‘MICRONUTRIENTS’ AND THEIR ROLE IN GERIATRIC DENTAL PATIENTS.
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INTRODUCTION:
Micronutrient deficits can exacerbate the deterioration of immunological function, cell regeneration, eyesight and hearing, and cognitive functions as well as hasten the physiological ageing process. Therefore, it is essential to make sure older adults get an adequate number of vitamins, minerals, and trace elements. Even in highly industrialised societies, deficits in some micronutrients are widespread among the elderly population. They are brought on by a lack of availability or an increase in the need for micronutrients. Micronutrient deficits can exacerbate the deterioration of immunological function, cell regeneration, eyesight and hearing, and cognitive functions as well as hasten the physiological ageing process. Therefore, it is essential to make sure older adults get an adequate number of vitamins, minerals, and trace elements. Micronutrients are necessary vitamins and minerals that the body needs in trace amounts to support healthy development, growth, and physiological processes. Minerals and vitamins make up the two main categories. [1]. This review article aimed to discuss various micronutrients, their importance and deficiencies in geriatric patients.
1.Vitamins:
Organic substances called vitamins are essential for healthy development and nourishment. Typically, they are divided into two groups: fat-soluble and water-soluble. 
A. Vitamins Soluble in Water: Includes
1. Vitamin B Complex: 
Thiamine (B1): Essential for nerve and energy metabolism. 
Riboflavin (B2): Essential for skin health and energy production. 
Niacin (B3): Promotes healthy nerve, skin, and digestive systems. 
Pantothenic Acid (B5): Essential for coenzyme A production. 
Pyridoxine (B6): Critical for the development of cognition and protein metabolism. 
Biotin (B7): Promotes healthy skin and metabolic processes. 
Folate (B9): Required for red blood cell production as well as DNA synthesis and repair. 
Cobalamin (B12): Necessary for red blood cell synthesis and neuronal function. 
2. Ascorbic acid, or vitamin C: Promotes collagen formation, functions as an antioxidant, and strengthens the immune system. 

B.Vitamins Soluble in Fat 
1. Vitamin A: Essential for healthy skin, immune system, and vision. 
2. Vitamin D: Essential for immunological response, bone health, and calcium absorption. 
3. Vitamin E: Supports the defence of cell membranes by acting as an antioxidant. 
4. Vitamin K: Essential for bone metabolism and blood coagulation. 
II.Minersals:
Minerals are inorganic substances that are essential to many different body processes. 
1.Macrominerals: 
Greater quantities of these are needed. 
1. Calcium: Needed for nerve signalling, muscular contraction, and bone health. 
2. Phosphorus: Vital for the development of teeth and bones as well as the synthesis of energy. 
3. Magnesium: A component of nearly 300 metabolic processes, including those involving muscles and nerves. 
4. Sodium: Required for nerve transmission, muscular contraction, and fluid equilibrium. 
5. Potassium: Supports healthy neuron and muscle function as well as fluid equilibrium. 
6. Chloride: A component of stomach acid, it functions with salt to preserve fluid equilibrium. 
7. Sulphur: Essential to the structure of proteins and the activity of enzymes. 
2.Trace Minerals:
These are required in lesser quantities. 
1. Iron: Required for the synthesis of haemoglobin and the movement of oxygen. 
2. Zinc: Essential for DNA synthesis, wound healing, and immune system performance. 
3. Iodine: Essential for the synthesis of thyroid hormone. 
4. Selenium: Promotes thyroid function and functions as an antioxidant. 
5. Copper: Essential for red blood cell production and iron metabolism. 
6. Manganese: A component of energy metabolism and bone production. 
7. Fluoride: Essential for strong bones and oral health. 
8. Chromium: Associated with insulin action and the metabolism of macronutrients. 
9. Molybdenum: Helps the body's enzymes work. 
3.Additional Micronutrients: 
Apart from vitamins and minerals, certain other substances can also be categorised as micronutrients because of their advantageous effects on human health, even though very small amounts of them are needed. Among them are: 
Choline: Essential for brain development, muscle contraction, and liver function. 
Phytochemicals: Plant substances (such as flavonoids and carotenoids) that may be beneficial to health. 
Essential Fatty Acids: The formation of cell membranes and brain function depend on fatty acids like omega-3 and omega-6. 
Role of Individual Vitamins:
Vitamin D: 
1. The importance of vitamin D: necessary for strong bones and a healthy immune system. aids in the absorption of calcium, lowering the chance of fractures and osteoporosis. Deficiency risks include a higher chance of fractures, falls, heart problems, and weakened immune system. Sources: Supplements, sun exposure, and meals fortified with nutrients.[2] 
Calcium: 
Vital for osteoporosis prevention, bone health maintenance, and healthy muscle function. Deficiency risks include cardiovascular problems, muscle cramping, osteoporosis, and an increased risk of fractures. Sources: Leafy greens, vitamins, fortified plant-based milks, and dairy products. Calcium: Required Daily: Individuals 71 years of age and above: 1,200 mg; Men 51–70: 1,200 mg; Women 51–70: 1,200 mg. [3] 
Vitamin B12: Relevance: Essential for DNA synthesis, brain function, and the production of red blood cells. Deficiency risks include high homocysteine levels, neuropathy, anaemia, and cognitive impairment. Sources: supplements, fortified foods, and animal products (meat, dairy, and eggs). B12 vitamin: Everyday Need: Adults fifty-one and over: 2.4 micrograms. [4]

Vitamin C: Antioxidant, it supports healthy skin, the immune system, and the absorption of iron. Risks associated with deficiencies include scurvy, impaired wound healing, decreased immunity, and elevated oxidative stress. Citrus fruits, berries, tomatoes, peppers, and supplements are some of the sources. Vitamin C everyday Need:90 mg for men and 75 mg for women who are 51 years of age or older. [5]
Folate: A vital vitamin (B9) necessary for the synthesis, repair, and methylation of DNA as well as the formation of red blood cells. Deficiency risks include high homocysteine levels, a risk factor for cardiovascular illnesses, anaemia, and cognitive impairment. Leafy green veggies, legumes, nuts, fortified cereals, and supplements are some of the sources. Folate, or vitamin B9, is everyday Need: Dietary Folate Equivalents (DFE): 400 mcg for adults 51 years of age and above.[6] 
Iron: Vital for the synthesis of haemoglobin and the blood's oxygen transport. Deficiency risks include anaemia, exhaustion, impaired immune system performance, and diminished cognitive function. Red meat, chicken, fish, beans, lentils, fortified cereals, and supplements are some of the sources. Iron: Everyday Need:8 mg for men and women 51 years of age and older, respectively.[7] 
 Zinc: Relevance: Critical for DNA synthesis, cell division, immunological response, and wound healing. Deficiency risks include diarrhoea, hair loss, delayed wound healing, and impaired immunological function. Sources: Fortified foods, meat, seafood, legumes, seeds, and nuts. Zinc: Required Daily: Men 51 years of age and up: 11 mg; women 51 years of age and up: 8 mg. [8] 
Micronutrient Deficiencies on Oral Health:
Vitamin D: Periodontal disease, loss of alveolar bone, delayed dental development, and increased risk of tooth loss. [9] 
Vitamin D: Daily requirement: Adults aged 51-70: 600 IU (15 mcg); Adults aged 71 and older: 800 IU (20 mcg). [10] 
Calcium:
Weakening of jawbone, increased risk of periodontal disease, and tooth loss.[11] 
Vitamin B12: Glossitis, burning sensation in the mouth, mucosal ulceration, and recurrent aphthous stomatitis.[12] 
Vitamin C: Scurvy leading to gingivitis, bleeding gums, and loosening of teeth. [13] 
Folate (Vitamin B9): Gingival hyperplasia, mucositis, and increased susceptibility to oral infections.[14] 
Iron: Glossitis, angular cheilitis, mucosal pallor, and increased risk of oral candidiasis.[15] 
 Zinc: Delayed wound healing, taste alterations, and increased susceptibility to oral infections. [16] 
Potassium: Sustaining Saliva Production and Fluid Balance Function: The body needs potassium to maintain the right fluid balance, which is necessary for saliva production and secretion. Impact on Oral Health: Proper salivation is essential for maintaining good oral health because it removes food particles, balances bacterially generated acids, and supplies the enzymes needed for digesting. The risk of dental cavities, periodontal disease, and oral infections can rise in individuals who experience xerostomia or reduced salivary flow. 
Function: Potassium aids in preserving the body's acid-base equilibrium, which is essential for several physiological functions. [17,18]
Impact on Oral Health: Maintaining a neutral pH in the oral cavity through proper acid-base balance helps shield teeth from erosion and disease by preventing demineralization of tooth enamel and encouraging remineralization. 
1. Muscle contraction and nerve function: 
Function: Adequate neuron and muscle contraction depend on potassium. Impact on Oral Health: It promotes the health of the muscles used in chewing and swallowing, guaranteeing effective mastication and lowering the possibility of oral injuries or swallowing difficulties brought on by weak or dysfunctional muscles. 
2. Bone Health: Function: By lowering calcium loss through urine, potassium can affect bone health and metabolism. 
Impact on Oral Health: By assisting in the preservation of the alveolar bone, which supports the teeth, this can indirectly improve oral health by lowering the chance of tooth loss from bone resorption.[19] 
Function of micronutrients in people wearing full dentures: 
Relevance to the Tissue Health of Denture Patients: The maintenance of healthy oral tissues is ensured by an adequate intake of micronutrients, and this is essential for the comfort and functionality of dentures. 
Bone Preservation: The alveolar bone structure, which supports the dentures, is maintained by micronutrients, particularly calcium, phosphorus, and vitamin D. Discomfort and ill-fitting dentures can result from bone loss. 
Vitamins A, C, and E are vital for the repair of oral tissues. This is especially important for denture wearers who may get sores or irritate their mouths from wearing dentures. Immune system support is provided by a diet rich in vitamins and minerals. This lowers the risk of mouth infections and speeds up the healing process for any oral health problems. To maintain oral and general health, people wearing complete dentures must maintain a balanced diet high in these micronutrients. A diet that satisfies these nutritional requirements can be customised with the assistance of a nutritionist and/or dentist on a regular basis. 
Vitamin A: Essential for maintaining healthy mucous membranes. Promotes healing of oral tissues. Deficiency can lead to dry mouth and delayed wound healing. [20] 
Vitamin B Complex: Vital for maintaining healthy oral tissues and preventing sores and inflammation. B2 (Riboflavin): Prevents angular cheilitis (cracks at the corners of the mouth).B3 (Niacin): Important for maintaining healthy mucous membranes.B6 and B12: Important for maintaining healthy gums and reducing the risk of periodontal disease.[21] 
Vitamin C: Essential for collagen synthesis, which is crucial for the maintenance of the gums and oral tissues. Aids in the healing process and helps prevent bleeding gums and scurvy.[22] 
 Vitamin D: Crucial for calcium absorption, which is important for maintaining bone health. Helps in the retention of the denture structure by preserving the alveolar bone. [23] 
  Vitamin E: Acts as an antioxidant, protecting cells from oxidative stress. Promotes healing of oral tissues.
Minerals
Calcium: Fundamental for maintaining the integrity of the alveolar bone, which supports the dentures. Prevents bone resorption that can affect the fit of the dentures. [24]  
 Phosphorus: Works with calcium to maintain healthy bones and teeth. Helps in the formation of strong denture-supporting structures. [25] 
 Magnesium: Supports bone health and is involved in over 300 biochemical reactions in the body. Aids in the structural development of bone.
Zinc: Important for immune function and wound healing. Aids in the maintenance and repair of oral tissues.
Iron: Essential for the prevention of anaemia, which can affect the overall health and healing capacity of oral tissues.
Fluoride: Helps in preventing decay of any remaining natural teeth. Contributes to the overall oral health, reducing the risk of infections.[26]  
CONCLUSION: 
The health of the aged patients is very fragile. Just rendering dental services alone will not solve the problem completely. The dental clinicians must examine the geriatric patient carefully, if necessary, should consult the physician, regarding the general health and within the purview of the dentist, should advise the proper nutrients which includes both macro and micronutrients.
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