
Advances i

 

 
Advances 

Journal home page: 

Copyright © 2016 by authors and Copyrigh

Effect of Chemical Pollutants on the Animal Health 
example: birds 
 
1MESBAHI-SALHI Amina, 1Chiheb kenza, 
AbdelMajid  

 
1Laboratory of terrestrial and aquatic systems. Faculty of Science. Badji Mokhtar University, Algeria.
2Department of Biology. Faculty of Science. Mohamed Cherif Messaadia University, Algeria.
3Department of Biology. Faculty of Science. Badji Mokhtar University, Algeria
 
Address For Correspondence:  

Dr MESBAHI-SALHI Amina Badji Mokhtar-

systems (ecostaq). Sidi Amar campus; Block research laboratories 4 Block F 2nd floor

E-mail : zihadb@yahoo.fr ; phone : 00213664743748

 

This work is licensed under the Creative Commons Attribution International License (CC BY).

http://creativecommons.org/licenses/by/4.0/

 
 

Received 12 February 2016; Accepted 28 April 2016; Available online 24 May 2016

 

 

ABSTRACT  
Background:  In this experimental study we were interested in the impact of a xénobiotique the parathion methyl (MPT) (organophosphate 
insecticide used in the fight against certain bodies harmful to the environment) on the growth, the development and the certa
chicken of flesh. Various doses of MPT (lower than the DL50) were used by force
their development. This xénobiotique, with liposoluble character, was diluted in the olive oil and 04 prizes 
which are respectively: witness, witness to which we add some olive oil, treated in a dose of 0,1 and the other 0,3 m g / kg 
We tried to estimate the effects of this insecticide on: 
barbillon.  The obtained results showed clearly variations in the physical weight and certain disturbances in the development during the 
period of the treatment of 70 days being translated by: 
in the formation of crests, barbillon, feathers and legs.
course as impartial as possible. It is only at this price that we will contribute to the harmonious development of our modern world, and we 
will preserve at best the fragile environment in which we operate
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The environmental contamination by toxic substances is associated with industrialization and agriculture 
[1]. These elements of aggression have quoted some pollutants such as pesticides [2
pesticides have appeared only recently, with the increased number of synthesized molecules and extend their 
action to numerous organizations. Nociceptive elements are grouped under the voice of xenobiotic.The 
xenobiotic metabolism study is fundamental to a rational unders
research on cancer and addiction. The diverse radical phenomena as reproduction, growth, nutrition and well
being of the animal[4]. Knowing the mode of action of xenobiotics at the cellular level is important for 
understanding how to counter chemical attacks [5]
were absorbed mainly in the skin, gastrointestinal tract and lungs. These xenobiotics are cited methyl parathion 
(MPT) is most commonly used in Algeria
organisms to reproduce, grow and fight against the many other of their environment stressors, weakening their 
nervous systems; [7], endocrine and immune systems [8]
which is an indirect effect on species that consume prey or habitat use [9]. Indeed, they can be granivores, 
frugivores, nectar, exclusive or mixed insectivorous see occasional carnivores (toucon) over their need 
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In this experimental study we were interested in the impact of a xénobiotique the parathion methyl (MPT) (organophosphate 
insecticide used in the fight against certain bodies harmful to the environment) on the growth, the development and the certa
chicken of flesh. Various doses of MPT (lower than the DL50) were used by force-feeding of the chicks of 08jour in 70 
their development. This xénobiotique, with liposoluble character, was diluted in the olive oil and 04 prizes were established (n=15 for each) 
which are respectively: witness, witness to which we add some olive oil, treated in a dose of 0,1 and the other 0,3 m g / kg 
We tried to estimate the effects of this insecticide on:  - The development: physical weight, formation of the feather of the crest and the 

The obtained results showed clearly variations in the physical weight and certain disturbances in the development during the 
period of the treatment of 70 days being translated by:  - A decrease of the weight is a blatant slowing down of the growth as well as a delay 
in the formation of crests, barbillon, feathers and legs. This chemical risk prevention necessarily involves quality scientific information, of 

is only at this price that we will contribute to the harmonious development of our modern world, and we 
will preserve at best the fragile environment in which we operate. 

methyl parathion-, Gallus gallus domesticus- growth- development 

INTRODUCTION 
The environmental contamination by toxic substances is associated with industrialization and agriculture 

[1]. These elements of aggression have quoted some pollutants such as pesticides [2, 3
appeared only recently, with the increased number of synthesized molecules and extend their 

action to numerous organizations. Nociceptive elements are grouped under the voice of xenobiotic.The 
xenobiotic metabolism study is fundamental to a rational understanding of the pharmacology, toxicology 
research on cancer and addiction. The diverse radical phenomena as reproduction, growth, nutrition and well

Knowing the mode of action of xenobiotics at the cellular level is important for 
erstanding how to counter chemical attacks [5]. The toxic effects occur at the body from the moment they 

were absorbed mainly in the skin, gastrointestinal tract and lungs. These xenobiotics are cited methyl parathion 
(MPT) is most commonly used in Algeria [6]. This is a serious problem because it affects the ability of 
organisms to reproduce, grow and fight against the many other of their environment stressors, weakening their 
nervous systems; [7], endocrine and immune systems [8]. This feature will affect the food chain or alter habitat, 
which is an indirect effect on species that consume prey or habitat use [9]. Indeed, they can be granivores, 
frugivores, nectar, exclusive or mixed insectivorous see occasional carnivores (toucon) over their need 
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qualitative and quantitative food and necessary for their reproduction and their migration [10]. In this context, 
we tested the impact of this pesticide on growth, development of an avian model in close relationship with man 
(broilers) as part of its diet. 

 

 
1.1 Presentation of the study area: 

The ONAB is a state Algerian industry specialized in the production of animal nutritions, poultry products 
(chicken, eggs,...) and the one that came from the slaughter like cachir, chicken paste,
sales points distributed on different parts of the country to meet the needs of consumers in their daily providing 
tons of white meat. And for this, it relies on a group of 35,000 farmers and hundreds of veterinarians.

Opened since 1998, the Office relies on all of its subsidiaries (GAC, GAE, GAO ONAB TRADE, ENIMI, 
PREMIX EAST, WEST) to expand its product range and provide a quality product to its customers. Its annual 
turnover is estimated at 2.5 billion. 

Other useful services that the gro
workforce in the area of food analysis. 
avoids any sort of healths problems that consumers can meet.

 

 
Fig. 1 : Représentation de la zone d’étude ONAB (Éco news 2012) 

 
1.2 Biological model: 

We worked on a home bird commonly called broilers 
animal in the world. 

 
1.3 Experimental Breeding chicks: 

The chicks were reared in the laboratory cubic cages, metal mesh and subjected to a temperature varying 
according to their ages from 27 to 34 °C and a permanent 70 watt lighting, daily ventilation and necessary to 
prevent asphyxia chicks. Water and food are provided

  
1.4 Methyl parathion treatment: 

Treatment started from the 8th day of development of chicks. The usual doses used in several works being 
between 3 and 8 mg / kg body weight causing mortality 
lower doses than the LD50: 0.1 mg / kg body weight and 0.3 mg / Kg of body weight.

The booster solution (MPT and olive oil) was obtained after calculating the dose in relation to their weight.
The experiment comprises administeri

parathion (MPT) diluted in olive oil. We divided the 60 chicks 4 lots (at 15 per lot) and each batch is dispatched 
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Other useful services that the group provides for the control of food production labs based on a skilled 

food analysis. A very important service to ensure good quality of the product sold and 
any sort of healths problems that consumers can meet. [11]  

Représentation de la zone d’étude ONAB (Éco news 2012)  

We worked on a home bird commonly called broilers Gallus Gallusdomesticus. It is the most common farm 

 
were reared in the laboratory cubic cages, metal mesh and subjected to a temperature varying 

according to their ages from 27 to 34 °C and a permanent 70 watt lighting, daily ventilation and necessary to 
prevent asphyxia chicks. Water and food are provided twice a day (morning and evening).

Treatment started from the 8th day of development of chicks. The usual doses used in several works being 
between 3 and 8 mg / kg body weight causing mortality after the first dose; [12] We chose two significantly 
lower doses than the LD50: 0.1 mg / kg body weight and 0.3 mg / Kg of body weight. 

The booster solution (MPT and olive oil) was obtained after calculating the dose in relation to their weight.
The experiment comprises administering to the chicks, and all the 02 days at the same hour, methyl 

parathion (MPT) diluted in olive oil. We divided the 60 chicks 4 lots (at 15 per lot) and each batch is dispatched 
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were reared in the laboratory cubic cages, metal mesh and subjected to a temperature varying 
according to their ages from 27 to 34 °C and a permanent 70 watt lighting, daily ventilation and necessary to 
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Treatment started from the 8th day of development of chicks. The usual doses used in several works being 
We chose two significantly 

The booster solution (MPT and olive oil) was obtained after calculating the dose in relation to their weight. 
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in 3 cages each containing 5 chicks: normal control Lot (T), witness Lot stuffed with olive oil (T+H), Lot MPT 
treated with the dose of 0.1mg / kg bodyweight (FaD), Lot MPT treated with the dose of 0.3mg / kg bodyweight 
(FoD). 
   
1.5 Parameters studied: 
1.5.1 Study of change in weight (g): 
1.5.1.1 Weight gain: 

Daily weighing chicks (treated and control) was performed using a reference electronic scale and in order to 
follow the variation of their weight, can establish their growth curve and see the impact MPT on this parameter. 

 
1.5.1.2 Study of the Average Daily Gain (ADG): 

To better appreciate the differences between the weights of control and treated throughout the experiment, 
we calculated the ADG corresponds to the daily weight gain. This is the average weight of the weighing date 
less the average weight of the previous weighing in grams (g). 

 
1.6 Statistical analysis: 

We calculated the mean and standard deviation for each parameter, using the basic statistics using 
Microsoft Excel. Data on weight and average daily gain were processed by analysis of variance with two criteria 
for classification and using the software MINITAB 13.31. 

 
2. Analysis of Results: 
2.1 Development impact: 

From the figure, we see that developmental disorders were observed in treated individuals and mainly at 
high doses. In fact, a delay in the formation of feathers, crests, wattles and legs is visible in treated individuals 
(figure 1: C, D, E, F) compared to controls (Figure 1, A and B) 

 
 

 
 
 
 
 
 
 
                             
                                     A                                              B     C 
 
 
 
 
 
 
 
 
                             
 
                                      D E F 

Fig. 2: Morphological state of hens on 70th day. 
 
(A: Chicken witness B: Chicken treated with olive oil, C: Chicken treated with MPT low dose, D: chicken 

treated with high-dose MPT, E: photo showing the state of a chicken 70 daystreated with the high dose, F: 
Weight difference between a witness and another chicken treated with high dose). 

 
2.2 Impact on weight gain: 
Growth charts: 

The results relative to the weight of the chicks are in (g) and represented in the figure2.We note that the 
weight of chicks following the same trajectory for the control and treated until J21. From that day, we notice a 
marked slowdown in the treated as well as low dose.          
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Fig. 3: Weight change (g) of the control chicks and treated 70 days versus time (Tm: control group; ToL: 

control group + olive oil; FaD; low dose Treaty FoD: high dose). 
 

2.3 Average daily gain (ADG): 
 
The results for ADG are in (g) and recorded in Figure 3. We note that the ADG varies inversely with the 

dose of MPT. Thus it is (22.61 ± 8.049); (18.24 ± 7.735) (13.45 ± 4.580); (10.84 ± 6.357) g for the controls 
respectively witnesses + olive oil, treated with 0.1 and 0.3 mg / kg body weight. 

The comparison of averages by ANOVA revealed highly significant differences in ADG between batches. 
 
 

 
 

                                                                                      ***               
                                                                                                      
                                                                                                           ***  
 
 
 
 
 
 
 
 

Fig. 4: Average daily gain (g) chicks in 04 batches (n = 15). 
 

Discussion: 
Among the most aggressive xenobiotics on the equilibrium of ecosystems are cited some pollutants such as 

pesticides [1]. These pesticides are mainly used in agriculture, but there are also non-agricultural pesticide uses 
[13]. Indeed, the presence of small amount of food residue can pose risks to the long-term health by causing 
disturbances in the two above mentioned systems and thus interfering with the body of their protective functions 
[14]. Our results show disturbances as well as in development in growth. Indeed, we found a late and ill in the 
development of legs, ridges, barbs and feathers (ruffled) with slower weight gain in agreement as showen in 
work [15] which prove that chronic poisoning in chickens are manifested by the paleness of the skin, mucous 
membranes, the comb and wattles. [16]  discusses the possibility of selecting the physiological state of animals 
in the form of the growth curve. In this study MPT disturb weight gain of chickens, it causes a very highly 
significant reduction in the treated groups compared with the control group, knowing that birds are known to 
have a high specific speed of growth and initial growth period short, resulting in a high cure rate; [17] The 
environment in which the animal lives can also influence on the rate of weight gain; [18] The fact that our 
model was subjected to treatment with a pesticide, one could accept that it had undergone an environmental 
aggression and including stress manifested by an imbalance of the neuroendocrine system, system immune and 
detoxification capacity; [19]. 

The sum of these results clearly calls for a large MPT toxicity in birds and deserves to be considered with 
regard to its impacts on ecosystems, biodiversity and the abundance of wild birds but also human health. 
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 Conclusion: 
the results showed that administration of methyl parathion Chicken orally causes disturbances of body 

functions. Indeed, it results in the start of a toxic process, according to more or less effective capacity of the 
body to defend, will lead to a deterioration of health. If the body is not able to fight against this aggression, this 
process will sooner or later become irreversible. This is the case of long-term toxic effects as evidenced by our 
study. In reality, these results demonstrate the installation of oxidative stress that results in intense production of 
free radicals in the body [20]. 

These chemicals were found are often toxic to birds it will therefore have as a constant concern to develop 
prevention, to reduce all the risks associated with the misuse of chemicals. This chemical risk prevention 
necessarily involves quality scientific information, of course as impartial as possible. It is only at this price that 
we will contribute to the harmonious development of our modern world, and we will preserve at best the fragile 
environment in which we operate. 
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