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Abstract:

The research aimed to study the role of some trace elements such as (selenium, cadmium, zinc, copper, iron),
vitamins (C and E), and the enzyme glutathione peroxidase in the spread of thyroid diseases in the regions of
central and southern Irag. During research and studies, it has been shown that environmental pollution plays
an important role in the concentrations of these elements and enzymes. This study recommends the following
recommendations: Estimation of other trace elements in the blood serum of people with thyroid diseases,
such as (nickel, manganese, lead, etc.). The importance of eating foods containing elements such as (selenium
and zinc) and vitamins that people with thyroid diseases need. Measuring the level of other antioxidant
enzymes such as (SOD) to know the state of oxidation and other antioxidants except for the enzyme
glutathione peroxidase. Treating liquid discharges coming out of factories, workshops and industrial units
before putting them into the river. Conducting studies on the content of selenium, cadmium, zinc, copper and
other trace elements in fish, aquatic life/herbs and plants.
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Introduction

Some trace elements, such as selenium, cadmium, zinc, copper, and iron, play a major role in the spread of

thyroid diseases in the regions of central and southern Iraq.

Most studies indicate that a decrease in selenium concentration leads to many pathological conditions, and
one of these pathological conditions that arise when there is a deficiency in thyroid cells is thyroid disease.
Selenium is the main component of the enzyme (Hepatic-type-liodothyronine deiodinase) that converts
Thyroxin 4T to active T3, which is responsible for the effectiveness of the thyroid gland [1] , Which, when
absent, leads to hypothyroidism, as T4 does not convert to T3. That is, when the concentration of selenium in
the body decreases, it affects the formation of this active enzyme, since this enzyme is classified as a Seleno
Enzyme, as selenium is one atom in the molecule of this enzyme, which is present in the liver, kidney, and
thyroid [2]. That is, reducing the concentration of this enzyme (1-iodothyronine) leads to reducing its
effectiveness, i.e., reducing the conversion of T4 to T3, and thus reducing the metabolism of thyroid hormones,
which has a role. On physiological effects [3]. Studies have shown that people with hyperthyroidism suffer from
a decrease in the concentration of selenium in their blood serum because this element is a major component of
the enzyme glutathione peroxidase [GSH-PX], the main thyroid antioxidant enzyme in thyroid cells [3]. When
there is a high level of free radicals, this will lead to the formation of reactive oxygen species, which leads to an
increase in the action of the enzyme glutathione (GSH-PX), which in turn preserves or protects the body and
thyroid cells from oxidative damage. In this case, the concentration will increase. (T3) so that the enzyme [GSH-
PX] can control free radicals [4]. Selenium is considered an element that forms a compatibility with non-
enzymatic antioxidants such as vitamins C and E. That is, selenium deficiency affects the effectiveness and
concentration of these vitamins [5], and the same relationship is with other trace elements such as zinc and iron.
This is in order to protect the components of the cell and the cell wall from the dangers of damage by free radicals
[6]. Selenium deficiency will lead to damage to thyroid cells and a disturbance in the formation of hormones,
with increased production of the active thyroid hormone (T3) to prevent cell damage and control harmful
compounds. of thyroid cells [7]. People with hyperthyroidism also suffer from an increase in the concentration
of the heavy element cadmium, which leads to poisoning of the cells in which it is present or accumulates. The
element cadmium works in the cells of the body to secrete (antagonist) important trace elements, which leads to
a decrease in the work and effectiveness of many enzymes and hormones, such as selenium, because it binds
with selenium and secretes it through the blood circulation and excretes it from the body through urine, which
reduces the effectiveness and activity of the most important enzymes, which is the enzyme Glutathione
peroxidase, the antioxidant enzyme and the most important enzyme defending thyroid cells[8].

In addition, the presence of cadmium at a concentration higher than the permissible concentration in the
body will lead to damage to thyroid cells, and the formation of hydrogen peroxide, which is considered the most
effective type of oxygen (Ros), which drives and stimulates the production of thyroid hormone in the thyroid
gland. This shows the relationship between cadmium poisoning and the increase in cadmium. Thyroid hormone
(T3) production [9].

Zinc is considered an important element in the functioning of more than (300) enzymes, and a low
concentration of zinc in blood serum leads to a decrease in the concentration of the enzyme glutathione
peroxidase (GSH-Px). The concentration of T3 and T4 in the blood serum decreases, and we see that the
effectiveness of hepatic 1.5 deiodinase decreases by (67%), meaning that the conversion of T4 to active T3 will
decrease. However, selenium deficiency, as some studies indicate, affects (47%) the effectiveness of this enzyme
[10], in addition to the fact that zinc excretion through urine is little in hypothyroidism [11], The effect of
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cadmium on the depletion of this effective element must be mentioned, which has a role no less than the role
that selenium plays in the body, especially the thyroid gland [12].

Copper is the main component in the effectiveness of the catalytic enzyme (Cu/Zn- Super Oxide dismutase)
and the enzyme glutathione peroxidase (GSH-PX), which resist active oxygen, in addition to that in the case of
(hypothyroidism) the concentration of the enzyme decreases Glutathione peroxidase (GSH-Px) and a decrease
in the concentration of (Cu) in the blood serum lead to a decrease in the effectiveness of the SOD enzyme, i.e.
an increase in concerns about cell damage due to free radical formation. Therefore, a lack of (Cu) increases the
fear of developing hypothyroidism. This is because the effectiveness of both (GSH-Px) and (Cu/Zu SOD)
decreases with a deficiency of Cu and free radicals are scavenged by copper is done by binding it to albumin,
which participates in oxidation reactions, and one of the radicals that copper scavenges is the (OH") radical [13].
This means that when copper is deficient, this will lead to the failure of each of these antioxidant enzymes to
function in their normal form. These radicals increase in the body, especially in thyroid cells [14].

An increase in the concentration of iron ions in the blood leads to a decrease in the activity of (GSH), (GSH-
Px) and (SOD) in people with increased thyroid secretion (hyperthyroidism). This is due to the increase in the
level of oxidation and radicals that cause damage to the cell wall and thus a defect in the blood. Balance of
elements and imbalance in metabolism resulting from this disease. Research confirms that the level of stored
iron (Ferritin) increases in people with hyperthyroidism [15].

1. Thyroid gland

The thyroid gland is one of the largest endocrine glands present in the body of a living organism [16], and
it is called endocrine because it does not contain ducts and its secretions flow directly into the bloodstream [17].
Endocrine glands include the hypothalamus, the pituitary gland, the adrenal glands, the gonads (such as the testes
and ovaries), the parathyroid glands, the pancreas, and the thyroid gland, which is located in the neck area
directly under the larynx and on either side of the trachea [18;19]. The thyroid gland is adjacent to and connected
to the thyroid cartilage (this is why the thyroid gland moves up and down during the swallowing process) [20].
In the fetus, the thyroid gland arises at the base of the tongue and then migrates down the neck during formation
and development [21]. It consists of a right and left lobes that are strongly connected to the trachea by the isthmus
and located below the cricoid cartilage [22;23;24], The right lobe is usually larger than the left lobe as shown in
Figure No. (1). The height of each lobe ranges about (2 cm) , its width is (2.5-1.5) cm, and its thickness is (2-4)
cm.
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Image No. (1): Location of the thyroid gland

The weight of the gland ranges between (15-25) grams, and its front appearance shows a shape resembling a
butterfly or the letter H [25]. It is attached by fibrous tissue in front of the pharynx and trachea and on either side
of them [26].
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1.1. Thyroid disorders

Thyroid diseases are common diseases, affecting 13% of adults, with a higher incidence in women and the
elderly. Thyroid diseases arise from dysfunction in the thyroid gland itself or in the pituitary gland, which
regulates the secretion of T3 and T4 hormones by means of thyroid stimulating hormone (TSH). The
hypothalamus regulates the secretion of the pituitary gland by means of the thyroid-releasing hormone
thyrotropin (TRH). Therefore, any change in hormone levels from the normal level reflects the patient’s health
condition [27].

1.1.1. Hypothyroidism

1.

2.

It is a medical condition that leads to a deficiency in the secretion of thyroid hormones and may result from:
A state of decreased secretion of thyroid hormones as a result of a decrease in the amount of iodine taken daily
[28].
Autoimmune disease, where antibodies attack and destroy the gland instead of stimulating it to secrete hormones.
As a result, a state of thyroiditis develops, which causes the destruction and destruction of the gland’s follicles
and the occurrence of fibrosis in them with the cessation of the secretion of thyroid hormones [29].
The lack of secretion of thyroid hormones leads to enlargement of the thyroid gland, which is called Goiter or
Myxoedema [30], which is one of the clinical problems with a wide spread in all countries of the world, and the
cause of the occurrence of thyroid enlargement is iodine deficiency, which prevents the production of hormones.
Thyroid, which leads to increased production of TSH. This hormone, in turn, prompts the gland cells to secrete
huge, unspecified amounts of colloidal fluid inside the follicle with disturbed growth of the gland, after which
the size of the follicles clearly increases. Which leads to enlargement of the thyroid gland and its weight increases
to (300-500) grams or more in humans [30].

A study also showed that suffering from hypothyroidism can lead to hyperoxidation, which causes damage
to body tissues, so it was suggested to take antioxidants to protect body tissues from damage and reduce the level
of oxidative stress [31].

A study indicated that suffering from hypothyroidism greatly affects public health, and one of the most
important effects is the disturbances resulting from an imbalance in the antioxidant system, as suffering from
hypothyroidism leads to a reduction in the level of antioxidants [32].

1.1.2. Hyperthyroidism

Hyperthyroidism occurs for several reasons, the most important of which are:

1. Autoimmune diseases that involve the organism’s body forming antibodies against its normal cells. These

2.

antibodies can stimulate the thyroid gland, increasing its activity, or vice versa [33].

Thyroid hyperautonomus, as the thyroid gland can develop tumors in certain areas of it, and these areas have an
autonomous function, as they are independent in their function and not subject to the control of thyroid-stimulating
hormone, as in the case of follicular adenomas [34].

Substances similar to thyroid-stimulating hormone can act as thyroid-stimulating hormone and lead to increased
gland activity. Likewise, exogenous medications and hormones that are taken in the form of drugs can cause
hyperthyroidism, especially the large doses used to treat hypothyroidism [35]. It has been found that
hyperthyroidism leads to suppressing free radicals, reducing trans-fat peroxides, and increasing the level of
antioxidants [36].
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2. Importance of trace elements
2.1. Selenium
Selenium belongs to group six in the periodic table and is located between sulfur and trillium, and has the

same physical and chemical properties as them. Selenium was known as an essential element for some living
organisms during the year 1957. It was confirmed that selenium is available in yeast and some grains and is a
substance that prevents liver damage in mice and atrophy. Muscles in sheep and cattle. Researchers attributed
the cause of these diseases to a lack of selenium [37]. Humans need selenium in very small concentrations (55
pg/day), despite the prevailing belief in the past that this element has toxic properties on the human and animal
bodies, but after a period of time, knowledge was reached about the importance and benefit of this element for
living organisms at specific concentrations [38].

2.1.1. Physiological importance of selenium
Selenium is one of the essential elements for humans, and it plays an important role in many physiological
processes as a basic component of enzymes that act as antioxidants. It also works to maintain muscle cells and
red blood cell cells, transfer energy, and isolate toxic elements in the body. It also plays an “important” role in
the production of sperm cells. And the formation of antibodies [39], and also “selenium is an essential” element
in the formation and effectiveness of the enzyme glutathione peroxidase, which works to remove different types
of peroxides [40]. Selenium deficiency leads to inhibition of the activity of the enzyme (the hepatic enzyme that
removes iodine from iodothyronine) hepatic-type-iodothyronine deiodinase (lhepatic-type-iodothyronine
deiodinase), which is responsible for converting thyroxine (T4) to triiodothyronine (T3), the active enzyme in
the functioning of the thyroid gland [38]. In a study on patients with hypothyroidism who suffer from the
ineffectiveness of the enzyme glutathione, the effectiveness of this enzyme was improved by controlling the
selenium concentration, which led to improving the effectiveness of the enzyme [41]. There are studies that
indicate that the effectiveness and concentration of selenium are affected by the concentrations of toxic heavy
elements. When these toxic elements are present in concentrations higher than the permissible limit in the body,
this does not only affect selenium, but also negatively affects other important elements as well, in addition to
other enzymes that depend on selenium. Its effectiveness on selenium and other trace elements such as zinc and
iron. There are studies that indicate the existence of areas where thyroid diseases are widespread due to the fact
that their environment suffers from a lack of selenium concentration in addition to other important elements
[42].

2.1.2. Selenium and its relationship to other diseases

From the above, it becomes clear to us that selenium is one of the necessary and important elements for the

human body. When its concentration is less than the normal limit, it causes clinical symptoms, while when its
concentration is in quantities higher than the normal limit, it leads to an imbalance and negative effects on the
organism’s body, accompanied by toxic symptoms and conditions. Such as the effect on the nervous system,
difficulty speaking, disturbance in the functioning of the digestive tract, muscle spasm, vomiting and severe
diarrhea, and there are many studies indicate that there is a close relationship between cancer and a deficiency
of this element, considering that selenium is a strong defender against oxidizing substances such as prostate
cancer, as it was estimated that the concentration of selenium in their blood serum was in very low percentages.
Also, skin cancer in America is widespread in the regions whose soil suffers from a scarcity of selenium [43].
In the Lixian region in China, daily concentrations of selenium were given to people suffering from cancer for
a period of five years. After this period, the death rate due to this disease decreased by (13%) among those who
took it. This element as therapy [44] in another study, selenium was taken as a treatment for cancer by giving
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selenium as a treatment to one group and leaving another group without treatment. After a period of treatment
had passed, it was found that (35) cases of their health were not good in the group that did not take the treatment,
while there were only (13) cases that appeared in the groups. Women who take selenium, this represents a
decrease in the incidence of prostate cancer by an average of 63%, and this shows the extent of the effect of this
element on cancer., As for those suffering from colon cancer and the end of the gastrointestinal tract, selenium
was estimated and the activity of the GSH-PX enzyme was measured in their blood and plasma. Finally, they
concluded that there is a direct relationship between the concentration of selenium and the effectiveness of the
enzyme (GSH-PX). For those with the disease, when the concentration of the element decreases, their
effectiveness of the enzyme decreases. As for those suffering from thyroid cancer, the concentration of more
than 11 trace elements such as (selenium, zinc, lead, cobalt, etc.) was estimated in the thyroid tissue as well.
They indicated that the selenium concentration was less than its natural concentration, as well as the other
elements that play a role in the work of this gland [45].

Another disease related to selenium is Keshan Disease, which is widespread in large areas of China, whose
soil suffers from a lack of selenium concentration. One of the symptoms of this disease is an enlarged heart size
and poor heart function [46]. The effect of selenium on those suffering from this disease and its effect on other
enzymes such as 1,5-deiodinase, GSH-PX, and tri-iodo thyronine were studied, and it was concluded that there
is a direct relationship between selenium and iodine for the spread of this disease [46].

As for Kashin-Beak disease, which is widespread in northern China, northern Korea, and eastern Siberia, it
affects children between 5 and 13 years of age, and its symptoms include degeneration of the articular cartilage.
Some of the causes of this disease are due to selenium deficiency in blood serum [47]. Likewise, selenium
deficiency it plays an important role in contracting AIDS, because selenium is part of the immune system in the
human body and also works to strengthen the work of this system [48].

Selenium is an important and essential element in protecting the heart from diseases. When selenium deficiency
leads to a loss of the effectiveness of the GSH-PX enzyme, this causes the breakdown of the heart cell membrane
and also leads to the accumulation of free radicals and ultimately affects the heart muscle [49].

2.1.3. Selenium in foods and plants
The level of selenium in plants depends on the level of concentration of this element in the soil, that is, the levels
of selenium in the soil determine its content in foods. Eggs produced from selenium-poor areas contain a
selenium concentration of 0.05mg/gm, and in milk the selenium concentration contains 0.005mg/gm. gm, while
milk in selenium-rich areas contains a selenium concentration of 0.07 mg/gm, and eggs contain a selenium
concentration of 0.4-0.5 mg/gm. As for the liver and kidneys of sheep raised in relatively rich soil with selenium,
it varies between 0.15-0.8 mg/gm [50].To increase the concentration of selenium in agricultural lands, Sodium
Selenate was used and distributed in the soil by spraying or irrigation [51].Fish meat is considered one of the
meats rich in selenium, and in areas that suffer from the problem of selenium deficiency, each individual in these
areas is given up to 100 pg/day of selenium in food in the form of pills. The most recorded areas of selenium
deficiency in food are China and Russia [52].
2.1.4.  Selenium in milk

The concentration of selenium in mothers’ blood serum is low compared to adults. It is known that selenium is
responsible for the effectiveness of the enzyme (glutathione peroxidase) and to protect the child from fears of
exposure to diseases caused by a deficiency of this element. Breast milk that contains this element reduces the
child’s infection with many diseases [53]. Therefore, mothers who already suffer from a selenium deficiency
compensate their children by adding selenium to powdered milk. The amount of selenium taken daily by infants
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is approximately (10 mg/day). The concentration of selenium in mother's milk is estimated at 7.62-11.91mg/L
and in cow's milk is 11.26mg/L. The selenium concentration varies according to age. At birth, the concentration
in the human body is 50mg/L, but at the age of 20 years it reaches approximately 100mg/L. In addition to what
was mentioned, milk contains a large number of enzymes and elements [54].

2.2. Cadmium

2.2.1. Cadmium and its Biological effect
Cadmium is found in body tissues and fluids in small concentrations (0.5-1. 8ug.l-1) [55], but it is found in the
kidneys and liver in higher concentrations linked to proteins that transport trace elements in the body. An excess
of cadmium in livestock leads to stunting of growth. And damage to the liver and kidneys and infertility, and in
mice it leads to small blood cell anemia [13] in addition to that increasing its concentration leads to chronic
disease (ltai-Itai). That 6-10% of cadmium the digested cadmium is absorbed in the gastrointestinal tract, and
cadmium is accumulated in the kidneys, bones, liver, female ovaries, follicles, and placenta [56]. The effect of
increasing the concentration of cadmium on antioxidant enzymes leads to an increase in the production of active
oxygen (ROS), such as superoxide ions, hydroxyl radicals, and hydrogen peroxide . The enzyme Metallothionein
is known to have an “important and essential” role in protecting cells from Toxic heavy elements such as
cadmium The researcher Luce confirms that old cells in the human thyroid gland are more sensitive to the toxic
effects of toxic heavy elements such as cadmium up to concentrations (100-175 pg) and its sensitivity up to 3.7
Mg is more in the cells. The reason is that old cells have the ability to form more MT. In addition, the enzyme
(GSH-PX) and the sulfhydryls, Dim ethyl sulfoxide and xamethylene bisacetamide, hypoxanthine N,N-dimethyl
form amide, hemin, Ouabain, sodium butyrate, defend cells, The researcher (Arvidson) (Arvidson, 1996)
indicates that the accumulation of cadmium in the olfactory causes the disease (anosmia), which reduces the
state of smell in humans, and this condition is recorded in people who are exposed to cadmium as a result of
pollution. During a study, it was reached Cadmium has a toxicity three times higher than arsenic and
approximately 188 times higher than cobalt, copper, and indium [57].

2.2.2. Cadmium and its relationship to thyroid disease:

Studies confirm that when its concentration is higher than the permissible limit in the body, it will negatively
affect the effectiveness of enzymes and cell function. In cases of hyperthyroidism, toxic elements, including
cadmium, will play an important role in causing this condition. The disease, and negatively affects the
effectiveness of the enzyme 5-iodinase 5-monode). The accumulation of cadmium in thyroid cells is greater than
in other parts of the body, so humans are more susceptible to disease. The thyroid gland is protected from other
diseases when exposed to high concentrations of this element [58].

Experiments conducted by Peter and his group demonstrated that in people with hypothyroidism, cadmium
directly affects thyroid secretion and leads to this disease. Cadmium has a significant impact on the concentration
of elements that make up enzymes, such as selenium, which is considered one of the elements that make up the
enzyme (GSH-PX). Germany is considered one of the major industrialized countries with the highest rate of
thyroid diseases. Researcher Muller and his group confirm that pollution The environmental impact of this
element and its spread in the environment has become a source for the spread of diseases [59].

One of the important characteristics of cadmium is that it spreads quickly in the soil, and through the nutrient
cycle, cadmium is effective in transmitting to plants and then to humans and animals. Exposed plants contain 10
to 20 times more cadmium than uncovered plants in Germany, for example. Cadmium was measured in South
Korea, China and Japan in legumes (beans, peas) and its concentrations ranged (55.7 ng/g), in grains (9.2 ng/g)
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and in corn grains (about 55.7 ng/g), but in carrots there is a high percentage of cadmium. And lead, where the
percentage of lead is estimated at (0.019 mg/kg) and cadmium at (0.015 mg/kg) (1998) [60].

2.3. Zinc

2.3.1.

2.4.
2.4.1.

Zinc and its biological importance
The importance of zinc has been known for more than a century, and the importance of this element and its
necessity for animal growth has been known since 1934. Zinc deficiency in animals such as mice leads to growth
failure, hair loss, reduced enzyme activity, and digestive disorder. Studies have shown that zinc deficiency in
humans leads to stunted growth (Dewaof), and the production and action of insulin is also linked to zinc levels.
Apparently, zinc is necessary for Complete control over insulin levels and thus glucose levels through a study
conducted on rats [61].
Zinc has a direct role in the formation of thyroid hormones and some enzymes, and in the absence of this element,
this will lead to a malfunction of this hormone and other enzymes. Studies indicate that when the concentration
of zinc increases, this increase will lead to a malfunction of Antioxidant defense systems in thyroid cells and
leads to a change in the membrane property of red blood cells [62]. Zinc is an essential element in the formation
of the hormone (testosterone), and this hormone is specific to women, which is why women need zinc more than
men, especially in areas polluted with heavy metals. Zinc is an effective and important part in the action of the
enzyme (superoxide demutase), which acts as an enzyme that combats free radicals and converts them into
hydrogen peroxide and oxygen, which protects sensitive membranes from oxidative damage. Zinc is an
important element in nutrition. Foods rich in zinc include wheat bran, while foods with moderate concentrations
include flour, bread, leafy vegetables, meat, fish, eggs, and grains [63].
Iron
Iron and its biological effect

The toxic effects of iron salts in human food have been known since the seventeenth century. Iron is known
to be an indispensable element for the normal function of hemoglobin in red cells and myoglobin in the heart
muscle. Other valuable and vital functions of iron have been proven in enzymes such as catalase and peroxidase.
Iron in the body is produced as a result of a lack of iron intake in food, poor absorption of iron, or increased loss
of iron from the body. When the deficiency increases, the individual suffers from anemia, and the face appears
pale with headaches and rapid fatigue [64]. Iron affects the The effectiveness of both enzymes, glutathione
peroxidase, and superoxide dismutase. There are studies that indicate that iron helps reduce the size of Goiters.
Low iron concentration (anemia) is the closest condition to exposure to hypothyroidism, and iron plays an
important role not only in transporting oxygen to cells, but also as a cofactor with some enzymes that is involved
in the processes of energy metabolism and thermoregulation. There is Signs that iron deficiency (anemia) causes
physiological changes in the body [65], and there is a relationship between people with iron deficiency (anemia)
and a decrease in the effectiveness of their hormones (T3, T4), and it can be improved the effectiveness of these
hormones when taking thyroid medications (Thyroxin, pointing to the role of iron in hyperthyroidism and its
effect on the concentration and effectiveness of (T4, T3), in addition to the effect of iron on the level of
concentration (GSH-PX enzyme) (GSH). However, when the iron concentration increases in thyroid diseases, it
will lead to an increase in iron in these cells, and this causes poisoning of these cells [65]. Foods rich in iron are
meat, liver, kidneys, heart, egg yolk, cocoa, minerals, fish, poultry, and flour. Foods poor in iron are milk and
its products, white sugar, white flour, rice, and fresh fruits [66].

2.5. Copper

2.5.1.

Copper and its biological effect
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Copper is distributed in various tissues of the body, and the human body contains about 100 kg/ug of the body,

concentrated in the liver, brain, kidneys, heart, and hair. Foods can affect the concentration of copper in the

blood, as high or low amounts of copper intake give similar levels in the blood [67]. Copper is included in the

synthesis of many enzymes as a cofactor, especially in antioxidant enzymes, including (Super Oxide Dismutase),

(SOD) and the enzyme tyrosine. Copper has a major role in the processes of growth and reproduction and
protecting thyroid tissue from free radicals, Studies indicate that a high level of copper in the body leads to the
emergence of pathological conditions such as Wilson disease [68]. In a study on rats, it was noted that copper is
necessary for iodine metabolism and has an effect on the synthesis of thyroid hormone. Although Copper has a
major role in the functioning of the thyroid gland [69]. Kralik and his group [70] indicate that the concentration
of thyroid hormone in the serum and the effectiveness of 5-monodeiodinase and (T3) are affected by a decrease
in the proportion of this element [71] and causes hypothyroidism [72]. A deficiency in copper also affects the
functioning of the immune system and reduces its activity, and an increase in it also leads to a defect in the
activity of this system [73].

Kaji., et al indicated in a study that the presence of copper in cells can play an important “defensive” role in
protecting the body’s cells from high concentrations of heavy elements such as cadmium from the dangers of
poisoning [74], when the concentration of selenium in the body decreases, the human body leads to the
accumulation of copper in the eye, and this is a pathological condition such as Wilson’s disease, schizophrenia,
and the formation of a green ring in the cornea [75]. As for those suffering from the disease (Bronchial asthma)
A decrease in the level of copper in their blood serum was observed when Varal and his group studied the effect
of this element on mice infected with this disease. In addition to what we mentioned, copper is involved as an
auxiliary factor in building red blood cells, and Copper deficiency leads to anemia and decreased lifespan of red
blood cells. Milk and its products, honey, and white sugar are poor sources of copper, and non-leafy vegetables,
fresh fruits, and purified grains contain about (2 pg/gm) of copper, while white flour contains (1.7 pg/gm) of
copper [76].
conclusion
The results showed that the oven is the only source of thyroid issues. The environment (soil, water), as well as
nutrition, mostly determine the concentration and kind of elements found in the human body. Pregnant women
and smokers are more susceptible to thyroid disease.
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