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ABSTRACT 
In agriculture, crops are constantly affected by multiple threats, as are fungi, insects, pests, weeds and diseases by various situations, among 
many others, that bring millions of dollars in losses to farmers and the companies associated to these. That is why for more than two 

centuries have been using chemicals, such as pesticides, which have given a positive response in the preservation and care of the crops. 

Unfortunately have been generated implications associated with the use of the pesticides due to the vast majority of these use character 
chemical toxic for the rights, bringing diseases and damages to the health. It is for this reason that this work has as its main purpose the 

develop a neural network for the detection of possible effects of the compound Diclorvos, for that we have collected different studies in rats 

CD(SD)br laboratory, exposed to different conditions and different doses of the compound. 
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INTRODUCTION 

 

The consumerism and the growing population have led to a pressure on farmers and the companies 

dedicated to the first sector of production, this coupled with the fact that the crops are faced with a great 

diversity of threats that have had to stop using chemical agents in their majority are harmful to human health 

that is why have developed different regulations. [1]  

Even so, because these agents are present in all the foods that make up a basic diet makes it possible that by 

processes of bioaccumulation, retention or elimination of these compounds are arrive to overcome in many 

cases the permitted doses, thus causing different damages to health ranging from mild allergies or 

symptomatologies until terminal diseases, coma or death [2], [3]. 

One of the alternatives that have been studied in recent years to halt the growing number of diseases caused 

by pesticides is the early detection of these compounds in both the food and in the person, by means of 

different symptomatologies with the purpose of dealing with these effects. To do this there are various 

mechanisms that range from regular consultations until pilot methodologies. In [4] It was determined the 

presence in the milk of pesticides such as organophosphates and triazine product of processes of 

bioaccumulation and biomagnification, this was performed using techniques of gas chromatography. 

On the other hand [5], [6] And [7] It shows different predictive techniques, among which are time series 

and algorithms of prediction, created from different databases and studies. One of the best responses has offered, 

because of its architecture and operation is the neural network, which has the potential to determine in a simple 

manner from patterns, symptoms and possible diseases according to a database that is shaped [8]. One of the 
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clearest examples is shown in [9], where it identifies breast cancer by means of this technique, using as a source 

of information, the database of breast cancer Wisconsin with 699 records. 

By your side [10] Modifications were carried out in the analysis of pesticides, optimizing the 

qualitative and quantitative analysis of different compounds for the quantitation was used the gas 

chromatography, between the metabolites studied was endosulfan sulphate, Endrin, Chlorpyriphos Ethyl and 

methyl, Diazinon, pirimiphos methyl and dichlorvos, among others. 

In [11] Examined the effects diclorvos (DDVP) and its potential to produce oxidative stress due to the 

generation of free radicals, which alter the antioxidant system in the defensive erythrocytes, of the results it was 

observed that the administration of DDVP resulted in the induction of erythrocyte OLP and alteration in the 

activities of the antioxidant enzyme. Already in [12] A study was carried out of the level of the pesticides 

DDVP and triflurali in water of Tahtah Dam, where was evidence that to be both pesticides of frequent use in 

agriculture, both compounds were found in alarming levels. 

In the same way in [13] A study was carried out on organophosphate poisoning, where identified the most 

commonly used pesticides, its category of toxicology, its lethal dose and maximum dose allowed and their 

behavior from epidemiology to its physiopathology, in addition to the different health effects that are presented.  

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

possible effects of the compound Diclorvos, for that we have collected different studies in rats CD(SD)br 

laboratory, exposed to different conditions and different doses of the compound. 

 

Methodology: 

For the purpose of predicting and determine the risks to human health that may occur due to pesticides, as 

was evidence above there are different methods that can be mathematicians, statistical and qualitative, where the 

neural network uses the tools of all these methods, and for this particular study its main function is to predict the 

possible diseases that may appear in the continuous consumption of Diclorvos in rats CD (SD) BR.  

To do this is to carry out a recognition of patterns, as are the dose and exposure time, the purity of the 

compound, the sex, the age, among others using a compilation of studies by the EPA on toxicology in animals 

published in [14]. The data is divided into two categories, entry and exit, the first consists in the exposure 

pattern and characteristics of each individual exposed and the second are the effects produced in each 

individual, including special annotations evidenced throughout each study and both categories are shown in 

table 1. 

                                                         
Table 1: Input and output data of the neural network 

Data Entry Range / Value 

Purity 0-100% 

Genre Female (1), Male (2), 

Both (3) 

Age Adult P1(1), fetus(2), A YOUNG F2(3), A YOUNG F3(4) 

Dose 0-21mg/kg/day 

Method of Administration Forced feeding / intubation (1), water (2) 

Output data: Affected System Accessory Digestive (1), cholinesterase inhibition (2), Developmental 

Reproductive (3), Integumentary (4), NA (5), Other Systemic (6) 

 

In the input and output data there are both quantitative and qualitative variables, to cause that the neural 

network recognizes only quantitative variables were categorized numerically the qualitative, as shown in table 1. 

The data were selected having as main objective to determine the possibility of cholinesterase inhibition, which 

is produced by the liver and causes a variety of effects on human health which according to the degree of 

inhibition, goes from symptoms such as nausea, vomiting, pain, blurred vision, until muscle tumors, 

hypotension, and death if not treated in time [15], and The Compound Diclorvos is one of the main causes of the 

inhibition of this enzyme [16]. 
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Fig. 1: Neuronal Network Confusion Rate in relation Inputs / Outputs 

 

On the other hand it is noted that the output data is displayed different effects grouped cone is the 

case Other Systemic where is located in Life Observations, offspring survival beats, Pathology Clinical, or 

Accessory Digestive where are the teeth and the Liver, this was carried out with the purpose of reducing the 

output data that in total were 16 possible effects, it did that for a same entry is found up to 5 different outputs, 

making more complex training of the network. 

The neural network use an algorithm of training of conjugate gradient scaling, where values are updated W 

and b of each of the neurons in the network. In the equation 1 shows the learning algorithm selected.  

 

∝𝑗=
−𝐸′(𝑤𝑗)

𝑡𝑃𝑗

𝑃𝑗
𝑇𝐸′′(𝑤𝑗)𝑃𝑗

            (1) 

 

For hidden layers are used the hyperbolic tangent sigmoid as shown in equation 3, in order to optimize the 

selection of the data, this algorithm is frequently used in pattern recognition, which due to the nature of the data, 

the categorized a more efficient way of achieving a confusion in the network below 10%. 

 

𝑎 =
2

(1+𝑒𝑥𝑝−2𝑛)−1
          (3) 

 

Results: 

The neural network was developed using the MATLAB simulation software by means of direct 

programming the network, for it was necessary to use three types of data, which are the training, validation and 

testing, for the network was required a single layer, due to the increase in the number of layers the degree of 

confusion was greater, but after multiple iterations and trainings it achieved a degree of confusion below 10 per 

cent for five inputs and six outputs, with 69 neurons in the hided layer. Additionally once the network was 

developed is tested the characteristics of operation, with which determined the degree of understanding of each 

one of the entries in the network. 

In Figure 1 displays the various outlets where to measure the response of the network has a slope greater, 

the degree of confusion and the error was lower, so as to appreciate the best acceptance was when the studies 

found no appreciable effect on the individuals tested, in the case of the highest degree of confusion was 

presented when the studies found affectations in the liver or in the teeth, this is due to a very small number of 

individuals submitted this symptom under the same conditions of the other studies, so that the network interprets 

this data type as random or degree of relevance minimum. 

In the case of the effect of our interest which is the inhibition of the enzyme cholinesterase presented a 

fairly large degree of acceptance being the best response obtained after the cases where no effect was found and 

in cases where the effect was in the reproductive system, this is because this effect appears under specific 

conditions according to the studies taken into account, in addition you can also appear as a late effect or under 

conditions random, hence the importance of this enzyme, due to that is stimulated mainly by the liver, but is also 

affected by other parts of the body. 
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Fig. 2: Network performance by comparing the three groups of data 

 

In the case of Figure 2 you can see that as the number of times the error increased, decreased to a point 

where the 3 groups of data obtained the best performance for this case happened at the time 37 100 different 

times tested, at this point you can see that the cross-entropy drops to a minimum of 0.16 1.26 and the most 

significant decrease is located in the same way as for the gradient in the first 15 times. For the validation phase 

and testing was achieved a performance of 0.178 respect to the network trained at 31 epochs, this being the best 

point of evaluation of the network in general. 

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

(mg/kg/d
ay) 

Genre Age Purity Via Of 

Income 

Accesso

ry 
Digestiv

e 

Cholinester

ase 
Inhibition 

Developme

ntal 
Reproductiv

e 

Integument

ary 

N

A 

Ot

her 
Systemi

c 

Very 

Low  
(0 - 5) 

  

  

Female Adult 

(P1) 

96.86 Intubatio

n 

0.57% 0.20% 0.01% 0.40% 9

8.68
% 

0.

14% 

98.3 Intubatio

n 

24.77% 9.88% 0.00% 20.81% 0

.16% 

44

.39% 

98.86 Water 0.02% 99.37% 0.00% 0.01% 0
.39% 

0.
23% 

 Offspri

ng (F2) 

98.86 Water 0.05% 2.05% 0.05% 0.10% 9

6.50
% 

1.

26% 

 Offspri

ng (F1) 

98.86 Water 0.01% 97.43% 0.60% 0.01% 1

.70% 

0.

26% 

Male Adult 
(P1) 

98.3 Intubatio
n 

21.20% 2.05% 0.00% 15.70% 0
.29% 

60
.75% 

98.86 Water 0.03% 99.54% 0.00% 0.00% 0

.25% 

0.

19% 

 Offspri
ng (F2) 

98.86 Water 0.09% 3.47% 0.03% 0.03% 9
4.24

% 

2.
14% 

 Offspri
ng (F1) 

98.86 Water 0.00% 97.88% 0.14% 0.01% 0
.90% 

1.
06% 

F + M Fetus 96.86 Intubatio

n 

0.05% 0.02% 0.00% 0.07% 9

9.86

% 

0.

00% 

Under  

(6 - 10) 

  
  

  

Female Adult 

(P1) 

98.86 Water 0.03% 72.74% 0.00% 0.05% 0

.23% 

26

.96% 

 Offspri

ng (F2) 

98.86 Water 0.02% 2.46% 2.51% 0.12% 1

.67% 

93

.21% 

 Offspri

ng (F1) 

98.86 Water 0.01% 34.71% 52.97% 0.03% 0

.05% 

12

.23% 

Male Adult 

(P1) 

98.86 Water 0.01% 74.20% 0.00% 0.01% 0

.03% 

25

.75% 

 Offspri

ng (F2) 

98.86 Water 0.00% 68.54% 10.68% 0.05% 0

.07% 

20

.66% 

 Offspri
ng (F1) 

98.86 Water 0.09% 3.58% 1.88% 0.18% 6
.06% 

88
.21% 
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Middle  

(11 - 15) 

Female Adult 

(P1) 

98.3 Intubatio

n 

1047% 28.00% 0.02% 9.97% 0

.01% 

51

.53% 

Male Adult 
(P1) 

98.3 Intubatio
n 

16.91% 8.61% 0.05% 10.23% 0
.04% 

64
.16% 

High  

(16 or 
more) 

Female Adult 

(P1) 

96.86 Intubatio

n 

0.01% 0.04% 0.00% 0.06% 0

.01% 

99

.88% 

F + M Fetus 96.86 Intubatio
n 

0.02% 0.00% 0.40% 0.80% 9
6.04

% 

2.
75% 

 

As a final step in the network obtained was tested by entering a group of parameters are not taken into 

account throughout the development of the network, this with the purpose of testing its response and affinity for 

new information. The results are shown in table 2. 

Table 2 may show different behaviors depending on the conditions and the effect to study. Starting with the 

Accessory Digestive, presents a low probability of being affected directly, mainly the teeth. In the case of the 

enzyme cholinesterase it was noted that the implications with more likely (over 97%) occur at low 

concentrations and by track of entry of water, as the concentrations of compound rise their probability of being 

directly affected decreases slightly around 30%. The other effects vary according to study and individual as 

shown in the table where it denotes that does not have a pattern of occurrence established. 

 

Conclusions: 

In general terms the neural network developed presents a good behavior for the prediction of harmful 

effects due to the consumption of Diclorvos, where it was demonstrated that this compound has different 

reactions in the body, depending on the metabolism, age, sex and absorption of the body tested. Apart from this 

it was observed that this compound has a high rate of affect the enzyme cholinesterase at low concentrations, 

and when using a chemical as these which is cataloged toxicity 1 in foods such as fruits and vegetables 

common, affects so much on the health of human beings. 

To see the databases it was found that the majority of studies were applied under normal conditions, where 

it was to this from fetuses and studying its growth to adult life, for the case of Diclorvos, was submitted that 

more than 50 per cent of the studies and of the most important effects, were found in mice of adult ages, due to 

the fact that the studies in young presented random effects and in the case of the fetuses was not found any 

effect. 

By grouping the effects according to its origin, cause, system or effect, the network was able to better 

understand the data taken by reducing the number of outlets for multiple entries, which as explained earlier, 

because the effect of a compound depends in a great part of the body that swallows, generates that for a number 

of more than 128 studies in more than 25 animals per study, the compartments are almost random, and is thus 

that occur up to 16 different effects in mice studied. 
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