[image: image5.jpg]



Are All of the Pesticides of Plant Origin Completely Harmless?
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In the agriculture there are used in profusion substances called pesticides in order to control the pests. There are both pesticides of synthetic and plant origin. In connection with environmental pollution there have recently been used pesticides of plant origin as a matter of priority. They are applied in the field of organic farming. But do these substances have only advantages?
With the plant origin pesticides belongs also the insecticide NeemAzal T/S with an active compound called azadirachtin, which is extracted from the seeds of the neem tree growing in the south-eastern Asia.

Currently, the  subject  of  a  research  are  negative  effects  of  this  pesticide  on  non-target  aquatic organisms. The assessment of negative effects of different substances (including pesticides) is studied by toxicity tests.
HOW IS THE TOXICITY TESTING PROCESS CARRIED OUT? 
The principle of the toxicity testing process is very interesting. The toxicity tests are necessary for studying new medicaments and the preparation of hygienic norms in food processing and industry. Despite this fact, the public knows little about them. How are they exactly carried out?
Toxicity test is the array of experiments. During them the testing organisms are exposed to the known dose of the observed compound. It is under way in specific conditions (temperature, oxygen volume…).

In most cases, fish in different developmental stages are used for testing of the effects on aquatic organisms. Embryos and larvae are more susceptible than adults. Therefore, they are more suitable for toxicity tests.
The toxicity tests can be of different duration. An acute toxicity test is focused on the effect of one dose and takes from a few hours to 28 days. But there are also long-term experiments called subchronic and chronic tests. They last for 28 days and more and provide more accurate results.

[image: image2.jpg]


At the beginning of these long-term tests organisms are divided into several testing groups. Most of the groups contain observed substance, each of them include diverse concentration of this substance. But one group called control group is different. It contains only fresh water. The reason why we use it is to compare it with other groups.
For the toxicity testing the semi-static method, based on regular exchanging of the bath, or the flow-through method is usually used. During the test terms of mortality and alternatively effects on fish hatching are usually observed. Developmental stages of the fish, changes of tissues of different organs, growth and weight are studied from different samplings.
WHAT IS HAPPENING IN CELLS?
The laboratory assessment of the samples is performed after the finishing of the test. It is more in-depth to find out what happens at the cellular level.

The activity of selected biomarkers of the oxidative stress is observed.
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And what is actually the oxidative stress? It is the disorder of balance between production of oxidants and antioxidants.
Oxidants are substances whose increased production causes an oxidative damage 
in cells. It can also give rise to various diseases such as inflammations, diabetes, rheumatoid arthritis; allergic, cardiovascular and respiratory diseases and even cancer.
Antioxidants are mostly enzymes protecting organism from these negative effects. They reduce the activity of oxidants.
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Antioxidative enzymes are then used as biomarkers of oxidative stress. The increase in their activity is indicative of increased level of oxidative stress.
At first, we need to gain the content of total protein in order to evaluate the activity of biomarkers. Therefore, the spectrophotometry is used. This method is based on the ability of different substances to absorb the light in different wavelengths. According to quite complicated reactions we can find out the content of total protein. Imagine that by means of the picture. In the holes where is the biggest content of protein, there is the darkest violet colour. It is fascinating when you can observe these reactions and the change of colour.
The activity of biomarkers themselves is studied by using reactions in which biomarkers attend. We use the spectrophotometric method again. The samples exposed to azadirachtin are compared with the control group.
The biomarkers (enzymes) also belong with proteins. Their activity is calculated by using figures from the reactions and the content of total protein.
WHAT HAVE SCIENTISTS DISCOVERED?
These days, a considerable number of scientists have turned their attention to the problem of NeemAzal T/S and other pesticides based on azadirachtin in different points of view.
In 2010, Indian group of scientists Kumar et al. observed morphological changes in vital organs of another fish (Liver Catfish) such as gill. Bhat et al. detected behavioural changes of   rohu fish after the azadirachtin exposure in 2012, too.
In the same year, Iranian group of scientists Davodi et al. observed the loss of balance and respiratory problems of fish.
As for changes in the antioxidative system of fish, Brazilian group of scientists Winkaler et al. detected them in its research in 2007. They found the damage of renal tissue and gill in all observed concentrations of azadirachtin, too.
In 2013, the antioxidative changes were also researched by the scientists from the University of Veterinary and Pharmaceutical Sciences Brno, the Czech Republic. There was discovered the negative effect of azadirachtin on early life stages of common carp in connection with selected biomarkers of the oxidative stress. There was proved increased activity of these biomarkers which shows the increased level of the oxidative stress leading to various diseases. The early life stages were shown to be more sensitive to azadirachtin than adults.
WHAT MIGHT HAPPEN IN THE FUTURE?
The scientists are collecting more and more facts about the effect of azadirachtin on aquatic organisms. 
As a result of their researches, there will be effort to amend safety standards of NeemAzal T/S, so that it could not infiltrate water.
TO SUM UP…
It is true that the pesticides of plant origin are in general environment-friendlier than synthetic ones. But it does not mean that they are completely harmless. Conversely, the using of them requires significant carefulness in order to avoid some negative effects.
We should not be content with the fact that something is just positive or just negative but try to reduce inevitable imperfections.
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