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Abstract---Immune system is defined as the variety of cells and 

molecules that have involved in protecting humans/animals from the 

invasion of pathogenic microorganisms/antigens. The  immune 
system structures;  thymus  spleen,  lymph  nodes  and  specific 

immunity  cells which plays a major role in the immune mechanism. 

This review paper describes the various effects of micro and macro 

nutrients on the immune system of the human body. 
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Introduction  

 
Immune system is defined as the variety of cells and molecules that is involved in 

protecting humans/animals from the invasion of pathogenic 

microorganisms/antigens. The  immune system structures;  thymus  spleen,  
lymph  nodes  and  specific immunity  cells which plays an essential part of the 

immune mechanism.  
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Effects of nutrition on immune system 

 

The dietary factors that harm  the immune system functions  are majorly either  

due to lack of  intake  of  macro-nutrients or deficiency  in  some  specific  
micronutrients. Intake of nutrition that is balanced with regards to vitamin, 

mineral and proteins enhance the ability to resist communicable infections and 

also supplements the system to carry out its essential functions.1 

 

Carbohydrates (CHO):  

 
Carbohydrates are the important nutrient and are found in diet rich with carbon, 

hydrogen and molecules of oxygen.2, 3 They are simple sugars or complex starch.  

Carbohydrates are an essential fuel element for immune system. Glycogen is 
mostly present in liver and in other organs and muscles. Glycogen in the form of 

blood glucose, is essential for providing constant energy to the cells and the 

tissues.3-5 Lack of carbohydrates in diet may lead to abnormal performance of 

immune system. 
Fats 

 

Fats are one of the most significant nutrition sources and are needed for proper 
mechanism of the immune system. Fats are involved in various functions like 

absorption  of  vitamins (A,  D,  E, K), it acts as a source for  omega  3  and  

omega  6  oil  acid,  essential for neural functions, provision of permeability and 
stability for cell membranes. 6 One gram of fat provides double the energy than 

protein and also essential for mechanism. 4 Diets, containing high amount of fats 

can reduce inflammatory action at the cellular levels. 7 
 

Proteins 

  

Proteins are mainly needed for the immune mechanism. Intake of protein rich 
foods enhances the immunity. It is rich in cereals, nuts, sprouts and others. They  

the  framework  of  body  defense  systems,  enzymes  that  control  body 

functions, and some hormones.5 Lack of proteins suppresses the immune system. 
Too much consumption of certain amino acids can cause defects in the 

functioning of the immune system.7 

 
Enhancement of immune system 

Milk as unique source of immunomodulatory ingredients 

 
Milk contains casein and whey protein along with milk fat.8 Lactoferrin (LF) as 

well as caseinoglycopeptides (CGP) enhance the functions of the lymphocytes.9 

Blood cells have shown to possess enhanced phagocytic functions post milk 

consumption.10 Conjugated linoleic acid (CLA), helps to improve the lymphocyte 
response and function.11 Whey proteins on the other hand help to gain weight in 

immune compromised cases 12 and it raises the tissue concentrations of 

glutathione; that is actively involved with cellular immunity.13 It also inhibits 
biding of the virus to the receptors on the surface of the T cells in HIV patients.14 

Bovine milk which has a  higher concentration of immunoglobulins also enhances 

the immune response.15  
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Colostrum and strengthening the immunity of infants  

 

 Colostrum is the breast secretion that follows the release of mature milk, 

which is different in form and nutritional properties, it is yellow liquid 

water, but it forms a high degree of immunity to infants. The colostrum is 

exposed from 5-10 days after birth, remains its nature until it reach at the 
tenth day after that  its properties has been turned to mature milk.16,17 

 It is responsible for the anti-infection and stable in the acidic environment 

of the stomach and resistant to digestive enzymes.18 

 Lysozymes, which has a concentration of 300 times when compare to cow's 

milk, which attacks and destroys the cell membranes of bacteria after 

inhibition of pathogens.  Peroxides found in breast milk, infant saliva and 

vitamin C found in colostrum.19 

 Lacto peroxidase in breast milk kills Streptococcus bacteria.20 

 Lactoferrin in milk,  protein containing iron that has immunological 

properties.21,22 

 Lactobacillus bifidus creates  an environment  in  the  digestive  tract  

activates  the  growth  of Lactobacillus bifidus bacteria, produce acetic acid 
or lactic acid from lactose, which inhibits the growth of pathogenic 

microbes, reduces the infant's susceptibility to infectious diseases and 

inhibits the growth of E. coli.23,24 

 In addition, a group of proteins (Immunoglobulins) in breast milk play an 

important role in protecting the body against infectious diseases. 

Immunoglobulin such as IgA, which are present at high concentrations in 

the early days of the infant's life, because they contain many antibodies that 
act as anti-viral, antibacterial against pathogens, effective against the 

diseases such as viral diseases, Streptococcus infection, and pneumonia, as 

well as its resistance to enzyme activity, and it is stable in the high acidic 
medium of stomach.25,26 

 

The role of dairy products  

 
Dairy products such as fermented milk and skimmed yogurt made from 

unpasteurized milk, yogurt, and turkey cheese are rich in natural yeast. They 

play a vital role in fermenting undigested plant fibers and converting them into 
products and strengthen the immunity system.27 it lowers cholesterol, which 

decreases the risk rates of associated with cardiac diseases, and increase the 

useful microorganisms that reduce the allergist, malignant tumors, intestinal 
ulcers, and diarrhea and reduce high blood pressure. It is necessary to increase 

the intake of skimmed yogurt because it increases the growth of useful bacteria, 

especially in cases of illness or weakness or in cases of convalescence after 
surgery, so it is necessary to take one or two cups per meal.28,29 

 

Fruits, vegetables and juices 

 
Fruits such as apples, pomegranate, grapefruit, orange, strawberry, avocado, 

bananas, grapes, green apples, pears, melons, berries, cherries, kiwi, pineapples, 

apricots, lemons, peaches and dates.30-32 Cabbage, broccoli, broccoli, cauliflower, 
beetroot, carrots, pepper, radish, watercress, parsley, celery, red onion, garlic, 

pumpkin, eggplant, tomatoes, green beans, potatoes, spinach, artichoke, 
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turnip.33-35 Intake of fresh fruits, vegetables and salads increase the efficiency of 

the immune system.36 

 

Juices of beet root, celery, fresh cabbage, asparagus, black grape, carrot, fresh 
apple, fresh lemon, orange, pineapple, pomegranate, cranberry, raspberry, 

apricot, peach, pear juice, strawberry, cucumber with lemon and grape fruit with 

lemon.35,37 It supplies essential nutrients and enhance the function of immune 
system. 

 

The role of drinking water  
 

Drinking two to three cups on the stomach early morning as well as drink extra 

amounts of water throughout the day is essential. Consumption of a glass of 
water half an hour before meals helps digestion and similarly a glass of water 

before the bath helps to reduce the blood pressure. One glass of water prior going 

to sleep reduces the risks of heart attack. It works on the sedimentation of 

mucous membranes lining the respiratory tract, which helps the production of 
antibodies and white blood cells, thereby strengthening the immune system's 

performance.38, 39 

 
Role of green foods 

 

Juices extracted from the organic wheat plant and small organic barley leaf 
extract, organic oats grasses extract, spirulina, chlorella, organic green dandelion, 

green broccoli,  organic  spinach,  organic  kale,  organic parsley, organic 

cauliflower, sea kelp, sea dulse, marine green algae and marine vegetables.40,41 

Supplementation of balanced diet containing organic sprouts, super seeds, 

medicinal crops and probiotics in the diet. These natural resources have 

demonstrated enormous health benefits and also boost up the immunity.42 

 
Functional foods 

 

Fiber rich foods, fish, fish oils, mushroom, tempeh (fermented soybean product), 
turmeric, black tea, green tea, oligosaccharides, fermented dairy products, wheat 

germ, wheat germ oil, flaxseed oil, olive oil, corn oil, ginger, garlic, berries, lignin, 

lycopene, sea food rich in  omega-3.41,43 It supplies essential nutrients and 
increases the production of white blood cells. Vitamins such as E, D, C, A, and B, 

which plays a role in improving the immune system.44 

 
Minerals 

 

Metal elements such as iron, zinc, selenium, and copper also help to strengthen 

the immune system.45, 46 

 

The role of volatile oils and aromas  

 
Volatile oils and aromas such as chamomile and lavender oils, coconut oil are 

used as an ointment to increase the immunity of the skin since they consider as 

protective substances that protect the body from infection.46 
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Micronutrients and immunity 

Vitamins and immunity 
 

Vitamins in many ways affect the immune response of our body.47 Antioxidants 

decrease cancer risks and also protect against minor infections.48 the 
micronutrients such as vitamins A, C and E have shown significant effect on 

various aspects of the immune system.49 

 

Vitamin A 
 

According  to  World Health Organization,  deficiency of vitamin  A is  a  serious  

public health  menace which affects  127  million    children in the preschool age 
group. It has also around 20 million deaths in the low income nations that is 

estimated to be 2.4% of the total deaths globally.  Among children, lack of vitamin 

A causes mortality and morbidity due to resulting measles, infections leading to 
diarrheal, and night blindness apart from severe anemia. Among women 

hypovitaminosis of A is correlated to pregnancy related mortality rates. Its daily 

consumption needs to be raised based for better and healthy life. 
 

β- Carotene derived from provitamin A prevents the phagocytic cells from 

undergoing auto oxidative damage. It also enhances the proliferative responses of 

T and B lymphocyte, stimulates functions of T cell, promotes cytokines 
production and increases the tumoricidal capacity of macrophage, cytotoxic T cell 

and natural killer cell.50 Vitamin A acts by the following functions: 

1. Modification of integrity and functions of the epithelium. 
2. Lymphoid mass 

3. Host immunity (specific/ nonspecific) 

 
Is deficiency may increase the risk of congenital HIV.51 Vitamin A 

supplementation has proven to significantly reduce all mortality when 

administered between 6-59 months.52 Dietary sources of Vitamin A include- sweet 
potatoes, pistachio  nuts, broccoli, spinach,  egg,  carrots,  peppers, cheese, 

apricots and green vegetables. 

 

Vitamin D 
 

Vitamin D receptors are expressed on the cells and hence it helps to alter the 

innate as well as adaptive immunity.53 It improves pulmonary Also, vitamin D 
plays an important role in pulmonary resistance and its deficiency has been 

linked to various respiratory infections. It affects both cytokine and 

immunoglobulin production. Besides it has a beneficial effect in autoimmune 
thyroiditis, multiple sclerosis and rheumatoid arthritis. It upregulates the 

lipopolysaccharide receptor on the surface of T lymphocyte and suppresses the 

vitamin A induced immunoglobulin E expression.54, 55 Vitamin D3 protects against 
the adipose tissue inflammation by causing disruption to the cycle of recruitment 

of macrophages.56 Sources of Vitamin D are all dairy products like milk and 

cheese apart from liver oil and tuna. Exposure to sunlight also helps to activate 
the vitamin D metabolism. 
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Vitamin E  

 

It is an anti-oxidant which enhances the immune system.57,58 Large doses of 

vitamin E stimulates the humoral and cell mediated immunity.59 Vitamin E 
decreases the production of prostaglandin E2 (PGE2) and hydrogen peroxide 

along with other immunosuppressive agents.60,61 Sources of Vitamin E  are 

peanuts, sunflower, tomato, wheat germ, broccoli and spinach. 
 

Vitamin B   

 
B complex includes thiamine (B1), riboflavin (B2), niacin (B3), pantothenic acid 

(B5), pyridoxine (B6), biotin (B7), folic acid (B9) and cobalamins (B12). Vitamin B6 

deficiency impairs lymphocyte maturation, growth and proliferation, and antibody 
production. It suppresses the production of Th1 cytokines and helps to promote 

Th2 action.62 Among healthy adults as a supplement, Vitamin B6 increases 

mitogen assisted proliferation of lymphocyte and helper T cells.63 Its deficiency 

can lead to defective IL-2 production and delayed or no response to T and B cell 
mitogens.64 Another study reported of decreased immune competency among 

cases undergoing dialysis due to Vitamin B6 deficiency.65  

 
Vitamin B12 enhances T cell response to concanavalin A (Con A) and also to the B 

cells synthesis by pokeweed mitogen (PWM). 66 It is reported that its deficiency 

can cause suppression of immunity to viral/bacterial infections in animal 
models.67 Among children its deficiency can cause white blood cell related 

abnormalities.68 Reduced folate levels can result in abnormality with the  

neutrophil functioning.69 Sources of Vitamin B6 include tuna, salmon, beef  chick 
peas, liver, cereals,  rice onions. Sources of Vitamin B9 include spinach, avocado, 

lettuce, salmon, egg, kidney beans, shellfish, peanuts and rice. Sources of 

Vitamin B12 are all dairy products and green leafy vegetables along with cereals. 

 
Vitamin C 

 

Vitamin C deficiency results in decreased bactericidal activity and reduced 
movements of neutrophils and macrophages. It also reduces the resistance to 

microbial infection. Several mechanisms have been put forward were Vitamin C 

plays an essential role, 70, 71 such as: 
 

 modulation of levels of intracellular cyclic nucleotide,  

 synthesis of prostaglandins 

 protection of 5’- lipoxygenase,  

 production of cytokines,  

 antagonism of leukocytes and histamine, 

 neutralization of oxidants 

 

Intake of vitamin C shows significant increase with serum IgG and IgM levels 
especially in older women.72 Sources of Vitamin C include all citrus fruits apart 

from tomato, red and green pepper along with green peas. 
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Minerals and immunity 

Selenium (Se) 
 

Selenium is mostly found in aquatic products, kidney, heart and liver and also in 

whole wheat 73,74 .Selenium (Se) via its incorporation into cytosolic glutathione 
peroxidase (GSHPx) and bio membranes has been associated with the expression 

of specific, non specific and cell mediated immune response.75,76 Se deficient mice 

were more susceptible to infections by coxsackie virus as well as influenza virus. 
77 Moreover, Se decreases the possibilities of AIDS virus infection. 78  
 

Zinc 

 
The  best  zinc  sources  are  giblets  like liver,  meat  aquatic  products,  eggs,  

cheese,  walnut,  hazelnut,  whole wheat and whole wheat bread.79-80 It acts as a 

catalytic, structural and regulatory role for enzymes, proteins and transcription 
factors and plays a key role in immune responses. Dietary zinc supplementation 

has been shown to enhance immune response in elderly.81-83 Zinc has been 

reported for its detrimental effects of toxic dietary metals, such as nickel, on the 
immune response.84 Copper/zinc superoxide dismutase (SOD) is directly involved 

in immunity and antioxidant defenses. In addition, thymulin a key thymic factor 

is zinc dependent. 

 
Iron supplementation 

 

Iron salts add to immunity.83 Metalloenzymes and proteins rich in iron are 
essential for roles such as catalase, lactoferrin formation.85 It acts via innate 

immunity. The iron deficiency reduces morbidity due to infection or diarrheas. 

Iron deficiency anemia has been shown to decrease the morbidity from infections 
and diarrheal diseases.84 

 

Copper  
 

Copper regulates the action of superoxide dismutase. Mice that received excess of 

copper for 8 weeks showed suppressed lymphoproliferative response.85 T along 

with B lymphocytes responses to stimulation of mitogen were found to be 
decreased in subjects who had copper deficiency.86 It is also shown to increase 

antitumor activity in drug resistant types of tumours.87 A research reported that 

deficiency of copper deficiency caused significant reduction in the process of 
phagocytosis.88 

 

Trivalent chromium 
 

It is a trance element which stimulates the cellular activity associated with 

macrophages as well as phagocytosis function.89,90 It raises the total serum 
immunoglobulin level (IgM) and reduces the levels of serum cortisol.  

 

Magnesium 
Magnesium affects both innate and acquired immunity. But its actions as a 

standalone element needs to be explored more.  
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