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BROMINE
Abdullah Abu Id, group 18. Scientific adviser: Levashova Olga 
Bromine was discovered independently by two chemists, Carl Jacob Löwig and Antoine Balard. Is a microelement, it is encountered in all organs and tissues. The most of bromine is in the kidneys, thyroid gland, hypophysis, blood and urine. The daily requirement for bromine is 0.821 g. Bromine salutary influences the nervous system because it is able to increase the inhibition of central nervous system. Small doses of bromine preparations (salts of sodium, potassium and ammonium) concentrate and enhance inhabitation in cerebral cortex and in case of increased excitability of central nervous system they recover the equilibrium between excitement and inhibition. Bromine participates is in sex hormones (testosterone) biosynthisis and regulates genital glands function. Many bromine compounds are used in case of neuro-psychic activity disorder including epilepsy, neurasthenia, hysteria, insomnia, delirium tremens. And also to cure hypertension, peptic ulcer etc . 

Advantages. Bromine dissolves in water three times better than chlorine. No dangerous gasses are required for bromine production. Bromine's activity in water is short, because it does not bind strongly. The advantage is that the residual concentration is low and no separate substances are required to remove bromine.
Disadvantages. Bromine is very reactive. To maintain an adequate disinfection, the amount of bromine that is added must be high. Bromine aggressively reacts with metals and it is a corrosive material. Security measures should be taken when bromine is transported, stored or used.

Potassium bromate as an additive to most commercial bread and baked
goods probably provides the most egregious contribution to bromide overload in Western cultures. Bromated flour is product "enriched"  with potassium bromate. Some commercial bakers claim they use bromated flour because it yields 
dependable results, and it makes more elastic dough which can stand up to 
bread hooks and other commercial baking tools.  

List of reference:

John Livingston Ludlow A Manual of Examinations. –  BiblioBazaar, 2015. – P. 832.
CALCIUM

Amoah Jonathan, group 18. Scientific advisor: Levashova Olga

Calcium is a macroelement with symbol Ca and atomic number 20. It is a group 2 alkaline earth metals. Calcium is one of the most widespread element in nature. It is present in every cell of human body. As a major material used in materialization of bone, teeth and shells, calcium is most abundant element in many animals. 

Calcium has so many uses in human organism and its environment. Calcium helps maintain strong bones and teeth. Calcium supplements are standard for preventing osteoporosis –weak and easily broken bones, and its precursor osteopenia. Calcium is used to control high levels of magnesium, phosphorus, and potassium in blood. Calcium chloride decreases vessels permeability, causes ant allergic and anti-inflammatory action. It is used in case of allergy, radiation sickness, bleeding, bones fractures, dermal diseases and poisonings with magnesium salt, oxalic acid, hydrofluoric acid, lead, mercury, and phosgene. It is administered internally to treat disorders of alimentary canal.   

Calcium has some side effects as well. Intracellular calcium overload may lead some kind of cells to oxidative stress and apoptosis and produces several diseases. Long term calcium deficiency can lead to rickets and poor blood clotting. In menopausal women, deficiency can lead to osteoporosis, a condition in which the bone deteriorates and fracture more radially. A long life deficit can affect bone and tooth formation. Over retention can cause hypercalcemia (elevated levels of calcium in the blood), impaired function and decrease absorption of other mineral, also prostate cancer. Calcium supplements may have side effects such as bloating and constipation in some people.

Calcium can be found in dairy products such as milk and cheese. Vegetables such as spinach, kelp and sea weeds are very good source of calcium. Nuts and seeds such as almonds and sesame   are also good source of calcium. Calcium can also be found in beans (especially soy beans). Foods and drinks such as orange juice, soy milk, breakfast cereals and breads are fortified with calcium and also egg shell.
MOLYBDENUM

Angeline Shanthini David, group 11. Scientific Advisor: Kalinenko Olga

Molybdenum is a microelement element of the group 6 period 5 D.I. Mendeleev periodic table. It is a chemical element with the symbol Mo and an atomic weight of 95.95. It is found widely in nature in nitrogen-fixing bacteria.

Molybdenum is classified as a metallic element and found widely in nature in nitrogen-fixing bacteria. In humans, Molybdenum is abundant in tooth enamel and may have a role in lowering the risk of tooth decay. 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. Humans need only very small amounts of molybdenum, which are easily attained through a healthy diet, so molybdenum supplements are rarely needed. 

The main known functions of molybdenum in humans are to act as a catalyst for enzymes, to help facilitate the breakdown of certain amino acids in the body and to participate in reactions connected with transfer of oxogroups. Molybdenum participates in these reactions by its ability to form stable oxocomplexes [MoO (oxalate) (H2O)2]2- or [MoO3(En)2], where En is ethylenediamine. Molybdenum does not form in biological systems steady cations in low oxidation state. In an organism it exists exclusively in a form of complexes, in which oxidation number of Mo is +5 and +6. In complexes Mo is bonded, as a rule, with oxygen atom. Molybdenum is also a member of some enzymes that catalyze oxidation-reduction reactions in vegetative and animal organisms. Xanthine dehydrogenase, xanthine oxidase, aldehyde oxidase belong to them. These enzymes catalyze reactions connected with transfer of oxygen. Xanthine oxidase catalyzes the oxidation of xanthine by oxygen into acide. In humans, Molybdenum combines with sulfite oxidase to catalyze sulfur-containing amino acids that are crucial for human health. 

The most common sources of molybdenum are legumes (beans, peas, lentils), whole grains, chokeberry, spinach, Swiss chard, nuts, beans, eggs, sunflower seeds, wheat flour, cucumber. Animal products contain very little molybdenum. To some extent it has in the liver, milk, lamb.It should be noted that the amount of molybdenum in plant foods depends primarily on the content of this element in the soil. The Recommended Dietary Allowance (RDA) of molybdenum for men and women is 45 mcg (μg – micrograms) a day. The RDA for pregnant women and breastfeeding women is 50 mcg. 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.

References 

1. Medical Chemistry by  V.A. Kalibabchuk, V.I. Halynska, V.I. Hryshchenko, S.M. Hozhdzynskyi, T.A. Ovsiannikova, V.A. Samarskyi.

2. http://www.drweil.com/vitamins-supplements-herbs/supplements-remedies/molybdenum. 
3. http://www.mineravita.com/en/molybdenum-sources.html.
YTTRIUM

     Arwa Ali Alsaedi, group 15. Scientific adviser: Kozub Svetlana 

Yttrium is a chemical element with symbol Y and atomic number 39. It is a silvery-metallic transition metal chemically similar to the lanthanides and has often been classified as a "rare earth element".89Y is the only stable isotope, and the only isotope found in the Earth's crust. Elemental yttrium was first isolated in 1828 by Friedrich Wohler.
Sources of yttrium. It occurs in nearly all rare-earth minerals. Analysis of lunar rock samples obtained during the Apollo missions showed relatively high yttrium contents .Yttrium is commercially recovered from monazite sand, which contains about 3 percent yttrium, which contains about 0.2 percent yttrium.

Uses of Yttrium. Yttrium oxide sulphide is the substance that gives the red colour in television tubes. as a catalyst on the electrodes of high performance spark plugs. Yttrium stabilized zircon is used in the exhaust system of automobiles as a solid electrolyte and oxygen sensor. in the production of a number of different types of synthetic garnets (gemstone or abrasive material). used as a replacement for diamonds in jewellery. used in the creation of camera lenses and in ceramic glazes to provide shock resistance.

Yttrium in our body. Yttrium absorption from the food supply  is interdicted by aluminium, which we fetch out of our city drinking water,such as deodorant, and out of medicine, especially coated aspirin.

The biological role.Yttrium currently has no biological role, and it can be highly toxic to humans and other animals. 

Yttrium in medicine.The  yttrium-90 is used in drugs such as Yttrium Y 90-DOTA-tyr3-octreotide for the treatment of various cancers, including lymphoma, leukaemia, liver, ovarian, colorectal, pancreatic and bone cancers. It works by adhering to monoclonal antibodies, which in turn bind to cancer cells and kill them via intense β-radiation from the yttrium-90. Needles made of yttrium-90, which can cut more precisely than scalpels, have been used to sever pain-transmitting nerves in the spinal cord, and yttrium-90 is also used to carry out radionuclide synovectomy in the treatment of inflamed joints, especially knees, in sufferers of conditions such as rheumatoid arthritis.
ARSENIC

Assem Mahmoud Eltaweil, group 18. Scientific advisor: Levashova Olga                                                                                      
Arsenic is a chemical element with symbol As and atomic number 33. Arsenic occurs in many minerals, usually in combination with sulfur and metals, but also as a pure elemental crystal. Arsenic is a metalloid.
Where did the word arsenic come from? Arsenic gets its name from a Persian word for the yellow pigment now known as orpiment. For keen lexicographers apparently the Persian word in question Zarnikh was subsequently borrowed by the Greeks for their word arsenikon which means masculine or potent.
Uses of Arsenic. As a result of its toxicity, arsenic compounds are used in wood preservation and insecticides. Gallium arsenide (GaAs) is a semiconductor used in laser diodes and LEDs.
Arsenic has a similar electronegativity and ionization energies to its lighter congener phosphorus and as such readily forms covalent molecules with most of the nonmetals. Though stable in dry air, arsenic forms a golden-bronze tarnish upon exposure to humidity which eventually becomes a black surface layer. When heated in air, arsenic oxidizes to arsenic trioxide; the fumes from this reaction have an odor resembling garlic. This odor can be detected on striking arsenide minerals such as arsenopyrite with a hammer. It burns in oxygen to form arsenic trioxide and arsenic pentoxide, which have the same structure as the more well-known phosphorus compounds, and in fluorine to give arsenic pentafluoride.
OXYGEN

Elijah Gamson, group 17. Scientific advisor: Tishakova Tetyana

Oxygen is a macroelement with symbol O and atomic number 8. Oxygen is an organogen. The total content of oxygen in the human organism is 62.43%. The body of adult men consumes 264 centimeter cube of oxygen per minute in the rest state. Oxygen plays an exceedingly important role in nature. It takes part in all types of metabolism. It participates in one of the most important vital processes which is respiration. For most of the earth’s life forms, oxygen is the single most vital element. A few minutes without oxygen can end your life. Another important process which oxygen participates in is the decomposition and decay of dead animals and plants. Plants produce oxygen when they undergo photosynthesis. All oxidation-reduction reactions proceed in the presence of oxygen. It is present in every cell of human body. The lowering of oxygen content in the organism decreases its protective ability.

Oxygen and its compounds help cure cardiovascular, infectious disease, malignant tumors, etc. Oxygen is useful in the treatment of pneumonia, emphysema, hypoxia, poisoning with carbon monoxide. It is used in case of allergy, radiation sickness, bleeding, bones fractures, dermal diseases and poisonings with magnesium salt, oxalic acid, hydrofluoric acid, lead, mercury, and phosgene. It is administered internally to treat disorders of alimentary canal.   

Oxygen at high partial pressures causes convulsions, pulmonary changes and teratogenic effects. Oxygen as ozone, peroxide or superoxide is highly toxic. On the other hand, ozone is an important component of the atmosphere and helps to shield us from harmful ultraviolent rays. Low level of oxygen (hypoxia) results in asphyxiation. Oxygen enriched air is a fire hazard because the burning rate of combustible material is increased.

Many varieties of food help increase oxygen in the organism; celery, vegetable juice, carrots garlic such as meat, fish, and many varieties of fruits such as cashew nuts, sweet apples, avocadoes, berries, pear, pineapple, pawpaw etc.
SILICON

Gbemisola Ogunsanya, Group 17. Scientific adviser: Tishakova Tetyana

Silicon is a microelement (10-3 o/o). It chiefly accumulates in liver, adrenal glands, hairs, and lens. Silicon not only causes the strengthening of connective tissues and bones, is also useful in taking care of nails, hair and skin. Silicon is a vital trace mineral required by the body for strong and flexible joints, glowing skin and stronger bones. It is basically present in the human body in the form of either a derivative of silicate or silicic acid. It is also necessary in the diet as it increases the overall benefits of vitamin D, glucosamine and calcium.

The most important sources of silicon are apples, cereals, raw cabbage, peanuts, carrots, onions, cucumber, pumpkin, fish, unrefined grains, oats, almonds and oranges. Higher quantities are found in hard water and comparatively less in soft water.

With established research, the health benefits of silicon have been clearly demonstrated. Prevents Deformities in Bones: Silicon has been found to play a vital role in assisting calcium for the growth and maintenance of joints and bones. It induces flexibility in the bones by increasing the amount of collagen, which is the protein component of bones. It also increases the rate of healing of bone dislocations and fractures. Silicon prevents Alopecia, helps the healing process of diseases like tuberculosis, restores mucosa, prevents Atherosclerosis.

Prevents Aluminum Toxicity: It has been found that higher amounts of aluminum are found in the brain lesions of patients suffering from the Alzheimer’s disease. It has been discovered that silicon, through its bonding with aluminum, prevents the absorption of the latter in the gastrointestinal tract, and can reduce the signs and symptoms of aluminum toxicity.

Reference:

1. Fundamentals of Medical Chemistry: A.O. Syrovaya, E.R. Grabovetskaya, L.G. Shapoval - 2015, -16p.

2. https://www.organicfacts.net.html. 
VANADIUM

Grace Osei, group 17. Scientific advisor: Tishakova Tetyana

Vanadium is a hard, silvery grey, ductile, malleable transition metal, and belongs to the fourth period of the periodic table.  The elemental metal is rarely found in nature.

Humans usually consume 10-60 μg of vanadium through foods daily.  The human body is estimated to contain 50-200 μg of vanadium.  In each organ, vanadium is present at very low concentrations, 0.01-1 μg, and is thought to play a role in a wide variety of physiological processes.  In tissues, approximately 90% of vanadium is bound with proteins and 10% is present in the ionic form.
Vanadium is used for treating diabetes, low blood sugar, high cholesterol, heart disease, tuberculosis, syphilis, a form of “tired blood” (anemia), and water retention (edema); for improving athletic performance in weight training; and for preventing cancer.
Athletes have long used vanadyl sulfate to increase their performance. It is believed to play a role in regulating the body's blood sugar levels, similar to insulin. Studies show that vanadyl sulfate mainly helps the muscle cells uptake glucose (instead of fat cells (adipocytes) uptaking glucose).
The negative side of vanadium. At higher doses, such as those used to treat diabetes, vanadium frequently causes unwanted side effects including abdominal discomfort, diarrhea, nausea, and gas. It can also cause a greenish tongue, loss of energy, and problems with the nervous system
The acute effects of vanadium are irritation of lungs, throat, eyes and nasal cavities.
Vanadium can have a number of effects on human health, when the uptake is too high. When vanadium uptake takes places through air it can cause bronchitis and pneumonia.
Other health effects of vanadium uptake are: Cardiac and vascular disease, inflammation of stomach and intestines, damage to the nervous system, bleeding of livers and kidneys, skin rashes, severe trembling and paralyses, nose bleeds and throat pains, weakening sickness and headaches dizziness - behavioural changes.
STRONTIUM

Jaafar Ali Alsaedi, group 15. Scientific adviser:  Kozub Svetlana

Strontium is soft silver yellow alkaline earth metal. It has the atomic number 38. It has 3 allotropic  crystalline forms and in its physical and chemical properties it is similar to calcium. Strontium  reacts with water and  quickly tarnishes in air, so it must be stored out of contact with  water and air. Due to extreme reactivity to water and air this element occurs combined with other elements and compounds.

Strontium is found in vegetable: beans, peas, potato, carrot, spinach, root vegetable. Dairy and milk products, Grains and  Seafood.

Strontium is found in the bloodstream and about 90% of strontium in the human body is concentrated in the bones.

The biological role of Sr. The action of strontium in the human body is closely related to that of calcium it actually improve the bones health and works as bone builder.                      

The uses of Sr in medicine: 

1. 89Sr is radioactive isotope of strontium it is used to treat bone cancer due to strontium's chemical  similarity and ability to replace calcium.

2. Strontium nitrate reduces the skin irritation by mixing it with glycolic.

3. Strontium  renelate  aids  bone  growth  increases   bone  density  and  reduces the hip and vertebral  fractures .

4. Strontium chloride is added to toothpastes to reduce pain in sensitive teeth.  

Reference: 

1. Medical chemistry by V.A  Halibabcbuk /page 196.

2. General Chemistry - The Essential Concepts 6th Edition.

SELENIUM

Judith Chikamnele Arisukwu, group 17. Scientific adviser: Tishakova Tetyana

In living system, selenium is found in the amino acids selenomethinine, Selenocysteine and methyl Selenocysteine. In these compounds, selenium plays a role analogous to that of sulphur. Another naturally occurring organoselenium compound is dimethyl selenide.

Biological role. Although selenium is toxic in large doses, it is an essential microelement for animals. Selenium may inhibit Hashiomoto’s disease in which the body’s own thyroid cells are attacked as alien. A reduction of 21% on TWO antibodies is reported with dietary intake of 0.2mg of selenium. The substance loosely called selenium sulfide is the active ingredient in some anti-dandruff shampoos. It kills the scalp fungus Malassezia which causes shedding of dry skin fragments. Selenium is also important in vision and there is a lot of selenium in retina (about 7ug). Selenium is very necessary in normal pregnancy and has a protective action on spermatozoids and provides their mobility. Glutathione peroxidase protects the cell membrane and prevents it from accumulation of hydrogen peroxide and organic peroxide which play a role in cancer development and selenium is part of this enzyme. Selenium together with vitamin E protects the body against the toxicity of heavy metals such as Hg and Cd . Selenium in micro doses are used to treat diseases of eyes, pancreatic gland and liver. 

Nutritional sources of selenium include nuts,cereals and mushroom. 

List of References :

1. “The discovery of the elements .V.I Tellurium and selenium “. Journal of chemistry Education. 
2. Fundamentals of medical chemistry /A.O. Syrovaya, E.R.Grabovetskaya, L.G.Shapoval -Kharkov -2015 page 19.
FERRUM
Kajal, group 11. Scientific advisor: Kalinenko Olga
Iron is an enigma – it rusts easily, yet it is the most important of all metals. 90% of all metal that is refined today is iron. Most is used to manufacture steel, used in civil engineering (reinforced concrete, girders etc) and in manufacturing.

Iron catalysts are used in the Haber process for producing ammonia, and in the Fischer–Tropsch process for converting syngas (hydrogen and carbon monoxide) into liquid fuels.

Biological role: Iron is an essential element for all forms of life and is non-toxic. The average human contains about 4 grams of iron. A lot of this is in haemoglobin, in the blood. Haemoglobin carries oxygen from our lungs to the cells, where it is needed for tissue respiration. Humans need 10–18 milligrams of iron each day. A lack of iron will cause anaemia to develop.

Foods such as liver, kidney, molasses, brewer’s yeast, cocoa and liquorice contain a lot of iron.

Dietary iron requirements. The Recommended Daily Allowance (RDA) for iron is 8 milligrams per day for men and postmenopausal women and 18 milligrams per day for premenopausal women. 
Adult males contain about 4 grams of total body iron (50 milligrams per kilogram of body weight), whereas menstruating women contain 40 milligrams per kilogram of body weight. Full-term infants are born with sufficient amount of iron.

Iron stores to meet metabolic demands for the first 4 months of life. Breast milk contains 0.2 mg iron/liter; breast-feeding infants receive about 0.27 milligrams per day.

References:

1. www.encyclopedia.com
2. www.lenntech.com
3. www.rsg.org
4. www.livescience.com
ZINC

Karan Mechta, group 11. Scientific advisor: Kalinenko Olga

Zinc is a d-block element with the atomic number 30 and molecular mass 65.4 g/mole. Because of no unpaired electron or fully filled d-block it has no magnetic moment.

Zinc homeostasis is primarily maintained via the gastrointestinal system by the process of absorption of exogenous zinc and gastrointestinal secretion and excretion of endogenous zinc. Although these processes modulate net absorption and the size of readily exchangeable zinc pools, there are limits to the effectiveness of the homeostatic mechanism of these and other systems.

Foods which are rich in zinc are: pumpkin seeds, dark chocolate, garlic, sesame seeds, watermelon seeds, wheat germ, squash seeds, chick peas, etc. Currently the “Recommended Dietary Allowance” (RDA) for zinc in US is 8 mg/day for women and 11 mg/day for men.

Zinc is actually present within all bodily tissue. Zinc benefits the body in many ways:

· It is needed for healthy cell division. 

· It helps with hormone production, growth and repairmen.

· Improves immunity and facilitates digestion 

· It has the ability to act as an anti-inflammatory, therefore zinc may have significant therapeutic benefits for several common, chronic diseases like fighting cancer or reversing heart diseases.

· It acts like anti-oxidant within the body, fighting the free radical damage and slowing the aging process.

There are many enzymes in the body which use zinc as a co-factor. Some of them are: Glutamate dehydrogenase, Alcohol dehydrogenase, Lactate dehydrogenase, Carbonic anhydrase, Alkaline phosphatase, DNA polymerase, RNA polymerase, delta- ALA dehydratase, Superoxide dismutase, Pancreatic carboxypeptidase.

Zinc deficiency results in dysfunction of both humoral and cell mediated immunity and increases the susceptibility to infection. Zinc also has a big impact on hormonal balance, so for this reason, even a small zinc deficiency can cause risk for infertility or diabetes. The common sign and symptoms are: changes in appetite, changes in taste and smell, weight gain or loss, hair loss, digestive problems, chronic fatigue, infertility, hormonal problems, low immunity, poor concentration and memory, slowed ability to heal skin, nerve dysfunction , etc.

Taking high doses of zinc for a prolonged period can interfere with the body’s absorption of other important minerals; including copper. Zinc can also cause nausea and indigestion and possibly diarrhea, abdominal cramps and vomiting  

References: 

1. Book  N.C.E.R.T Chemistry part 1

2. www.pubmed.com;

3. www.MedicalNewsToday.com; 

4. www.dr.axe.com 
OSMIUM

Mongiwethu Nomankinika Dungeni, group 15. Scientific adviser: Kozub Svetlana

Osmium is an element in Group 8 of the periodic table. It is a rare chemical element belonging to the Platinum Group Metals. This shiny metal resists corrosion and is the densest of all chemical elements. Osmium was discovered in 1804 by English chemist Smithson Tennant. 

Physical and chemical properties of Osmium. Osmium is a bluish-white, shiny metal with a melting point of about 3,000°C and a boiling point of about 5,500°C. When heated, the metal combines with oxygen to form osmium tetroxide (OsO4 ). Osmium tetroxide is very toxic and the only important commercial compound of osmium.

Role of Osmium in Medicine. Osmium is rarely talked about, yet it plays a major part in the medical field. 

· An alloy of 90% platinum and 10% osmium is used in surgical implants such as pacemakers and replacement heart valves. 
· Some alloys of osmium and platinum are also used to make specialized laboratory equipment

· Osmium is also used for the staining fatty tissue for microscopy.

Pharmaceuticals containing Osmium:

· Osmium Mettalicum 30 is a type of medicine that people with glaucoma  can take, specifically those who have rainbow colors in the right eye and also those who have high blood pressure
· Tests have shown that a new cancer drug, FY26, containing osmium is effective in the treatment of different types of cancer cells, including ovarian and colon cancers.
Other uses of Osmium: Fingerprint’s detection, Light bulb technology, Fountain pen tips, Instrument Pivots, Defense ammunition, Industrial moldings, Catalyst, Battery electrodes.

Conclusion. Osmium is a rare metal element, which is highly volatile and extremely toxic. As such, it is hardly used in its pure state, but usually alloyed with other metals. It has limited uses. In 2011, osmium (VI) and osmium (II) reportedly exhibited anticancer activity in vivo. This indicated a bright future for using osmium pounds in the treatment of cancer.

RUBIDIUM

Reshma Nadh, group 19. Scientific adviser: Lukianova Larisa

Rubidium metal is 16th most common element found in the earth crust. It is also found in minerals as well as seawater.

USES. Metals have a substantial role in every walk of human life. Many metals have been either used as a utility material or in medical treatments. Benefits of Rubidium metal are listed below. 

Rubidium's main application is in the glass manufacturing.

Rubidium can very easily get ionized and hence it is used for ion engines, but it is still less efficient than that of Cesium.

This metal is very rare and its abundance levels are very low and negligible due to which currently this metal is not used for any industrial applications

This metal has no known medical uses conclution. There is a higher  diagnostic accuracy as well as image quality in comparison to spect technology.

Used for myocardial perfusion imaging. The momentum of the use of Rubidium-82. Chloride is increasing in the medical world.

Is rubidium dangerous?Rubidium compounds are not very dangerous in the human body; however, if a person gets too much from eating, they could get sick because it acts like other alkali metal ions such as sodium ions in sodium chloride.

SULPHUR

Sumantreet Kaur, group 11. Scientific Advisor: Kalinenko Olga

Sulphur is a p-block element with atomic number 16 and its atomic mass is 32.06 g/mol. It’s electronic configuration is [Ne] 3s2 3p4 . 

Abundance of sulphur in the earth’s crust is only 0.03 – 0.1%. Combined sulphur exist primarily as sulphates such as gypsum, epsom salt, barite and sulphides such as galena, zinc blende, copper pyrites. Traces of sulphur occur as hydrogen sulphide in volcanoes. Organic materials such as eggs, proteins, garlic, onion, mustard, hair and wool contain sulphur.

The major derivative of sulphur is H2SO4, one of the most widely used industrial raw material. Sulphur is used in the vulcanisation of black rubber, as a fungiside and in black gunpowder. Sulphur is also used in batteries, detergents, manufacture of matches and fireworks. Other applications are making corrosion resistant concrete which has great strength and other products of chemicals and pharmaceuticals. 

All living things need sulphur. It is important for humans as it is a part of amino acid methionine which is an absolute dietary requirement for us. The average person takes in around 900 mg of sulphur per day mainly in the form of proteins.

Globally, sulphur substances can have the following effects on human health :

· Neurological effect and behavioural changes

· Disturbance of blood circulation

· Heart damage

· Effect on eyes

· Reproductive failure

· Stomach and gastrointestinal disorder

· Damage to immune system , liver and kidney functions

· Disturbance of hormonal metabolism

· Hearing defects and dermatological effects

· Lung embolism

Sulphur deficiency in the body may contribute to obesity, memory loss and even slow wound healing. White sulphur deficiency can cause pain and inflammation related muscle and skeletal disorders. It may lead to insulin resistance and insulin is vital for regulating sugar level in the body.

Laboratory tests have indicated that sulphur can cause serious vascular damage in veins of brain, heart and the kidneys. These tests have also indicated that certain forms of sulphur can cause foetal damage and congenital effects. Mothers can even carry sulphur poisoning over to their children through their milk.

Finally, Sulphur can damage the internal enzyme systems of animals.

References : 
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FLUORINE

Vikramdeep Kaur, group 11. Scientific Advisor: Kalinenko Olga

Fluorine (F) is the ninth element of the periodic table and was first isolated and identified in 1886 by a scientist named Moisson. Scientists knew about fluorine for hundreds of years, but it wasn't isolated until the late 1800s. Now we use fluorine in refrigerators, toothpaste, and rocket fuels. 

Located in the second period of the table (row 2), fluorine is the first element in the family of halogen gases. Fluorine is a yellowish gas at room temperature and is very dangerous. Be careful if you are working in a chemistry lab with fluorine gas. Even though the names rhyme, don't get fluorine mixed up with chlorine (Cl) in your homework. They are very different elements, and fluorine is both poisonous and very reactive with other elements. It can combine with nearly any element on Earth. 

The organic form of fluorine is closely involved with calcium and molybdenum in the formation of calcium fluorapatite, which contributes to healthy teeth and bones. this form of fluorine is present in tiny amounts in most foods, but is particularly abundant in seafoods, kelp and tea.

Unfortunately, this use of organic fluorine has led the the acceptance of the use of fluoride in water and toothpastes. Fluoride is a poison that does not contribute to bone and tooth health and causes flurosis (fluoride poisoning) in even very small doses (much smaller than is present in many waters and toothpastes). 

Functions of fluorine in the body:
· Part of calcium fluorapatite (teeth and bones)

· May help prevent heart disease

· May help prevent / treat osteoporosis (but NOT as fluoride)

Fluorine deficiency. Fluorine deficiency is highly unlikely and it is much more likely that flurosis (fluoride poisoning) is a major problem. Organic fluorine is normally bound to proteins and is poorly absorbed by the body.

Fluoride, on the other hand, is completely and rapidly absorbed through the stomach, quickly reaching toxic levels.

There is no safe daily dose of fluoride. Organic fluorine, due to its presence in soil, water, plants and animals is required as a trace element, but supplementation is not necessary.
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CADMIUM

Abinash Dash, group 33. Scientific adviser: Kozub Svetlana

A biogenic substance is a substance produced by life processes and living organism. It may be either constituent, or secretions of plants or animals. These are chemical elements constantly present in organisms and having definite biological significance.

Cadmium is a member along with zinc and mercury of group 12. It is generally characterized as a soft, ductile, silver-white or bluish-white metal and listed as 64th in relative abundance amongst the naturally occurring elements.

The principal factor determining how much cadmium is absorbed is the route of exposure. How much cadmium is absorbed depends upon on many factors like age, gender, smoking, and nutritional status. once in lungs, from 10% to 50% of an inhaled does is absorbed, depending on particle size, solubility of the specific cadmium compound inhaled and duration of exposure. Most of the ingested cadmium passes through the gastrointestinal tract unchanged as normal individuals absorb only about 6% of ingested cadmium, but about up to 9% may be absorbed in those with iron deficiency. Cadmium in water is more easily absorbed than cadmium in food (5% in water versus 2.5% in food). The presence of elevated zinc or chromium in the diet decreases cadmium uptake. Only about 0.5%   of cadmium is absorbed by the skin.

Absorbed cadmium is eliminated from the body primarily by urine. The rate of excretion is low because cadmium is tightly bound to metallothionine (MTN) which is almost completely reabsorbed in the renal tubules. The kidney and liver together contain 50% of the body’s accumulation of cadmium.

Cadmium and solution of its compound are toxic, particularly in soluble and respirable forms, being more easily absorbed through inhaled dusts and fumes. Chronic dust or fume exposure can irreversibly damage the lungs, producing shortness of birth and emphysema. The International Agency for Research on Cancer lists cadmium metal and several of its compounds as carcinogen. Because of its toxicity, the use of cadmium is regulated by the U.S. Environmental Protection Agency (EPA) and other regulatory control agencies. Cadmium mainly accumulated in the kidneys and liver and can lead to serious kidney failure, Nephrotoxicity, renal stone formation, bone disease and persistent Proteinuria at high exposures. Other effects from acute cadmium exposures include: Muscle cramps, Salivation, Sensory disturbances, Liver injury, Convulsions, Shock, Renal failure. Other potential effects of long term cadmium exposure include: High blood pressure, Iron-poor blood, Nerve or brain damage, Lung damage, Fragile bones, Intestinal damage.

Animal studies suggest that more cadmium is absorbed into the body if the diet is low in calcium, protein, or iron, or is high in fat. Animals exposed in-utero to high cadmium levels suffered behaviour abnormalities, learning deficit, low birth weight, and skeletal abnormalities. Small portion of cadmium can cross the placenta, and cadmium can be present in breast milk if the mother carries elevated levels.

It is unlikely that the general population would be exposed to a level of cadmium high enough to cause adverse health effects. The health effects associated with cadmium exposure depend on the way people are exposed to cadmium, how much has entered the person’s body, how long the person has been exposed for and how the person’s body responds to the exposure. Children exposed to cadmium should have the same symptoms as adults. 

GOLD

Akhil Sreedharan Sunithakumari, group 41. Scientific advisor: Tishakova Tetyana

Gold is a chemical element with symbol Au and atomic number 79. Gold is a macro element. It is a transition element.Very minute particle of gold is seen in our body.

Uses of gold:

· Gold is mainly used as ornaments.

· Gold is used as a drug to treat a small number of medical conditions.

· Injections of weak solutions of sodium aurothiomalate or aurothioglucose are sometimes used to treat rheumatoid arthritis.

· In certain deceaces like cancer,particles of radio active gold isotops are implanted in tissue to serve as a radiation source in the treatment.

· For a condion called lagophthalmos,small amounts of gold small amounts of gold are used as a remedy(lagophthalmos is a condition that a person could not close their eye lids completely.)

· Radioactive gold is used for diagnosing cancer treatment.It is injected in a colloidal solutionthat can be tracked as a beta emitter as it passes through the body.

· Gold alloys are used for fillings,crowns,bridges and orthondic appliences.mainly

· Gold is chemically inert,non-allergic and easy for the dentist to work.

ALUMINUM

Ali Dhainy, group 31. Scientific advisor: Kalinenko Olga

Origin of the name: from the Latin alumen, "alum", because it was discovered in the alum, and iumsuffixe designating a metal, (like sodium, potassium). First named alumium by its discoverer the English Sir Humphry Davy, it then took the name of aluminum on the model of the English word alumina, "land of alum", then, aluminum as metal. 

It is a malleable metal, ductile and easily machined and molded. It has excellent corrosion resistance and long service life. It is also non-magnetic and does not cause sparks. It is the second most malleable metal and the sixth the most ductile. It is also remarkable for its resistance to oxidation and its low density.

Aluminum is the third element of the earth's crust and the most abundant metal in the latter. Aluminum is found in combination with many silicates. Its main ore is bauxite. It can also be extracted from nepheline, leucite, sillimanite, andalusite, muscovite .

Function of aluminium in body human:

Aluminum has only recently been considered a problem mineral. Though it is not very toxic in normal levels, neither has it been found to be essential. Aluminum is very abundant in the earth and in the sea. It is present in only small amounts in animal and plant tissues. However, it is commonly ingested in foods and in medicines, such as antacids, and is used in cosmetics. Many scientists feel that, because of its prevalence in the earth and its common uses, it is not actually very toxic.

Aluminum is not really a heavy metal-that is, it is low (number 13 on the "periodic" table of elements) in molecular weight-so it does behave differently from metals such as lead or mercury. Recent investigations, however, implicate aluminum toxicity in Alzheimer's disease and other brain and senility syndromes. The evidence of aluminum's toxicity or essentiality is not conclusive as yet.

The amount of aluminum in the human body ranges between 50 and 150 mg, with an average of about 65 mg. Most of this mineral is found in the lungs, brain, kidneys, liver, and thyroid. Our daily intake of aluminum may range from 10-110 mg., but the body will eliminate most of this in the feces and urine and some in the sweat. With decreased kidney function, more aluminum will be stored, particularly in the bones.

PLATINUM
Brar Shavinder Singh, group 31. Scientific Advisor: Kalinenko Olga

Platinum is a chemical element with symbol Pt and atomic number 78. It is dense, malleable, ductile, highly unreactive, precious, grey-white transition metal.

Occurrence. Platinum mainly occurs in Canada, in South Africa and in some countries of the former-USSR. From the Canadian deposits a mixture of ores is extracted that contain copper-nickel sulphides associated to volcanic rocks. Here the platinum occurs in the order of 4 to 10 ppm, in rocks as pyroxene, but always associated to iron, copper or nickel chromite and sulphides. In Russia there are wide deposits of this metal in minerals like peridotite, in the area of Norilsk, Siberia.

Uses. Platinum is used extensively for jewellery. Its main use, however, is in catalytic converters for cars, trucks and buses. This accounts for about 50% of demand each year. Platinum is very effective at converting emissions from the vehicle’s engine into less harmful waste products. Platinum is used in the chemicals industry as a catalyst for the production of nitric acid, silicone and benzene. It is also used as a catalyst to improve the efficiency of fuel cells. The electronics industry uses platinum for computer hard disks and thermocouples. Platinum is also used to make optical fibres and LCDs, turbine blades, spark plugs, pacemakers and dental fillings. Platinum compounds are important chemotherapy drugs used to treat cancers.
Biological Role. Platinum has no known biological role. It is non-toxic.
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CALCIUM

Essien Angela Peter, group 31. Scientific adviser: Kalinenko Olga
Calcium is a chemical element of group 2 of the D.I. Mendeleev periodic table and a divalent electron since the outer shell of its atom has two valence electrons. It is an electron donor, forms an electrovalent compound and is reducing in nature. Its too reactive to occur as a free metal in nature, instead it occurs abundantly in combined state as calcium trioxocarbonate, CaCO3, limestone, marble, chalk, aragonite, calcite and coral. 

Biogenic role of calcium. Calcium is a mineral that is essential in part of bones and teeth. The heart, nerves, and blood-clotting systems also need calcium to work. Calcium chloride decreases vessels permeability, cause anti allergic and anti inflammatory action, bleeding, bone fractures, dermal diseases. Calcium carbonate has antacid and absorptive properties. It is used internally to treat diseases of the alimentary canal. Calcium sulfate-dried gypsum is used to make bandages. 

Food based on the element. The food based on this element include cereal, yogurt, milk, cheese, soy milk, tofu, sardines, salmon, egg yolks, beans, green vegetables (such as collards, spinach, mustard greens, Swiss chard, watercress, turnip greens, cabbage, and kale).
Drugs based on element. Calcium gluconate, calcium carbonate and other calcium supplements (Ascocid, Cal C-Caps, Cal-G, Cal-Lac, Citracal, PhosLo, Posture, Prelief, Rolaids). 

Functions of element:

1. It is the main component of bones and teeth.

2. Affects bone mineralization.

3. Neuromuscular excitation, muscular contraction, permeability of membranes, blood clotting.

4. Production of acetylcholine and composition of some enzymes.

5. Its ions influence acid-base equilibrium

Deficiency of the element. Lack of calcium in the blood could lead to any of these;  (calcium deficiency), hypercalcemia (excess calcium)Fainting, heart failure, chest pains, numbness and tingling sensations around the  mouth or in the fingers and toes, muscle cramps (particularly in the back and legs) may progress to muscle spasm (tetany), wheezing, difficulty in swallowing, voice changes due to spasm of the larynx, irritability, impaired intellectual capacity, depression, and personality changes, fatigue, seizures, coarse hair, brittle nails, psoriasis, dry skin, chronic itching, tooth decay, numbness or tingling in the extremities, muscle weakness, cataracts, osteoporosis symptoms (backache; a gradual loss of height and an accompanying stooped posture; fractures of the spine, wrist, or hip).

CHLORINE
Chidube Emeka Joseph, group 31. Scientific advisor: Kalinenko Olga

Chlorine is a naturally occurring element and, as part of the literal salt of the earth, very abundant. Humans have harnessed chlorine and most commonly use it for disinfecting purposes.

Chlorine exists in the form of a salt (chloride) in the human body. It is present mostly in the extra cellular fluid. Combining with sodium, it forms the most important electrolyte in the body.

It is needed to perform various cellular activities in the body. It carries electric charges from one cell to another. Electrolytes are needed for conduction of nerve impulses and muscle function. Most of the unutilized chloride is excreted in urine and smaller amount is passed through sweat and feces.

Major Functions Of Chlorine In Our Body:

· The osmotic pressure in the cells and tissues is well maintained when there is optimal chloride level in the blood.

With its presence, carbon dioxide is properly channeled from the tissues.
· Chloride is a catalyst in manufacturing of hormones from different glands.

· It also prevents build up excessive fat in tissues.

· Chloride being an electrolyte helps and maintains proper functioning of muscles. With loss of electrolytes the muscles become tensed and contracted. They lose their efficiency in performing their function. As chlorides are lost in sweat, people doing heavy exercise tend to lose it and thus manifest problems related to chloride and other electrolyte deficiencies.

· The acid and base balance in blood is regulated with chloride.

· It combines with potassium to form potassium chloride. This component is required for production of hydrochloric acid in stomach. The acid is used for breaking down food in stomach into various nutrients that are ultimately absorbed further down in the small intestine. Especially for digestion of protein.

· Adequate chloride in body helps to maintain proper fluid and electrolyte balance in the body.

Chloride is found in barley, wheat, and other grains and pulses, green leafy vegetables, and fruits like melon, and pineapple. The chloride that we take is mostly in the combined form of sodium chloride. Hence the foods that contain large quantities of sodium also contain chloride in the same proportion and vice versa.
MAGNESIUM
Farida A. Hussaini, group 32. Scientific adviser:  Lukianova Larisa
Magnesium is very chemically active, it takes the place of hydrogen in boiling water and a great number of metals can be produced by thermic reduction of its salts and oxidized forms with magnesium.
Joseph Black recognized magnesium as an element in 1755. It was isolated by Sir Humphry Davy (1778-1829) in 1808 almost 200 years after its discovery. He electrolysised mixture of magnesia (magnesium oxide, MgO) and mercuric oxide (HgO). Davy's first suggestion for a name was magnium but the name magnesium is now used.
Biological role. Magnesium is a cofactor in more than 300 enzyme systems that regulate diverse biochemical reactions in the body, including protein synthesis, muscle and nerve function, blood glucose control, and blood pressure regulation [1-3]. Magnesium is required for energy production, oxidative phosphorylation, and glycolysis.

General uses of Magnesium. Magnesium hydroxide (milk of magnesia), sulfate (Epsom salts), chloride and citrate are all used in medicine. Grignard reagents are organic magnesium compounds that are important for the chemical industry.

Medical uses of Magnesium.  This medication is a mineral supplement used to prevent and treat low amounts of magnesium in the blood. Magnesium is very important for the normal functioning of cells, nerves, muscles, bones, and the heart. Usually, a well-balanced diet provides normal blood levels of magnesium.

Harmful effects of Magnesium. Doses less than 350 mg daily are safe for most adults. When taken in very large amounts, magnesium is POSSIBLY UNSAFE. Large doses might cause too much magnesium to build up in the body, causing serious side effects including an irregular heartbeat, low blood pressure, confusion, slowed breathing, coma, and death.
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MOLYBDENUM
Kaniz Sajeda Rizwi, group 34. Scientific advisor: Tishakova Tetyana
Molybdenum was first discovered by carl wilhelm scheele in 1778 and was isolated for the first time by peter jacob hjelm in 1781.
Food sources of molybdenum are unfiltered water, various food items like cheese, peas, beans, green leafy vegetables, grains, nuts and organ meats such as liver.
Role of molybdenum in human body:
molybdenum helps our body to maintain a healthy state by breaking down substances in the body, including proteins;
our body can store molybdenum for a limited time  for future use, but most of the molybdenum we eat is eliminated through our urine. 
one area that appears especially promising is the use of molybdenum in the treatment of wilson's disease, which is a genetic disease that causes copper to build up in the body, eventually causing damage to the liver and brain. Reduced levels of molybdenum in the diet of some populations have been linked to increased rates of cancer of the esophagus and stomach.
Recommended dosage for molybdenum in adult male and female is 2mg.
Precautions. Molybdenum dust and fumes which can be generated by mining or metal working can be toxic especially when ingested.
Low levels of prolonged exposure can cause irritation to eyes and skin. Direct inhalation of molybdenum and its oxides should be avoided.
Chronic exposure can lead to symptoms such as fatigue, headache and joint pains.
NITROGEN
Kauthar. A. Hussaini, group 35. Scientific adviser: Levashova Olga

Nitrogen is a non-metallic element found in group 15 on the periodic table. It has an atomic number of 7, meaning it has 7 protons, and it has an atomic mass of 14.007 amu (atomic mass units).

The element nitrogen was discovered as a separable component of air by Scottish physician Daniel Rutherford in 1772. 

Animals and plants both need nitrogen to make proteins. Proteins make up everything we need to live. 
Therefore, in a very direct and indirect way, all living things need nitrogen.

Nitrogen in living systems. Nitrogen occurs in all living organisms, primarily in amino acids which make up proteins, and nucleic acids (DNA and RNA). 
The human body is about three percent nitrogen by weight, the fourth-most abundant element after oxygen, carbon, and hydrogen. 

Medical uses of Nitrogen. Cryopreservation, Cryosurgery, Pharmaceutical vials, Source of pneumatic pressure to power gas-operated medical devices, Coolant for carbon dioxide surgical lasers

Harmful effects of Nitrogen 

- Reactions with haemoglobin in blood, causing the oxygen carrying capacity of the blood to decrease (nitrite)
- Decreased functioning of the thyroid gland (nitrate)
- Vitamin A shortages (nitrate)
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MANGANESE

Khushboo kalani, group 34. Scientific adviser: Tishakova Tetyana
Manganese is a chemical element with symbol Mn and atomic number 25. Manganese is a pinkinsh-gray, chemically active element. It is a hard metal and is very brittle. It is hard to melt, but easily oxidized. Manganese is reactive when pure, and as a powder it will burn in oxygen, it reacts with water (it rusts like iron) and dissolves in dilute acids. 
Several chemists in the 1700s tried unsuccessfully to isolate the metal component in pyrolusite. The first person to do this was the Swedish chemist and mineralogist Johan Gottlieb Gahn in 1774.

 It is found mostly in bones, the liver, kidneys, and pancreas. Manganese helps the body form connective tissue, bones, blood clotting factors, and sex hormones. It also plays a role in fat and carbohydrate metabolism, calcium absorption, and blood sugar regulation. Manganese is also necessary for normal brain and nerve function. Manganese is an essential element in all known living organisms.

Manganese effects occur mainly in the respiratory tract and in the brains. Symptoms of manganese poisoning are hallucinations, forgetfulness and nerve damage. Manganese can also cause Parkinson, lung embolism and bronchitis. When men are exposed to manganese for a longer period of time they may become impotent.

A syndrome that is caused by manganese has symptoms such as schizophrenia, dullness, weak muscles, headaches and insomnia. Shortage of manganese can cause – Fatness, Glucose intolerance, Blood clotting, Skin problems, Lowered cholesterol levels, Skeleton disorders, Birth defects, Changes of hair colour.

Because of the potential for side effects and interactions with medications, you should take dietary supplements only under the supervision of a knowledgeable health care provider. The amount of manganese ingested in 1 day (from foods or supplements) should not exceed 10 milligrams due to the potential for nervous system damage.
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SODIUM

Manpreet Kaur, group 31. Scientific adviser:  Kalinenko Olga

Sodium is a chemical element with symbol Na and atomic number 11. It is a soft, silvery-white, highly reactive metal. Sodium is an alkali metal, being in group 1 of the periodic table, because it has a single electron in its outer shell that it readily donates, creating a positively charged atom – the Na+ cation. 

Although the system for maintaining optimal salt and water balance in the body is a complex one, one of the primary ways in which the human body keeps track of loss of body water is that osmoreceptors  in the hypothalamus sense a balance of sodium and water concentration in extracellular fluids. Relative loss of body water will cause sodium concentration to rise higher than normal, a condition known as hypernatremia. This ordinarily results in thirst. Conversely, an excess of body water caused by drinking will result in too little sodium in the blood, a condition which is again sensed by the hypothalamus, causing a decrease in vasopressin hormone secretion from the anterior pituitary, and a consequent loss of water in the urine, which acts to restore blood sodium concentrations to normal.
Condition in which sodium is insuffcient or is not utilize properly. Sodium is element that function with chlorine and bicarbonate to maintain a balance of +ve and -ve ions in body fluid and tissues. Little sodium in diet disturbs the tissue water and acid base balance that is importance to good nutritional status. The most frequently absorbed sodium deficiency occurs when excessive heat causes heavy perspiration, thus reducing body water and sodium to extent that gross dehydration effects normal activity .symptoms including feeling of weakness, nausea.

Sodium occurs naturally in many foods and is also added in the form of salt or other sodium-containing substances. Common salt or table salt is a chemical compound of sodium and chlorine and is called sodium chloride. The sodium content of food has important implications for health. Salt contains about 40 per cent sodium, and a teaspoon of salt, which weighs about 5 grams, contains about 2 grams of sodium.

Rock salt and sea salt are almost entirely sodium chloride, with only traces of other elements (minerals). In contrast to pepper, which loses flavour once ground, there is no advantage in freshly grinding salt prior to its use. Iodized salt contains about 0.03 milligram of iodine per gram of salt. It is intended as a supplement for people whose diet is deficient in iodine. Recent findings in the U.S.A. indicate that the level of iodine in the diet has increased and that the widespread use of this salt is unnecessary.

Varying amounts of sodium are added to food, but not always in the form of salt. Common food additives, such as baking soda, some preservatives, and monosodium glutamate (MSG), also contribute to the total amount of sodium we consume.

Sodium-containing medication included acetaminophen(paracetemol,tylenol), effervescent aspirin and soluble ibuprofen for pain , calcium carbonate (alka-seltzers) for acid in digestion and metoclopramide plus aspirin for migraine.Vitamin and mineral supplement included ascorbic acid and zinc sulphate.
POTASSIUM

Mosanna Ashraf, group 35. Scientific adviser: Levashova Olga
A biogenic substance is a substance produced by life processes and living organism. It may be either constituent, or secretions of plants or animals. These are chemical elements constantly present in organisms and having definite biological significance.
Potassium is a member with sodium and lithium in group 1 and period 4. It is a soft silver metal that tarnishes in air within minutes. Like the other alkali metals, potassium is very active and reacts with water violently and gives of hydrogen gas. It is about the eight most abundant- element in the human body by weight. Potassium was first isolated by English chemist Sir Humphry Davy in 1807.
Potassium is one of the seven essential macro-minerals, along with Calcium, Magnesium, Phosphorous, Sodium, Chloride and Sulphur. We require at least 100 milligrams of potassium daily to support key bodily processes. It is used in muscle contraction, fluid and pH balance, bone health and helps to prevent kidney stones. It is important for normal digestive and muscular function. It works alongside sodium to maintain a normal blood pressure. Potassium is known as an electrolyte, and this helps to maintain a healthy balance of fluids in the body. It also helps to transmit electrical pulses to allow for proper nerve function.

Too much of potassium is unsafe and cause feeling of burning or tingling, generalized weakness, paralysis, listlessness, dizziness, mental confusion, irregular heart rhythm and death. Low level of potassium in blood causes hypocalemia. Taking potassium intravenously used to treat high calcium in the urine (hypercalciuria). Some research suggests that using a tooth paste containing potassium nitrate reduces tooth sensitivity.

Sources of Potassium are Avocado, Sweet potato, Acorn squash, spinach, Dried apricots, Coconut water, Yogurt, White beans, Mushrooms, Banana, Baked potatoes, Salmon fish etc.

Potassium is one of the macro-minerals, occurring in great quantity both in our body and in a wide variety of foods. However, up to 77% of the potassium in food of us. On the flip side, people with kidney disorders may experience potassium levels that are too high. Achieving a balance of potassium requires careful attention to food sources of this mineral. The Institute of Medicine has set an Adequate Intake for potassium for healthy adults at 4,700 milli-gram daily. Thus, for a healthy living one should follow proper intake of potassium diet in every-day life.
BARIUM
Ranjeeta Pradhan, group 34. Scientific adviser: Tishakova Tetyana

Barium is a chemical element with symbol Ba and atomic number 56. It is the fifth element in Group 2, a soft silvery metallicalkaline earth metal.

All of the soluble compounds of barium are poisonous when taken by mouth. Although insoluble, barium carbonate is extremely toxic, so as the chloride. 
The barium ion is a muscle stimulant being very toxic to the heart and may cause ventricular fibrillation. Symptoms of barium poisoning are excessive salivation, convulsive tremors, rapid pulse, high blood pressure, paralysis of the arm and leg, hemorrhage and eventually cyanosis and death. 
The antidote for ingested poisonous barium compounds is to drink a solution of sodium sulfate which converts the barium to the insoluble harmless barium sulfate.
Barium compounds are encountered rarely by most people. All barium compounds should be regarded as highly toxic although initial evidence would appear to suggest the danger is limited. Barium salts may damage the liver. The metal dust presents a fire and explosion hazard.
Solubility:   The toxicity of barium salts is related largely to their solubility, which conditions their digestive absorption and bioavailability. Water and acid soluble salts are very toxic when ingested.   
Metabolism:   The biological half-life of barium varies between 2 and 20 hours. Absorbed barium is mainly deposited in bones, which accounts for 93% of the body burden in man.   
Exprimental toxicity :   In the case of barium carbonate, the Lethal Dose Fifty (LD50) is : - mouse (ingestion): 200 mg/kg, - rat (ingestion): 418 mg/kg, which makes it a very toxic chemical by ingestion.   Barium stimulates the striated and cardiac muscles. 
Acute intoxication by ingestion:   The lethal dose in man varies, according to barium compounds involved, between 1 and 15 g. by ingestion. Acute intoxications are rare and generally due to suicidal attempts with the chloride or the carbonate.   Some cases of collective food intoxications were reported, related to food contamination, and to confusion between carbonate and barium sulphate at the time of radiological examinations. 
GERMANIUM
Pragyan Paramita Sahu, group 34. Scientific adviser: Tishakova Tetyana

Germanium is a chemical element with symbol Ge and atomic number 32. It is a lustrous, hard, grayish-white metalloid in the carbon group, chemically similar to its group neighbors  tin and silicon. Pure germanium is a semiconductor with an appearance similar to elemental silicon.

The estimated daily intake is around 1 mg, and there have been claims that germanium could be beneficial to health, athough this has never been proved scientifically. A high intake of germanium was supposed to improve the immune system, bost the body's oxygen supply, make a person feel more alive and destroy damaging free radicals. In addition was said to protect the user against radiation. In 1989 in the UK the Governement's Department of Health warned against germanium supplements, noting that they had no nutritional or medical value and that taking them consituted a risk to health, rather than a benefit.Germanium hydride and germanium tetrahydride are extremely flammable and even explosive when mixed with air. 
Inhalation: Abdominal cramps. Burning sensation. Cough. 
Skin: Redness. Pain. Eyes: Redness. Pain. 
Routes of exposure: The substance can be absorbed into the body by inhalation.

Inhalation risk: A harmful concentration of this gas in the air will be reached very quickly on loss of containment.

Effects of short-term exposure: The substance irritates the eyes, the skin and the respiratory tract. The substance may cause effects on the blood, resulting in lesions of blood cells. Exposure may result in death. 
Precautions against Ge: 
· Caution should be used when taking supplemental forms of germanium. Consult with your nutritionist, naturopath, or other health practitioner.
· If you are pregnant, seek consultation regarding supplementation.
· Children should only supplement under the supervision of the above mentioned specialists. 
PHOSPHORUS

Prasad Prakash Bangarshetti, group 31. Scientific adviser: Kalinenko Olga

Phosphorus is a chemical element of 15 group of D.I. Mendelev periodic table. There are 4 types of phosphorus: Red phosphorus, white phosphorus, violet and black phosphorus.

Phosphorus is an essential nutrient for animals and plants, it plays a critical role in cell development and is a key component of molecules that store energy, such as ATP, DNA, and lipids. Insufficient phosphorus in a field can result in decreased crop yield.

Phosphorus cycle

Phosphorus moves in a cycle through rocks, water, soil and sediments and organisms.

Phosphorus in body

Next to calcium, phosphorus is the most abundant mineral in the body. These 2 important nutrients work closely together to build strong bones and teeth. About 85% of the body's phosphorus is in bones and teeth. Phosphorous is also present in smaller amounts in cells and tissues throughout the body. Phosphorus helps filter out waste in the kidneys and plays an essential role in how the body stores and uses energy. It also helps reduce muscle pain after a workout. Phosphorus is needed for the growth, maintenance, and repair of all tissues and cells, and to produce the genetic building blocks, DNA and RNA. Phosphorus is also needed to help balance and use other vitamins and minerals, including vitamin D, iodine, magnesium, and zinc.

Effects of Change In Phosphorus Content In Body

Most people get plenty of phosphorus in their diets. The mineral is found in milk, grains, and protein-rich foods. Some health conditions, such as diabetes, starvation, and alcoholism can cause levels of phosphorus in the body to fall. The same is true of conditions that make it hard for people to absorb nutrients, such as Crohn disease and celiac disease. Some medications can cause phosphorus levels to drop, including some antacids and diuretics (water pills). Symptoms of phosphorus deficiency include loss of appetite, anxiety, bone pain, fragile bones, stiff joints, fatigue, irregular breathing, irritability, numbness, weakness, and weight change. In children, decreased growth and poor bone and tooth development may occur.

Having too much phosphorus in the body is actually more common and more worrisome than having too little. Too much phosphorus is generally caused by kidney disease or by consuming too much dietary phosphorus and not enough dietary calcium. Several studies suggest that higher intakes of phosphorus are associated with an increased risk of cardiovascular disease. As the amount of phosphorus you eat rises, so does the need for calcium. The delicate balance between calcium and phosphorus is necessary for proper bone density and prevention of osteoporosis.

Dietary Sources

Protein-rich foods are good sources of phosphorus, such as meat, poultry, fish, eggs, dairy products, nuts, and legumes. Other good sources include whole grains, hard potatoes, dried fruit, garlic cloves, and carbonated beverages.

Available Forms of Phosphorus In Body

Elemental phosphorus is a white or yellow, waxy substance that burns on contact with air. It is highly toxic and is only used in medicine as a homeopathic treatment. You should only take elemental phosphorus under the guidance of a qualified professional. Instead, health care providers may use one or more of the following inorganic phosphates, which are not toxic at typical doses:

· Dibasic potassium phosphate

· Monobasic potassium phosphate

· Dibasic sodium phosphate

· Monobasic sodium phosphate

· Tribasic sodium phosphate

· Phosphatidic choline

· Phosphatidic serine 

References

1. www.sciencelearn.org.nz
2. www.umm.edu
CARBON

Raghda Ibrahim, group 31. Scientific adviser: Kalinenko Olga
Carbon is a chemical element with symbol C and atomic number 6. On the periodic table, it is the first (row 2) of six elements in column (group 14), which have in common the composition of their outer electron shell. The best known are graphite, diamond, and amorphous carbon. Diamond is a colourless, transparent, crystalline solid and the hardest known material. Graphite is black and shiny but soft. The nano-forms, fullerenes and graphene, appear as black or dark brown, soot-like powders. Came from the Latin word: carbo, which means “coal”.
Carbon element is the main feature of all organic compounds. It has the ability to form covalent bonds. All chemical bonds formed by a carbon are both strong and weak at the same time that means that it can be broken easily through chemical reactions.

Carbon is unique among the elements in its ability to form strongly bonded chains, sealed off by hydrogen atoms. These hydrocarbons, extracted naturally as fossil fuels (coal, oil and natural gas), are mostly used as fuels. A small but important fraction is used as a feedstock for the petrochemical industries producing polymers, fibers, paints, solvents and plastics etc. Impure carbon in the form of charcoal (from wood) and coke (from coal) is used in metal smelting. It is particularly important in the iron and steel industries. Graphite is used in pencils, to make brushes in electric motors and in furnace linings. Activated charcoal is used for purification and filtration. It is found in respirators and kitchen extractor hoods.

Living things get almost all their carbon from carbon dioxide, either from the atmosphere or dissolved in water. Photosynthesis by green plants and photosynthetic plankton uses energy from the sun to split water into oxygen and hydrogen. The oxygen is released to the atmosphere, fresh water and seas, and the hydrogen joins with carbon dioxide to produce carbohydrates. Some of the carbohydrates are used, along with nitrogen, phosphorus and other elements, to form the other monomer molecules of life. These include bases and sugars for RNA and DNA, and amino acids for proteins.

FERRUM 

Shubham Malhotra, group 31. Scientific advisor: Kalinenko Olga

The chemical element Ferrum, which is commonly known as iron, belongs to D-block of the D.I.Mendeleev periodic table. It is a transition element of molecular mass 56 g/mol [1].

 Ferrum is basic microelement of vegetative and animal organism. Iron is an important component of haemoglobin. Haemoglobin represents about two-thirds of the body’s iron. Iron is necessary to maintain healthy cells, skin, hair, and nail. Iron helps to transport oxygen throughout the body. Higher doses than recommended are toxic. It helps metabolize proteins. Extra iron is stored in liver, bone marrow, spleen, and muscles. Iron deficiencies can cause Anaemia, Fatigue. Some people who have iron-deficiency anaemia develop restless leg syndrome (RLS). Heavy menstrual bleeding, long periods, vaginal bleeding may suggest that woman is at high risk of iron-deficiency anaemia [2].

 Iron is better absorbed from heme (meat) sources, non-heme (plant) iron is better regulated causing less damage to the body. High iron foods include clams, liver, sunflower seeds, nuts, beef, lamb, beans, whole grains, dark leafy greens(spinach), dark chocolate, and tofu [4]. There are several drugs which contain iron ferrous sulphate oral, ferrous fumarate-folic acid oral, iron polysacch complex-B12-FA oral [3].

 Iron can be used as supplements to treat iron deficiency. Some studies have found that taking these supplements improved sports performance in those who had slightly low levels of iron. Taking iron with ACE inhibitors can reduce dry cough. Some supplements named as following: Auryxia, Beeflron wine, Bifera, Elite iron [4].

 However, it can cause side effects including stomach upset and pain, constipation or diarrhoea, nausea, and vomiting. Taking iron supplements with food seems to reduce some of these side effects. However, food can also reduce how well the body absorbed iron. Iron should be taken on an empty stomach if possible.
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MAGNESIUM
 Shubham Sharma, group 31. Scientific adviser: Kalinenko Olga

Magnesium, an abundant mineral in the body, is naturally present in many foods, added to other food products, available as a dietary supplement, and present in some medicines (such as antacids and laxatives). Magnesium is a cofactor in more than 300 enzyme systems that regulate diverse biochemical reactions in the body, including protein synthesis, muscle and nerve function, blood glucose control, and blood pressure regulation. 

Magnesium has been linked to reduced incidence of common conditions such as high blood pressure, diabetes, and metabolic syndrome in large peer-reviewed, long-term studies. Studies today focus on whether active magnesium supplementation may be one of the missing links to preventing these diseases, as well as several disorders affecting the brain, muscles and skin.

Magnesium’s benefits can include reduced symptoms from conditions such as chronic pain, fatigue and insomnia. Magnesium may also provide protection from a number of chronic diseases, especially those associated with aging and stress.

High magnesium levels may be caused by:

· Dehydration.

· Diseases of the adrenal glands, such as Addison's disease.

· An overactive parathyroid gland (hyperparathyroidism).

· An underactive thyroid gland (hypothyroidism).

· Kidney failure.

· The use of medicine that contains magnesium, such as antacids and laxatives.
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NITROGEN
Sukhmanjit Kaur, group 31. Scientific adviser: Kalinenko Olga
The nitrogen element was discovered by Daniel Rutherford in 1772.
It is the fifth most abundant element in the universe and makes up about 78% of the earth’s atmosphere. Nitrogen is a chemical element with symbol N and atomic number 7. It is the lightest pnictogen, and at room temperature it is a transparent, odorless diatomic gas.
Nitrogen occurs in all living organisms, primarily in amino acids which make up proteins, and nucleic acids (DNA and RNA).The human body is about three percent nitrogen by weight, the fourth-most abundant element after oxygen, carbon, hydrogen.
Nitrogen is a necessary to all forms of life. Nitrogen is a major factor in the creation of proteins essential to the creation of genetic material in the human body.
Humans absorb nitrogen through the consumption of plants or animals that have consumed nitrogen rich vegetation which allow the body to utilize the nitrogen, promoting protein synthesis and creation of compounds and amino acids that influence the growth, hormones, brain functions and the immune system. 
Nitrogen is a critical element and is essential for formation of proteins. Hormones and chemicals produced in the body also contain significant amount of nitrogen. Hormones and chemicals are essential as they  control various metabolic activities and regulate cellular functions. Nitrogen comprises of approximately 3% of the body mass. Humans acquire nitrogen from the food that they eat. 
Nitrogen in the form of nitrites and nitrates can cause serious health risks in humans, ranging from cancer and thyroid problems to respiratory issues and vitamin deficiencies.
Drinking water contaminated by nitrates can cause methemoglobinemia, also known as “blue-baby syndrome.” It can also lead to a vitamin A deficiency, as well as a crippling of the thyroid gland.
Respiratory systems can also be effected by nitrogen in nitrous oxide form, which can lead to a worsening of illnesses like asthma.
Nitrogen is used in cryopreservation for the long-term preservation of blood, blood components, other cells, body fluids or tissue samples; in cryosurgery for minor surgical procedures in dermatology.
ZINC
Talisham Singh, group 31. Scientific advisor: Kalinenko Olga

Zinc is the first element in group 12 with symbol “Zn” and atomic number 30 with atomic mass 65.38 in Mendeleev’s periodic table. Zinc is an essential mineral that is naturally present in some foods, added to others, and available as a dietary supplement. Zinc is also found in many cold lozenges and some over-the-counter drugs sold as cold remedies. It is called an “essential trace element” because very small amounts of zinc are necessary for human health [1].

Food Containing Zinc. Oyster contains most of all which is 74 mg per serving followed by beef, crab and lobster with 3-7 mg per serving and for vegetarians it is in wheat germ, spinach, pumpkin and squash seeds, nuts, cocoa and dark chocolate with 0.5 – 5 mg per serving [2].
Zinc Importance. Zinc is involved in numerous aspects of cellular metabolism. It is required for the catalytic activity of approximately 100 enzymes [3,4] and it plays a role in immune function [3,4], protein synthesis [5], wound healing [2], DNA synthesis [3,4], and cell division [4]. Zinc also supports normal growth and development during pregnancy, childhood, and adolescence [4] and is required for proper sense of taste and smell [4]. A daily intake of zinc is required to maintain a steady state because the body has no specialized zinc storage system [6].

Zinc Deficiency. Zinc deficiency is characterized by growth retardation, loss of appetite, and impaired immune function. In more severe cases, zinc deficiency causes hair loss, diarrhoea, delayed sexual maturation, impotence, hypogonadism in males, and eye and skin lesions [7]. Weight loss, delayed healing of wounds, taste abnormalities, and mental lethargy can also occur [7]. Many of these symptoms are non-specific and often associated with other health conditions; therefore, a medical examination is necessary to ascertain whether a zinc deficiency is present.
Zinc Medicinal Uses. Zinc is used for treatment and prevention of zinc deficiency and its consequences, including stunted growth and acute diarrhoea in children, and slow wound healing. It is also used for boosting the immune system, treating the common cold and recurrent ear infections, and preventing lower respiratory infections. Some people use zinc for an eye disease called macular degeneration, for night blindness, and for cataracts. It is also used for asthma; diabetes; high blood pressure; acquire immunodeficiency syndrome (AIDS). [8]
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NICKEL

Tanisha Mehra,group 31. Scientific advissor: Kalinenko Olga

Nickel is a chemical element with symbol [Ni] and Atomic No. 28.It is a silvery-white, lustrous metal with a slight golden tinge. Nickel belongs to the transition metals and is hard and ductile. Pure nickel, powdered to maximize the reactive surface area, shows a significant chemical activity but larger pieces are slow to react with air under standard Conditions because an oxide layer forms on the surface and prevent further corrosion.

Nickel deficiency in humans. Nickel deficiency is accompanied by histological and biochemical changes and reduce iron resorption and leads to anemia.It can disturb the incorporation of calcium into skeleton and lead to parakeratosis-like damage which finds expression in disturbed zinc metabolisim.Nickel deficiency results in lower activities of different dehydrogenases and transominases and above all, of alpha 
-amylase and particularly affects carbohydrate metabolisim.

Medical applications. Stainless steels, nickel alloys and other nickel containing alloya are used extensively in the medical field. Included in the scope of medical applications implants, medical tools, health care, equipments and fixtures, as well as dental tools and implants. 
Medicinal uses. There are no known benefitial use of nickel. Studies show that nickel level is increased in patients with heart attacks,Burns and the after stronger shocks. Reducing the amount of nickel was observed in psoriasis, liver cirrhosis, kidney disease but it has not been shown that nickel help in the treatment of these diseases.

Nickel in food products. Nickel is surprisingly large no of foods and food products including: black tea, nuts and seeds, soy milk and shocolate milk, shocolate and cocoa powders, certain canned and processed foods, including meat and fish, certain grains and vegetables.
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RADIUM
Tanu Suman, group 31. Scientific advisor: Kalinenko Olga

The chemical element radium belongs to S block of the D.I. Mendeleev periodic table. It is a metallic element of molecular mass 226 gm/mole. Atomic no. is 88.

There is no biogenic role of radium. The following side effects are common (occurring in greater than 10%) for patients taking Radium 223 Dichloride: nausea, vomiting, diarrhoea.
Swelling of the lower legs and hands [peripheral oedema]

Low blood counts. Your white and red blood cells and platelet counts may temporarily decrease.

The image represents the former use of radium in luminous paint used for clock and watch dials.

Radium-223 is sometimes used to treat prostate cancer that has spread to the bones. Because bones contain calcium and radium is in the same group as calcium, it can be used to target cancerous bone cells. It gives off alpha particles that can kill the cancerous cells.

Radium used to be used in luminous paints, for example in clock and watch dials. Although the alpha rays could not pass through the glass or metal of the watch casing, it is now considered to be too hazardous to be used in this way.

Radium has no known biological role. It is toxic due to its radioactivity.

Radium is present in all uranium ores, and could be extracted as a by-product of uranium refining. Uranium ores from DR Congo and Canada are richest in radium. Today radium is extracted from spent fuel rods from nuclear reactors. Annual production of this element is fewer than 100 grams per year.                                                         
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BERYLLIUM
Vishakha, group 34. Scientific adviser: Tishakova Tetyana

As one of the lightest of all metals, it has one of the highest melting points of the light metals. Its modulus of elasticity is about one third greater than that of steel.

Beryllium's chemical behavior is largely a result of its small atomic and ionic radii. It thus has very high ionization potentials and strong polarization while bonded to other atoms, which is why all of its compounds are covalent.
Every day, we’re all exposed to slight levels of beryllium in the air we breathe, foods we eat, and water we drink. Industrial sources such as coal power plants and manufacturing plants (including nuclear weapon manufacturing) have released beryllium into the environment. Persons living in or near areas with hazardous waste contamination are at high risk for beryllium exposure. The most common and harmful beryllium exposure occurs from inhalation. 
Biological Role. Under some circumstances beryllium dust, mist, fume or vapor, when inhaled, may be hazardous to health. In addition, the soluble beryllium salts may produce a dermatitis on contact with the skin. There is, however, no ingestion problem.
It is generally accepted that the acute disease is caused by exposure to airborne dust, mists, or fume of the soluble salts of beryllium, especially beryllium fluoride and sometimes the sulphate.  
The chronic disease is the more important industrial hazard met when working with beryllium, since it has a latency period with a remarkable variance. However, since 1949 there are no disabling cases of berylliosis. 
Dermatitis is produced by skin contact with soluble salts of beryllium, especially the fluoride. Besides rash, irritation of the nose, throat and eyes is encountered. Granuloma may result from embedded particles in the skin. 
The use of toxic metals by humans is unlikely to end, this includes the carcinogens- arsenic, beryllium, cadmium, chromium compounds, and nickel compounds. We must take strides to minimize environmental impact and the toxic impact of these materials on our bodies. Your beryllium levels can be determined by blood tests and can also be measured from skin or lung samples. Tests can indicate your levels of beryllium, but cannot tell you where or when exposure happened. If you’re concerned about your beryllium levels, I recommend taking inventory of your environmental risk factors, making the appropriate changes, and performing a chemical and toxic metal cleanse. 
LANTHANUM

Williams, group 41. Scientific adviser: Tishakova Tetyana
Lanthanum has the atomic number 57. It is chemically more active, lanthanum is one of the most reactive rare earth metals. Mainly lanthanum is a micro element.

Medical uses of lanthanum:

· Lanthanum is used to reduce blood levels of phosphate in patients with kidney disease.

· High levels of phosphate in the blood can cause bone problems. Lanthanum is in a class of medications called phosphate binders. It works by preventing absorption of phosphate from food in the stomach.

· Lanthanum comes as a chewable tablet to take by mouth. It is usually taken with or immediately after food several times a day as directed by your doctor. Follow the directions on your prescription label carefully, and ask your doctor or pharmacist to explain any part you do not understand. Take lanthanum exactly as directed. Do not take more or less of it or take it more often than prescribed by your doctor.

Disadvantages:

· Serious stomach or bowel blockage has happened with lanthanum carbonate chewable tablets. Sometimes, this has led to the need for surgery or treatment in a hospital. Discuss any questions or concerns with your doctor.

· Lanthanum carbonate chewable tablets may interfere with stomach x-rays

· Lab tests may be performed while you use lanthanum carbonate chewable tablets. These tests may be used to monitor your condition or check for side effects

· Lanthanum carbonate chewable tablets should not be used in children; safety and effectiveness in children have not been confirmed.
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