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PHOSPHORUS

Rhea Singh, group 9. Scientific adviser is Evgenia Grabovetskaya.
Phosphorus is a macroelement i.e .its content in the organism is more than 10-2%.  Phosphorus is essential for life. Inorganic phosphorus in the form of the phosphate PO34-  is required for all known forms of life [1] playing a major role in biological molecules such as DNA and RNA where it forms part of the structural framework of these molecules. Living cells also use phosphate to transport cellular energy in the form of adenosine triphosphate (ATP).  Nearly every cellular process that uses energy obtains it in the form of ATP.  ATP is also important for phosphorylation, a key regulatory event in cells. Phospholipids are the main structural components of all cellular membranes. Hydroxyapatite is the main component of tooth enamel and bones.[2]

In medicine, low-phosphate syndromes are caused by malnutrition, by failure to absorb phosphate, and by metabolic syndromes that draw phosphate from the blood (such as re-feeding after malnutrition) or pass too much of it into the urine. Phosphate deficiencies can cause physiological side effects, especially pertaining to the reproductive system[3] as well as side effects of delayed growth and failure to regenerate new bone.[4] Osteophagic behavior has been observed in pastoral and wild animals, most notably ungulates and other herbivores, for over two hundred years.[3]  All are characterized by hypophosphatemia, which is a condition of low levels of soluble phosphate levels in the blood serum, and therefore inside cells. Symptoms of hypophosphatemia include neurological dysfunction and disruption of muscle and blood cells due to lack of ATP. Too much phosphate can lead to diarrhoea and calcification (hardening) of organs and soft tissue, and can interfere with the body's ability to use iron, calcium, magnesium, and zinc. [5] Fluorophosphate esters are among the most potent neurotoxins known.[2] The white phosphorus allotrope presents a significant hazard because it ignites in air and produces phosphoric acid residue. Chronic white phosphorus poisoning leads to necrosis of the jaw called "phossy jaw". Ingestion of white phosphorus may cause a medical condition known as "Smoking Stool Syndrome".[6] The main food sources for phosphorus are foods containing protein, although proteins do not contain phosphorus. For example, milk, meat, and soya typically also have phosphorus. As a rule, if one holds a meal plan providing sufficient amount of protein and calcium then the amount of phosphorus is also likely sufficient. [7]
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IODINE

Nchindo Ndeshipanda Mwilima, group 10. Scientific adviser is Svetlana Kozub.
Iodine is an element represented by the symbol I part of the group VII halogens. Its atomic number is 53, characterized by the melting point of 113.7oC - boiling point 184, Density of 4.98g/cm3 , slightly soluble in water, dissolves easily in solvents like hexane and benzene and high electro negativity. Its name is from a Greek word ‘’Iode’’, meaning violet or purple due to the color of the elemental Iodine vapor. The compounds of this element are primarily used in nutrition and industrial production of some polymers. Its low toxicity and ease to attach to organic compounds have contributed to X-ray contrast materials in medicine. Radioisotopes like 131I are used in medical application. French Chemist Bernard Courtois found a violet vapor with a strong smell while producing niter from seaweed ashes, when the vapor cooled it turned into a purple crystalline like material with a metallic luster. He then gave samples to Charles Desormes and Nicolas Clement who then continued research on samples. Chemist Joseph Gay-Lussac also contributed in the research, he then suggested the name ‘’Iode’’ and clarified that the material was similar to chlorine. Production then began in 1816 and Iodine was used as a sterilizing agent. Iodine is a microelement associated with thyroid functioning and its chemicals are used to affect growth, hormone production, development and how we burn energy from food as well as steady growth of offspring during pregnancy. Iodine in a purple solution often used to help heal wounds by preventing infection. Iodine can be added to river water to make it safe to drink. Iodine is obtained in the body in the composition of food and water. There is a high Iodine concentration is in organs of the neck (Thyroid Glands area), the rest is distributed in the human body in regions of the muscles, skin, bones, kidneys, brain etc. The concentration in blood is constant – 10-6 % - 10-5%.Dietary intake of iodine enriched nutrients (Table Salt) is the best source of obtaining Iodine. Top products rich in iodine: Sea vegetables (Kelp), Cod fish, Organic Plain Yoghurt, Baked Turkey breast, Organic navy beans, Organic Cranberries and Milk. Halogen group has significant impact on pharmaceuticals due to effective complex molecules. Some drugs based on Iodine: thyroid hormone thyroxin (an anti-herpes virus), Idoxuridine (an antiviral drug), amiodaron (class III antiarhythmic agent) and Potassium iodine used as expectorant to treat thyrotoxicosis as a standard solution (SSKI).
ALUMINIUM
Islam Mohammed Othman, group 10. Scientific adviser is Svetlana Kozub.
Aluminium is a chemical element in the boron group with symbol Al and atomic number 13. It is a silvery-white, soft, nonmagnetic, ductile metal. Aluminium is the third most abundant element (after oxygen and silicon), and the most abundant metal, in the Earth's crust. It makes up about 8% by mass of the crust, though it is less common in the mantle below. Aluminium metal is so chemically reactive that native specimens are rare and limited to extreme reducing environments. Instead, it is found combined in over 270 different minerals.The chief ore of aluminium is bauxite.
Aluminum is the most abundant metal in the earth's crust and it is widely distributed.

Aluminum is a very reactive element and is never found as the free metal in nature. It is found combined with other elements, most commonly with oxygen, silicon, and fluorine. These chemical compounds are commonly found in soil, minerals (e.g., sapphires, rubies, turquoise), rocks (especially igneous rocks), and clays.

Aluminum as the metal is obtained from aluminum-containing minerals, primarily bauxite.

Aluminum metal is light in weight and silvery-white in appearance.

And its exist in the human body but only 0.000008%
Food and other things contain aluminum: The following food additives contain aluminum compounds: E173, E520, E521, E523 E541, E545, E554, E555 E556, E559. Aluminum is a common food additive found in foods such as processed cheeses, table salt, baking powders, pickles, bleached flour, prepared dough, cake mixes, non-dairy creamers, vanilla powders and some donuts and waffles. Milk formulas for babies can contain up to four hundred times more aluminum than breast milk. Other products containing aluminum: Aluminum can be found in toothpastes, nasal sprays, anti-antiperspirants, dental amalgams, cigarette filters and pesticides. Some metal cleaners contain aluminum oxide.

SCANDIUM
Cynthia Onyekelu, group 15. Scientific adviser is Evgenia Grabovetskaya.
Scandium is a soft, light, silvery-white metallic d-block element; it has historically been sometimes classified as a rare element. It was discovered in 1879 by spectral analysis of the minerals euxenite and gadolinite from Scandinavia. It is element 21 with mass no. 44.95591.

Scandium is not toxic, although there have been suggestions that some of its compounds might be cancer genic. It helps in plant germination, which is important in medicine for drug manufacture. It is used in the manufacture of liquid disinfectants used for scrubbing in to perform surgery. It is used in the manufacture of disposable surgical gloves, caps, clothes and mask. It is also used in the manufacture of surgical devices such as rulers and clippers for measurement, powered devices such as drills and dermatomes etc. It is used in the manufacture of surgical instruments such as scalpels, surgical scissors etc. 

 What are the effects of scandium to the health and environment?

•
Scandium is mostly dangerous in the working environment, due to the fact that damps and gases can be inhaled with air. This can cause lung embolisms, especially during long-term exposure. Scandium can be a threat to the liver when it accumulates in the human body.

•
Scandium is dumped in the environment in many different places, mainly by petrol-producing industries. Scandium will gradually accumulate in the soils and water soils and this will eventually lead to increasing concentration in humans, animals and soil particles.
COPPER

Amarachi Ikwuneme Sophia, group 15. Scientific adviser is Evgenia Grabovetskaya.
Copper is essential microelement (10-%).Most copper of the organism is contained in liver, the least-in bones. The daily requirement for copper in adults is 2-3mg. Copper of the blood plasma makes part of ceruloplasmin. Copper is the part of enzymes essential for the formation of hemoglobin, blood vessels, bones tendons and the myelin sheath. Copper relates to enzymes, vitamins, hormones, and other biologically active substances .It enhances the action of insulin and hypophyseal hormones, which stimulate development and function of genital gland. Copper salt stimulates growth and development of the organism; it gives the basis to assume that copper promotes protein synthesis and influences protein metabolism .Copper has specific action on hemoglobin synthesis and erythrocytes formation .Copper participation in carbohydrate metabolism regulation. It possesses insulin-like activity and promotes glycogen formation in liver. Copper influences water and mineral metabolisms.

Copper makes part of the active site of the enzymes oxidases: cytochrome-c-oxidase, ferroxidase, etc. Copper sulfate Cuso4(0,003-0,25 mg%) increases immune biological reactivity of the organism.

Copper sulfate cuso4 is applied as antiseptic, astringent and caustic substance. it is used as antidote  in poisoning with white phosphorus. Micro doses of copper are administered for treatment of anaemia, including those related to pregnancy and labour. Copper preparations are used in psychiatry as they decrease excitation in psychopaths. Copper containing compounds along with iodine are prescribed for prophylaxis and treatment of endemic goiter.

ALUMINIUM

David Chang, group 18. Scientific adviser is Tatyana Tishakova.
Dietary aluminum is ubiquitous but in such small quantities that it is not a significant source of concern in persons with normal elimination capacity. Urban water supplies may contain a greater concentration because water is usually treated with aluminum before becoming part of the supply. Subsequent purification processes that remove organic compounds take away many of the same compounds that bind the element in its free state, further increasing aluminum concentration.

Aluminium in medicines:

The main aluminium compound used in medicine is aluminium hydroxide. This is used as an antacid in the treatment of gastric ulcers and as a phosphate binder in cases of long-standing renal failure. Alternative antacids do exist but they are not all as effective. Aluminium compounds are particularly effective, safe antacids. Several studies that have been undertaken comparing those who have taken large quantities of aluminium hydroxide as antacids with control subjects, have found no adverse effects (such as increased incidence of Alzheimer’s Disease).  

What can excess Aluminium do?

All metals can cause disease through excess. In addition, essential metals can affect the human body in the case of deficiency or imbalance. Malabsorption through diarrheal states can result in essential metal and trace element deficiencies. Toxic effects are dependent upon the amount of metal ingested, entry rate, tissue distribution, concentration achieved, and excretion rate. Mechanisms of toxicity include inhibition of enzyme activity and protein synthesis, alterations in nucleic acid function, and changes in cell membrane permeability.

BROMINE

Dena Khlayle, group 18. Scientific adviser is Tatyana Tishakova.
Presence and function in the human body:

Bromine is ubiquitously present in animals as ionic bromide (Br(-)) yet has no known essential function. Herein, we demonstrate that Br(-) is a required cofactor for peroxidasin-catalyzed formation of sulfilimine crosslinks, a posttranslational modification essential for tissue development and architecture found within the collagen IV scaffold of basement membranes (BMs). Bromide, converted to hypobromous acid, forms a bromosulfonium-ion intermediate that energetically selects for sulfilimine formation. Dietary Br deficiency is lethal in Drosophila, whereas Br replenishment restores viability, demonstrating its physiologic requirement

Excess of bromines results: 

Bromine is a chemical compound frequently used in flame retardants, baking ingredients, cell phones, plastic, dye, soda, and prescription drugs. Despite the warnings from the Centers for Disease Control about the serious, long-term health effects from constant exposure, use of the chemical shows no signs of slowing down.  Why should you care? Because research has identified the following 10 dangers of bromine as the most damaging to human health.

Health  benefits of bromine: 

•
In humans and animals, Bromine - either as Sodium Bromide, or Potassium Bromide - has anti-seizure

•
properties, and it is an effective trace mineral in the treatment of hyperthyroid conditions.

•
Many marine plants, particularly kelp, are a rich source of bromine and iodine, so depending on their bromine

•
to iodine ratio, and whether someone is hypothyroid or hyperthyroid, this can have a beneficial or unfavorable

•
effect on thyroid functions when regularly consumed.

GOLD

Hesham Elsebai, group 18. Scientific adviser is Tatyana Tishakova.
Gold in medicine:

•
The biocompatibility of gold has meant that it has been used in medicine for centuries, particularly in dentistry. However in more recent years it has also found as a role in the treatment of disease.

•
Advances in nanotechnology and a greater understanding of how to manipulate materials at the nano-scale have once again brought gold to the attention of medical researchers. The profession is now identifying ways to exploit gold’s unique properties and build advanced diagnostic devices and treatments.

•
Watch our 'Gold for heath' video to learn more about the impact such technologies are having on communities around the world.

•
Common side effects 

Common side effects of gold treatment include:

•
Skin rash The rash is usually itchy red and scaly with tiny bumps. It may appear anywhere on the body and can eventually cover the whole body. It usually occurs on the chest arms and legs. It can also cause sores inside the mouth. The rash can be quite severe and uncomfortable at times. Generally it is mild and affects only a few spots. It usually goes away on its own within several weeks if gold is stopped. Metallic taste small sores in the mouth or thinning of the hair These problems often go away when the dosage of gold is lowered. Diarrhea or loose bowel movements .

the average person's body weighing 70 kilograms would contain a total mass of 0.2 milligrams of gold. The volume of this gold in purified form would be 10 nanoliters. If this refined gold were formed into a solid cube of purified gold, the measurement of each side of the cube would be 0.22 millimeters. While the role of gold in the physiological processes of the human body was unknown for many years, it has recently been determined that gold plays a role in both the health and maintenance of the joints, as well as being a key element in the transmittal of electrical signals throughout the body. Of interesting note, the human body contains 1.0 gram of Silicon. This element is commonly found in the presence of gold in nature and its metabolic function is currently unknown.
ZINC

Hussein Khatter, group 18. Scientific adviser is Tatyana Tishakova.
Zinc, in commerce also spelter, is a chemical element with symbol Zn and atomic number 30. It is the first element of group 12 of the periodic table.

The element was probably named by the alchemist Paracelsus after the German word Zinke. German chemist Andreas Sigismund Marggraf is credited with discovering pure metallic zinc in 1746. Work by Luigi Galvani and Alessandro Voltaun covered the electrochemical properties of zinc by 1800. Corrosion-resistant zinc plating of iron (hot-dip galvanizing) is the major application for zinc. Other applications are in batteries, small non-structural castings, and alloys, such as brass. A variety of zinc compounds are commonly used, such as zinc carbonate and zinc gluconate (as dietary supplements), zinc chloride (in deodorants), zinc pyrithione (anti-dandruff shampoos), zinc sulfide (in luminescent paints), and zinc methyl or zinc diethyl in the organic laboratory.

Zinc is an essential mineral perceived by the public today as being of "exceptional biologic and public health importance", especially regarding prenatal and postnatal development. Zinc deficiency affects about two billion people in the developing world and is associated with many diseases. In children it causes growth retardation, delayed sexual maturation, infection susceptibility, and diarrhea. Enzymes with a zinc atom in the reactive center are widespread in biochemistry, such asalcohol dehydrogenase in humans. Consumption of excess zinc can cause ataxia, lethargy and copper deficiency. 

Food Sources

Animal proteins are a good source of zinc. Beef, pork, and lamb contain more zinc than fish. The dark meat of a chicken has more zinc than the light meat. Other good sources of zinc are nuts, whole grains, legumes, and yeast. Zinc is in most multivitamin and mineral supplements. These supplements may contain zinc gluconate, zinc sulfate, or zinc acetate. It is not clear whether one form is better than the others. Zinc is also found in some over-the-counter medicines, such as cold lozenges, nasal sprays, and nasal gels.

The human body contains 2–3 g zinc, and nearly 90% is found in muscle and bone. Other organs containing estimable concentrations of zinc include prostate, liver, the gastrointestinal tract, kidney, skin, lung, brain, heart, and pancreas.

PLATINUM

Khairy Abo Sbeka, group 18. Scientific adviser is Tatyana Tishakova.
Platinum is a relatively inactive metal. When exposed to air, it does not tarnish or corrode. It is not attacked by most acids, but will dissolve in aqua regia. Aqua regia is a mixture of hydrochloric and nitric acids. It often reacts with materials that do not react with either acid separately. Platinum also dissolves in very hot alkalis. An alkali is a chemical with properties opposite those of an acid. Sodium hydroxide ("common lye") and limewater are examples of alkalis.

An unusual property of platinum is that it will absorb large quantities of hydrogen gas at high temperatures. The platinum soaks up hydrogen the way a sponge soaks up water.

The Sustainable Importance of Platinum in Biomedical Applications: 

Platinum group metals help enhance the quality of life for patients worldwide.The world’s growing population is spurring the demand for increased access to advanced healthcare treatments. According to the United Nations Environment Programme (UNEP), the global population will surpass 9 billion by 2050, nearly 90% of which will be living in developing countries (Figure 1).1 With an aging and growing world population, there is expected to be a growing demand for healthcare products and services that use components made from platinum, other platinum group metals (PGMs), and their alloys. Increasing access to healthcare and advanced medical treatments in developing countries means platinum will play a key role in improving the quality of life of people around the world.

Platinum in Biomedical Applications: 

Devices for Cardiac Rhythm Management. Abnormalities of the heart’s rhythm are common, often debilitating, and sometimes fatal. For example, bradycardia is a condition in which the heart’s “natural pacemaker” is too slow, resulting in fatigue, dizziness, and fainting. Other patients may be at risk of sudden cardiac death, a condition in which the heart’s lower chambers (the ventricles) fibrillate, or pulse in a rapid and uncoordinated manner. This prevents the heart from pumping blood and leads rapidly to death, unless the victim receives cardioversion (a strong electric shock to the heart that restores normal rhythm).

RUBIDIUM

Moustafa Ahmed, group 19. Scientific adviser is Svetlana Kozub.
Gustav Kirchhoff (left) and Robert Bunsen (center) discovered rubidium spectroscopically. (Henry Enfield Roscoe is on the right side.)

Rubidium was discovered in 1861 by Robert Bunsen and Gustav Kirchhoff, in Heidelberg, Germany, in the mineral lepidolite through the use of a spectroscope. Because of the bright red lines in its emission spectrum, they chose a name derived from the Latin word rubidus, meaning "deep red".

The slight radioactivity of rubidium was discovered in 1908 but before the theory of isotopes was established in the 1910s and the low activity due to the long half-life of above 1010 years made interpretation complicated. The now proven decay of 87Rb to stable 87Sr through beta decay was still under discussion in the late 1940s. [29][30]

Rubidium: is a chemical element with symbol Rb and atomic number 37. Rubidium is a soft, silvery-white metallic element of the alkali metal group, with an atomic mass of 85.4678. Elemental rubidium is highly reactive, with properties similar to those of other alkali metals, such as very rapid oxidation in air. Natural rubidium is a mix of two isotopes: 85Rb, the only stable one, constitutes 72% of it. The remaining 28% is the slightly radioactive 87Rb with a half-life of 49 billion years—more than three times longer than the estimated age of the universe.

Rubidium's compounds have various chemical and electronic applications. Rubidium metal is easily vaporized and has a convenient spectral absorption range, making it a frequent target for laser manipulation of atoms.

Rubidium is not known to be necessary for any living organisms. However, rubidium ions are handled by living organisms in a manner similar to potassium ions, being actively taken up by plants and by animal cells due to their identical charge.

Compounds:

Rubidium chloride (RbCl) is probably the most used rubidium compound; it is used in biochemistry to induce cells to take up DNA(which is not a unique feature, several chlorides are used in this manner) and as a biomarker since it is readily taken up to replace potassium, and occurs in only small quantities in living organisms. Other common rubidium compounds are the corrosive rubidium hydroxide (RbOH), the starting material for most rubidium-based chemical processes; rubidium carbonate (Rb2CO3), which is used in some optical glasses, and rubidium copper sulfate, Rb2SO4•CuSO4•6H2O. 

Rubidium silver iodide (RbAg4I5) has the highest room temperature conductivity of any known ionic crystal, a property that is being exploited in thin film batteries and other applications.
BIOGENIC ROLE OF CESIUM

Karim Labib Ali Mohammed Khalifa, group 19. Scientific adviser is Svetlana Kozub.
The metal is characterised by a spectrum containing two bright lines in the blue (accounting for its name). It is silvery gold, soft, and ductile. It is the most electropositive and most alkaline element. Cesium, gallium, and mercury are the only three metals that are liquid at or around room temperature. Cesium reacts explosively with cold water, and reacts with ice at temperatures above -116°C. Cesium hydroxide is a strong base and attacks glass. Cesium reacts with the halogens to form a fluoride, chloride, bromide, and iodide. Cesium metal oxidized rapidly when exposed to the air and can form the dangerous superoxide on its surface.

Cesium is used in industry as a catalyst promoter, boosting the performance of other metal oxides in the capacity and for the hydrogenation of organic compounds. Cesium nitrate is used to make optical glasses. Cesium is sometimes used to remove traces of oxygen from the vacuum tubes and from light bulbs. Cesium salts are used to strength various types of glass. The chloride is used in photoelectric cells, in optical instruments, and in increasing the sensitivity of electron tubes. Cesium is used in atomic clocks and more recently in ion propulsion systems.

Cesium in the environment

Although caesium is much less abundant than the other alkali metals, it is still more common than elements like arsenic, iodine and uranium. Few cesium mineral are known, pollucite is the main: they are silicate magmas cooled from granites. 

World production of cesium compounds is just 20 tonnes per year, coming mainly from the Bernic lake (Canada) with a little from Zimbabwe and South-West Africa.

Humans may be exposed to caesium by breathing, drinking or eating. In air the levels of caesium are generally low, but radioactive caesium has been detected at some level in surface water and in many types of foods.

The amount of caesium in foods and drinks depends upon the emission of radioactive caesium through nuclear power plants, mainly through accidents. These accidents have not occurred since the Chernobyl disaster in 1986. People that work in the nuclear power industry may be exposed to higher levels of caesium, but many precautionary measurements can be taken to prevent this.

Cesium occurs naturally in the environment mainly from erosion and weathering of rocks and minerals. It is also released into the air, water and soil through mining and milling of ores.

Radioactive isotopes of cesium may be released into the air by nuclear power plants and during nuclear accidents and nuclear weapons testing.

The radioactive isotopes can only be decreased in concentration through radioactive decay. Non-radioactive cesium can either be destroyed when it enters the environment or react with other compounds into very specific molecules. Both radioactive and stable cesium act the same way within the bodies of humans and animals chemically.
IRON

Omar Bajbouj, group 21. Scientific adviser is Tatyana Tishakova.
Iron is an essential nutrient required by every human cell1. Its atomic structure gives rise to a number of biochemically useful properties, including the unusual capacity to both donate and accept electrons, and to reversibly bind to ligands such as oxygen and nitrogen2. As such, iron plays a vital role in the transport and storage of oxygen, in oxidative metabolism and in cellular growth and proliferation. 

Physiological iron:

Body iron content is approximately 3–4g, which corresponds to a concentration of 40–50mg of iron per kilogram of body weight3. Approximately 60% is present in the form of haemoglobin in circulating red blood cells; however, the body exploits the unique properties of iron by incorporating it into hundreds of different enzymatic and non-enzymatic proteins that are crucial to a wide range of physiological functions

The biochemical reactivity of iron – namely its ability to both donate and accept electrons – means that it can be harmful when present in high concentrations. Unbound iron can catalyze the formation of reactive oxygen species that cause intra- and extra-cellular damage4. Thus, when not bound to functional proteins (functional iron), free iron is sequestered by the iron transport protein transferrin (transport iron) or stored by ferritin or as hemosiderin (storage iron)3. As such, iron deficiency can have multiple aetiologies, depending on the type of iron that is deficient (see ‘Absolute versus functional iron deficiency’)

Finely tuned inter-relationships between mechanisms are needed to maintain iron at optimal levels, preventing damage caused by either too much or too little iron (see ‘Iron absorption, metabolism and homeostasis)

Iron metabolism:

The majority of iron in the body is contained within erythrocytes where it is incorporated into haem protein complexes that transport oxygen as haemoglobin and myoglobin. Iron is central to this function, with oxygen molecules binding directly to the core iron atom5. Erythrocytes have a life span of approximately 120 days, after which they are broken down by the macrophages of the reticuloendothelial system5. During this process, haem iron is released and recycled, either through incorporation into newly formed erythrocytes in the bone marrow or as storage iron in the liver. Approximately 20–25mg of iron is effectively recycled in this way every day5,6.

Some iron is, however, lost from the body through normal shedding of skin and gut lumen cells, and this may be exacerbated by loss of haemoglobin through bleeding3. Since iron loss is not actively controlled, maintenance of appropriate iron levels is achieved by controlling iron absorption from the gut.

Iron is absorbed in amounts inversely proportional to body iron stores. Individuals with high iron levels will, therefore, absorb proportionally less dietary iron than someone who is iron deficient7 and this can be monitored by measuring serum ferritin5. Iron absorption is further affected by factors including erythropoiesis, hypoxia, pregnancy, inflammation, and the combination of modifying molecules – such as amino acids, vitamins and pharmaceuticals – in the gut3,5.

As such, the measurement of factors related to these stimuli may be highly informative when determining iron status. The above figure illustrates the overall movement of iron during its metabolism.

Iron deficiency is in the top 20 risk factors for the global distribution of burden of disease9. It is the most common nutritional disorder in the world and the leading cause of anemia – most preschool children and pregnant women in non-industrialized countries, and at least 30–40% in industrialized countries, are iron deficient10.

Iron deficiency also occurs frequently across multiple therapeutic areas, including in patients with chronic diseases such as inflammatory bowel disease, heart failure and chronic kidney disease1. In such conditions, inadequately managed iron deficiency has been associated with poor patient outcomes, including increased hospitalization, reduced quality of life and even higher death rates11-13.

The many and varied roles of iron in the body mean that iron irregularities are of considerable clinical importance.

FLOURINE

Michelle Marie Addae-Kumi, group 21. Scientific adviser is Tatyana Tishakova.
Fluorine, in basic chemistry, is the ninth element on the periodic table. It is the lightest halogen, most electronegative element and exists as a highly toxic pale yellow diatomic gas at standard conditions. Fluorine, as studied in medical chemistry, is one of the microelements. As the term microelements suggest, [3] these are essential elements necessary only in very small quantities to maintain the chemical reactions on which life depends. Fluorine is found in all organs and tissues of the organism, mostly in hairs, bones and teeth. It is present in the organism in the form of CaF2. The form of fluorine that normally exists in nature is fluoride (which is added to drinking water). [3]The main biogenic role of this element is its participation in osteogenesis, teeth enamel and dentine formation. [1]Fluoride is one of the most important trace elements affecting bones and teeth. It is known to stimulate bone growth. It works alongside large quantities of Calcium to enable and enhance bone and teeth development and strength. [2]It is necessary for the health of teeth as it strengthens enamel tissues and prevents bacterial action on the teeth. [3]The F- ion, however, paralyses some enzymes, suppresses carbohydrates and lipids metabolisms and inhibits thyroid gland function and tissue respiration. The daily requirement for fluorine is 1.5-4mg. The main source of this element is drinking water. Other sources include milk, seafood, green leafy vegetables, toothpaste, etc. Excess of fluorine causes the dental disease fluorosis and the lack causes dental caries. In medicine, compounds of fluorine such as NaF, KF, etc are used for treatment of thyrotoxicosis, endemic goitre and are also applied in stomatology.

[1]"The Role of Elements in Life Processes." Biogenic Elements. N.p., n.d. Web. 20 Dec. 2015.

[2]"Chemistry Biogenic Elements." Chemistry Biogenic Elements. N.p., n.d. Web. 21 Dec. 2015.

[3]A. O. Syrovaya, E. R. Grabovetsakaya, and L. G. Shapoval. "Chemical Elements: Common Data." Fundamentals Of Medical Chemistry. Kharkiv: n.p., 2015. 10+. Print.

POTASSIUM
Amarachukwu Ahuokpeme, group 21. Scientific adviser is Tatyana Tishakova.
Potassium is one of the macro elements. Like most of the other macro elements, it plays a lot of roles in the normal functioning of the body. As the main intracellular ion, it makes up most of the cytosol and is largely responsible -alongside sodium- for the generation and sustenance of bioelectric potentials.  It is a major component of most organs and is most especially needed in the normal functioning of the heart. 

Its ions participate in metabolic activities like protein synthesis, carbohydrate metabolism. It is equally essential in the activities of the endocrine system as well as enzymes. Its necessity in muscular activity and water-salt balance can definitely not be forgotten.

Its salts are also very important in body processes. For example, potassium chloride helps to cure serious intoxications, serious vomiting, muscular dystrophy, potassium acetate for edemas reducing, potassium bromide and iodide for nervous system and myocytes regulation, etc.

However, like all good things, potassium has its disadvantages both in decreased and increased amounts. Potassium surplus leads to calcium deficiency. Increased doses can also lead to decrease in nerve and muscle excitability and conductivity. Large doses suppress cardiac contraction (bradycardia). Toxic doses cause small intestine ulcers and cardiac standstill. Decreased content leads to grave disturbances of cardiac performances (tachycardia).

Good food sources include: meat, banana, potatoes, milk, and beans.

Refernces:

1.
Fundamentals of medical chemistry/A.O. Syrovaya, E. R. Grabovetskaya, l.G. Shapoval.

2.
https://en.m.wikipedia.org/potassium
LITHIUM

James William Asiedu, group 21. Scientific adviser is Tatyana Tishakova.
Lithium is a microelement and is the first metal you encounter on the periodic table. It is included in the composition of blood, tissues and organs of human and animals. Especially in the muscle. Lithium being antagonist of sodium and potassium displaces them out of tissues when gets into the organism. It influences the transport of sodium ions in neurons and myocytes. It is involved in higher nervous activity and also affects immunity and water salt metabolism. Lithium Carbonate (Li2CO3) is used in psychiatric practice and when treating manic depression and immune deficiency states since it possesses anti stress action. They suppress emotion ability and aggression. Other functions of lithium include; it helps increase brain matter (grey part) and protects the brain and nerves against glutamates. 

Lithium can be found in many food sources. Some include; Water, fruits e.g. apples, bananas, lemons, vegetables e.g. tomatoes, cucumbers, mushrooms, seaweed, whole grain foods, Sardines, etc. Low levels of lithium can cause Depression, suicide, spousal and child abuse. Joint pain. Nervous disorders. Paranoid Schizophrenia. Immune deficiency diseases including neoplasm risk. Excess amount of lithium can also cause tremors, drowsiness, headaches, confusion, restlessness, dizziness, kidney failure, movement disorders, increased reflexes, slurred speech, coma, sodium metabolism problems.

The biogenic role of lithium includes; therapeutic effects. Prevents and treats mental disorders such as Alzheimer’s disease, dementia, schizophrenia etc. It affects the flow of sodium through the nerve and muscle cells in the body.

  References: 

1.
[FUNDAMENTALS OF MEDICAL CHEMISTRY/A.O. SYROVAYA, E. R. GRABOVETSKAYA, L.G. SHAPOVAL.] 2. [ http://www.rsc.org/periodic-table/element/3/lithium ] 3. [ https://en.wikipedia.org/wiki/Lithium_(medication) ]
SILICON

Okeke Chinechem Chiagoziem, group 25. Scientific adviser is Evgenia Grabovetskaya.
Silicon is a chemical element with symbol Si and atomic number 14.it is a tetravalent metalloid, more reactive than germanium, the metalloid, directly below it in the table. In 1808, it was given the name selenium from Latin silex. Silicon is used in microfluidics, seals, gaskets, shrouds, and other application requiring high biocompatibility. Additionally, the gel form is used in bandages and dressings, breast implants, testicle implants, pectoral implants, contact lenses, and a variety of other medical use.

Scar treatment sheets are often made of medical grade silicone due it’s durability and biocompatibility. Polydimethylsiloxane is often used for this purpose, since its specific crosslinking results in a flexible and soft silicone with high durability and tack. Polydimethylsiloxane (PDMS) has been used as the hydrophobic block of amphiphilic synthetic block copolymers used to form the vesicle membrane of polymerases.
CALCIUM

Ivon Sushmitha Jerry, group 33. Scientific adviser is Tatyana Tishakova.
Calcium is present in the body in the largest amount of all the minerals present in the body. Calcium comprises 2 percent of the body weight. RBC is devoid of calcium. The normal serum level is 9 – 11 mg percent.

Calcium is present in three forms: ionized form. This form is physiologically active form.

Protein bound fraction.

Functions

1. Calcium along with phosphorus is essential for bones and teeth formation.

2. In blood coagulation.

Calcium activates the conversion of prothrombin to thrombin.

3. In milk clotting.

4. In enzyme activation.

Calcium activates large number of enzymes such as adenosine triphosphatase (ATPase), succinic dehydrogenase, lipase etc.

5. In muscle contraction.

6. In normal transmission of nerve impulses.

7. In neuromuscular excitability.

Regulation of Blood Calcium Level

Indirect factors. Those factors which have an effect on calcium absorption. Under this comes dietary factors which have been discussed in the absorption of calcium.

Direct factors. Those which have direct effect on blood calcium. These are:

Hormones

Parathyroid hormone regulates the concentration of ionized serum calcium

Calcitonin lowers calcium level by inhibiting bone absorption and thus decreases the loss of calcium from bones.

Serum proteins

Decrease in serum proteins will result in decrease in total calcium level as most of the calcium bound to protein will be less.

А reciprocal relationship exists between calcium and phosphorus in the blood. Increase in serum phosphorus causes decrease in serum calcium and vice versa.

Bone calcium: A vast majority of body calcium is in bone. Within bone, 99% of the calcium is tied up in the mineral phase, but the remaining 1% is in a pool that can rapidly exchange with extracellular calcium.

Among all the benefits of calcium, the most important ones are that it aids in maintaining bone health and dental health, as well as the prevention of colon cancer and the reduction of obesity. We need calcium from birth all the way until we reach old age.
FLUORIDE ANTI-CAVITY PROPERTIES
Medikonduri Vedavyas, group 33. Scientific adviser is Tatyana Tishakova.
Mechanisms of actions:
1. Demineralization and mineralization: This mechanism is the constant tug of war between decay formation and cavity repair. Tooth decay is the demineralization due to an acidic environment which releases some of the mineral content out of the tooth’s tissue. The acidic substance are waste products of bacteria within the mouth. The ideal pH for this acid is 4 or less. To counteract this process and keep teeth healthy, teeth undergo a process call remineralization. Remineralization is the recovery of minerals through the dissolving of ions in the saliva. These ions include Fluoride, Calcium, and Phosphate. Fluoride is the most effective way to prevent cavities and promote remineralization.

2. Effects of ion channels on the body: Multiple organs can be affected by fluoride. The first of course is the gastrointestinal tract due to fluoride being changed into hydrofluoric acid in the stomach. More fluoride "inhibits acetylcholinesterase, which may be partly responsible for hyper salivation, vomiting, and diarrhea (cholinergic signs). Seizures may result from both hypomagnesemia and hypocalcemia. Fluoride inhibits the sodium-potassium ATPase that allows for the excess potassium to flow out.

3. Fluoride in the pineal gland : Research in gerbils showed that high amounts of fluoride (H-F) groups in the pituitary gland resulted in a decreased rate of excretion of urinary aMTE6s secondary to fluoride affecting the pineal glands ability to synthesize melatonin (and other products like serotonin, etc) during the puberty stage of gerbils (Luke, 1997). It is hypothesized that the slowed rate of urinary aMTE6s is secondary to Fluoride directly affecting enzymatic conversion. For example, the formation of melatonin from tryptophan. Other enzymes presumed to be affected by fluoride are mitochondrial (ie. tryptophan-5-hydrolase) and pinealocyte enzymes. For unknown reasoning, pineal calcification starts intracellularly. A possible mechanism may be an increase of calcium demonstrated in pinealocyte mitochondria. Interestingly more research is being done where pineal gland calcification is starting to be linked to Alzheimer's and some cancers (Luke, 1997).
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