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In recent decades, many evidence materials have been collected about the
importance of micronutrients to the human organism and animals. In recent
decades, many evidence materials have been collected about the importance of
micronutrients to the human organism and animals. Based on this data, copper,
cobalt, zinc, selenium and some other trace elements were classified into an
irreplaceable [10,22] group. In all living organisms, microelements perform various
biochemical functions. A great interest in this problem is explained by the high
biological activity of microelements, their participation in oxidation-reduction
processes, various types of metabolism (protein, fat, carbohydrate, vitamin,
mineral), gas exchange, tissue respiration, tissue permeability, cell division, blood
formation, growth[6, 4]. The identification of the peculiarities of the exchange of
trace elements in the body under various pathological conditions is an urgent area
of clinical medicine, since it opens up new opportunities for the elimination of
pathochemical reactions that form the basis of pathological processes [13,14]. The
identification of the peculiarities of the exchange of trace elements in the body
under various pathological conditions is an urgent area of clinical medicine, since it
opens up new opportunities for the elimination of pathochemical reactions that
form the basis of pathological processes [13,14]. Micronutrients have a significant
effect on the fullness of the body's immune response during infection entry [13].
The active participation of metal-retaining compounds in metabolic processes in the
body shows the great importance and prospects of research on the role of
microelements in normal and pathological conditions. Therefore, the UN
Subcommittee on health and medical equipment recommends monitoring the
amount of microelements in the human body, such as copper, cobalt, zinc, selenium
and other non-noticeable disorders of their metabolism, timely monitoring of the
effectiveness of "hidden" diseases, as well as the patient's treatment, identified
during a comprehensive examination A.herefore, the UN Subcommittee on health
and medical equipment recommends monitoring the amount of microelements in
the human body, such as copper, cobalt, zinc, selenium and other non-noticeable
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disorders of their metabolism, timely monitoring of the effectiveness of "hidden"
diseases, as well as the patient's treatment, identified during a comprehensive
examination A. I. Kirsanov et al. (2013). Before covering the issues of micronutrient
metabolism in bronchial-pulmonary pathology in children, it is recommended to
briefly describe the micronutrients that are important for the life we have studied.
Copper. Before covering the issues of micronutrient metabolism in bronchial-
pulmonary pathology in childr Before covering the issues of micronutrient
metabolism in bronchial-pulmonary pathology in children, it is recommended to
briefly describe the micronutrients that are important for the life we have studied.
Copper. Its active participation in the exchange of proteins, fats, carbohydrates and
vitamins is known [12, 13]. The importance of copper to the human and animal
organism is due to the presence in its composition of superoxidismutase,
cytochromoxidismutase and other enzymes involved in the respiratory processes of
tissues [10, 17]. Copper is an important micronutrient that is a cofactor of various
enzymes involved in iron metabolism, collagen synthesis. Copper is an important
micronutrient that is a cofactor of various enzymes involved in iron metabolism,
collagen synthesis. It is present in the active center of the enzyme lysyloxydase,
which forms a correlation between the polypeptide chains of collagen and elastin,
forming defective collagen in the deficiency of this metal, in which there is no
correlation and disruption of the synthesis of elastic fibers of glycosaminglicans [2,
17]. The copper contained in copper-preserving proteins in itself is essential for the
normal growth and development of bone tissue, and also plays an important role in
the functioning of the central nervous system [15]. The copper contained in copper-
preserving proteins in itself is essential for the normal growth and development of
bone tissue, and also plays an important role in the functioning of the central
nervous system [15]. In cases of artificially invoked copper deficiency, mammals
have developed primary pulmonary emphysema as a result of lysyloxidase
inactivation, superoxidismutase depression, and acute reduction of elastin as a
result of LPO-related intensification. This led to degradation of antiprotease
inhibitors and activation of protiolysis [18, 17, 12]. The liver and its constituent
elements - hepatocytes-play a key role in copper metabolism. Copper entering them
through the Portal vein vascular system initially binds to metallothionein found in
the human liver. The liver and its constituent elements - hepatocytes-play a key role
in The liver and its constituent elements - hepatocytes-play a key role in copper
metabolism. Copper entering them through the Portal vein vascular system initially
binds to metallothionein found in the human liver. Copper, originally bound to
metallothionein, later forms part of ceruloplasmin. With its oxidase functions,
ceruloplasmin also plays the role of a transport protein that transfers copper to
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tissue enzymes, primarily cytochromoxidase [4]. Copper is necessary to participate
in the antioxidant defense of the body. It plays a very important role in iron
metabolism, actively interferes with the process of hematopoiesis. Copper is
necessary to participate in the antioxidant defense of the body. It plays a very
important role in iron metabolism, actively interferes with the process of
hematopoiesis. In order to transfer hemo Copper is necessary to participate in the
antioxidant defense of the body. It plays a very important role in iron metabolism,
actively interferes with the process of hematopoiesis. In order to transfer
hemoglobin to the synthesizing bone cuticle cells, iron from the gastrointestinal
tract and liver reserves must be oxidized into transferine, trivalent, to be embedded
in its transport protein. This oxidation requires the presence of the enzyme
ceruloplasmin, which contains copper [16, 14]. Copper, manganese, zinc, selenium
superoxidismutase, selenium glutathione peroxidase, catalase have been found to
be involved. Copper, manganese, zinc, selenium superoxidismutase, selenium
glCopper, manganese, zinc, selenium superoxidismutase, selenium glutathione
peroxidase, catalase have been found to be involved. These enzymes are
components of the antiradical system[16, 10, 13, 16, 12]. The abrupt growth of pper,
manganese, zinc, selenium superoxidismutase, selenium glutathione peroxidase,
catalase have been found to be involved. These enzymes are components of the
antiradical system[16, 10, 13, 16, 12]. The abrupt growth of Pol during phagocytosis
is caused by the release of reactive metabolites of oxygen by activated neutrophils
and macrophages, which play an important role in intracellular destruction of
microorganisms [15, 15, 18]. One of the microelements that, of course, plays a big
role in vital processes is cobalt. Cobalt-enters the body, is absorbed in the intestine
with food, accumulates in large quantities in the liver, kidneys and other
parenchymatous organs. Cobalt-enters the body, is absorbed in the intestine with
food, accumulates in large quantities in the liver, kidneys and other
parenchymatous ters the body, is absorbed in the intestine with food, accumulates
in large quantitie Cobalt-enters the body, is absorbed in the intestine with food,
accumulates in large quantities in the liver, kidneys and other parenchymatous
organs. It affects growth and reproduction, the metabolism of proteins, fats,
carbohydrates, vitamins and has a positive effect on blood formation [13]. Cobalt is
better absorbed by the human and animal organism than other trace elements.
Thus, the human organism, according to most researchers, accepts between 20 and
95% of the amount of cobalt present in ration [2]. In 1948, Crystal vitamin V12 was
isolated, which includes cobalt. This vitamin is currently successfully used in
practice to treat various forms of anemia and many other diseases. In 1948, Crystal
vitamin V12 was isolated, which includes cobalt. This vitamin is currently
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successfully used in practice to treat various forms of anemia and many other
diseases. It activates enzymes - Peptidase, catalase, intestinal phosphatase, arginase
and other enzymes. The introduction of cobalt in additional amounts has a
beneficial effect on the formation of antitelo [13]. The richest products in cobalt
include liver, eggs, legumes, garlic, meat, milk, fish, beets, lettuce, parsley,
raspberries, black currants, buckwheat porridge, wheat.e richest products in cobalt
include liver, eggs, legumes, garlic, meat, milk, fish, beets, lettuce, parsley,
raspberries, black currants, buckwheat porridge, wheat. Despite the numerous
studies carried out, the issues of distribution, early diagnosis, correction and
Prevention of cobalt hypomicroelementosis have not been adequately covered
[106]. Zinc is one of the irreplaceable microelements for the animal and human
organism, participates in all types of metabolism, as a component of metal
enzymes, hormones, plays an important role in the differentiation and stabilization
of cell membranes, in the exchange of biologically active substances and many
other metabolic processes [10, 12, 14].ne of the irreplaceable microelements for the
animal and human organism, participates in all types of metabolism, as a
component of metal enzymes, hormones, plays an important role in the
differentiation and stabilization of cell membranes, in the exchange of biologically
active substances and many other metabolic processes [10, 12, 14]. Selective zinc
deficiency leads to thymus hypoplasia, decreased thymalin activity, and the
development of immunodeficiency [12, 13]. In animals T-lymphocytes, a decrease
in the amount of antibodies were recorded, phagocyte functions were suppressed.
In animals T-lymphocytes, a decrease in the amount of antibodies were recorded,
phagocyte functions were suppressed. The data obtained is probably explained by
the fact that zinc regulate In animals T-lymphocytes, a decrease in the amount of
antibodies were recorded, phagocyte functions were suppressed. The data obtained
is probably explained by the fact that zinc regulates the synthesis of nucleic acids in
thymus cells, the active form of thymalin and enhances the work of T-lymphocytes
[16, 12]. Zinc, which forms chemical bonds with sulfthydryl groups of proteins,
phosphate residues of phospholipids and carboxyl groups of sialic acids, has a
membrane stabilizing effect [2, 4, 10, 14, 15]. Zinc deficiency in pregnancy can be
accompanied by an increase in the frequency of preterm births, weakness in
obstetric activity, atonic bleeding, anemia and the appearance of birth defects [10,
11, 14]. Zinc deficiency in pregnancy can be accompanied by Zinc deficiency in
pregnancy can be accompanied by an increase in the frequency of preterm births,
weakness in obstetric activity, atonic bleeding, anemia and the appearance of birth
defects [10, 11, 14]. Zinc deficiency is more common in children than in adults. Zinc
is part of insulin, accelerates the regeneration of the intestinal mucosa, increases the

238



U S A gg; AMERICAN JOURNAL OF EDUCATION AND LEARNING
; ISSN: 2996-5128 (online) | ResearchBib (IF) = 10.91 IMPACT FACTOR
I

Volume-4| Issue-1| 2026 Published: |30-01-2026 |

activity of the enzymes of the brushed groove of erythrocytes, increases the amount
of secretory antibodies and the intensity of cell immunity. A more rapid increase
was reported in newborns who received zinc, which may be associated with an
increase in insulin-like growth factor levels [17].more rapid increase was reported
in newborns who received zinc, which may be associated witid increase was
reported in newborns who received zinc, which may be associated with an increase
in insmore rapid increase was reported in newborns who received zinc, which may
be associated with an increase in insulin-like growth factor levels [17]. Zinc
deficiency may be an additional cause of intestinal dysfunction in malabsorption
[16]. Zinc concentration decreases in liver diseases [15], mucovissidosis [11, 14, 16],
duodenal ulcers [14]. The kidneys play an important role in zinc metabolism.
Hemodialysis and kidney transplantation are accompanied by an increase in zinc
levels in the blood in SBE [18, 17]. There is reason to believe that targeted study of
zinc deficiency will increase the chances of timely detection of Diseases, Detection
of spread, improvement of diagnosis and adequate therapy.
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