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Abstract
The article presents the results of laboratory studies to assess the toxicological parameters of

montmorillonite clay from the Pogadaevskoye deposit in the West Kazakhstan region in order to use
them as an aluminosilicate sorbent in the composition of feeds that reduce the negative effects of
mycotoxins on the body of animals and birds. The relevance of research is associated with the
cultivation of healthy and highly productive animals and poultry in order to ensure the food security of
the Republic of Kazakhstan.The studies carried out to assess the toxicological parameters of
montmorillonite clay in order to use them as an aluminosilicate sorbent in experimental animals
(rabbits and white rats) allowed the following results to be obtained: Visual study of the intensity of
erythema when exposed to the test substance on the skin of rabbits showed their absence (0 points).
The study of the intensity of edema (an increase in the thickness of the skin clutch of rabbits) when
exposed to the test substance on the skin of rabbits showed no reaction (0 points). Studies evaluating
the irritating effect of the test substances on the mucous membranes of the eyes of rabbits by
symptoms of damage showed the absence of hyperemia (0 points). Weak eyelid edema (1 point), the
minimum amount of discharge in the corner of the eye (1 point). The results of studies on the
classification assessment of the test substance for the severity of the irritant effect on the eyes of
rabbits showed that the average total score of the severity of the irritative effect corresponds to 1 point.
A comprehensive analysis of the results obtained on the basis of scientific and experimental studies to
assess the toxicological indicators of montmorillonite clay from the Pogadaevskoye deposit in relation
to irritating effects on the skin and mucous membranes of experimental animals (rabbits) showed their
harmlessness.
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Introduction. The relevance of raising healthy and highly productive animals and poultry is
inextricably linked with food security and is of great global importance [1-5].One of the real threats to
the health and productivity of animals and birds are the mycotoxins present in the feed.Mycotoxins are
a group of chemicals that are produced by some molds (fungi), in particular many species of
Aspergillus, Fusarium, Penicillium, Claviceps and Alternaria.The appearance of mycotoxins in
finished feed can occur at different technological stages of feed production: in the field, during
transportation, storage, or even after the final processing of the finished feed. In addition, toxic
compound feed can be produced at a feed mill from quality raw materials.This is due to the fact that
toxic products can accumulate in the processing equipment of production lines, since cleaning and
sanitation of this equipment, as a rule, is rarely done. Thus, the content of toxins in the feed is always
more or less present.To date, there are more than 140 identified mycotoxin types.Mycotoxins formed
in feed are secondary metabolites of the vital activity of fungi and are rather stable substances that
have teratogenic, mutagenic and carcinogenic effects that can disrupt protein, lipid and mineral
metabolism and cause regression of the immune system.

Mycotoxicoses, depending on their nature, the concentration of mycotoxins in the diet, the
type of animal, age, feeding conditions and the state of immunity, are manifested:
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- a decrease in the productive parameters of animals and birds;
- a decrease in the efficiency of using feed for the production of products;
- violation of reproductive and reproductive functions;
- weakening of the body's immune system;
- increased susceptibility to diseases (coccidiosis, colibacillosis, etc.);
- an increase in material costs for treatment and preventive measures;
- lead to a weakening of the effect of vaccines and medicines;
- an increase in the frequency of infectious diseases.
The danger of mycotoxins, in addition to a decrease in productive qualities in animal

husbandry and poultry farming, also lies in their transition in biotransformed or unchanged form into
livestock and poultry products, which is a danger to human health. Therefore, it is necessary to take
various veterinary and sanitary measures to prevent the diseases they cause. Today there are the
following methods of dealing with the negative effect of mycotoxins on the animal body:

- physical (cleaning, soaking, washing, heating, dissolving, diluting);
- chemical (use of acids, alkalis, bisulfate, ammonia, formaldehyde, vitamin C,);
- biological (use of various enzymes);
- bonding with aluminosilicates (use of bentonites, zeolites, diatomites, activated carbon)
One of the most effective methods of reducing the negative effect of mycotoxins is the

introduction of adsorbents into the diet. An effective adsorbent binds mycotoxins in the
gastrointestinal tract of animals and birds into a durable complex that passes through the digestive
system and is removed with feces, preventing or minimizing the effects of mycotoxins on the body of
animals and birds.One of the strategic directions for achieving this global task is the prevention of
diseases in animals and birds by creating non-carbon sorbents based on natural aluminosilicates. In
this regard, the use of a number of agrominerals with a wide spectrum of biological action and
availability has great prospects [6].

The main way in the prevention of many diseases is the use of natural and biosafety
preparations and additives based on natural aluminosilicate minerals with sorption properties [7-9].

Natural minerals are capable of displacing pathogenic microflora from the intestinal tract,
contribute to the normalization of digestion processes and the digestion of compound feed [10-12].

Therefore, the possibility of creating a favorable microbial background in the digestive tract
with the help of natural minerals and rational feeding is an important point for improving the health of
animals and poultry.

However, for the widespread use of various feed additives in the feeding of animals and
poultry, detailed studies are required to assess toxicity to ensure safety and efficacy.

In addition, detailed studies of toxicological indicators is a prerequisite for the use of non-
traditional natural sources of therapeutic and prophylactic action in the composition of animal and bird
feed. The development of animal husbandry in European countries is also inextricably linked with the
use of effective feed additives with an adsorbing effect. In the countries of the European Union (EU),
feed additives with adsorbing action are classified as veterinary drugs subject to mandatory testing
(Figure 1).

Figure - 1 Montmorillonite clay of the Pogodaevsky deposit, West Kazakhstan region in natural
appearance and ground (powder)
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In addition, it has been established that the montmorillonite clay of the Pogadaevskoye deposit
has high plasticity, fat content  to the touch, with an average density of 1450 kg / m3, and is
distinguished by good moisture capacity, high hydraulic and adsorption activity.

According to the results of X-ray phase analysis (XRF), it was found that the mineralogical
composition of clay (Figure 2) is represented mainly by montmorillonite d / n = 5.06; 4.46; 3.79; 3.06;
2.455; 2.28; 2.127; 1,977; 1.817; 1,675 * 10-10m.

Figure 2 shows a model of the crystal structure of montmorillonite.

Figure - 2 Microscopic image of the montmorillonite mineral in the clay structure of the
Pogodaevskoe deposit (magnification x 5000)

Results and discussion. At the initial stage, studies were carried out to assess the raw
materials under study for local irritating and skin-resorptive properties, carried out on the organs of
experimental animals.

The main task of the research at this stage was the study of the features of the epicutaneous
effect of substances and the assessment of the degree of manifestation of their skin-irritating and skin-
resorptive properties with single and repeated applications of experimental animals.

As a result of the experiments, it seems possible:
- to obtain data on the assessment of the real danger of acute and subacute manifestations of

the effects of substances on the skin;
- upon detection of a real danger, substantiate the need for technological and special protective

measures aimed at complete or maximum exclusion of contact with the skin of animals.
 The study of local irritating and skin resorptive properties of substances was carried out by

means of their single and repeated applications on the skin of the lateral surface of experimental
animals. Rabbits were chosen as experimental animals. The number of selected animals in the group
was 6 individuals. For the experiments, we selected rabbits with clean, healthy skin without
mechanical damage.

Figure 4 - Preparation of experimental rabbits for testing
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The  area  of  application  was  5% of  the  total  surface  of  the  skin  of  animals  and  in  rabbits  it
corresponds to a size of 7 x 8 cm. To achieve the set task, one day before the experiment, the rabbits
were carefully sheared off the wool on the side surface with an electric machine.To study the local
effect, the wool was cut on symmetrical areas of the back on both sides of the spine, leaving a woolen
cover between them 1-2 cm. The right side serves for the application of the studied substance, the left
for control.

For the duration of the exposure, to exclude the licking of the substance from the skin and its
entry through the respiratory organs, the animals were fixed in special individual houses.The test
substance was applied to the skin of laboratory animals in its native form.The test substance was
applied in an open way at an ambient temperature of 18-24 0C.When studying local action, the
opposite skin area of the same animal served as a control. Studies assessing the local irritant properties
of the test substance were carried out in single and repeated experiments. In repeated experiments, 20-
fold applications were carried out 5 times a week. The test substance was evenly applied to the skin
integuments of laboratory animals at a dose of 20 mg / cm2. The period of observation of the clinical
manifestations of intoxication and the condition of the skin, including instrumental studies, were
carried out 1 and 16 hours after application and rinsing of the substance residues.

The calculation was carried out for each animal and then the average group indicator was
calculated. Functional disorders of the skin were assessed by characteristic appearances of varying
severity of erythema, edema, cracks, ulceration, changes in its temperature and a decrease in
neutralizing ability.

The assessment in points of the functional state of the skin according to the severity of
erythema and the magnitude of edema and the classification of the severity of the irritating properties
of substances was carried out according to the data of special tables approved by scientific research
(Tables 1-2).

Table 1 - Assessment of the degree of erythema

The intensity of erythema visually Score in points
Lack of erythema 0
Weak (pink tone) 1
Moderately pronounced (pink-red tone) 2
Pronounced (red tone) 3
Strong (bright red tone) 4

Table 2 - Edema assessment of animal skin

The intensity of the edema (increase in the thickness of the skin
masonry of animals, measured with a thickness gauge TR-1-10,

compared to the background, mm)
Score in points

Gradation
Name

experimental animal,
rabbits

Intensity 0-0,09 0
Lack of reaction 0,1-0,59 1
Weak reaction 0,6-1,0 2
Moderate reaction 1,1-2,01 3
Severe reaction >2,1 4

The processing of the obtained data, the essence of which was to quantify the degree of
induction of erythema and edema (in points) was summed up for each experimental animal separately,
after which the average assessment of the severity of the local irritant properties of the substance for
the group of experimental animals was calculated.The final results of the conducted studies on the
study of toxicological indicators to assess the degree of erythema and the intensity of edema of the
skin of animals are shown in Tables 3 and 4
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Table 3 - Results of studies evaluating erythema

The intensity of erythema visually Score in points

Lack of erythema 0

Table 4 - Results of studies on edema of animal skin

The intensity of the edema (the increase in the thickness of the
skin masonry of animals, measured by the TP-1-10 thickness

gauge, in comparison with the background, mm)

The name of the
pilot, animal, rabbits

Edema assessment
in points

Gradation intensity

Lack of reaction  0,09 0

Conclusion.
The studies carried out to assess the toxicological parameters of montmorrillonite clay in order

to use them as an aluminosilicate sorbent on experimental animals (rabbits and white rats) allowed the
following results to be obtained:

1. Visual study of the intensity of erythema when exposed to the test substance on the skin of
rabbits showed their absence (0 points);

2. Study of the intensity of edema (increase in the thickness of the skin masonry of rabbits)
when exposed to the test substance on the skin of rabbits showed no reaction to them (0 points);

3. Studies evaluating the irritating effect of the test substances on the mucous membranes of
the eyes of rabbits by the symptoms of damage showed the absence of hyperemia (0 points), slight
edema of the eyelids (1 point), the minimum amount of discharge in the corner of the eye (1 point);

4. The results of studies on the classification assessment of the test substance for the severity
of irritating effect on the eyes of rabbits showed that the average total score of the severity of irritative
action corresponds to 1 point;

 5. A comprehensive analysis of the results obtained on the basis of scientific and experimental
studies to assess the toxicological parameters of montmorillonite clay from the Pogadaevskoye deposit
in relation to irritating effects on the skin and mucous membranes of experimental animals (rabbits)
showed their harmlessness;

6. As a result of a study of the acute toxicity of montmorillonite clay from the Pogadaevskoye
deposit with intragastric administration on white rats, it was found that it can be classified as non-toxic
and low-hazard compounds.
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