origin  
(DrugBank international database, and new synthesis 
compounds) that had not been tested experimentally 
against L. infantum were virtually screened, this 
allowed the identification of new potentially active 
agents against the amastigote form of this parasite, 
resulting in the identification of a wide structural variety 
compounds for each of the four models. Virtual 
screening allowed the optimal identification of 120 new 
potentially active compounds against Leishmania 
infantum amastigote form, which will be evaluated 
experimentally in subsequent studies to corroborate 
their activity. 
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