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Vitamins are among the most fundamental nutrients required by the human 
body, playing roles in countless bodily processes. From boosting the immune 
system to maintaining healthy bones, skin, and cognitive function, vitamins 
ensure that the body operates smoothly and efficiently. A deficiency in any of 
these vital nutrients can lead to serious health issues and diminish quality of life. 

Vitamins are essential organic compounds that act as catalysts in the body's 
metabolic reactions. They also function as electron donors, antioxidants, and 
regulators of gene transcription. Thirteen vitamins have been identified, each 
with a specific minimum intake level required to prevent nutritional deficiencies. 
Vitamins are categorized into two groups: fat-soluble and water-soluble. 

The human body is unable to produce most vitamins; therefore, they must be 
obtained through diet. This process depends on the quality of food, intestinal 
absorption, and the method of preparation, which together determine the 
bioavailability of the vitamin. 

 

Vitamin C (Ascorbic Acid) 

Role 

Vitamin C, as a powerful antioxidant, helps strengthen the gums, improve 
tissue repair, and enhance the body's resistance to oral infections. 

As a water-soluble vitamin, Vitamin C plays multiple roles in the body: 

• Antioxidant: Vitamin C neutralizes free radicals, preventing cellular 
and DNA damage. 

• Collagen Synthesis: It is essential for the hydroxylation of proline 
and lysine in collagen chains. Without Vitamin C, collagen becomes 
unstable and weak. 

• Iron Absorption: Vitamin C converts non-heme iron (found in plant 
sources) into a more absorbable form (Fe²⁺), enhancing its 
absorption in the intestine. 

• Immune System Boost: It stimulates the production of white blood 
cells, particularly lymphocytes and phagocytes, and protects 
immune cells from oxidative stress. 
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• Metabolism: Vitamin C is involved in the production of 
norepinephrine and carnitine, which are vital for energy metabolism. 

Importance for Oral and Dental Health 

• Gum Strength through Collagen Formation: Vitamin C is essential 
for collagen production, a protein that provides strength to 
connective tissues, including the gums. A deficiency can lead to 
weakened gums and increased bleeding. 

• Resistance Against Infection: Vitamin C helps boost the immune 
system, thereby enhancing the body’s resistance to bacterial 
infections that can cause gum disease or result from dental 
procedures (such as surgery). 

• Wound Healing by Facilitating Tissue Repair: Vitamin C supports 
wound healing and accelerates the repair of damaged tissues in the 
mouth, such as the gums, as well as wounds caused by dental 
treatments and surgeries. 

• Reducing Inflammation: This vitamin has anti-inflammatory 
properties that help reduce inflammation in the oral environment. 

• Prevention of Gum Recession: It supports gum health and prevents 
gum recession. 

• Lower Risk of Periodontitis: Periodontitis is a severe gum disease 
that can lead to tooth loss. Vitamin C helps reduce the risk by 
strengthening the gums and immune system. 

Mechanism of Action 

Ascorbic acid, commonly known as Vitamin C, possesses strong 
antioxidant properties. It neutralizes free radicals that can damage cells 
and impair their function. Antioxidants like ascorbic acid reduce oxidative 
damage by converting harmful chemicals into non-toxic molecules. By 
minimizing such damage, the risks of cancer and cardiovascular diseases 
also decrease, highlighting the crucial role of adequate Vitamin C intake in 
maintaining overall health. 

Symptoms of Vitamin C Deficiency in the oral environment 

• Bleeding gums 
• Slow wound healing 
• General weakness and fatigue 
• Gum inflammation 
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Food Sources 

Citrus fruits (oranges, lemons, grapefruits), strawberries, kiwi, broccoli, bell 
peppers 

Vitamin A (Retinol) 

Role 

Vitamin A helps maintain healthy gums, increases saliva production, and 
strengthens the immune system. 

A healthy dental care routine should include brushing, flossing, and visiting 
the dentist twice a year. However, if you want to ensure that your teeth and 
gums are in excellent condition, maintaining their health both from the 
inside and outside is essential. The first things that may come to mind are 
avoiding bad oral habits (such as smoking) and drinking enough water, but 
having a vitamin-rich diet and using supplements when necessary can also 
be very beneficial! 

Everyone knows that taking good care of your teeth and maintaining a 
healthy diet can keep your smile strong, healthy, and free of dental 
problems. But did you know that consuming too much or too little of certain 
nutrients can harm your mouth and teeth, leading to infections and oral 
disorders? It’s absolutely true! In order for body tissues to resist disease, 
it’s important to consume an adequate amount of minerals and nutrients. 

Importance for Oral and Dental Health 

• Gum Strengthening: Vitamin A helps maintain the health of the 
gums. It protects them by strengthening the epithelial tissues that 
cover the gums. 

• Increased Saliva Production: Saliva acts as a natural defense 
barrier against bacteria. Vitamin A helps increase saliva production, 
which in turn helps prevent tooth decay and gum disease. 

• Facilitating Wound Healing: Vitamin A supports the repair of 
damaged tissues in the mouth. If your gums become cut or 
wounded, vitamin A promotes faster healing and speeds up the 
overall tissue repair process. 
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• Maintaining the Health of Mucous Membranes: The mucous 
membranes in the mouth act as a protective barrier. Vitamin A 
helps maintain the health and integrity of these membranes. 

• Boosting the Immune System: Vitamin A strengthens the immune 
system, making the body more resistant to oral infections and 
thereby helping to prevent secondary infections resulting from 
dental treatments (such as surgery). 

Mechanism of Action 

• Vision: Vitamin A is involved in the formation of rhodopsin, a pigment 
in the retina necessary for low-light vision. 

• Cell Differentiation: It regulates gene transcription, playing a role in 
epithelial and immune cell differentiation. 

• Antioxidant Properties: The beta-carotene form of Vitamin A 
neutralizes free radicals. 

• Immune Function: It enhances lymphocyte production and protects 
mucosal barriers. 

Symptoms of Vitamin A Deficiency in the oral environment 

• Dry mouth 
• Gum inflammation 
• Frequent oral infections 
• Delayed wound healing 

Food Sources 

Carrots, sweet potatoes, spinach, pumpkin 

Vitamin B Complex 

B Vitamins, including B9, B6, B3, B2, B1, and B12, are essential for energy 
production, cell repair, and DNA synthesis. They also support gum and 
tissue health by improving blood circulation. A balanced intake of B 
vitamins can help reduce the risk of oral diseases and inflammation. 

 

Role 
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Supports nerve function and reduces oral inflammation. 

Each B vitamin has distinct roles and mechanisms: 

• B1 (Thiamine): A cofactor in carbohydrate metabolism and energy 
production via the Krebs cycle. 

• B2 (Riboflavin): A precursor for FAD and FMN, involved in oxidation-
reduction reactions. 

• B3 (Niacin): Forms NAD⁺ and NADP⁺, essential for electron 
transport in energy metabolism. 

• B5 (Pantothenic Acid): A component of Coenzyme A, crucial for fat 
and carbohydrate metabolism. 

• B6 (Pyridoxine): A cofactor in amino acid metabolism and 
neurotransmitter production. 

• B7 (Biotin): Participates in carboxylation reactions, fatty acid 
synthesis, and gluconeogenesis. 

• B9 (Folate): Involved in DNA and RNA synthesis and amino acid 
metabolism. 

• B12 (Cobalamin): Essential for DNA synthesis and normal nervous 
system function. 

Deficiency Effects 

• Cracks at the corners of the mouth 
• Tongue inflammation 
• Burning mouth syndrome 

Food Sources 

Whole grains, eggs, fish, leafy greens 
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Vitamin D (Calciferol) 

Role 

Vitamin D aids calcium absorption, strengthening teeth and bones. Plays 
an important role in bone and tooth mineralization, helping to prevent gum 
inflammation and cavities. 

Mechanism of Action 

• Calcium and Phosphorus Regulation: Enhances intestinal 
absorption and renal reabsorption of calcium and phosphorus. 

• Bone Health: Promotes bone mineralization by increasing blood 
calcium and phosphate levels. 

• Immune Regulation: Improves immune cell function. 
• Neurotransmitter Regulation: Influences dopamine and serotonin 

synthesis, impacting brain function and mental health. 

Symptoms of vitamin D deficiency in the oral environment 

• Tooth decay 

• Gum diseases 

• Osteolysis of the jaw 

Food Sources 

Fatty fish (salmon, tuna), egg yolk, mushrooms 

 

 
 
 
 

 

 

Vitamin K 
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Role 

Vitamin K aids blood clotting and strengthens bones. Helps with calcium 
absorption and can reduce the signs of gum disease. 

Mechanism of Action 

• Blood Clotting: Activates clotting factors (II, VII, IX, X). 
• Bone Health: Activates osteocalcin, essential for bone formation and 

calcium metabolism. 
• Vascular Protection: Prevents abnormal vascular calcification. 

Symptoms of vitamin K deficiency in the oral environment 

• Bleeding gums 

• Swelling and redness of the gums 

• Gum sensitivity 

Food Sources 

Dark leafy greens, broccoli, kale 

 

 

Vitamin E (Tocopherol) 

Role 

Can improve healing and reduce inflammation, and help manage gum 
disease  . A powerful antioxidant that protects oral tissues. 

Mechanism of Action 

• Free Radical Neutralization 
• Inflammation Reduction 
• Immune Function Enhancement 
• Cellular Signaling Regulation 
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The effects of vitamin E deficiency in the oral environment  

Increased risk of oral infections, delayed wound healing. 

Food Sources 

Nuts, seeds, spinach, vegetable oils 

Calcium 

This essential mineral helps form the structure of your teeth and 
strengthens the enamel, which is the protective outer layer. Calcium intake 
is especially important during childhood and adolescence when teeth are 
still developing, but it remains vital throughout life to help prevent tooth 
decay and osteoporosis. 

Role 

Calcium is an essential element for the formation and strength of teeth and 
bones. 

Mechanism 

• Bone and tooth structure: About 99% of the body's calcium is 
stored in bones and teeth, contributing to their strength. 

• Nerve signal transmission: Calcium plays a role in transmitting 
nerve signals at synapses. The entry of calcium into the ends of 
neurons triggers the release of neurotransmitters. 

• Muscle contraction: Calcium binds to troponin C, activating actin 
and myosin filaments, which enables muscle contraction. 

• Blood clotting: Calcium acts as a cofactor in blood coagulation 
processes, helping activate clotting factors. 

• Enzyme regulation: Many enzymes require calcium for their activity. 

Symptoms of calcium deficiency in the oral environment 

• Tooth decay 

• Gum diseases 

• Osteolysis of the jaw 
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• Problems in the development of teeth 

• Bone weakening 

Food Sources 

Dairy products, dark green leafy vegetables, almonds 

 

Phosphorus 

Role 

Helps with calcium absorption, promotes healthy teeth and connective 
tissues in the oral cavity . Phosphorus, along with calcium, plays a crucial 
role in forming tooth enamel and bones. 

• Tooth structure: Phosphorus and calcium form the primary structure 
of tooth enamel, the hardest tissue in the body, protecting teeth 
from decay. 

• Strengthening alveolar bones: These bones hold the teeth in place. 
Phosphorus helps strengthen them, preventing tooth loosening. 

• Enamel repair: If tooth enamel is damaged, phosphorus, along with 
other minerals, aids in its restoration. 

• Regulating oral pH: Phosphorus helps maintain pH balance in the 
mouth, preventing harmful bacterial growth and tooth decay. 

Mechanism 

• Bone and tooth structure: Phosphorus combines with calcium to 
form hydroxyapatite. 

• Energy production: It is involved in the production of ATP and GTP, 
which serve as energy carriers in the body. 

• pH regulation: Phosphates act as buffers to maintain acid-base 
balance. 

Deficiency and Consequences 

• Softening of bones and teeth 
• Weakened teeth and increased risk of fractures 
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• Slower tooth growth in children 
• Weakened immune system and higher risk of infections 

Food Sources 

Meat, fish, dairy products, nuts 

 

Potassium 

Potassium helps maintain proper electrolyte balance and supports healthy 
nerve function, which is vital for the sensation in your teeth and gums. 
Additionally, potassium helps regulate blood pressure, which can ensure 
adequate blood flow to the gums and surrounding tissues. 

Role 

Potassium helps maintain oral acidity balance and prevents tooth decay. 

Mechanism 

• Electrolyte balance: Potassium, along with sodium, regulates fluid 
balance and osmotic pressure. 

• Nerve and muscle function: It plays a role in generating action 
potentials in nerve and muscle cells. 

• Blood pressure regulation: Potassium counteracts sodium’s effect 
in raising blood pressure. 

Symptoms of potassium deficiency in the oral environment 

• Change in sense of taste 

• Muscle weakness when chewing and talking 

Food Sources 

Bananas, avocados, spinach, potatoes 
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Magnesium (Mg) 

Role 

Magnesium helps maintain gum health and reduces inflammation. It also 
plays a role in calcium and phosphorus absorption. Helps maintain strong 
tooth enamel, prevent tooth decay and erosion. 

• Better calcium absorption: Magnesium enhances calcium 
absorption, which is essential for strong teeth. 

• Reducing inflammation: Magnesium has anti-inflammatory 
properties that help prevent gum diseases. 

• Boosting the immune system: It strengthens immunity, helping fight 
oral infections. 

• Regulating blood pressure: Magnesium helps control blood 
pressure, reducing the risk of gum diseases. 

• Maintaining acid-base balance in the mouth: It helps prevent tooth 
decay by stabilizing pH levels. 

Mechanism 

• Bone health: Works with calcium and phosphorus in bone 
mineralization. 

• Muscle and nerve function: Regulates calcium channels and plays 
a role in muscle contraction. 

• Coenzyme function: Participates in over 300 enzymatic reactions, 
including ATP production. 

Deficiency Symptoms 

Magnesium deficiency can cause fatigue, muscle weakness, numbness, 
tingling, mood changes, and sleep disorders. It may also affect oral health, 
leading to gum problems and increased tooth sensitivity. 

Symptoms of magnesium deficiency in the oral environment 

• Gingivitis  

• Loose teeth and gum recession 

• Osteoporosis (seen in the jaw bone) 
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Food Sources 

Dark green leafy vegetables, nuts, seeds, legumes, bananas 

 

 

Zinc (Zn) 

Role 

Zinc helps wound healing and strengthens the immune system. It also 
plays a role in maintaining gum health. 

Mechanism 

• Enzyme cofactor: Involved in over 300 enzyme activities, including 
DNA and RNA synthesis. 

• Immune system function: Essential for T-cell activity and other 
immune responses. 

• Wound healing: Plays a role in cell division and differentiation. 

Symptoms of zinc deficiency in the oral environment 

• Decreased sense of smell and taste 

• Canker sores 

• Gingivitis 

• Slow healing of wounds 

• Mucosal ulcers 

Food Sources 

Red meat, poultry, fish, legumes, nuts, eggs 
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Fluorine (F) 

Role 

Fluorine is one of the most important minerals for dental health. It 
strengthens tooth enamel and increases its resistance to acids produced by 
oral bacteria. 

Fluoride: In small, regulated amounts, it can help strengthen tooth enamel 
and prevent cavities 

Mechanism 

• Dental health: Fluorine reinforces enamel and prevents tooth decay. 
• Bone health: It contributes to the formation and stabilization of 

hydroxyapatite in bones. 

Symptoms of fluorine deficiency in the oral environment 

• Tooth decay 

• Tooth enamel weakness 

Food Sources 

Fluoridated drinking water, some seafood 

 

 

 

 

 

 

Conclusion: The Importance of Vitamins in Oral Health 
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In addition to overall well-being, vitamins play a significant role in 
maintaining oral health. For example, vitamin D aids in the absorption of 
calcium and phosphorus, which are crucial for strong teeth. Vitamin C 
supports healthy gums and helps prevent gum disease. Therefore, 
ensuring an adequate and balanced intake of vitamins not only guarantees 
overall health but also directly contributes to the maintenance of oral 
health.  

Vitamin A, known for its role in maintaining mucosal surfaces, has shown 
protective effects in various diseases. Similarly, other vitamins such as 
vitamins C, D, and E also play protective roles.  

Vitamin C, which is crucial for collagen formation and gum health, has 
been associated with improved oral health.  

Vitamin D is recognized for its role in bone metabolism and has been 
linked to reduced incidence of periodontitis through its supportive effects on 
bone and dental health.  

Meanwhile, vitamin E, with its anti-inflammatory properties, contributes to 
periodontal health by modulating inflammatory responses. 

The impact of dietary supplements on periodontal health has been studied, 
and there is evidence suggesting that supplementation with these essential 
vitamins may slow the progression of periodontal diseases, particularly in 
populations at higher risk due to nutritional deficiencies. The role of 
supplements is especially emphasized in situations where dietary intake 
may not be sufficient to meet daily requirements. 


