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Introduction 

Calcium and vitamin D are two essential nutrients that play a critical role in maintaining good health. 

They work in synergy to ensure the proper functioning of various organs and systems in the human body. 

Calcium is a mineral that is essential for strong bones and teeth, muscle function, nerve transmission, and 

blood clotting. It also plays a role in hormone secretion and enzyme activation. The body needs a constant 

supply of calcium as it is continuously being used and lost through urine, sweat, and feces. Vitamin D, on the 

other hand, is a fat-soluble vitamin that helps the body absorb and use calcium effectively. It is essential for 

bone health, as it aids in the formation and maintenance of strong bones. Vitamin D also plays a role in muscle 

function, immune system regulation, and cell growth. 

The interrelation between calcium and vitamin D is crucial as vitamin D helps the body absorb 

calcium from the diet and helps the body maintain the proper levels of calcium in the blood. Without adequate 

vitamin D, the body cannot absorb enough calcium, which can lead to weak bones and an increased risk of 

fractures. 

Importance of Calcium 

Calcium is essential for the development and maintenance of strong bones and teeth. It is particularly 

important during childhood and adolescence when bones are growing and developing. Adequate calcium 

intake during these stages can help prevent osteoporosis later in life. Calcium also plays a critical role in 

muscle function, including the contraction and relaxation of muscles. It is essential for nerve transmission and 

blood clotting. Low levels of calcium in the blood can lead to muscle cramps, seizures, and abnormal heart 
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rhythms. Food sources of calcium include dairy products, leafy green vegetables, nuts, and fortified foods 

such as breakfast cereals and orange juice. 

Importance of Vitamin D 

 Vitamin D is essential for the absorption and use of calcium in the body. It helps the body maintain 

the proper levels of calcium in the blood, which is crucial for bone health. Adequate vitamin D intake can 

help prevent osteoporosis, fractures, and falls in older adults. Vitamin D also plays a role in immune system 

regulation and cell growth. Low levels of vitamin D have been associated with an increased risk of various 

diseases, including cancer, diabetes, and autoimmune diseases. Food sources of vitamin D include fatty fish 

such as salmon and tuna, egg yolks, and fortified foods such as milk and cereal. However, the primary source 

of vitamin D is through exposure to sunlight, as the body can produce vitamin D when the skin is exposed to 

ultraviolet B radiation. 

Maintaining Calcium and Vitamin D Balance 

The recommended dietary allowance (RDA) for calcium and vitamin D varies depending on age, sex, and 

other factors. As per the latest guidelines by the Indian Council of Medical Research (ICMR) in 2020, the 

RDA for calcium for adults is 600-1000 mg/day, while the RDA for vitamin D is 400-600 IU/day. 

• To maintain adequate levels of calcium and vitamin D in the body, it is essential to eat a balanced and 

varied diet that includes sources of both nutrients. Sun exposure can also be a good source of vitamin D, 

but it is important to balance sun exposure with the risk of skin damage and skin cancer. 

• Supplementation may be necessary for individuals who are unable to get enough calcium and vitamin D 

from their diet or sun exposure. However, it is important to speak with a healthcare professional before 

starting any supplements to ensure they are safe and appropriate. 

Metabolism of calcium and vitamin D in humans 

Calcium metabolism 

• Dietary calcium is absorbed in the small intestine with the help of vitamin D and transported to the 

bloodstream.  

• Calcium in the bloodstream is regulated by parathyroid hormone (PTH), which is released when blood 

calcium levels are low.  

• PTH stimulates the release of calcium from bones, promotes the reabsorption of calcium in the kidneys, 

and increases the absorption of calcium in the small intestine.  

• Vitamin D helps to increase calcium absorption in the small intestine by stimulating the production of 

calcium-binding proteins.  

• Excess calcium is excreted in the urine. 

http://www.thescienceworld.net/
mailto:thescienceworldmagazine@gmail.com


                                                                                  
 

 

 

 

521                                                                                                                             

   

 
Published 29.03.2023 

Official Website 

www.thescienceworld.net  

thescienceworldmagazine@gmail.com  

M a r c h ,  20 23 ;  3     ( 0 3 ) ,  5 1 9 -5 2 2 Bansal et al  

Vitamin D metabolism 

• Vitamin D can be obtained from the diet or synthesized in the skin when exposed to sunlight. 

• Vitamin D in the skin is converted to an inactive form and transported to the liver. 

• In the liver, vitamin D is converted to 25-hydroxyvitamin D (25(OH)D), which is the main circulating 

form of vitamin D in the bloodstream. 

• 25(OH)D is transported to the kidneys, where it is converted to the active form of vitamin D, 1,25-

dihydroxyvitamin D (1,25(OH)2D). 

• 1,25(OH)2D stimulates the absorption of calcium and phosphorus in the small intestine and promotes the 

reabsorption of calcium in the kidneys. 

• Excess vitamin D is stored in adipose tissue and can be released as needed. 

Calcium and vitamin D deficiencies are widespread worldwide and can occur in people of all ages 

and backgrounds. However, certain groups of people are at a higher risk of developing calcium and vitamin 

D deficiencies: 

1. Infants and young children: Infants who are exclusively breastfed may be at risk of vitamin D deficiency 

because breast milk contains low levels of vitamin D. Additionally, young children who do not consume 

enough calcium-rich foods may not get enough calcium, which can affect their bone development. 

2. Adolescents and young adults: Adolescents and young adults may be at risk of calcium and vitamin D 

deficiency due to poor dietary habits, such as consuming high amounts of processed foods and sugary 

drinks instead of nutrient-dense foods. 

3. Older adults: As people age, their bodies may become less efficient at absorbing and using calcium and 

vitamin D. Additionally, older adults are more likely to have chronic conditions or take medications that 

can interfere with calcium and vitamin D metabolism. 

4. People with limited sun exposure: Vitamin D is produced in the skin when exposed to sunlight. People 

who live in northern latitudes, spend most of their time indoors, or cover their skin for cultural or religious 

reasons may not get enough vitamin D from sunlight. 

5. People with digestive disorders: Certain digestive disorders, such as celiac disease, inflammatory bowel 

disease, and bariatric surgery, can interfere with the absorption of calcium and vitamin D. 

6. Vegetarians and vegans: Vegetarians and vegans may be at risk of calcium and vitamin D deficiency if 

they do not consume enough calcium-rich plant-based foods or fortified plant-based foods and beverages. 

7. People with certain medical conditions: Certain medical conditions, such as hyperparathyroidism, chronic 

kidney disease, and cancer, can affect calcium and vitamin D metabolism and increase the risk of 

deficiencies. 
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It's important to note that some people may have an increased risk of calcium and vitamin D deficiency due 

to a combination of factors, such as poor diet, limited sun exposure, and certain medical conditions. If you are 

at risk of calcium and vitamin D deficiency, talk to your healthcare provider about getting enough of these 

essential nutrients through food and supplements. 

In conclusion, calcium and vitamin D are essential nutrients that play a crucial role in maintaining 

good health. They work in synergy to ensure the proper functioning of various organs and systems in the body. 

Adequate intake of calcium and vitamin D through a balanced diet and sun exposure is very important. 
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