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Abstract. The article discusses the main properties of aluminum ( Al ) and its effect on the human
body. A systematic review of modern specialized literature and relevant scientific data was carried out.
The best natural sources of aluminum are indicated . The use of the mineral in various types of
medicine and the effectiveness of its use in various diseases are considered. The potentially adverse
effects of aluminum on the human body under certain medical conditions and diseases are analyzed
separately.
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It is one of the most common metals in the environment. Today, it is ubiquitous and its levels are
increasing due to human influence on nature, which does not bode well for health. The neurotoxic
agent can accumulate in the brain, provoke diseases and interfere with the absorption of other metals.

Aluminum in the body - good or bad

The trace element does not have an important function or role in the body, so its content in any part of
the body is not considered the norm. Approximately 50% of the substance coming from outside is
concentrated in the bone tissue, and 25% in the lungs (the percentage increases with age). A small
concentration may be harmless, and the degree of absorption depends on the form and many factors:
nutrition, the presence in the diet of such chelators as citric and lactic acid. [

With the blood flow, the element is transferred to the kidneys, which remove most of it. If their
functions are reduced, the process deteriorates, leading to a toxic load. #3l

Aluminum content analyzes
There are several ways to determine metal intoxication:

e bone biopsy;
o analysis of blood, urine.
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If you have symptoms that indicate metal poisoning, your doctor may order a blood test. However, this
indicator does not show the load on the organs - to confirm the diagnosis, it is necessary to check the
bone marrow.

Aluminum in food and the environment
A person receives the toxin from different sources:

o Vvegetables, fruits, drinking water and processed foods (sausages, cheeses, etc.);

« food packaging;

e aluminum foil;

o Kkitchen utensils, baking sheets;

e COsmetics - antiperspirants, sunscreens, toothpaste;

e drugs - antacids for the treatment of acid-dependent diseases of the gastrointestinal tract, etc.

The metal gets into food in many ways, not just naturally from the soil. Levels may be higher due to
the use of food additives (sulfates, phosphates, etc.), cooking in aluminum cookware, storage in
aluminum-containing containers and cans. Most people are exposed to aluminum through additives
that are considered harmless but pose potential dangers. [fou

As a result of soil acidification, the compound enters the aquatic environment, which leads to its
accumulation in fish and marine plants. The level in drinking water is also rising - aluminum sulfate is
added to it for purification. Scientists believe that human exposure to the substance is mainly food -
drinking water accounts for less than 5% of oral intake. [ €l

Aluminum in products - what kind of food should be feared?

The highest metal content was found in vegetables, fish, seafood, root crops and tubers. The
concentration in various types of fish, seafood, meat depends on the origin. Animals accumulate the
mineral from the same sources as humans, [7+8 9. 10. 11]

The content of aluminum in vegetables and fruits depends on the variety, irrigation water and soil. The
highest concentrations have been found in Spain in the Canary Islands, where the soil is acidic due to
its volcanic nature, (13 14,151

You may also not realize that some of the element gets into the food during cooking - it comes from
foil, pans, pots and even cutlery. This is especially true for sour and spicy foods. [*2]

The content of aluminum in products of plant and animal origin

mg/l, mg/kg in 100 g

No. Product + standard deviation
one instant coffee 0.02-0.581
2 fruit juices 0.04-4.1
3 apple fresh 0.14
Pork
four 0.2
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5 Yogurt 0.7+0.5
6 Milk 0.7+1.5
7 Ham 1.9+0.4
eight  Wine 2

9 Homogenized chicken eggs 2.9+2.9
ten Bologna sausage, salami 3.06+1.09
eleven Green beans, cooked 3.4

12 white fish 3.5+£3.2
13 Cheddar cheese 3.9
fourteen Fish, fatty varieties 3.9£1.9
fifteen Citrus 4.7+3.3
16 Tomatoes and onions 5.442.1
17 Bird, rabbit 6.3+2.8
eighteen Seaweed 7-27

19 red meat 9.3+4.8
twenty Peaches, pears, plums 9.6+6.8
21 by-products 11.1+6.4
22 baked potatoes 26

23 Zucchini, carrots, courgettes, cabbage, watercress, spinach 27.4+38.4
24 processed cheese 29.7

25 Banana 32-33

The aluminum content in edible seaweed is higher than in fish - they can accumulate metals from the
water and in some cases act as bioindicators of pollution. [l

Safe daily dose of aluminum

WHO has established a safe daily dose of 40 mg/kg per day. Other organizations consider the average
intake to be 10-15 mg/day. However, when taking drugs, the dose can reach 1 g / day, which is
dangerous for health - even a healthy body finds it difficult to get rid of excess. [*7: 8l

Interaction of aluminum with trace elements:

o calcium citrate and fluorine increase the absorption of the mineral from food, drinks;
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« silicon and zinc reduce absorption. 24 2]
How to reduce the absorption of aluminum?

Aluminum pots and other kitchen utensils oxidize, forming an inert layer that prevents metal from
penetrating food. After cleaning the surface, the protective layer is erased, and aluminum can seep into
the food. This is easy to avoid: you need to boil water in the dishes several times until the bottom
becomes dull. After that, the containers will not look so shiny, but a little trick prevents leaching.

Aluminum foil is disposable and cannot be inert before use. In this case, the migration of the mineral
into food may exceed the permissible limits. Therefore, baking food in foil is dangerous. For this, it is
better to use baking paper. [26-27]

The use of aluminum in medicine

Metal chloride is part of the drugs to stop capillary, gingival bleeding. Aluminum hydroxide is taken to
treat stomach ulcers, and its forms are also added to vaccinations to increase their effectiveness. The
risks associated with such vaccines are controversial.

Aluminum in scientific research

e The presence of the mineral in the daily diet can impair memory. Scientists have proven this
with a 60-day low-dose study in rats. They added concentrations to food and water that
reflected the average human intake of aluminum. Within two months, oxidative stress increased
in all subjects, antioxidant protection decreased, memory and other cognitive functions were
impaired. [?8]

o Aluminum accelerates brain aging. It impairs speech, memory, the ability to recognize objects
and make purposeful movements. It also contributes to the growth of certain age-related
neurological diseases, such as Alzheimer's disease, Parkinson's. 2]

e The content of aluminum in drinks from aluminum cans is higher than from glass containers. In
addition, the lower the pH of the content, the greater its concentration. Therefore, drinks from
aluminum cans, especially soft drinks, can be a risk factor. ("]

e Foods baked in aluminum foil contain more metal. For fish, chicken, the maximum
concentrations are 40-42 mg/kg. The leaching of Al into beef was slightly higher as it contains
some organic acids that promote greater absorption. B3I

e The treatment of aluminum toxicosis includes several stages, and one of them is the intake of
the chelating agent deferoxamine, based on succinic and acetic acid. After intravenous
administration, the drug improves the condition of the bones and brain. Antioxidants and free
radical scavengers such as selenium, melatonin, boric acid, vitamin C are also used. They
reduce oxidative stress, and quercetin reduces the death of brain neurons. [¥?]

The harm of aluminum and its dangerous properties

o Causes neurodegenerative diseases. The main target of the component is the nervous system.
Its high concentrations have been found in the brain tissues of patients with Alzheimer's
disease. Scientists have come to the conclusion that this type of dementia appeared as a result
of changing living conditions and is associated with industrialization. [*°]

« Dangerous for people with kidney failure. If the kidneys do not work well, the element is not
excreted and accumulates in the tissues. Studies have shown that this is often experienced by
people diagnosed with kidney failure. (el
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o Damages bones. The metal is absorbed in the intestines and quickly transported to the bones,
disrupting their mineralization, growth and activity of bone cells. Its toxic effects are
cumulative and even intermittent or low-dose intake of the toxin increases the overall burden
on the skeletal system. [?]

e Reduces cognitive functions. Studies have confirmed that workers in factories that come into
contact with aluminum experience reduced mental function. The more metal and the longer its
impact, the worse attention and memory. 2223

The effect of aluminum on the body: consequences and complications

Side effects are associated with high metal levels, poor health. Consequences are determined by the
number, duration and method of exposure.

Symptoms of excess aluminum

« confusion;
e muscle weakness;
e bone pain

« convulsions;

e speech problems;

e slow development in children;

e lung problems;

o problems with the nervous system - encephalopathy, cognitive and motor disorders;
e iron malabsorption, anemia;

e Drain diseases;

e immune and allergic reactions.

Expert comment
Tatyana Eliseeva, nutritionist, nutritionist

The metal belongs to substances of the 3rd hazard class. It is inevitably present in our diet, because it
IS most concentrated in vegetables, fruits, seafood. Its amount in food sources has increased so much in
recent years that even its low absorption in the gastrointestinal tract does not save people.

That is why the metal poses a risk to the health of every person. Reducing its consumption is simple -
just give up kitchen utensils with a harmful component, foil and highly processed food. Natural whole
foods contain the least amount of not only aluminum, but also other dangerous compounds.
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