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INTRODUCTION
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Bones are tissues made of living cells that help them to grow and perform repairs. We were born with approximately 300 soft bones. As we grow older, hard bones replace the soft ones - some fusing with others, reducing our skeletal bone count to 206 by adulthood. The functions of bones include providing structural support, anchorage for muscles, protection for vital organs and marrow, and storage area for minerals. Bone changes are always happening. Youth makes new bones faster than they are lost, thus, producing new growth and density, achieving peak bone mass by the mid-20s to mid-30s. Even though remodelling continues, the tendency is a faster rate of bone loss than gain.

Young people need to build bone density that will serve to keep stronger bones in older years when deterioration is more rapid than re-mineralization. Those paying attention to building dense bones during youth will enjoy stronger bones for most or all of their senior years. Older people whose bones deteriorate more rapidly than are re-mineralized will need to focus on nutrition that fosters efficient re-mineralization. This kind of nutrition will reduce the painful experiences of symptoms associated with advanced skeletal deterioration and bone fracture risk. Physical activities and appropriate nutrients in an adequate volume are essential to reducing the rate at which bones deteriorate. Nutrients for bone production and repair include protein, minerals, and vitamins.

Additionally to promoting blood coagulation, vitamin K is one of several essential nutrients for maintaining healthy bones. Others are calcium, phosphorus, magnesium, potassium, manganese and vitamin D. Sodium chloride, vitamin B-complex, vitamin C, zinc, chromium, iron, sulphur and others are indirectly involved in bone production.
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BONE HEALTH
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Every day body tissues degenerate and need restoration or replacements. Degeneration is a normal process that gives rise to the need for adequate and correct material to perform daily repairs and replacements. Food provides that material in the form of nutrients. Digestive processes denature foods ingested to produce the nutrients required for body repairs. Food nutrients, when combined, produce other compounds that attach to amino acids or proteins to accomplish body processes, repairs, and replacements of damaged or dead tissues.

Like other tissues, bones also experience deterioration. The rate at which bones deteriorate depends on several factors, including age, gender, nutrient consumption, cholesterol level and hours exposed to sunlight. Also, like in the case of other tissues, you need to pay specific attention to bone-related nutrients and sunlight exposure. Concentrating on these factors is extremely important since your bones are your body structure and carry all your weight. Fragile bones lead to disfigurement and easily fracture with even small pressure shifts. If you do not pay special attention to your bone’s requirements, it will just be a matter of time before discovering that they have lost all their density.

Bone deterioration gives no symptoms. However, because of calcium’s involvement in neuromuscular activities, you can know when you are drifting into a state that eventually leads to fragile bones. That is when you start having chronic muscular pains, especially in the weight-bearing muscles. So, now you are wondering about the relationship between aching muscles and bone deterioration. Let us look a little deeper to find the answer to this.
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The muscles require a good balance of electrolytes (calcium, magnesium, sodium, chloride, potassium and phosphate) for smooth contraction and relaxation. Electrolyte imbalance results in muscular pain, which contribute to the chronic and sometimes excruciating pain you feel, especially in the active and weight-bearing muscles such as the thighs and legs. In most cases, the pain is a sign of essential mineral deficiency – such as calcium, magnesium, phosphate and potassium. These elements work with sodium, which is in most foods we eat. Except for steps taken to remove dietary sodium chloride from the diet, it is unlikely to develop a sodium deficiency. What are some of the possible reasons for these nutrient deficiencies? We will start by looking at calcium.

Calcium

Among the many functions of calcium is that it is essential for building bones and teeth. The tightly regulated serum calcium does not fluctuate with changes in dietary intakes. You must maintain a defined calcium level in the blood, muscles and intercellular fluids. When plasma concentration of calcium is low, bone demineralization occurs to maintain this level. If left unchecked, bone demineralization progress to osteoporosis. With osteoporosis, your bones become fragile as you develop an increased fracture risk later in life. Thus, calcium sufficiency is required to maximize and maintain peak bone mass.

Calcium is essential to facilitate the interaction between the actin (protein) and the motor protein (myosin) in the production of muscular contraction for motion. Calcium deficiency in the muscles will result in spasms, cramps or chronic pain. If there is a muscular deficiency of calcium, then likely the blood level of calcium is low, or there is an inhibition of calcium absorption. In such an instance, the bone breaks down to provide adequate blood calcium for primary body function maintenance, resulting in a progressive reduction in bone density.

The concentration of circulating calcium is tightly controlled by the parathyroid hormone, vitamin K-dependent osteocalcin and vitamin D at the expense of the skeleton. Inadequate intake or malabsorption of calcium produces no obvious symptom in the short term. Over time deficiency leads to osteopenia. If left untreated leads to osteoporosis. The risk of bone fractures also increases, especially in older individuals. Calcium deficiency can also cause rickets. Therefore, you should view consistent muscular pain of weight-bearing or very active muscles as a potential for unhealthy bone loss.

One of the most common reasons for calcium deficiency is inadequate calcium in the diet. The volume is crucial because calcium is essential for varying body functions. It supports synthesis, participates in the protein structure of RNA and DNA and is necessary for gum health maintenance and muscular growth. This nutrient is essential for all muscular functions and the overall health of cartilage, muscles and the digestive system. The body uses calcium to build and maintain bones and teeth (which accounts for 99 per cent of the body's calcium). In addition, this mineral is essential for blood cell formation, vascular contraction, and vasodilatation. It plays a fundamental role in blood coagulation (clotting). It maintains proper cell membrane permeability, inhibits lead absorption, and helps to keep the skin healthy. Calcium is also involved in the production and the activation of several enzymes, including lipase, which breaks down fats for utilization by the body. It participates in the production of hormones and plays an integral role as a second messenger in cell-signalling pathways, as it aids in transmitting electrical impulses. Its participation in preventing cardiovascular disease, regulating heartbeat, and lowering cholesterol and blood pressure levels are crucial in maintaining a healthy heart. Adequate calcium level is essential for reducing the risk of preeclampsia in pregnant women. This mineral is necessary for acid buffering, helps in vitamin B-12 absorption, and proper iron utilization. With this long list, you can appreciate that the demand for dietary calcium is significant. As a result, this nutrient depletes quickly out of paying specific attention to maintain a high supply.

Therefore, you must keep ingesting adequate dietary calcium to satisfy this high demand. The estimated daily value of calcium needed is approximately 23.89mg/kg (10.86mg/lb) body mass. Therefore your daily diet must consist of foods rich in calcium that can satisfy a need exceeding 1,200mg/day for most people. For people who have seen signs of calcium deficiency or have had fractures, their daily requirement is even more for restoring bone density. While consuming adequate dietary calcium, you can still suffer signs of calcium deficiency. How so? Calcium by itself does not absorb well. It needs help for absorption. One of its help is Vitamin C.

Vitamins

Vitamin C is involved in repairing and maintaining bones and teeth. It plays an essential role in the absorption of iron and calcium from the intestines and their utilization. This nutrient also participates in protein synthesis, including the formation of collagen, a vital protein for keeping cells together.

Collagen forms the basis of connective tissues. Connective tissues act as cementing substances between cells, providing structural support for body tissues and are the most abundant tissues in the body. This protein is mostly in tendons, ligaments, cartilage, muscles, teeth, bones, lungs, skin, the eye cornea, and other primary internal organs. It works with other proteins such as elastin to provide connectivity, strength, firmness, support and flexibility to body tissues. It forms a protective barrier and promotes wound, fracture and bruise healing.

Collagen production involves more than ingesting the right proportion of amino acids from dietary protein. It includes other nutrients that facilitate its production and the production of elastin – such as the B-complex vitamins, vitamins A, C, and E, iron, copper, manganese and silicon. Vitamin C and E seem to work synergistically as essential nutrients required for the integrity of collagen and elastin and appear to play vital roles in all stages of collagen formation. Effective vitamin C utilization depends on the presence of copper. Additionally, manganese, iron, copper and silicon play vital roles in enzymatic activities involved in the formation of collagen. Hence, a proper balance of copper, iron, zinc, manganese, and vitamin
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