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ABSTRACT 

 
Background: As part of the daily life of a person, it is necessary to eat different foods in order to maintain our body healthy, but since 

the nineteenth century, the concept of agriculture and food production has been changing. Where now it seeks the production 

massification and the increase the useful life of the food, rather than the quality. To achieve this, different chemical components at 
different concentrations have been added, of which many of these are not harmful to health, but at the same time, there are those who 

are strongly harmful to health, causing problems ranging from cancer to damage in the locomotor system.  

Objective: That is why in this work a neuronal network is developed in order to predict different diseases in laboratory rats CD(SD)BR 
caused by a chemical compound known as dimethoate, which is commonly used in the elimination of insects in food. Results: As a 

main result is shown that the neuronal network developed is capable of deliver the probability of each known disease caused by 

Dimethoate, being specific according to age, gender, doses level and compound purity.  
Conclusion: In general, more than one disease is highly probable in three of each twenty-five rats a cause of Dimethoate consumption, 

being probably affected their locomotion system as the more dangerous disease found in the studies collected. 
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INTRODUCTION 

 

In agriculture the elimination of pests is commonly done by chemical agents or natural, that depending on 

the pest are treated one or more methods. This coupled with the fact that many of the pesticides manufactured 

and used are toxic and/or have the capacity of bioaccumulation in people, has produced that   studies be carried 

out on the risk that presents each , leading many to their prohibition. In addition, when using this type of agent 

runs the risk of adaptability on the part of the different pests. All this has led to a greater control, study and 

monitoring of the doses to be used and the procedures to be used for its elimination as described in [1]. 

Earth a few of the methods used for classification of dangerous pesticides in the human being is through 

neural networks, which use different laboratory studies developed as a tool for the prediction of disease and/or 

effects on the human being as the case may be, as shown in [2], where it identifies breast cancer by means of 

neural networks, using as a source of information, the database of breast cancer Wisconsin with 9 attributes and 

699 records. 

On the other hand [3] You can observe some of the most commonly used techniques for the prediction of 

data such as the time series and the methods that allow you to make prediction with them, the neural networks 

and in particular Back propagation feed forward. In addition, it works with the toolbox of MATLAB for the 

handling of neural networks and developed a series of tests with the purpose of demonstrating the utility of the 

neural networks and the potential of the toolbox of MATLAB for the development of these. 

In [4] Neural networks are used as a means for online learning and the recognition of the data space and 

temporary spectrum. This with the purpose of developing the autonomous systems of learning of machine with a 

wide range of applications. In the same way in [5] The same method is used by changing the application, which 
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in this case is the recognition of patterns and parameters, identifying mainly the different models of probabilistic 

neural networks for this application. 

On the other hand [6] Neural networks are used for pattern recognition with the purpose of training a 

network capable of writing by hand in English. Already in [7] And [8] It stipulates the whole theory of neural 

networks and their different approaches, mainly the use of these networks for the recognition of patterns, 

identifying the types of existing networks, their different configurations and especially the learning methods.  

In the same way in [9], [10] And [11] Neural networks are used for pattern recognition, the first uses the 

concept of reflection of neural network for the identification of images via sensors with which developed 

specific tasks, in the second case was used for the easy recognition through the detection to optimize this 

process by making it more complete, adding more details to take into account, thus reducing the false detections. 

In the latter case it makes a thorough revision of all the characteristics that have the use of neural networks for 

identification of patterns. 

Of all the work carried out is intended to use the neural networks for pattern recognition for the purpose of 

predicting postings and/or disease early in rats type CD(SD)br, which have been exposed to different doses of 

the pesticide dimethoate. This is intended to detect the possible dangers that owns this pesticide, which 

according to the EU is considered highly toxic (level 2) and which is commonly used in many of the fruits and 

vegetables that are part of the basic diet of an average person. 

 

Methodology: 

 The prediction of behaviors can be carried out through different methods both mathematicians, statistical 

and of observation and interpretation. For this work intends to develop a neural network with the ability to 

predict effects and/or diseases in mice of type CD(SD)BR, through the recognition of different patterns that for 

the networks fall into two categories, the input data with the who is training the network and the output with the 

test and checks the network, both categories are shown in table 1. 

                                                         
Table 1: Input and output data of the neural network 

Data Entry Range / Value 

Purity 0-100% 

No. Of testeddose 0-10 

Generation Fetus (1), descent (2), Adult (3) 

Genre Female (1), Male (2), Both (3) 

The Dose Level 1-4 

Dose 0-20 mg/kg/day 

Output data: Affected System In Life observations (1), offspring survival Early (2), Motor (3), 

without effects (4) 

 

Initially the data used in the table 1, and in general the data used in the development of this article are taken 

from the information base of the EPA as can be found in [12] A toxicology study in animals. In addition, Table 

1 shows the input data that correspond to both quantitative and qualitative variables, for qualitative variables is 

necessary to make a map where each piece of data is represented by an integer, as described in table 1. 

On the other hand in the Table 1 shows that the input data correspond to the standard values for the 

experimentation, ranging from gender, age, the dose to the purity of the compound. The output data is divided 

into different effects, which for the purpose of the job the most relevant is the case study where is affected the 

motor system. 

 

 
Fig. 1: Decrease of the gradient of the error by applying the algorithm of Retropropagacion of conjugate 

gradient Scaling 
 

In both the network, for its creation is necessary to an algorithm for the distribution of the database you 

want, which will be divided into three groups. The first is the training group, which is responsible to teach the 

network the behavior of the data that will depend on a few specific patterns, the second group is the validation, 
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which consists of a verification process to determine the Degree of learning of the network and the third is the 

group of test data to determine the application of the network to new data. In this case was used an algorithm of 

division of the data type Random. 

For the first group of data is necessary to an algorithm or function of learning, which in this case is 

used retropropagación algorithm of conjugate gradient scaling, which is responsible initially to train the 

multilayer networks with the algorithm of retropropagacion updating the values of W and b by means of 

the conjugate gradient scaling, which accelerates the convergence of the network, avoiding their dependence on 

external parameters by means of a rate of learning based on the equation 1, thus minimizing the falls of the 

network.  

 

∝𝑗=
−𝐸′(𝑤𝑗)𝑡𝑃𝑗

𝑃𝑗
𝑇𝐸′′(𝑤𝑗)𝑃𝑗

            (1) 

 

For hidden layers are worked two transfer functions primarily for the first layer is used the hyperbolic 

tangent sigmoid, which is commonly used for pattern recognition, producing an output of the network under the 

algorithm shown in equation 2. 

 

𝑎 =
2

(1+𝑒𝑥𝑝−2𝑛)−1
            (2) 

 

 Additional to the tangent, was used to optimize the selection of data the exponential function standardized, 

giving greater importance to the most relevant data or greater value in each sample taken, to do this you can use 

the equation 3.  

 

𝜎(𝑧)𝑗 =
𝑒

𝑧𝑗

∑ 𝑒𝑧𝑘𝐾
𝑘=1

 𝑝𝑎𝑟𝑎 𝑗 = 1, … , 𝐾.            (3) 

 

Finally as check data used the degree of learning of the net which, among closest to 100 is, the network will 

offer a better response. 

 

Results: 

We used the Matlab simulation tool, where he developed the program for the training of the respective 

network. To go by varying the number of hidden layers of the network, the algorithms of training and operation 

of the hidden layers, the level of training were maintained between the 45 and the 60%, already for 67 hidden 

layers with the selected parameters on the methodology was achieved a rate of learning of the 80%. In addition 

there was a decrease in the error progressively to the go varying weights of neurons as shown in figure 1. 

In Figure 1 you can see that after 83 iterations or eras, it had lowered the gradient of the error to a scale of 

10-3 for a range that starts at 2.75 up to 10-6, which shows the effectiveness of the algorithm applied. 

Additionally it was obtained the relationship of the three groups of data explained previously, as shown in figure 

2.  

 
Fig. 2: Network performance by comparing the three groups of data 
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Figure 2 shows the performance of the network where it is found the training data, losFigura  Data 

validation, and the test data, which had its best performance in the era 77, that after this time the variation is 

minimal or zero to be relevant to the network, with a difference between the data trained and proven 0.37. This 

coupled with the fact that the initial difference between these two groups was 1.96 and taking into account the 

amount of data available, represents a network acceptable to the prediction of affectations in the body of 

laboratory rats. 

As a final result was tested the network with a group of additional data which were not reserved from the 

first time for this work, in this last test was divided the response of the network by categories, according to the 

qualitative and quantitative data chosen. The results are shown in table 2. 

In Table 2 can be show the probability of each of the possible effects, according to the conditions of 

exposure, this coupled with the fact that also depends on the age, sex and the purity of the compound, you can 

set observand table 2, that the percentage of impairment of the locomotor system is provided under specific 

conditions and in most cases for doses higher than 2 mg/kg/day. Additionally, the other effects are given 

throughout the life of the animal and does not appear at an early stage. 

On the other hand it was noted that the fetus is the least affected with likely lower than 10% except in the 

case of the locomotor system for which it has a probability of 26% of appearance to low doses. In the case of 

sex, are likely similar in both cases, as in the case of the purity is obtained that the greater the purity of the 

compound is more likely to affect the locomotor system.  

 

Table 3: Effects of the use of Dimethoate in laboratory rats type CD(SD)br 
Dose 

(mg/kg/day) 

DoseLevel Sex Purity Generation In 

LifeObservations 

OffspringSurvivalEarly Engine WithoutEffects 

VeryLow 1 F 99.1 Adult 0.02% 0.04% 0.00% 99.94% 

(0 - 2) Offspring 4.04% 2.05% 0.32% 93.59% 

 M 99.1 Offspring 0.04% 0.05% 0.01% 99.90% 

 2 F 99.1 Offspring 49.93% 39.90% 0.07% 10.10% 

 Adult 0.005% 0.014% 0.001% 99.98% 

 M 99.1 Offspring 37.35% 37.52% 12.45% 12.68% 

Under 1 F 97.3 Adult 0.007% 0.00% 0.006% 99.987% 

(3 - 5) F+M 97.3 Fetus 0828% 0.09% 25.79% 65.83% 

 3 F 99.1 Adult 35.32% 2340% 29.51% 11.77% 

 Offspring 0.07% 0.10% 0.01% 99.82% 

 M 99.1 Offspring 39.79% 15.19% 34.95% 10.08% 

Middle 2 F 97.3 Adult 9.00% 0.00% 0.56% 90.44% 

(6 - 11) F+M 97.3 Fetus 1.12% 0.01% 0.89% 97.99% 

High 3 F 97.3 Adult 80.02% 0.01% 0.02% 19.95% 

(14 - 18) F+M 97.3 Fetus 0.03% 0.06% 0.06% 99.85% 

 

Conclusions: 

In the course of this development, it dificulto training the network, mainly due to the amount of data and 

studies available is poor, demonstrating that for this compound is require many more studies, as can also be 

evidence on the effects associated with Table 2, the Which mostly of observation and study in the future, on the 

other hand depending on the basis of pesticides of the European Union, maximum allowable concentrations for 

this pesticide are lower than 0.05 mg/kg, making this pesticide is considered to be of moderate to high risk, 

including which is a pesticide used frequently in many of the foods such as fruits and vegetables used in the 

normal diet of a person, by adding fruit as common as the apple. 

Another important point to bear in mind was that throughout the training of the network and the test data, 

are visualized it is possible that more than one effect may appear throughout the life of the mouse and that in 

cases where there are two or more effects, these have a probability of more than 10%, which taking into account 

that each study was used an average of 25 mice, gives that for each population every 3 mice have a high chance 

of getting a disease associated with the consumption of dimethoate. 

In general, the use of neural networks for the identification of patterns and for a consistent prediction of the 

same, offers the possibility of using as many studies, as inputs are needed, always and when you hold a single 

output, which for this study was the probability of the affectation of some functional system in mice. 

Additionally the neural network can offer for these cases the possibility of developing systems of identification 

and early warnings for diseases and/or disorders in health by the consumption of different toxins from pesticides 

that are commonly used in agriculture. 
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