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 GERMANIUM
Aderibigbe Oluwatoyin Deborah, group 3. Scientific adviser: Levashova Olga

Germanium is chemical element of the periodic table of Dmitri Ivanovich Mendeleev and it belongs to the 4th group. It is a silvery white metalloid (has properties of metals and non metals) with symbol Ge and atomic number 32. Though it was proposed to exist by D.I Mendeleev in 1871 based on gaps in his newly created Periodic table of elements, germanium was discovered by the German chemist Clemens Winkler. Its first use was during world war two when it was used in high resolution radar receivers.

Some other uses of Germanium include: use in infrared optics, including detectors, fiber optics used in communication, polythene terephthalate used in a variety of products such as cloth fibers, food containers and resins. It is also used in electronics and solar cells for solar panels and for some medications.

There have been claims that Germanium may be useful for health including improving immune system, and oxygen supply in the body. It has also been considered to be beneficial in treating allergies, asthma, arthritis and various forms of cancer but, there is no scientific support to this claims and use of germanium supplements or medications can result in damages which include damaged kidney, anemia, muscle weakness, lack of coordination, and elevated liver enzymes.

Germanium is non toxic (can be toxic to some bacteria) and can be used as semi conductors. Even now, scientists are still carrying out experiments to know if it could be used in treatment of diseases in human but despite this fact; germanium is not thought to be an essential element needed by living organisms because mainly, it is most times available as only a trace element in ores and carbonaceous materials.

Reference: 

1. www.livescience.com; 

2. www.education.jlab.org 
BORON

Agwu Chigborum Charles, group 3. Scientific adviser:  Levashova Olga

Boron has atomic number 5 and is classified as a metalloid. The element boron (B, atomic number 5) is found in deposits in the earth's crust at a concentration of about 0.001%. It is obtained in the form of its compounds and never in its elemental state. Due to its rarity, it is a microelement [1].

In medicine, the element boron often is most commonly found in the form of boric acid and sodium borate. It is present in the body organs such as lungs, liver, brains, kidneys, and the thyroid gland.

Some of the medical and health importance of boron include: prevention of arthritis, reduces severity of rheumatoid arthritis, used for body building, estrogen production, enhances the parathormone action, and the metabolism of calcium, phosphorus and magnesium ions. Compounds containing boron possesses antiseptic and anti-inflammatory properties. If consumed internally, it has antiepileptic functions. Boric acid is used medically in ophthalmology, otolaryngology, and dermatology, vaginal infections, being in the forms of solutions, ear and eye drops, powders etc [2].

Fruits like apples, oranges, red grapes, pears, plums kiwis as well as vegetables are also notable sources of Boron. There are so many sources that there is no reason to ever suffer from a deficiency.

Some symptoms of  boron deficiency includes: abnormal metabolism of calcium and magnesium. Hyperthyroidism, sex hormone imbalance, osteoporosis, arthritis and neural malfunction [3].

Side effects/dosage: dosage depends on means of consumption: by mouth its 3.25mg, virginally for infections: 600mg once or twice a day. For vulvovaginal candidiasis infections: 600mg. Its best to consult physicians in terms of pregnancy and breastfeeding [2].  

Reference: 

[1] www.webmd.com,

[2] www.drugs.com,

[3] www.onlinelibrary.wiley.com.
YTTRIUM
Animawun Adebimpe Zainab, group 1. Scientific adviser: Kalinenko Olga

Yttrium is a silvery-metallic transition metal which is chemically similar to the lanthanides is also classified often as the rare earth element. 

Uses
· It is used as a catalyst ethylene polymerization
· It is used to make high temperature sub-conductor
· Used for production of electrodes, electrolytes etc.
· It is use to produce led and phosphors.
Harmful Effects of Yttrium
· It is dangerous in working area especially when its inhaled with air because it as a very high toxic capacity.
· It can cause cancer most especially lung cancer
· It can be a threat to the liver when accumulated in the body
· Yttrium-90 harms the human cartilages directly which they can’t be protected
Medicinal products that contains yttrium
· Zevalin: used to express tumour cells
· Y-90 octreo Ther: use to bind somatostatin receptors
How yttrium is needed in human organisms
· Is used to make at least 80%of our home appliances also to increase our social life for example television, microwave and so on.
· Its also used in production of both modern and ancient ammunitions, domestic robots alongside all other benefits of metals.
Refernces:

1. education.jlab.orj/itselemental/ele039.html

2. http://en.wikipedia.org/wiki/yttrium

3. chemistry.about.com>…elements>yttrium

4. http://www.chemcool.com/elements/yttrium
http://www.lenntech.com/periodic/elements/y.htm#ixzz4OVYrVLOI

POTASSIUM
Ahmad Najjar , group 5. Scientific advisor: Kalinenko Olga

Potassium is a chemical element with symbol K and atomic number 19. Potassium is one of the alkali metals. It have a single valence electron in the outer electron shell, which is easily removed to create an ion with a positive charge – a cation, which combines with anions to form salts. Potassium in nature occurs only in ionic salts [1]. 

However the potassium could be found in many foods that we are almost eating it every day like: avocado, spinach, sweet potato, coconut water, kefir or yogurt, white beans, banana, acorn squash, dried apricots, mushrooms, and finally the water in a small amount [2]. 

And in the human body, it is contained in liver, kidneys, muscles, brain, and heart.

Potassium is important to both cellular and electrical function. Potassium along with sodium regulates the water balance and the acid-base balance in the blood and tissues. Well the potassium is the main intracellular ion. However potassium is very important in cellular biochemical reactions and energy metabolism; it participates in the synthesis of protein from amino acids in the cell. Potassium also functions in carbohydrate metabolism; it is active in glycogen and glucose metabolism, converting glucose to glycogen that can be stored in the liver for future energy. Potassium is important for normal growth and for building muscle.
So it is important to have the recommended amount of potassium (which is 4,700 milligrams), because it is important for our daily activities .
However there is a lot of drugs that contain a high concentration of potassium, and it is used to solve the problem of low potassium in the blood. Like Spironolactone oral, Aldactone oral, Klor-Con M20 oral, Potassium chloride oral, Potassium oral [3].

Reference:

1. Fundamentals of medical chemistry: A.O.Syrovaya / E.R.Grabovetskaya / L.G.Shapoval: 2015: page 10,13 

2. https://draxe.com/top-10-potassium-rich-foods

3. http://www.webmd.com/drugs

MAGNESIUM

Ahmed Abuelella, group 5. Scientific advisor: Kalinenko Olga
Magnesium is a chemical element with symbol Mg and atomic number 12. It is a shiny gray solid. Magnesium occurs naturally only in combination with other elements.  Magnesium is highly flammable, especially when powdered or shaved into thin strips.

Biogenic role of magnesium. Magnesium is an essential element in biological systems. Magnesium occurs typically as the Mg2+ ion. Magnesium cations function as a part of the structure of the body through their presence in bone. But arguably more important is their function as cell regulators in hundreds of chemical reactions throughout the body. Magnesium is an essential mineral nutrient for life and is present in every cell type in every organism. For example, ATP  the main source of energy in cells, must be bound to a magnesium ion in order to be biologically active. What is called ATP is often actually Mg-ATP. As such, magnesium plays a role in the stability of all polyphosphate compounds in the cells, including those associated with the synthesis of DNA and RNA.
Risks of taking magnesium:

· Side effects. Magnesium supplements can cause nausea, cramps, and diarrhea. Magnesium supplements often cause softening of stool.

· Interactions. Magnesium supplements may not be safe for people who take diuretics, heart medicines, or antibiotics.

· Risks. People with diabetes, intestinal disease, heart disease or kidney disease should not take magnesium before speaking with their health care provider.

· Overdose. Signs of a magnesium overdose can include nausea, diarrhea, low blood pressure, muscle weakness, and fatigue. At very high doses, magnesium can be fatal.
Natural food sources of magnesium include: green, leafy vegetables, like spinach, nuts, beans, peas, and soybeans,whole-grain cereals.

Reference:
 www.webmd.com/diet/supplement-guide-magnesium
ARSENIC
Amoka Blessing, group 8. Scientific adviser: Levashova Olga
Arsenic metalloid gray element in a solid state, which atomic number is 33 and period 4, group 5, it was discovered in 1250 by a common germen philosopher called Albertus Mangus, who stated that arsenic has a metal like nature. Arsenic is an element that is present in the environment as a natural occurring substance or as a result of contamination from human activity. It is usually found in air, soil, water, and even tiny amount in humans it has organic and inorganic form. 

Biological role. The inorganic arsenic is very dangerous to the biological system including humans, our bodies do not really absorb the element itself, a tablespoon of this element will kill a person right away, but with a teaspoon daily a person can consume 5 teaspoon of arsenic before it kills the person, it can cause serious problems such as constipation, cough, indigestion, increase sweating, bone, joint and even muscle pain, loss of appetite, swelling of the eyelid, tiredness, trouble sleeping, weight loss, pale skin, dry eyes, mouth and skin, ear and eye pain and itchiness, darkening of skin, diarrhea, to name a few it also causes cancer of the blood and bone morrow(leukemia); lungs cancer as well as heart disease according to FDA, also alteration of DNA.

Use of arsenic. Arsenic can be used in the treatment of cancer (leukemia), it can also be used in bleaching of skin—in the old days arsenic was mixed with vinegar and chalk and eaten by women to improve their complexion of their faces, whiting the skin, it is also necessary to our physiology, a level of 0.00001% is needed for growth and for a healthy nervous system. Outside our biological role, this element is also used for wood preservation and insecticides for rats, E.T.C. It is also used to help week element like copper, lead.

   Medication containing arsenic. Roxarsone also known as 3-nitro—this is a drug for animals it is a drug containing arsenic approved by FDA it is used o help control coccidioss. Coccidiosis is a parasitic disease that infects the intestinal tracts in poultry and can lead to death of the poultry 3-nitro is also approved for weight gain. Feed efficiency and improved pigmentation in chickens. It contains the organic arsenic trioxide also known as Trisenox—this is used in the treatment of acute promyeloytic leukemia this is a form of cancer with severe bleeding disorder with inflammation of the bone marrow by abnormal promyelocytes and myelocytes, a low fibrinogen and defective coagulation. Note: that some drugs might reacts with this so it should be taken alone. But this are all approved by FDA which is (the food and drugs administration) is a federal agency of the United States.
Food containing arsenic. Arsenic occurs naturally in a variety of foods such as fruits, vegetables grains and fish; it is also detected in some drinking water, sea foods like seaweed also contains arsenic, it is everywhere it cannot be avoided but it can be controlled, by eating different, mix your meal, your grains, food should not be avoided because it contains arsenic because food is also very important. NOTE: Too much intake of arsenic can cure cancer and many other disease, but we should be careful because it all about the quantity you take in to obtain a balance level of arsenic. 
Refence: 
1. www.chemocool.com; 
2. www.drugs.com; 

3. www.FDA.gov.
CARBON
Arif Muhammad Arbaz, group 1. Scientific advisor: Kalinenko Olga
Carbon was first recognized as an element in the second half of the 18th century. A.L. Lavoisier proposed carbon in 1789 from the Latin carbo meaning "charcoal."

In Periodic Table it`s period № 2 and group № 14. It`s atomic № 6 and atomic weight is 12.0107.Carbon is Non-metal. It’s phase at room temperature is Solid.

 Carbon and its components are widely distributed in nature. The estimation is that carbon forms 0,032% of The Earth’s crust. Pure crystalline carbon is found in the form of graphite and diamond.
No element is more essential to life than carbon. Carbon makes up 18% of the human body. Sugars in the body like glucose hold carbon elements. And carbon is ingested into the body by eating carbohydrates. 
Carbon is a big component to things called macromolecules which include, proteins, lipids, nucleic acids, and carbohydrates.
Carbon nanotubes (CNTs) are very prevalent in today's world of medical research and are being highly researched in the fields of efficient drug delivery and biosensing methods for disease treatment and health monitoring.

References: 

1. http://education.jlab.org/itselemental/ele006.html;
2. http://www.rsc.org/periodic-table/element/6/carbon;
3. http://www.lenntech.com/periodic/elements/c.htm#ixzz4VNhoEJxh;
4. http://www.chemicalelements.com/elements/c.html.

OXYGEN 

Assar Hamada, group 5. Scientific advisor: Kalinenko Olga

Earth has been oxygenated for about 2.3 billion to 2.4 billion years, and levels began to creep up at least 2.5 billion years ago, according to a 2007 NASA-funded study. No one knows quite why this lung-friendly gas suddenly became a significant part of the atmosphere, but it's possible that geologic changes on Earth led to oxygen produced by photosynthesizing organisms sticking around, rather than being consumed in geologic reactions, according to the study researchers.

Oxygen is the third most abundant element in the universe, according to the Thomas Jefferson National Accelerator Facility. However, its reactivity made it relatively rare in early Earth's atmosphere.

Cyanobacteria, which are organisms that "breathe" using photosynthesis, take in carbon dioxide and exhale oxygen, just like modern plants. Cyanobacteria were likely responsible for the first oxygen on Earth, an event grandly known as the Great Oxidation Event.

Photosynthesis by cyanobacteria was likely ongoing before significant levels of oxygen built up in Earth's atmosphere; a March 2014 study published in the journal Nature Geoscience found that 2.95 billion-year-old rocks found in South Africa contained oxides that would have required free oxygen to form. These rocks were originally in shallow seas, suggesting that oxygen from photosynthesis first began to accumulate in marine environments about half a billion years before it began to accumulate in the atmosphere around 2.5 billion years ago.

CHLORINE
Babiker Mukhtar, group 5. Scientific advisor: Kalinenko Olga
Chlorine is a chemical element with symbol Cl and atomic number 17. It has a relative atomic mass of about 35.5. Chlorine is in the halogen group and is the second lightest halogen, following fluorine. It is a macroelement, and is mainly present in extracellular liquid. 

Chlorine ions deposition of glycogen in the liver, participate in the blood buffer system formation, osmotic pressure and water-and-salt balance regulation. Its composition of enzymes: activates amylase secreted by salivary glands; composition of hydrochloric acid, which is very important for digestion. Chloride can be found in many fluids of the human body such as blood, lymph, and fluids of cells. It is able to aid in the transportation of carbon dioxide and helps to balance the pH level of blood. This occurs when there is a constant exchange of chloride and bicarbonate between red blood cells. Finally with the combination of sodium and potassium, chloride can be found in the nervous system where it aids in the transportation of electrical impulses.

Chloride has many important aspects within the human body. Without chloride and the many other ions, the body may not function the way that would benefit us in everyday life.

Chlorine is used for disinfection because it destroys microorganisms by interacting with amino groups of amino acids in microbe cells. It also enters the composition of many organic compounds possess narcotic and anesthetic properties. Which are widely used in medicine.

Hydrochloric acid diluted (8.2-8.4%) - is a pharmaceutical compound. It stimulates the pancreatic gland and liver secretion, activates stomach and intestines function, promotes iron absorption in alimentary tract. It is used in case of anacid and hypoacid gastritis, dyspepsia. 

Chlorine deficiency in organism may be caused by vomiting, use of diuretics, kidneys diseases. The main source of chlorine for an organism is a table salt. Chloride is found naturally in some vegetables, including tomatoes, celery, olives, lettuce and seaweed.
RUBIDIUM
Charmaine Thando Mnisi, group 4. Scientific Adviser: Lukianova Larisa
Rubidium is a chemical element with symbol Rb and atomic number 37. It’s highly reactive, with properties similar to those of other alkali metals. It is not a known nutrient for any living organism. Rubidium is considered to be biologically non-essential, and it is the most abundant element in the body. In adults our body contains about 350 mg of rubidium (every kg contains 0.0046 g). There is, however, some evidence that Rb can substitute in microbial metabolism for K, and that it may be involved with neuro-pathway mechanisms. Rubidium is absorbed easily from the gut, about 90%. It is found generally throughout the body, with the least in the bones and teeth; it is not known to concentrate in any particular tissue. Excess rubidium is eliminated mainly in the urine.

Rubidium is a trace mineral that while largely unknown serves an important role in our health. Trace minerals are needed in the body for various metabolic activity. Needed for the 3,000 enzymes in our system to function. Plus, they also need each other. Rubidium depletion actually affects other minerals in the system, namely; sodium, calcium, iron, zinc, magnesium and etc. In other words, they are co-factors that do not exist in a vacuum. Rubidium contributes toward proper functioning of other nutrients, proper levels of sodium in muscles, proper levels of potassium in plasma and kidneys, proper zinc levels in plasma, proper copper trace mineral levels in the heart, liver, spleen, and kidneys.

Rubidium may be used for helping to decrease tumour growth. Possibly by replacing potassium in cell transport mechanisms or by rubidium ions attaching to the cancer cell membranes. 
Rubidium could replace potassium in the Na+K-ATPase (sodium-potassium pump) system. Rubidium is believed to stimulate animal metabolism as a result of its chemical similarity to potassium. Rb 82 injection is used in adults to help diagnose heart disease. It is used in a procedure called a positron emission tomography (PET) scan to help the doctor see an image of the heart. It shows how much blood is getting to your heart muscle when you are resting or exercising (stressed).
 It is well-known that rubidium acts at the level of the central nervous system (CNS) by increasing synaptic neurotransmitter levels, thus allowing the introduction of rubidium-based compounds as antidepressant drugs, with an efficacy as high as that of tricyclic agents, and with fewer side effects. Rubidium levels fall in the human brain as we age. Rubidium is needed for producing S.O.D. (superoxide dismutase), a major antioxidant.

Rb may have side effects such as bleeding, blistering, burning, coldness, discoloration of skin, feeling of pressure, hives, infection, inflammation, itching, lumps, numbness, pain, rash, redness, scarring, soreness, stinging, swelling, tenderness, tingling, ulceration, or warmth at the injection site. Some effects may not need any medical attention. As your body gets used to the medicine these side effects may disappear. But if you are concerned about them consult a medical doctor.

It is a relatively nontoxic element and has not shown to be of toxicological concern. There is no RDA for rubidium. The average dietary intake may be about 1.5 mg. daily. Dietary sources are Brazil, nuts, spinach, parsley, asparagus, bilberry fruit, dandelion leaves, cashews, coffee, black tea, fruits, poultry and fish and beets.

List of references:

1. https://en.wikipedia.org/wiki/Rubidium.
2. http://www.passmyexams.co.uk/GCSE/biology/life-processes.html.
3. http://sciencenotes.org/elements-in-the-human-body-and-what-they-do.
4. http://www.healthy.net/scr/article.aspx?Id=2083.
5. http://www.nutritional-supplement-bible.com/rubidium-daily-value.html.
6. https://www.essense-of-life.com/healthtopics/A-221/rubidium.html.
7. https://www.drugs.com/cons/rubidium-rb-82-intravenous.html.
8. https://www.drugs.com/sfx/levemir-side-effects.html.
9. http://www.life-enthusiast.com/symptoms-of-mineral-deficiencies-a-2953.html.
10. http://www.rense.com/1.mpicons/acidalka.htm.
WATER
Chinda Azubuike Justice, group 5. Scientific advisor: Kalinenko Olga
Water is a vital biogenic compound, as the name biogenic suggests, its most importantly neccessary for all life processes, both substainance and occurrence. Its universal chemical formula is H2O, having two molecules of hydrogen and one molecule of oxygen.

Need for water in human organisms. Water is very vital to life, it ensures survival, metabolism and sustenance of the human body, the human brain is made up of 95% water, blood is made up of 82% and lungs 90%. It regulates body temperature in human organisms, our bodies can control over heating through perspiration from sweat glands in the skin and in form of evaporation which produces a cooling effect:

1. It’s a universal solvent and transport medium

2. It’s a structural component of biological macromolecules

3. Mediates energy transfer in ordered biological systems

4. It’s an activator of certain chemical reactions

5. It takes part essentially in organism thermoregulation.

6. As a basic factor it secures stability of internal environment of cells and organisms.

The water we drink is absorbed in the intestines, and circulated throughout the body in form of body fluid such as blood.

Effects in excess or lack. Excess water or hyperhydration results in low sodium level in the blood known as hyponetremia which is life threatening. Lack of water or dehydration could lead to seizures, kidney failures, cerebral edema, heat stroke and coma.
Medicinal uses of water. Water is widely and extensively used in the production of drugs, drinks, vaccines, food, and many more. It is a vital component in the formation of syrup drugs.Water can be ingested into the body by drinking in its normal pure form, or mostly from every other thing we eat.
References:

chemlaba.wordpress.com;

intranet.tdmu.edu.ua; 

webmd.com.
FLUORINE
Clifford Herry Mweneni Kapia, group 2. Scientific adviser: Kozub Svetlana
Fluorine is a chemical element with symbol F and atomic number 9. It is the lightest halogen and exists as a highly toxic pale yellow diatomic gas at standard conditions. Fluorine is a halogen and has the combining atomic weight of 19. It is the most reactive of all the elements and quickly attacks all metals. It is found in nature in the form of calcium fluoride, called fluorite. Fluorine has 11 isotopes all with known half-lives. The isotope masses range from 15 to 25.

Fluoride is an essential ion for animals, strengthening teeth and bones. It is added to drinking water in some areas. Fluoride is also added to toothpaste. The average human body contains about 3 milligrams of fluoride. Too much fluoride is toxic. Elemental fluorine is highly toxic.

Large quantities of fluorine can be found in bones and teeth. Fluorine is essential for the maintenance of solidity of our bones. Fluorine can also protect us from dental decay, if it is applied through toothpaste twice a day. If fluorine is absorbed too frequently, it can cause tooth decay as well as osteoporosis and harm to kidneys, bones, nerves and muscles. The deficiency of fluorine may lead to the development of the deficiency disease named, dental fluorosis. Deficiency may cause tooth decay, poor eye sight, susceptibility to infection and even lead to the curvature of the spine.

The food sources rich in fluorine are: asparagus, avocados, brussels sprouts, cabbage, carrots, caraway seed, cauliflower, cucumber, dates, endive, juniper berries, lemon grass, licorice, parsley,  turnip and beet greens, dandelion, sunflower seeds, garlic, spinach, tomatoes, green leafy vegetables, nuts (especially almonds), turnip greens, dandelions and all sea vegetables.

The application of fluoride in medical and drug use can be seen in its use in the production of toothpastes, mouthwashes and other dental products, as a form of dental treatment. Fluoride is also used in the treatment of osteoporosis, prevents bone loss in people with rheumatoid arthritis and Chron’s disease. 

BARIUM
Damoah Lenards Obeng, group 6. Scientific advisor: Tishakova Tetyana 

Barium is a macro element with chemical symbol Ba and atomic number 56. Barium naturally occurs in food and groundwater. There is little quantitative information regarding the extent of barium absorption following inhalation, oral, or dermal exposure.

Available evidence indicates that barium is absorbed to some extent following inhalation, oral, and dermal exposure; however, in some cases, absorption is expected to be limited.  For example, there is some evidence that gastrointestinal absorption of barium in humans is <5–30% of the administered dose. The general population can be exposed to barium via inhalation, oral, or dermal exposure; under most circumstances, oral exposure would be the predominant route of exposure. Soluble barium compounds would generally be expected to be of greater health concern than insoluble barium compounds because of their greater potential for absorption [1]. 

Although barium carbonate is relatively insoluble in water, it is toxic to humans because it is soluble in the gastrointestinal tract. Ingesting high levels of barium compounds that dissolve well in water over the short term has resulted in difficulties in breathing, increased blood pressure, changes in heart rhythm, stomach irritation, brain swelling, muscle weakness, damage to the liver, kidney, heart, and spleen. We don't know the effects in people of ingesting low levels of barium over the long term. Animal studies have found increased blood pressure and changes in the heart from ingesting barium over a long time. We don't know the effects of barium from breathing it or from touching it [2].

Barium sulfate is used to help doctors examine the esophagus (tube that connects the mouth and stomach), stomach, and intestine using x-rays or computed tomography (CAT scan, CT scan; a type of body scan that uses a computer to put together x-ray images to create cross-sectional or three dimensional pictures of the inside of the body). Barium sulfate is in a class of medications called radiopaque contrast media. It works by coating the esophagus, stomach, or intestine with a material that is not absorbed into the body so that diseased or damaged areas can be clearly seen by x-ray examination or CT scan [3].

High amounts of barium may only be found in soils and in food, such as nuts, seaweed, fish and certain plants [4]. 
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VANADIUM
Donna Abu Elkol, group 2. Scientific adviser: Kozub Svetlana

Vanadium is a chemical element with symbol V and atomic number 23. It is a hard, silvery grey, ductile, and malleable transition metal. The elemental metal is rarely found in nature, but once isolated artificially, the formation of an oxide layer (passivation) stabilizes the free metal somewhat against further oxidation.

Vanadium occurs naturally in about 65 different minerals and in fossil fuel deposits. The most important industrial vanadium compound, vanadium pentoxide, is used as a catalyst for the production of sulfuric acid.

Large amounts of vanadium ions are found in a few organisms, possibly as a toxin. The oxide and some other salts of vanadium have moderate toxicity. Particularly in the ocean, vanadium is used by some life forms as an active center of enzymes, such as the vanadium bromoper oxidase of some ocean algae.

Vanadium is an essential trace mineral in human nutrition. Although it has been suggested to function in hormone, cholesterol, and blood sugar metabolism, no specific deficiency signs have been reported. Some researchers have speculated that a vanadium deficiency may contribute to elevated cholesterol levels and faulty blood sugar control manifesting as either diabetes or hypoglycemia. Making things more difficult is the fact that vanadium exists in five different forms, with the most biologically significant being either vanadyl or vanadate.

Vanadium is need in very small amounts for normal bone growth.
ZINC
Erman, group 2. Scientific adviser: Kozub Svetlana

Zinc is one of the most essential microelements or a trace element responsible for numerous processes in our body which includes development, maturation, reproduction, metabolism, respiration and immune response. The recommended intake of zinc is 8 milligrams per day for women and 11 milligrams for men. This element is second only to iron in its concentration in the body.

Zinc is found in cells throughout the body. It is needed for the body's defensive (immune) system to properly work. 

It plays a role in cell division, cell growth, wound healing, and the breakdown of carbohydrates. Zinc is also needed for the senses of smell and taste.

Zinc is used for treatment and prevention of zinc deficiency and is also used for boosting the immune system.

Zinc is a nutrient that people need to stay healthy. Zinc is found in cells throughout the body. It helps the immune system fight off invading bacteria and viruses. 

The body also needs zinc to make proteins and DNA, the genetic material in all cells. Excess Zinc intake and deficiency can cause several disorders.

Zinc is an important mineral that is found in every single cell of the body. The red and white blood cells, our bones, retina, kidneys, pancreas and liver all store zinc. 

Zinc is vital for the functioning of more than 300 hormones. Zinc is also vital for cells to divide and replicate during the production of new tissues. 

Deficiency of Zinc in the human body and its scarcity can both lead to consequences or disorders, among them is zinc toxicity. The benefits derived from this mineral are rather necessary for proper functioning of our body and also our mental health. People mainly know about zinc for its immune boosting properties, but this mineral has a wonder of health benefits. Zinc compounds have been reportedly used for phagocytic activity, antimicrobic and antiseptic action and in medical fields of ophthalmology, radiation therapy, stomatology, dermatology and immunology. It is naturally found in foods such as nuts, diary products, salads, egg and seafood, which helps with numerous health functions. Zinc is such a crucial mineral that even a small deficiency can be disastrous.
TECHNETIUM

Ero Blessing Aisosa, group 1. Scienitific advisor: Kalinenko Olga
Technetium is a chemical element with symbol Tc andatomic number 43. It is highest element of which all  isotopes are radio active, none are stable. Technetium plays no neutral biological role and is not normally found in the human body. Technectium is produced quantity by nuclear fission  and spreads more readily  than many radionuclids many  of technetium’s properties were predicted by Dmitri Mendeleev before the element was discovered. Mendeleev noted a gap in his periodic table and gave  the undiscovered element  the provisional name Ekamanganese (Em) in 1937, technetium because  the first predominantly artificial element to be produced .

 It short lived  gamma ray emitting nuclear isomer technetium - 99 is  used  in nuclear  medicine  for a  wide  variety of diagnostic test. Technetium - 99 is used  as gamma –ray free source of beta particle. technetium  has a half life long than 4.2 million years (technetium 98), the 1952  detection  of technetium in red giants,which are billion  of yearsold, helped to prove  that stars can produce heavier elements.only minute traces of technetium occur  naturally in the earth’s crust .this is because technetium 98’s half life is only.

Uses of technetium:

1. The gamma ray emitting technetium - 99m (mestable) is widely used for medical diagnostic studies.

2. Technetium is a remarkable corrosion inhibitor for steal and adding very small  amount can provides excellent protection. This use is limited to closed system of technetium as radioactive. 
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PALLADIUM
Etteh Mary Enobong, group 4. Scientific adviser: Lukianova Larisa
Palladium is a chemical element with symbol Pd and atomic number 46. It belongs to 8 in the periodic table. Palladium is a soft silver-white metal that resembles platinum. It is the least dense and has the lowest melting point of the platinum group metals. It is soft and ductile when annealed and is greatly increased in strength and hardness when cold-worked. Palladium dissolves slowly in concentrated nitric acid, in hot, concentrated sulfuric acid, and when finely ground, in hydrochloric acid. It dissolves readily at room temperature in aqua regia. Common oxidation states of palladium are 0, +1, +2 and +4. Palladium(VI) was first observed in 2002 [2].

In pharmacy, palladium has also found a role in blood glucose testing, as a component of the electrodes used in blood testing meters. Glucose in the blood sample is oxidised by glucose dehydrogenase contained on the test strip, causing a corresponding reduction of a hexacyanoferrate mediator.

 Researchers at the University of Illinois have recently reported the development of a palladium-containing photocatalyst, activated by visible light, which results in the release of oxidising agents that kill harmful bacteria. The palladium nanoparticles continue to catalyse the reaction for up to 24 hours after the light source is extinguished, enabling purification of drinking water and sterilisation of surgical equipment to be activated with sunlight or standard indoor lighting.

And, finally, medicinal chemists at the University of Maryland have developed a palladium catalyst that aids the chemical synthesis of colchicine, which has been in short supply of late in the US [2].
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ASTATINE

           Essel Augustine Atta Senior, group 10. Scientific advisor: Kalinenko Olga 

The first periodic table produced by Russian chemist,  Dimitri Mendeleev in 1869, had a space directly underneath Iodine. The element to fill this space became known as eka-iodine. This alerted scientist on the possibility that if they looked, they could find the element that would fit into this space.

Many tried to find the new element in nature but without success. 71years after Mendeleev his first periodic table the element had still not been found but was instead synthesised in the laboratory using one of the earliest particle accelerators.

Astatine was first produced in 1940 by Dale R. Coson, Kenneth Ross Mackanze and Emilo Segre at the university of California, Berkeley.

Astatine was made by bombarding bismuth-209 with alpha particles in a cyclotron(particle accelerator) to produce; after emission of two neutrons, astatine-211. The scientists found that the isotope they created was radioactive, so they named the element using the Greek “astatos” meaning unstable.

It is known that there are no stable astatine isotopes. The longest lived isotope,  astatine -210, has a half life of 8:3 hours. Three years later, astatine was found in nature by Berta Karlik and Traude Bermert as an intermediate in Radioactive decay chains.

Traces of the element appear naturally in uranium and thorium mineral as a decay product. At any given time, about 25 grams of naturally occurring astatine exists in our planet.

Characteristics: Astatine is highly radioactive and is only available in tiny quantities. It’s properties are inferred from its position in the periodic table and by studying it’s chemistry in extremely dilute solutions like the other halogens, Astatine would be expected to formally salt with metals such as sodium. Astatines can also react with hydrogen to formally hydrogen aside, which when dissolve in water forms “hydrostatic” acid. Astatine is the least chemically reactive of the halogens and exhibits the most metallic properties of the halogen group.

Uses of astatine: Astatine – 211 is sometimes used as a radioactive tracer and cancer treatment.  Like iodine, it is known to accumulate in the thyroid gland. About 25 grams exist in earth’s crust at any given time. More than 30 isotopes of astatine have been identified. All are very short-lived; Astatine-210 has the longest half life of 8 hours 10 minutes .

Sources: Astatine is produced synthetically by bombarding bismuth with alpha particles. It can be obtained naturally from thorium or uranium decay.
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THALLIUM
Fadi Iraqi, group 1. Scientific advisor: Kalinenko Olga
Thallium is a chemical element and its atomic number is 81.Thallium is a greek word means “a green shoot or twig”. Thallium is odorless and tasteless. When its combined it appears as colorless to white to yellow.

Thallium was discovered in 1862 in process of sulfuric acid production, also thallium can be found in trace amounts in earth’s crust. Thallium has been produced in United States in 1984. It can be found combined with other substances such as bromine, chlorine, fluorine, and iodine.

Thallium is used mostly in manufacturing electronic devices, switches, and closures, primarily for the semiconductor industry. It also has limited use in the manufacture of special glass and for certain medical procedures. The main threat to humans is through occupational exposure, environmental contamination, and accumulation in food, mainly in vegetables grown on contaminated soil. Increasing use in emerging new technologies and demanding high-tech industry constantly raise concern about exposure risk to all living organisms.

Thallium has no biological role. Thallium compounds are extremely toxic. Their effects are cumulative and they can be absorbed though the skin. Thallium poisoning takes several days to act and it affects the nervous system. Although it can be used in cardiac disorders. When thallium is isolated is resembles tin, but discolors when exposed to air.

The exact mechanism of thallium toxicity still remains unknown, although impaired glutathione metabolism, oxidative stress, and disruption of potassium-regulated homeostasis may play a role. The lack of data about mutagenic, carcinogenic, or teratogenic effects of thallium compounds in humans calls for further research.
BROMINE
Gabriel Anyan Adofoh, Group 10, Scientific Advisor: Kalinenko Olga

Bromine is a chemical element in group number 7 in the periodic table, its mass number 79.904 and its atomic number is 35. It is also known as a halogen to it's chemical propertiess. 

Bromine is found in:

- Brominated Flour (which is ALL flour/bread you purchase unless it is
 organic or labelled 'without bromine' or 'unbrominated'.
- Beverages (citrus flavoured, sodas, and juices in particular) that
 contain brominated vegetable oil (Mountain Dew, Code Red Mountain Dew,
 Dr. Pepper, Hi-C, Sun Drop, Fanta, Minute Maid Lemonade, Citrus Gatorad to name but a few).

Bromine is used as disinfectant in swimming pools, whirlpools, hot tubs, etc. The typical disinfectant for pools contains both chlorine AND bromine.

Potassium bromide is used as a source of bromide ions for the manufacture of silver bromide for photographic film.
Several over-the-counter medications and prescription drugs contain bromine compounds. For example, most antihistamines, sedatives and analgesics contain bromine. Several drugs used to treat cocaine addiction and pneumonia contain active bromine ingredients. New studies show the effectiveness of bromine-containing drugs used to treat AIDS, Alzheimer's disease and cancer.
Biological toxicity of bromine: Bromine is corrosive to human tissue in a liquid state and its vapors irritate eyes and throat. Bromine vapors are very toxic with inhalation. Humans can absorb organic bromines through the skin, with food and during breathing. Organic bromines can also cause damage to organs such as liver, kidneys, lungs and milt and they can cause stomach and gastrointestinal malfunctioning.
Organic bromines are also damaging to mammals, especially when they accumulate in the bodies of their preys. The most important effects on animals are nerve damage and next to that DNA damage, which can also enhance the chances of development of cancer.
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COPPER
Hadi Shibli, group 3. Scientific advisor: Levashova Olga

Copper is a chemical element, atomic number 29, atomic weight 63.54. Copper is a mineral. It is found in many foods, particularly in organ meats, seafood, nuts, seeds, wheat bran cereals, grain products, and cocoa products. 

The body stores copper mostly in the bones and muscles. It is necessary for bone formation and for the formation of blood because it occurs in several oxidative enzymes including one involved in the transformation of inorganic iron into hemoglobin. There is little danger of deficiency in ordinary diets because of relatively abundant supply and minute daily requirements. 

Excessive copper in the body can be toxic, with vomiting, jaundice, hypotension, and sometimes coma; this may occur with excessive intake of medicinal copper salts or in metabolic conditions such as Meknes' syndrome or Wilson's disease. The liver regulates the amount of copper that is in the blood. 

Copper is used as medicine. Copper is used for treating copper deficiency and the anemia it may cause. Having too little copper (copper deficiency) is rare. It sometimes occurs in people who get too much zinc from diet or supplements, have intestinal bypass surgery, or are fed by feeding tubes. Malnourished infants can also have copper deficiency. Copper is also used for improving wound healing, and treating osteoarthritis and brittle bones (osteoporosis).

There is no evidence that people who eat a normal diet need copper supplements. Not even athletes need extra copper if they have a good diet.
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BERYLLIUM
Ibekwe Okechukwu Joe-Mike, group 3. Scientific adviser: Levashova Olga
Beryllium like other elements have their own groups, which is group 2, they are in period 2, and they are located in block S and their atomic number is number 4. Beryllium is used in the aviation industries in building parts of a plane. But the main aim of writing this abstract is to discuss the biogenic role of beryllium. But when I say biogenic, all it sums up to is the biological use of beryllium.

Beryllium and its compounds are toxic and cardiogenic. From my research, I have gathered that when beryllium dust or fumes are inhaled, it can lead to an incurable inflammation of the lungs called beryllilosis. Beryllium is found in about 30 different mineral species some of which are beryl, (beryllium alluminium silicate) and betrandites the (beryllium silicate). Emerald and Aqua marine are described as precious forms of beryllium.

It may not be known but beryllium is also an element which the immune system does not actually (see).The above statement was said by John Kappler, a researcher of National Jewish Health. 
Beryllium can be said to be among the few elements that do not have a large amount of biogenic role but that does not mean that their biogenic roles stated above are not necessary in our life or environment.

Beryllium is also present and used in parts of the analytical equipment used to test blood for HIV and other disease. That means that beryllium is also very useful or its of high assistance in the health sector because of its use in equipment's that are used to carry out series of test.

Beryllium, from my research showed that it is one of those elements that we should take note of and we should use properly and conservatively in order to make our environment a better place for us all.
RADON
Ikhalo Princess Nenny-Claire, group 4. Scientific adviser: Lukianova Larisa
Radon is a chemical element with symbol “Rn”. It is in group 8, period 6 and                  p-block of the D.I Mendeleev periodic table. It has an atomic number “86”. It is a radioactive, colorless, odorless, tasteless noble gas occurring naturally as a decay product of radium. Its most stable isotope 222Rn, has a half-life of 3.8 days (which means that it can be found only shortly after it has been produced in the radioactive decay chain).

Radon decays into radioactive polonium and alpha particles. As radon itself decays, it produces other radioactive elements called “radon progeny” (also known as radon daughters) or decay products. Unlike the gaseous radon itself, radon daughters are solids and stick to surfaces such as dust particles in the air. If such contaminated dust is inhaled; these particles can stick to the airways of the lung and increase the risk of developing lung cancer. Unlike all the other intermediate elements, such as thorium and uranium, radon is gaseous and easily inhaled. Thus, naturally occurring radon is responsible for the majority of the public exposure to ionizing radiation. It can be seen from the previous information that there is clear link between breathing high concentrations of radon and the incidence of lung cancer and also leukemia. Thus, radon is considered a significant contaminant that affects indoor air quality worldwide .

The emitted radiation made radon useful in cancer therapy. Radon was used in some hospitals to treat tumors by sealing the gas in minute tubes, and implanting these into the tumor, treating the disease in situ. Other, safer treatments are now more commonly used. In some places, high concentrations of radon can build up indoors, escaping from the ground or granite buildings. Home testing kits are available which can be sent away for analysis . Radon has no known biological role. It is however, thought that it may have had significant role in evolution. This is because it is responsible for much of Earth’s background radiation that can lead to genetic modifications.

Radon is produced naturally from the decay of the isotope radium-226, which is found in rocks. It was first discovered as a radioactive gas produced from radium as it decayed. There is a detectable amount in the Earth’s atmosphere.
MANGANESE
Jedidiah Samson, group 1. Scientific advisor: Kalinenko Olga
Manganese is a chemical element of group 7, D-block of the D. I. Mendeleev’s periodic table and is a transition element. Manganese is not a free element in nature; it is often found in minerals in combination with iron. Manganese is a metal with important industrial alloy uses; particularly in stainless steels. Manganese is a silvery-grey metal that resembles iron.

The best sources of naturally abundant manganese are green vegetables, brown rice, coconuts, almonds, and hazelnuts, since they maximize the absorption of this important mineral.

Manganese is a trace mineral that is present in tiny amounts in the body. It is found mostly in bones, the liver, kidneys and pancreas. Manganese helps the body from connective tissue, bones, blood clotting factors and sex hormones. It also plays an important role in fat and carbohydrate metabolism, calcium absorption and blood sugar regulation. Manganese is also necessary for normal brain and nerve function.  

Manganese is a component of the antioxidant enzyme superoxide dismutase (SOD), which helps fight free radicals. Free radicals occur naturally in the body but can damage cell membrane and DNA. They may play a role in aging, as well as the development of a number of health conditions, including heart disease and cancer. Antioxidants, such as SOD, can help neutralise free radicals and reduce or even prevent some of the damage they cause.

Low levels of manganese in the body can contribute to infertility, bone malformation, weakness and seizures. It is fairly easy to get enough manganese in your diet- -this nutrient is found in whole grains, nuts and seeds- -but some experts estimate that as many as 37% of Americans do not get recommended dietary intake (RDI) of manganese in their diet. The diet tends to contain more refined grains and refined grains only provide half of the amount of manganese as whole grains.

However, too much manganese in the diet could lead high levels of manganese in the body tissues. Abnormal concentrations of manganese in the brain especially in the basal ganglia, are associated with neurological disorders similar to Parkinson’s diseases. Early life manganese is also associated with poor cognitive performance in school children.  
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OSMIUM
        Kamgba Sabastine Odu, group 2. Scientific adviser: Kozub Svetlana
 Osmium gotten from the Greek word ὀσμή osme, meaning("smell") is a chemical element with symbol Os and atomic number 76. It is a hard, brittle, bluish-white transition metal in the platinum group that is found as a trace element in alloys, mostly in platinum ores. Osmium is the densest naturally occurring element, with a density of 22.59 g/cm3. Its alloys with platinum, iridium, and other platinum-group metals are employed in fountain pen nibs, electrical contacts, and other applications where extreme durability and hardness are needed.

Osmium has no biogenic importance in the body or Osmium has no biological role. Osmium oxide, OsO4, is highly toxic, and boils at 130°C (760 mm). Concentrations in air as low as 10-7 g m-3 can cause lung congestion, skin damage, and severe eye damage.

Osmium if found as the free element in iridiosmium, a naturally occurring alloy of iridium and osmium, and with platinum-bearing sands and ores.

Ruthenium, rhodium, palladium, osmium, iridium, and platinum together make up a group of elements referred to as the platinum group metals (PGM).

Osmium metal is lustrous, bluish white, extremely hard, and brittle even at high temperatures. It has the highest melting point and lowest vapour pressure of the platinum group. The metal is very difficult to fabricate, but the powder can be sintered in a hydrogen atmosphere at a temperature of 2000°C. The solid metal is not affected by air at room temperature, but the powdered or spongy metal slowly gives off osmium tetroxide, which is a powerful oxidising agent and has a strong smell. The tetroxide is highly toxic, and boils at 130°C (760 mm). Concentrations in air as low as 10-7 g m-3 can cause lung congestion, skin damage, or eye damage. Because of the volatility and extreme toxicity of its oxide, osmium is rarely used in its pure state, but is instead often alloyed with other metals. Those alloys are utilized in high-wear applications. 

But it can be used in the following way biologically:

Osmium tetroxide has been used in fingerprint detection and in staining fatty tissue for optical and electron microscopy. 

As a strong oxidant, it cross-links lipids mainly by reacting with unsaturated carbon–carbon bonds and thereby both fixes biological membranes in place in tissue samples and simultaneously stains them.

Because osmium atoms are extremely electron-dense, osmium staining greatly enhances image contrast in transmission electron microscopy (TEM) studies of biological materials. Those carbon materials have otherwise very weak TEM contrast (see image). Another osmium compound, osmium ferricyanide (OsFeCN), exhibits similar fixing and staining action.

Osmium has also played a key role in various aspects of lightbulb technology over the years.
RHODIUM
Kurhula Mushwana, group 4. Scientific adviser: Lukianova Larisa
Rhodium is a chemical element with the symbol Rh and atomic number 45. It is a rare, silvery-white, hard and chemically inert transition metal. It is a member of the platinum group. The industrial extraction of rhodium is complex because the ores are mixed with other metals such as Palladium, Platinum, Silver and Gold and there are very few Rhodium-bearing minerals.

Rhodium is not a micro or macro element which needed by the human body. Humans do not consume Rhodium in their diet. It has no biological role in our bodies because it is a noble element but, it has a role in medicine. Rhodium is used in the making of medical equipment and machinery because of its resistance to corrosion, which results in the improvement of medical diagnosis and treatment. It is also used in the making of laboratory crucibles.

Rhodium is used in the filters used in mammography systems for the characteristic X-rays it produces.   (Mammography is the process of using low energy X-rays to examine the human breast, which is used as a diagnostic and screening tool. The goal of mammography is the early detection of Breast Cancer. Through the detection of characteristic masses and/or micro calcification. The types of X-rays which use low energy containing Rhodium are better to use in mammograms than the X-rays used in radiography and ultrasound.

Rhodium useful in for optical instrument. Because of the characteristic nature of Rhodium (resistant to corrosion) it is used in various medical and surgical instruments used in surgical procedures. Rhodium is used in laboratory equipment such as Thermocouples. Thermocouple is a device used for measuring very high temperatures in patients.

Rhodium alloys are also used in coat mirrors and in search lights because they reflect light very well.

Can Rhodium be consumed? The answer to this question is no!!! Rhodium compounds are regarded as highly toxic and as carcinogenic meaning that if can cause cancer cells in your body if you consume it. Rhodium compounds stain the human skin very strongly.

 Rhodium may not have a role to play in our bodies and metabolism as humans, but it plays a role in Morden medicine. The availability and presence of Rhodium in medical equipment helps in the diagnosing and treating of various sicknesses and diseases.
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LITHIUM
Martha Ndeyapo Frans, group 3. Scientific advisor: Levashova Olga
Lithium was discovered by Johan August Arfvesdson and the name is derived from the Greek “lithose” meaning stone.

Lithium was discovered from a mineral, while other common alkali metals were discovered from plant material. This is thought to explain the origin of the element’s name; from ‘lithos’ (Greek for ‘stone’). The image is based on an alchemical symbol for stone.

Uses. The most important use of lithium is in rechargeable batteries for mobile phones, laptops, digital cameras and electric vehicles. Lithium is also used in some non-rechargeable batteries for things like heart pacemakers, toys and clocks.
Lithium metal is made into alloys with aluminium and magnesium, improving their strength and making them lighter. A magnesium-lithium alloy is used for armour plating. Aluminium-lithium alloys are used in aircraft, bicycle frames and high-speed trains.

Lithium oxide is used in special glasses and glass ceramics. Lithium chloride is one of the most hygroscopic materials known, and is used in air conditioning and industrial drying systems (as is lithium bromide). Lithium stearate is used as an all-purpose and high-temperature lubricant. Lithium carbonate is used in drugs to treat manic depression, although its action on the brain is still not fully understood.

Biological role. Lithium is the more toxic of the alkaline metals. However, its effects can be neglected because the element does not have any important risk to human health. The excessive ingestion of lithium compounds should be avoided because they can cause nervous disturbs and dizziness. The ingestion of lithium chloride is recommended, in certain diets to substitute the traditional sodium chloride; even in these cases, it can originate dizziness, visual disturbances, and shivering or mental confusion. These symptoms dissuade the ingestion of these compounds, in spite of the fact that it is not cumulative. However, lithium compounds, in appropriate doses, are used in the treatment of maniac-depressive diseases. 

Natural abundance. Lithium does not occur as the metal in nature, but is found combined in small amounts in nearly all igneous rocks and in the waters of many mineral springs. Spodumene, petalite, lepidolite, and amblygonite are the more important minerals containing lithium.

Most lithium is currently produced in Chile, from brines that yield lithium carbonate when treated with sodium carbonate. The metal is produced by the electrolysis of molten lithium chloride and potassium chloride.

Medical Related  Lithium (Eskalith, Lithobid) is one of the most widely used and studied medications for treating bipolar disorder. Lithium helps reduce the severity and frequency of mania. It may also help relieve or prevent bipolar

HYPERLINK "http://www.webmd.com/depression/default.htm"depression.
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SULPHUR
Marvelous Tapera, group 2. Scientific advisor: Kozub Svetlana

Sulfur or sulphur (see spelling differences) is a chemical element with symbol S and atomic number 16. It is an abundant, multivalent nonmetal. It is utilized in various oxidation states, including sulfide, elemental sulfur, sulfite and thiosulfate by lower forms and in organic combinations by all living organisms. 

The more important sulfur containing organic compounds include the amino acids (cysteine, cysteine and methionine, which are components of proteins); the vitamins thiamine and biotin , the cofactors lipoic acid and coenzyme A; certain complex lipids of nerve tissues, the sulfatides; components of mucopolysaccharides, the sulfated polysaccharides, various lower molecular weight compounds, such as glutathione and the hormones vasopressin and oxytocin; and many therapeutic agents such as the sulfonamides and penicillin, as  well as oral hypoglycemic agents sometimes used in treatments of diabetes mellitus. Sulfhydryl groups of the cysteine residues in enzyme proteins and related compounds, such as hemoglobin, play a key role in many biocatalytic processes; sulfhydryl disulfide interchange reactions involving the cysteine residues of proteins are critical events in the immune process, in transport across cell membranes and in blood clotting. The S-S bridges between these residues are important in the maintenance of the tertiary structure of most proteins.

Meat, eggs and cheese are animal products that are valuable sources of essential sulfur amino acids in human diets. Voluntary vegetarians are likely to suffer from a number of other dietary insufficiencies unless supplemental sources are used. Sometimes fishmeal is a good source of sulfur amino acids, is added to the diets, or sulfur amino acids synthesized by organic chemical process may be used. Onion and garlic also contain sulfur atoms in bonding forms.

Excessive sulfur can damage the kidneys. It can cause allergic skin diseases. People living with asthma are mostly affected with too much sulfur in their bodies. Sulfur deficiency plays a role in disease like Alzheimer’s, cancer, heart diseases and diabetics.
STANNUM 
Mohammad Marshod, group 1. Scientific advisor: Kalinenko Olga
Tin (Sn) is an element vital to human general health. Daily intake of tin ranges from 1 to 3 mg. In the past when tin cans and pans were used, tin intake was ten times bigger. Research’s conducted on animals have shown that insufficiency of tin can cause reduced growth, loss of hearing, loss of hair and reduced feeding efficiency.

Scientists have reported that after sudden death, traces of tin in human tissue had been found in brain, aorta, kidney, liver, muscle, ovary, spleen, pancreas, uterus, prostate and stomach but not in thyroid gland.

Benefits and Side effects: Tin is connected to iodine in the same manner as calcium with magnesium. Iodine maintains thyroid gland while tin supports adrenals. Tin deficiency together with lack of vitamin C and vitamin B are causes of low adrenals. Since tin and adrenals are controlling the left side, this insufficiency leads to left-sided heart problems. This problem can then lead to breathing difficulties and asthma. Lack of tin may result in depression and fatigue while adding tin boosts energy and has positive effects on the mood. It can be also helpful with headaches, insomnia, digestion and skin problems as well as different pains and aches. Side effects of tin supplement can be digestive problems or skin reactions. Reported toxicity of tin is connected to food tin containers where symptoms were nausea, vomiting and stomach pain. 
Excessive tin is swiftly excreted from organism and there are no long-term negative effects. Inorganic tin is much less toxic to human organism comparing to other elements like cobalt and copper.

In one research it was proven that tin can help with depression though the condition is usually associated with imbalance in levels of lithium, magnesium, copper, sodium, manganese and certain vitamins. 

Only in case where cause for depression doesn’t lie in low thyroid, low blood pressure, low adrenals and chemical imbalance, tin can relieve the condition. 

Tin is ingredient of some toothpastes. It is added to asparagus for the taste and used as a remedy for stomach parasites.
 Tin can be found in herbs like nettle, barberry, yarrow, licorice, senna, doggrass, juniper, milk thistle, valerian, lady slipper, althea, yellow dock, kelp, devils claw, pennyroyal, irish moss, blessed thistle, red clover, bilberry and duls . Tin is also available in all vegetables and fruits in small amounts. Plants absorb tin from the soil hence level of tin in them depend on quality of the soil.
TITANIUM
Monica Sader, group 2. Scientific adviser:  Kozub Svetlana
The element Titanium occurs within a number of mineral deposits, principally rutile and limonite, which are widely distributed in the Earth's crust and lithosphere, and it is found in almost all living things, rocks, water bodies, and soil.

Because it is biocompatible (non-toxic and not rejected by the body), titanium has many medical uses, including surgical implements and implants, such as hip balls and sockets (joint replacement) and dental implants that can stay in place for up to 20 years. The titanium is often alloyed with about 4% aluminum or 6% Al and 4% vanadium. 

Titanium has the inherent ability to Osseo integrate, enabling use in dental implants that can last for over 30 years. This property is also useful for orthopedic implant applications. 
These benefit from titanium's lower modulus of elasticity (Young's modulus) to more closely match that of the bone that such devices are intended to repair. As a result, skeletal loads are more evenly shared between bone and implant, leading to a lower incidence of bone degradation due to stress shielding and per prosthetic bone fractures, which occur at the boundaries of orthopedic implants. 
However, titanium alloys' stiffness is still more than twice that of bone, so adjacent bone bears a greatly reduced load and may deteriorate. 

Because titanium is non-ferromagnetic, patients with titanium implants can be safely examined with magnetic resonance imaging (convenient for long-term implants). 
Preparing titanium for implantation in the body involves subjecting it to a high-temperature plasma arc which removes the surface atoms, exposing fresh titanium that is instantly oxidized. 

Titanium is also used for the surgical instruments used in image-guided surgery, as well as wheelchairs, crutches, and any other products where high strength and low weight are desirable.

Titanium dioxide nanoparticles are widely used in electronics and the delivery of pharmaceuticals and cosmetics.
PLUMBUM
Nicholas Brendon Gomera, group 10. Scientific adviser: Kalinenko Olga 

Lead is a soft malleable, heavy metal that is bluish-white in colour changing to metallic grey upon exposure to air. It was first discovered around 7000 BC in the Roman empire and later in East Asia.

Lead is a chemical element of the 4th group of the D.I Mendeleev periodic table and has a weak metallic structure amphoteric in nature producing two stable oxidation states of +2 and +4. Has a density of 11.34g/cm3 in solid form and 10.66 g/cm3 in liquid form. 
It is a post-transition metal which is inert unless powdered. It has a melting point of 3270C and a boiling point of 17490C.

It has 38 isotopes most of which are radioactive and undergo radioactive decay into 8 main isotopes with the most common being the 207 isotope followed by the 208 isotope. 
The 205, 210, 214 are the main radioactive isotopes linking up with uranium in the decay series. 205 being the most stable of all the radioactive elements.

Lead is found in water, water pipes, newspapers, silver teeth fillings, fish, etc. It was established as being poisonous to the human body only recently in the late 19th century. It is a neurotoxin that accumulates in soft tissues and bones, damaging the nervous system and causing brain disorders. Excessive amounts cause blood disorders in mammals.

As said earlier accumulation of lead brings about several problems in respect to the site of accumulation:

· Stored in our bones, blood and tissues-Demineralises as we age and the internal exposures may increase as a result of larger releases of lead from the bone tissue.

· Lead mobilises from the bones of women undergoing menopause. Post-menopausal women have higher lead levels than pre-menopausal women.

· Lead poisoning-This is exposure to high amounts over a short period of time. Its symptoms include abdominal pain, constipation, headaches, memory loses etc.

· Leads to abortions- Lead cross the placental barrier damaging the foetus’ nervous system.

· Large exposure in the reproductive organs leads to infertilityin both men and women.

· In children even low amounts have profound effects as it accumulates in the brain leading to neurological effects and mental retardation (Encephalopathy).
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POLONIUM
Oko Godswill Ogbonnia, group 2. Scientific adviser is Svetlana Kozub.

Polonium, also called “radium F,” was discovered by Marie and Piere Curie in

1898 and was named after the home land of Curie-Sklodowska. For the discovery of radium and polonium Marie Curie received a Nobel Prize in Chemistry in 1911. The

element was discovered while they were investigating the cause of pitchblende’s persistent radioactivity, even after the removal of uranium and radium. Their work was

remarkable, considering the means available in the late nineteen century and the fact that the element can be found in uranium ores at about 0.1 mg per ton.

Polonium is a fairly volatile metal, rarely found in nature in pitchblende containing rocks, and constitutes of the Earth’s crust. The major resources of pitchblende are located in Canada, the US, Congo, and South Africa. Polonium has more than 30 radioisotopes, but Po-210 is the most dangerous and most frequent naturally occurring one. This isotope has a half-life of 138.4 days, an effective biological half-time of 46 days. Polonium is a highly toxic element, with elevated specific radioactivity, and is dangerous to handle even in milligram amounts. The maximum allowable body burden for ingested Polonium is 1100 Bq, which is equivalent to a particle weighing only μg. Alpha rays, which are formed by helium 4 (He-4) nucleus, are the least penetrating type of radiation and they manage to travel only a few centimeters in air. They can be easily stopped by obstacles, such as a sheet of paper, and they can penetrate living tissues by only a few microns. In fact, since they lose all of their energy after a short distance, they can be dangerous for tissues only when substances emitting alpha particles enter the organism by respiration or ingestion.

In addition, alpha rays are highly ionizing and, therefore, are particularly harmful for living tissues. 1 mg of polonium can emit as many alpha particles as 5 grams of radium. The impact on humans can be devastating, as it can cause considerable damage by causing cell death, promoting a massive, progressive, and rapid necrosis, and not allowing the organism enough time to replace the quantity of dead cells. The alpharadioactive polonium 210 (Po-210) is one of the most powerful carcinogenic agents of tobacco smoke and is responsible for the histotype shift of lung cancer from squamous cell type to adenocarcinoma. According to several studies, the principal source of Po- 210 is the fertilizers used in tobacco plants, which are rich in polyphosphates containing radio (Ra-226) and its decay products, lead 210 (Pb-210) and Po-210. Tobacco leaves accumulate Pb-210 and Po-210 through their trichomes, and Pb-210 decays into Po-210 over time. With the combustion of the cigarette smoke becomes radioactive and Pb-210 and Po-210 reach the bronchopulmonary apparatus, especially in bifurcations of segmental bronchi. In this place, combined with other agents, it will manifest its carcinogenic activity, especially in patients with compromised mucous-ciliary clearance. Various studies have confirmed that the radiological risk from Po-210 in a smoker of 20 cigarettes per day for a year is equivalent to the one deriving from 300 chest X-rays, with an autonomous oncogenic capability of 4 lung cancers per 10000 smokers. Po-210 can also be found in passive smoke, since part of Po-210 spreads in the surrounding environment during tobacco combustion. The journey of Po-210 and Pb-210 towards bronchopulmonary apparatus starts by lighting a cigarette. In this combustion chamber, tobacco burns, reaching 800–900°C when inhaling, and smoke is created, which is composed of a corpuscular (5%) and a gas phase (95%). Po-210 and Pb-210 are adsorbed in the insoluble particles of the corpuscular phase. The latter is present in a high quantity and is a weak alpha (<1×10−5), gamma, beta, and X emitter.

All these inhaled particles are deposited in the broncho-pulmonary apparatus and

particularly in segmental bronchi bifurcations, due to ciliary action. According to measurements by Cohen et al., radium and thorium are also present in cigarettes; however, 99% of the radioactivity comes from Po-210, which remains in the bronchopulmonary apparatus after inhalation.
CALCIUM
Olamide Oyefesobi, group 5. Scientific adviser: Kalinenko Olga

Calcium is a chemical element with the symbol Ca and atomic number 20, calcium is an alkaline earth metal and is the fifth most abundant element. Calcium is produced in supernova, the appearance of calcium is a silvery-white, soft metal that tarnishes in air. It is prepared commercially by heating lime with aluminium in a vacuum

Uses of calcium: it is used as a reducing agent in preparing other metals such as thorium and uranium. It is also used as an agent for aluminium, beryllium, copper, lead and magnesium alloys;

Biological role. Calcium is essential to all living things, particularly for the growth of healthy teeth and bones. Calcium phosphate is the main component of bone. The average human contains about 1 kilogram of calcium. Blood is a huge reservoir of calcium in animals. Calcium works with magnesium in its functions in the blood, nerves, muscles, and tissues, particularly in regulating heart and muscle contraction and nerve conduction. Vitamin D is needed for much calcium (and phosphorus) to be absorbed from the digestive tract. Along with parathyroid hormone and calcitonin secreted by the thyroid, vitamin D helps maintain normal blood calcium levels.

Children and pregnant women are encouraged to eat foods rich in calcium, such as milk and dairy products, leafy green vegetables, fish and nuts and seeds.

Factors Affecting Calcium Absorption. It is increased by: body needs – growth, pregnancy, lactation, vitamin D, milk lactose, acid environment – hydrochloric acid, citric acid, ascorbic acid (vitamin C), protein intake and amino acids such as lysine and glycine, fat intake, exercise, phosphorus balance.
Decreased by: vitamin D deficiency, gastrointestinal problem, hypochlorhydria (low stomach acid), stress, lack of exercise, high fat intake, high protein intake, oxalic acid foods (beet greens, chard, spinach, rhubarb, cocoa), phytic acid foods (whole grains), high phosphorus intake.

Calcium deficiency is exhibited by the onset of rickets, failure of the blood-clotting mechanism, nervous disorder and convulsive muscular contractions. Vitamin D greatly improves the absorbability of calcium ion and the value of this vitamin in treating rickets is based in part on this effect.

Large intakes of calcium lead to excessive calcification and kidney stones.

Sources of calcium include: Many green, leafy vegetables are good sources of calcium, milk products also give good supplies of calcium-yogurt, most cheeses, and buttermilk.

Conclusion. Calcium is a very essential element needed for the body to function well, it is needed for the growth of strong bones and teeth.

Refrences: 
www.healthy.net.
IRON
Ozovehe Rufiat Ometere, group 2. Scientific adviser:  Kozub Svetlana    

Iron is a chemical element with symbol Fe (from Latin: ferrum) and atomic number 26. It is a metal in the first transition series. It is by mass the most common element on Earth, forming much of Earth's outer and inner core. It is the fourth most common element in the Earth's crust. 

  Biological Role. Iron is essential to all organisms, except for a few bacteria.Animals incorporate iron into the heme complex, an essential component of proteins involved in redox reactions, including respiration. Inorganic iron is also found in the iron-sulfur clusters of many enzymes, such as nitrogenase (Synthesis of ammonia from nitrogen and hydrogen) and hydogenase. A class of non-heme-iron enzymes is responsible for a wide range of functions within several life forms, such as methane monooxygenase (oxidizes methane to methanol), ribonucleotide reductase (reduces ribose to desoxyribose; DNA biosynthesis), hemerythrins (oxygen transport and fixation in marine invertebrae) and purple acid phosphatase (hydrolysis of phosphate esters).

Iron distribution is heavily regulated in mammals. For example, when the body is fighting a bacterial infection, the body "hides" iron so it cannot be used by the bacteria (see transferrin).

Good sources of dietary iron include meat, fish, poultry, lentils, beans, spinach, tofu, chickpeas and black-eyed peas.

Iron provided by dietary supplements is often found as Iron (II) fumarate. The RDA for iron varies considerably based on the age, gender, and source of dietary iron (heme-based iron has higher bioavailability)

Reference: 
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ARGENTUM 
Primrose R Guzha, group 10.  Scientific adviser: Kalinenko Olga

The chemical element Argentum, which is commonly known as silver, belongs to the d-block of the D. I Mendelev periodic table. It is a heavy metal of molecular mass 108 g/mol [1]. Silver is a microelement (10-6) of vegetative and animal organism.

After getting into an organism it accumulates in the liver, kidneys, bones, and endocrine glands. Here it shows toxic action. Silver joins proteins that contain sulphur, inactivates enzymes, and destroys and coalugates proteins, forming insoluble albuminates. This same property of forming albuminates is special. It predetermines the bactericidal behaviour of silver and its compounds. We can observe this in silver water solution (10-8mmol) which can prevent infection by inhibiting growth or action of bacteria cells [3]. For this reason also, silver enforced bandages are especially in demand. Bandages with silver ions prevent bacteria growth and speed healing time, making them valuable for treating burn and wound victims.

All preparations of silver used in medicine are of external action. An example of a silver solution is AgNO3 (lunar caustic). It is used to cement solid substances together [3]. And to cauterize wounds and nose bleeds by chemically burning the wound in order to stop it from bleeding or becoming infected. Silver nitrate disinfects mucous membranes and is a mild antiseptic for bacterial infections [2].

Complexes of silver with proteins treat of pink eye ( Conjunctivitis ) and venereal diseases. Protargol solution is another useful silver complex. It is a medicinal drug with strong anti-inflammatory, antiseptic and astringent properties. Protargol is applied in ophthalmology, surgery and dermatology.
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OXYGEN
Prudence Mlotshwa, group 1. Scientific adviser: Kalinenko Olga

Gaseous chemical element, symbol: O, atomic number: 8 and atomic weight 15,9994. It’s of great interest because it’s the essential element in the respiratory processes of most of the living cells and in combustion processes. It’s the most abundant element in The Earth’s crust. Nearly one fifth (in volume) of the air is oxygen. Non-combined gaseous oxygen normally exists in form of diatomic molecules, O2, but it also exists in triatomic form, O3, named ozone. Oxygen helps us in destroying harmful bacteria in our bodies without affecting the beneficial bacteria that we need.

All the metabolic processes in the body are regulated by oxygen. It helps the brain making it more powerful and stable to process billions of bits of information each second. Oxygen also plays a major role in digestion, proper metabolic functions, elimination of cellular and other metabolic waste. The human body requires oxygen to function. It takes in oxygen and release  carbon dioxide during respiration. When you breathe, air enters microscopic air sacs in your lungs called alveoli. Oxygen passes through the walls of the alveoli and into the bloodstream. The blood carries oxygen to cells throughout the body, where it helps convert nutrients into usable forms. A higher oxygen content enables the body’s cells and processes to perform at a higher rate. This means that the body’s capabilities increase when more oxygen is available.

Medical oxygen is used to restore tissue oxygen tension by improving oxygen availability in a wide range of conditions such as COPD, cyanosis, shock, severe hemorrhage, carbon monoxide poisoning, major trauma, cardiac/respiratory arrest,aid resuscitation ,provide life support for artificially ventilated patients.

Compressed medical oxygen toxicity may manifest itself in the following ways: retrolenticular fibroplasia in premature infants exposed to oxygen concentrations greater than 40%, convulsions appear after a few hours exposure to medical oxygen ,retrosternal soreness associated with coughing and breathing difficulties, made worse by smoking and exposure to cold air after breathing pure medical oxygen at atmospheric pressure for several hours. 

Oxygen therapy is widely used in the management of a number of chronic and acute health conditions. The therapy may be used to deliver supplemental oxygen to patients with chronic obstructive pulmonary disease (COPD) on a long-term basis. COPD is one of the long-term effects of smoking and patients may need additional oxygen, either through periods where their condition has worsened or as a permanent support throughout the day and night. The use of supplemental oxygen is indicated when a patient with COPD has a partial pressure of oxygen level of 55 mmHg or less or an oxygen saturation level of 88% or less. The therapy has been shown to significantly increase patients’ lifespan. Other examples of chronic conditions that may benefit from oxygen therapy include: Chronic asthma , Cystic fibrosis , pulmponary hypertension , obstructive sleep apnea , heart failure .

During a medical emergency, oxygen therapy is often used both in the hospital setting and by first aiders in the ambulance while a patient is in transit. In the pre-hospital setting, high flow oxygen therapy may be administered as part of resuscitation or in the case of anaphylaxis, major trauma, seizure or hypothermia, for example.In cases where injury or illness has caused hypoxemia, oxygen therapy may be used to increase the availability of oxygen to bodily tissues until target oxygen saturation levels are achieved, based on pulse oximetry testing. The target level for most patients is 94-98% and for those with COPD, the level is 88-92%.
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MERCURY
Salma Ramadhani Njalambaha, group 3. Scientific advisor: Levashova Olga

Mercury has fascinated people for millennia, as a heavy liquid metal. However, because of its toxicity, many uses of mercury are being phased out or are under review. 

Mercury has no known biological role, but is present in every living thing and widespread in the environment. Every mouthful of food we eat contains a little mercury.

Our daily intake is less than 0.01 milligrams (about 0.3 grams in a lifetime), and this we can cope with easily. However, in much higher doses it is toxic and one form of mercury – methylmercury – is particularly dangerous. It can accumulate in the flesh of fish and be eaten by people, making them ill. Mercury rarely occurs uncombined in nature, but can be found as droplets in cinnabar (mercury sulfide) ores. China and Kyrgyzstan are the main producers of mercury. 
The metal is obtained by heating cinnabar in a current of air and condensing the vapour. Once mercury has reached surface waters or soils microrganisms can convert it to methyl mercury, a substance that can be absorbed quickly by most organisms and is known to cause nerve damage. Fish are organisms that absorb great amounts of methyl mercury from surface waters every day. As a consequence, methyl mercury can accumulate in fish and in the food chains that they are part of. The effects that mercury has on animals are kidneys damage, stomach disruption, damage to intestines, reproductive failure and DNA alteration [1].

Industry uses mercury metal as a liquid electrode in the manufacture of chlorine and sodium hydroxide by electrolysis of brine. Mercury is still used in some electrical gear, such as switches and rectifiers, which need to be reliable, and for industrial catalysis. Much less mercury is now used in consumer batteries and fluorescent lighting, but it has not been entirely eliminate. Mercury compounds have many uses. Calomel (mercurous chloride, Hg2Cl2) is used as a standard in electrochemical measurements and in medicine as a purgative. Mercuric chloride (corrosive sublimate, HgCl2) is used as an insecticide, in rat poison, and as a disinfectant. Mercuric oxide is used in skin ointments. Mercuric sulphate is used as a catalyst in organic chemistry. Vermilion, a red pigment, is mercuric sulphide; another crystalline form of the sulphide (also used as a pigment) is black. Mercury fulminate, Hg(CNO)2, is used as a detonator [2].
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MOLYBDENUM 

Saleh Salman, group 2. Scientific adviser: Kozub Svetlana
Molybdenum  is classified as a metallic element and found widely in nature in nitrogen-fixing bacteria. Molybdenum  is essential in trace amounts for human, animal and plant health. In humans and animals, molybdenum serves mainly as an essential cofactor of enzymes and aids in the metabolism of fats and carbohydrates. 

Why is molybdenum necessary? The main known function of molybdenum in humans is to act as a catalyst for enzymes and to help facilitate the breakdown of certain amino acids in the body. Molybdenum combines with sulfite oxidase to catalyze sulfur-containing amino acids that are crucial for human health. Although cases of molybdenum deficiency are rare, signs of deficiency include defects in uric acid production as well as decreased metabolism of sulfur-containing amino acids. Epidemiologic evidence also suggests that populations living in areas where the soil has little molybdenum are at a greater risk of esophageal cancers. 

How much, and what kind of molybdenum, does an adult need? The Recommended Dietary Allowance (RDA) of molybdenum for men and women is 45 mcg (μg – micrograms) a day. On average, American adult males have a daily intake of about 109 mcg of molybdenum while women have a daily intake of about 76 mcg, well above the recommended amount. The RDA for pregnant women and breastfeeding women is 50 mcg. The risk of toxicity of molybdenum in humans from food sources is very low. The tolerable upper intake level (UL) for adults is 2 mg a day and occurs only through careless supplementation.

How much molybdenum does a child need? Infant adequate intake (AI) from birth to six months is 2 mcg and for infants seven to 12 months is 3 mcg, which the infant typically receives easily through the intake of human milk. The RDA for children from ages one to three is 17 mcg, children from four to eight is 22 mcg, children nine to 13 is 34 mcg, and children 14 to 18 years old is 43 mcg.

How do you get enough molybdenum from foods? The amount of molybdenum found in foods depends on both the food type and upon the soil in which the food (or fodder) grows. Legumes such as beans, lentils and peas as well as cereals and leafy vegetables are considered good sources of molybdenum. Liver is also a good source of molybdenum, but animal products are generally poor sources of the element. In general, the typical America diet contains molybdenum levels well above the RDA.

Are there any risks associated with consuming too much? Although molybdenum does not have a known toxicity level in humans, taking high concentrations of molybdenum supplements may have adverse effects on copper levels by interfering with its absorption. One study found that high levels of dietary molybdenum, up to 1,500 mcg, caused excessive excretion of copper. However, another study showed no negative effect of excess molybdenum intake via supplements (up to 1,500 mcg per day) on copper levels in humans.

SILICON
Salma Saleh , group 2. Scientific adviser: Kozub Svetlana
Silicon is a member of Group 14 (IVA) in the periodic table. The periodic table is a chart that shows how chemical elements are related to one another. Silicon is also part of the the carbon family. Silicon is a metalloid, one of only a very few elements that have characteristics of both metals and non-metals. Silicon is the second most abundant element in the Earth's crust, exceeded only by oxygen. Many rocks and minerals contain silicon. Examples include sand, quartz, clays, flint, amethyst, opal, mica, feldspar, garnet, tourmaline, asbestos, talc, zircon, emerald, and aquamarine. 

Physical properties:  Silicon is a metalloid, an element with properties of both metals and non-metals. Silicon exists in two allotropic forms. Allotropes are forms of an element with different physical and chemical properties. One allotrope is in the form of shiny, grayish-black, needle-like crystals, or flat plates. The second allotrope has no crystal structure and usually occurs as a brown powder.  The melting point of silicon is 1,410°C (2,570°F) and the boiling point is 2,355°F (4,270°F). Silicon has a hardness of about 7 on the Mohs scale. The Mohs scale is a way of expressing the hardness of a material. It runs from 0 (for talc) to 10 (for diamond). Silicon is a semiconductor. 
Chemical properties: Silicon is a relatively inactive element at room temperature. It does not combine with oxygen or most other elements. Water, steam, and most acids have very little affect on the element. At higher temperatures, however, silicon becomes much more reactive. In the molten (melted) state, for example, it combines with oxygen, nitrogen, sulfur, phosphorus, and other elements. It also forms a number of alloys very easily in the molten state.

Occurrence in nature: Silicon is the second must abundant element in the Earth's crust. Its abundance is estimated to be about 27.6 percent of the crust. It ranks second only to oxygen. Some authorities believe that more than 97 percent of the crust is made of rocks that contain compounds of silicon and oxygen.  Silicon has been detected in the Sun and stars. It also occurs in certain types of meteorites known as aerolites or "stony meteorites." Meteorites are rock-like chunks that fall to the Earth's surface from outside the Earth's atmosphere.   Silicon never occurs as a free element in nature. It always occurs as a compound with oxygen, magnesium, calcium, phosphorus, or other elements. The most common minerals are those that contain silicon dioxide in one form or another. These are known as silicates.   Silicon has been detected in the Sun and stars. It also occurs in certain types of meteorites.

Silicon in medicine: Silicon supplements are used in the treatment of osteoporosis, heart disease, including heart attacks, Alzheimer's disease, baldness, hair, skin and nails care, treatment of skin diseases, various sprains and strains, as well as stomach problems. It is also used to treat arthritis, joint and cartilage problems, slows aging, treatment of atherosclerosis and gastric ulcers.
GALLIUM
Sowunmi Oreoluwa Ayodamope, group 4. Scientific adviser: Lukianova Larisa
Gallium is a chemical element of group 13 of the D.I Mendeleev periodic table. The symbol is Ga and atomic number is 31. Ga is a microelement because it exists in a very small quantity. It is present at a concentration of 5-15 mg/kg in the earth crust and 0.7 mg in the average human body.

In clinical medicine, radioactive gallium and stable gallium nitrate are used as diagnostic and therapeutic agents in cancer and disorders of calcium and bone metabolism. In addition, gallium compounds have displayed anti-inflammatory and immunosuppressive activity in animal models of human disease while more recent studies have shown that gallium compounds may function as antimicrobial agents against certain pathogens.

Gallium has no proven benefit towards the function of the body and it’s only present due to small traces in the natural environment, in water and in residue of vegetables and fruits. Even the gallium radioactive compound, gallium (67 Ga) citrate, can be injected into the body and used for gallium scanning without harmful effects. Although, it is not harmful in small amounts, gallium compounds can actually be very dangerous. For example, acute exposure to gallium (III) chloride can cause throat irritation, difficulty in breathing, chest pain and its fumes can cause even very serious conditions such as pulmonary edema and partial paralysis,

Gallium concentration in the organs decreases in the following sequence; the spleen, liver, kidney, brain, adrenal glands, thyroid gland, pancreas, heart, lung and bone tissues. Gallium is remarkably strange, powerful and very understudied element [1].
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PHOSPHORUS
Vawa Zira Priscilla, group 5. Scientific advisor: Kalinenko Olga

Phosphorus is a chemical element with the symbol P and atomical number 15. As an element phosphorus exist in two major forms: white phosphorus and red phosphorus. It is highly reactive and never found as a free element on earth.

Our body uses phosphorus. It’s a mineral found in many foods like beer, cheese, fish, beans etc. Additives of phosphorus found in food include: dicalcium phosphate, sodium triolyphospate etc. it is also one of the common substances in our body. It plays an important role in the health of our kidneys, bones, muscles and blood vessel as well as each cell in our body. Our body absorbs less phosphorus when calcium levels are too high and vice versa. Mind you vitamin d is also needed to absorb phosphorus properly. In human body,the percentage of phosphorus found is 1.0%.

Phosphorus is a major element and performs vital functions for sustenance, growth and development of plants. It is involved in several key plant functions, including energy transfer, photosynthesis, transformation of sugars and starches, nutrient movement within the plant and transfer of genetic characteristics from one generation to the next. 

Symptoms of little phosphorus. Lack of Phosphorus is referred to as hypophosphatemia. This symptoms include joint pain, muscle pain and weakness. Others may include pin and weakness. Others may include vomiting and diarrhoea, nausea etc.

Treatment to high and low level of phosphorus in our body. We all need the right amount of phosphorus in our body to stay healthy. To get the right amount of phosphate, doctors may prescribe phosphate binders on order to lower phosphorus level.
Conclusion. Phosphorus is integral to healthy bones and a healthy bones and a healthy body. Sometimes health conditions such as kidney disease can affect the levels of phosphorus in the body.
References: www.healthline.com
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Sodium is a chemical element,  highly reactive metal, atomic number 11, and hence it has a single electron in its outer shell that it readily donates, creating a positively charged atom – a cation. It is macroelement. Sodium is the sixth most abundant element in the Earth's crust, and exists in numerous minerals such as feldspars, sodalite and rock salt (NaCl), and Sodium is the major cation of the extracellular fluid, constituting 90 to 95 per cent of all cations in the blood plasma and interstitial fluid and also haved lymph and gastric juice. Daily humans are needed 47g.

Sodium plays major role in water and salt balance, regulation of muscle nervous activity, kidney function. Na ion participates in the maintenance of (pH) in the organism. The change of Na ions causes disorder in the functions nervous, cardiovascular system, smooth and skeletal muscle; it thus determines the osmolality of the extracellular fluid. The serum sodium concentration is normally about 140 mEq/l, with hormones regulating its concentration to prevent hypernatremia (too high a concentration) and hyponatremia (too low a concentration).
By means of the sodium-potassium pump, living human cells pump three sodium ions out of the cell in exchange for two potassium ions pumped in; comparing ion concentrations across the cell membrane, inside to outside, potassium measures about 40:1, and sodium, about 1:10. In nerve cells, the electrical charge across the cell membrane enables transmission of the nerve impulse – an action potential – when the charge is dissipated; sodium plays a key role in that activity.

The most common compound of sodium is sodium chloride (common salt). It is added to food and used to de-ice roads in winter. It is also used as a feedstock for the chemical industry.

Sodium carbonate (washing soda) is also a useful sodium salt. It is used as a water softener.

Sodium bicarbonate reduces stomach acid. It is used as an antacid to treat heartburn, indigestion, and upset stomach. Sodium bicarbonate is a very quick-acting antacid. It should be used only for temporary relief. If you need to treat long-term stomach acid problems (e.g., peptic ulcer disease, GERD), talk with your doctor about other medications.

Відповідальний за випуск: ас. Каліненко О.С.
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