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ABSTRACT 
Summary- from the last century, with the aim of eliminating pests and possible infections in crops, increased progressively the use of 
pesticides, without taking into account the risk that these entail in human health. With the passing of the years the scientists and various 

organizations found that the constant use or in large doses of pesticides, generates adverse effects in people, ranging from a simple allergy 

until a cancer or poisoning. That is why in recent years studies have been conducted with the purpose of classifying the risk of use of each 
pesticide, causing massive ban of a large number of these, even in spite of this, the remaining pesticides continue to affect in different ways 

to the people. That is why in this article was developed a neural network, which from an algorithm for the identification and prediction is 

pretend to predict the effects of the continuous use of the cypermetrin on mice Wistar race with the purpose of determining the level of risk 

of this pesticide in humans. 
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INTRODUCTION 

 

Either to kill, prevent, Repel, or in any way adversely affect any plague, the pesticides have 

been used over the past 200 years indiscriminately. Once it began to detect the effects that these were produced 

in the people, began to carry out different investigations with the purpose to classify them and determine 

the  maximum and minimum dose allowed, even so these continue to produce various effects on human health. 

Even the less toxic products or organic, can cause health problems if the person is exposed to a sufficient 

quantity [1].  

By means of neural networks it is possible to determine in a better way the pesticides that exist today , 

where through prediction algorithms and recognition more the different studies that have been carried out in 

the past 50 years, it is possible to identify patterns of behavior and possible effects on human health [2], as 

described in [3] Where breast cancer is identified by means of neural networks, using as a source of 

information, the database of breast cancer Wisconsin with 9 attributes and 699 records. 

In a similar manner in [4], [5] And [6] It shows different predictive techniques such as time series and 

neural networks, as well as their different training methods as are Backpropagation and feedforward. It was also 

developed different neural networks, observing their degree of training and performance using for this purpose 

the creation tool and training of neural networks of Matlab. 

In the case of the pesticide to study in this work (Cypermetrin), have developed various studies on its 

effects and how to prevent them in both animals and humans, as shown in [7], where it is carried out a 

comparative study of the toxicity of this pesticide between the rainbow trout, the frog, the mouse and the quail, 

where it showed the highest degrees of tolerance in the last two. 
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In the same way in [8] A study was undertaken to investigate the possibility of induction of oxidative 

stress through the cypermetrin, where it was found that the consumption of 170 mg/kg or 75 mg/kg for 5 

consecutive days, produces significant quantities of oxidative stress in the brain and liver tissue of rats, for this 

was carried out an additional study of as the vitamin E or the allopurinol counteracted this effect in rats. As 

in [9], where the study was focused to the toxicity of the compound applied through the skin in rats, minor 

changes were found in the liver, kidney, lung and brain. 

By your side [10], we evaluated the effects of Cypermetrin in the fresh water shrimp (Palaemonetes 

argentinus) where they found negative effects ranging from changes in mood, infertility or even death of young 

communities of shrimps, which are found are the most affected by this pesticide. Similarly in [11] A study was 

conducted to investigate the effects of cypermetrin in the liver and kidney from pes of freshwater, where in the 

same way the negative effects are multiple. 

In [12], [13], [14] And [15] There were studies of the toxicological effects in different animals in different 

states of maturity, ranging from birth until adulthood, in all it was found that the main affectation was in the 

liver and kidney, where it had affected the functioning, size and weight in general. 

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 Wistar type, which have been exposed to different doses of the 

pesticide Cypermetrin. 

 

Methodology: 

The development of applications in order to detect the risk of diseases and/or damages to health can be 

carried out by means of methods of prediction that can be mathematicians, statistical and stochastic. In relation 

to this development is opted for a method of prediction of mathematical and statistical nature, as are the neural 

networks, which in this case is focusing on the prediction of the possible diseases that may appear in the 

continuous consumption of Cypermetrin in Wistar rats. All this is carried out by means of the recognition of 

patterns of behavior by using a collection of studies by the EPA on toxicology in animals published in [16]. 

For the creation of the network it is necessary to divide the data taken from the EPA in two categories, input 

and output data, the first corresponds to all the conditions with which were carried out the different studies and 

the second category are the results obtained in each study, 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) 

Dose 0-20 mg/kg/day 

Duration 0 -104 Weeks 

Output data: Affected System Accessory Digestive (1), endocrine (2), others (3), lymphatic (4), 

NA (5), Reproductive (6), Urinary (7) 

 

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

network recognizes only quantitative variables, it was necessary to categorize the qualitative as can be seen in 

table 1, where it allocated integers.  

Additionally, you can observe that for the output data is listed different effects grouped, as is the case 

of Accessory Digestive where they matched the liver and salivary glands , this was with the purpose of reducing 

the output data, because for a same entry is found up to 4 different outputs, making more complicated the 

training of the network. 

In both the network, used the retropropagation algorithm of conjugate gradient scaling Figure As a function 

of learning, which through the updating of the W and b values of each of the neurons in the network, 

accelerating in this way the convergence of this. In the equation 1 you can display the equation used and with 

which minimizes errors that can lead to the network.  

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



137                                                                        Mora Jeffrey et al, 2016 

Advances in Environmental Biology, 10(12) December 2016, Pages: 135-139 

 

∝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 radial basis 

function, because that data has a Gaussian distribution or normal. The Equation 2 is the one that is used for its 

operation. 

∅(𝑟) = 𝑒−(𝜀𝑟)
2
            (2) 

 

 Additional to the radial basis function was used to optimize the selection of data the hyperbolic tangent 

sigmoid, which is used for the recognition of patterns commonly, offering a training with a lower rate of 

confusion, for this is used the equation 3. 

 

𝑎 =
2

(1+𝑒𝑥𝑝−2𝑛)−1
            (3) 

 

Results: 

Matlab was used initially as a tool of simulation and construction of the neural network, where it carried out 

training and testing of this through code. So it was necessary to use a double network layer that 

after multiple iterations and training was achieved a network with a degree of confusion under and acceptable 

performance for four inputs and seven outputs, with 2 hidden layers and 43 neurons for each one. In addition 

there was a decrease in the error as it were modified the weights of the neurons as displayed in Figure 1. 

In Figure 1 is displayed the decrease of the error as you modify the weights of the neurons in each one of 

the hidden layers, achieving after  83 times and 6 validations a gradient less than 0.05, after having started in 

0.84. Additionally you can view that for the first 10 eras are presented the most significant decrease. 

On the other hand in Figure 2 presents the different stages of the creation of the neural network, starting 

with the stage of training, for which used the gradient algorithm of scale conjugate. At this stage may be 

displayed to the Figure 83 times the entropy crusade drops to a minimum of 0.2407 of 0.825 and 

the most significant decrease is located in the same way as for the gradient in the first 10 times. For the 

validation phase and testing was achieved a yield of 0.2614 concerning the Network trained to the 77 times, this 

being the best point of evaluation of the network in general. 
 

 

Fig. 2: Network performance by comparing the three groups of data 
 

Once trained the network, it was necessary to test it using data is not taken into account in the training, for 

this was used the same database with the ultimate purpose of which the network identified in each case the 

probability that have the rats Wistar race of getting the effects shown in table 1. The results are shown in Table 

2. 

As you can show in the table 2 Data tested result that only in 5 of the 24 cases displayed the rats showed no 

effect with a percentage higher than 90%, for the rest of the cases tested the results show that the main 

affectations are to the liver (which is catalogd as an accessory digestive), due to that in 19 cases presents a 

probability of more than 10% to be affected and in 3 cases there is a probability of more than 90%, making the 

body more susceptible to be affected by the Cypermetrin. 

For other effects, where are listed damages to lung, spleen, brain and other damages not named, are likely 

higher than 30% in 15 of the 24 cases. This coupled with the fact that the cases studied also presents damages to 

the endocrine system, reproductive, lymphatic and urinary, you have a higher percentage to 70% that the animal 

to suffer a certain impact on their health because of consumption of Cypermetrin, due to that for 100% of the 
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cases the delivery path was made orally. 

Conclusions: 

The number of outputs vs in number of entries dificulto training because for a same input we had two 

different outputs, this is due to being a study focused on the effects of cypermetrin in rats, it depends on 

the Morphology of the animal being different in each case and for each rat, so that to expose these animals to the 

same conditions you can get different results. For this is simplified in number of outputs grouped by system or 

function, which helped to reduce the confusion. 

 
Table 3: Effects of the use of Cypermetrin in laboratory rats Wistar type 

Dose 

(mg/kg/da

y) 

Duration (Wee

ks) 

Sex Purity Accesso

ry 

Digestiv
e 

Endocri

ne 

Other

s 

Lymphat

ic 

NA Reproducti

ve 

Urinar

y 

Very 

Low  

(0 - 24) 
  

4 Female 95.7 25.22per 

cent 

2.36% 29.17

% 

0.06% 37.77

% 

5.17% 0.26% 

Male 25.98% 0.09% 39.89
% 

0.00% 23.89
% 

10.12% 0.03% 

13 Female 95.7 26.59% 1.28% 69.27

% 

0.82% 0.54% 0.05% 1.47% 

Male 43.21% 0935% 46.94

% 

0.00% 0.40% 0.08% 0.01% 

52 Female 88 13.76% 0.00% 0.00% 0.01% 86.21

% 

0.01% 0.00% 

Male 0.00% 0.00% 0.00% 0.00% 100.00
% 

0.00% 0.00% 

104 Female 88 34.62% 0.20% 31.14

% 

0.03% 21.77

% 

0.03% 12.21

% 

Under  
(25 - 100) 

  

  
  

  

  
  

4 Female 95 0.12% 4.87% 0.00% 0.28% 94.69
% 

0.01% 0.02% 

95.7 35.89% 8.25% 34.53

% 

0.20% 20.34

% 

0.18% 0.60% 

Male 95.7 35.58% 0.04% 51.29
% 

0.00% 6.56% 6.50% 0.02% 

13 Female 95.5 45.48% 20.19% 12.34

% 

1142% 5.59% 0.13% 4.85% 

95.7 37.42% 3.60% 53.87
% 

2.16% 0.68% 0.06% 2.21% 

52 Female 88 89.36% 0.00% 0.01% 0.03% 10.60

% 

0.00% 0.01% 

Male 0.00% 0.00% 0.00% 0.00% 100.00

% 

0.00% 0.00% 

104 Female 88 7.61% 0.04% 80.70

% 

0.01% 1.02% 0.02% 10.59

% 

Male 6.76% 0.03% 81.71
% 

6.82% 2.17% 2.50% 0.01% 

Middle  

(101 - 
600) 

  

  
  

  

4 Female 95 0.26% 1.71% 0.01% 4.97% 92.71

% 

0.05% 0.29% 

95.7 29.64% 8.67% 60.64
% 

0.25% 0.42% 0.03% 0.35% 

98 80.52% 0.07% 18.14

% 

0.01% 1.18% 0.02% 0.05% 

Male 95 2.89% 0.08% 0.00% 0.00% 96.98

% 

0.04% 0.00% 

98 99.22% 0.00% 0.07% 0.02% 0.68% 0.00% 0.00% 

13 Female 95.5 9.97% 53.92% 0.53% 31.33% 1.96% 0.04% 2.26% 

High  
(601 or 

more) 

4 Female 98 13.37% 12.97% 32.79
% 

0841% 0.01% 20.03% 12.43
% 

Male 11.51% 7.05% 40.04

% 

6.11% 0.01% 23.00% 12.28

% 

 

Throughout this study was presented to the main affectation was the liver, which is supported by the studies 

previously reviewed, where it was found the same independent of the animal on the study. Apart from the liver, 

was evidence that this compound affects other parts of the body such as the kidney, the reproductive system for 

both men and women, lungs, brain and until the lymphatic system, so that it is a compound with a high degree 

of toxicity and should not be used on many products of daily use, because of its potential for bioaccumulation. 

The network in general displays results according to the different studies, so it presents a degree of 

reliability good and it can be used for applications where required prediction of the effects of this on the health, 

due to that it was trained with 7 potential effects with a low level of confusion and acceptable performance. 
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