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ABSTRACT:  

Mankind is at global threat today due to COVID-19 disease caused by a virus known as SARS-CoV-2. 

WHO has reported this virus as pandemic to be a global public health emergency. As of now, there is no 

vaccine or curative medicine to stop this COVID-19 virus. Consequently, it is essential for individuals to 

boost their immunity to fight against the virus. Nutrition enriched diet can help in maintaining immunity, 

strengthens immune system and to prevent viral infections. In the present review attempts were made to 

explain the different branches of immune system with the classification tree and strived to evaluate the 

evidences that has been trailed clinically from the past that analyzed nutrition-based mediations to handle 

and treat viral diseases. Review summarized possible advantages and immune boosting properties of some 

essential nutrients of human system such as vitamins, trace elements, probiotics, nutraceuticals, and some 

healthy practices that enhance immunity against particularly viral infections.  

Keywords: COVID-19, Immunity, Immune boosting foods, Vitamins, Trace elements, Ayurveda. 

 

INTRODUCTION  

It has been a century back that the world witnessed the pandemic. In 1918 Spanish flu was declared as an 

influenza pandemic caused by the H1N1 influenza virus. The estimated infection rate was above 500 million 

and causing about 17-50 million deaths [1]. Now the COVID-19 that is declared as a pandemic by the WHO 

is spreading rapidly that it has made the world live with it. The first case was confirmed in Wuhan City of 

Hubei Province in China [2]. The virus was named 2019 nCoV and the causative disease as COVID-19 by 

the WHO in month of February 2020. A retrospective study that has been done at the starting stage of the 

COVID-19 pandemic reported that the incubation time for COVID-19 was approximately around 5-14 days, 

but the new report suggest that the incubation period could be about 24 days [3].  

Although in the presence of many anti-viral drugs like remdesivir safety and efficiency are still unclear and 

they are also in clinical valuation. COVID-19 has no vaccine and curative medicine as of now, it is 

important to enhance the immune system to fight against the viral infection. Strong immunity will serve as 

our multi-level defense network against the harmful pathogens, bacteria, and viruses. This increases the 

demand for several nutrients due to its significant effects on the immune system. The present review gives 

readers a brief idea about immunity and their types and mainly concentrate on the supplements that boost 

immunity naturally viz Vitamins, Trace elements, Probiotic supplements, Nutraceuticals, Yoga, and 

Ayurvedic approach. This insight may help to enhance the immune system naturally.  
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Fig.1:Immune system and its branches (Innate and adaptive) 

 

Background  

Immunity is the capability of multicellular organisms to fight against harmful microorganisms, toxins, and 

unwanted biological invasions that cause infections and disease. The immune system is mainly made up of 

cells, special organs, and chemicals that fight against microorganisms. The major parts of the immune 

system are leukocytes, phagocytes, lymphocytes - T cells and B cells, complement system. 

 

 
 

Fig.2:Acquired Immune system and types. 
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Nutrition and hydration: Key weapons in the fight against COVID-19:- 

The body is composed of about 70% water. Water is normally lost in urine and stool and from our skin and 

respiratory tract. When ill with a fever, the body loses water rapidly. For an adult with a fever of 39°C, 

sweating results in the loss of about 30 ounces of fluid every 24 hours with an additional 3 ounces lost 

during coughing and breathing. Hydration and nutrition play an important role in your body's response to 

and recovery from the COVID-19 virus and are an essential part of your medical treatment.[4] 

 

Nutritional requirements 

 

1.) Fluid: About 3 quarts (3 liters) of fluid per day² Calories: 2000-2500 calories per day? 

 

 

2.) Protein: 75-100 grams per day 

 

 

3.) The optimal fluids to drink are clear liquid beverages with calories and protein and oral rehydration 

solutions. 

 

Fluids 

 

1.) Even though you may not be thirsty or hungry, it is important that you continue to eat 

and drink fluids to support your body's ability to fight the virus and support your body's 

immune function. 

 

2.) Drink water or clear liquid fluids every hour. At a minimum, you should drink 2-4 ounces of fluid 

every 15 minutes. 

 

3.) Increase your fluid intake as needed to ensure that you are passing light yellow urine 

every 3-4 hours. 

 

4.) If you are vomiting or have diarrhea, make sure that you are taking an oral hydration 

solution in addition to water. 

 

5.) The optimal fluids to drink are clear liquid beverages with calories and protein, oral 

rehydration solutions. 

 

Eat a high calorie, high protein diet 

 

1.) Protein and calories are important to protect against muscle loss while fighting COVID-19, 

especially if you are bedridden or inactive. 

 

2.) Try eating 6 times a day, every 2-3 hours. Eat even if you are not hungry.  

 

3.) Calories are important to protect against breakdown of muscle for energy. Due to the increased stress 
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from COVID-19. you need more calories than your normal diet. 

 

4.)  Try to eat 75-100 grams of protein per day which is 10-14 ounces of a protein source. Good protein 

sources are: peanut or nut butters, milk, eggs, yogurt, cheese, meat/fish/poultry, protein shakes. 

 

5.) Due to decreased appetite, now is not the time to restrict calories. Eat nutrient dense foods. Drink 

fruit juice, milk, or other calorie containing beverages. 

 

COVID-19 and thermoregulation-related problems: 

Practical recommendations 

 

THE COVID-19 pandemic started in the cold months of the year 2020 in the Northern hemisphere Concerns 

were raised that the hot season may lead to additional problems as some typical interventions to prevent 

heat-related illness could potentially conflict with precautions to reduce coronavirus transmission Therefore, 

an international research team organized by the Global Health Heat Information Network (GHHIN) 

generated an inventory of the specific concerns about this nexus and began to address the issues. Three key 

thermal and COVID-19 related topics were highlighted:[5] 

 

1.) Heat strain in medical personnel caused by wearing personal protective equipment (PPE) 

2.) Conflicting behavioral recommendations for the general public on how to cope with heat and how to 

cope with COVID-19 

3.) Distinguishing heat strain from fever when monitoring body core temperature 

 

Preventive measures for heat strain and the relation with COVID-19 

 

Common preventive measures against heat-related mortality and morbidity in the heat health action plans 

include drinking enough fluids and limiting exercise to cooler parts of the day. It is recommended to cool 

down, hydrate, and recover between shifts, as heat stress can increase with consecutive days of exposure. 

 

 

Heat strain reduction during heat exposure and the relation with COVID-19 

 

Working in protective clothing not only reduces a person's endurance and physical performance, the increase 

in body core temperature can also reduce cognitive performance. The combination of workload, heat, and 

PPE can result in heat stress. To minimize heat strain, it is recommended to minimize the clothing insulation 

and water vapor resistance. Drinking cold fluids attenuates heat storage during work/rest cycles. A 

progressive attenuation in body core temperature responses is reported with increasing levels of fluid 

replacement during work. 

 

Recommendations of the GHHIN group 

 

1.) Use PPE that is less likely to lead to heat stress 

 

2.) Identify symptoms of heat-related illness 
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3.) Cool down, hydrate, and recover between shifts, as heat stress can increase with consecutive days of 

exposure 

 

4.) Stay hydrated and eat regularly. In case of heavy or prolonged sweating ensure electrolyte balance is 

maintained 

 

5.) Maintain or improve your aerobic fitness where possible Similar to medical personnel, the general 

public is advised to drink sufficient fluids in order to maintain the required hydration level so that 

sweating is not compromised. Drinking cold fluids. help to lower the body heat storage and resulting 

body core temperature. 

 

Enhancing immunity in viral infections, with special emphasis on COVID-19 

 

Introduction and background Considering the current pandemic of COVID-19 where no effective preventive 

and curative medicine is available, a healthy immune system is one of the most important weapons. There 

are several vitamins and trace elements which are essential for the normal functioning of the immune 

system. Furthermore, supplementation of these have shown positive impact on enhancing immunity in viral 

infections. Vitamins A and D supplementation has increased the humoral immunity of pediatric patients 

following influenza vaccination. High dose zinc supplementation has shown immune enhancement in 

patients with torque teno virus (TTV). Similarly, selenium supplementation has shown a positive response 

after an influenza vaccination challenge. These data suggest that balanced nutrition can help in maintaining 

immunity and is essential for prevention and management of viral infections. While data regarding nutrition 

in coronavirus infection (COVID-19) are not available, Jayawardena, et al evaluated the evidence from 

previous clinical trials that studied nutrition-based interventions for viral diseases (with special emphasis on 

respiratory infections). A systematic search strategy was employed using keywords to search the literature in 

3 key medical databases: PubMed Web of Science and SciVerse Scopus. Studies were considered eligible if 

they were controlled trials in humans. measuring immunological parameters, on viral and respiratory 

infections. Clinical trials on vitamins, minerals, nutraceuticals and probiotics were included.[9] 

 

Clinical highlights 

 

A) Among vitamins, A and D showed a potential benefit, especially in deficient populations.  

 

B)  Vitamin A 

 

1.) Vitamin A supplementation to infants has shown the potential to improve antibody response 

after some vaccines, including measles and anti-rabies vaccination (2.1 times). 

 

2.) In addition, an enhanced immune response to influenza virus vaccination has also been 

observed in children (2-8 years) who were Vitamins A and D-insufficient at baseline, after 

supplementation with Vitamins A and D. 

 

C) Vitamin D 

 

1.) Observational studies predominantly report statistically significant associations between low 



Annals of R.S.C.B., Vol. 25, Issue 7, 2021, pp. 611 - 623 

Received 05 May 2021; Accepted 01 June 2021  

 

616 

 
http://annalsofrscb.ro 

Vitamin D status and increased risk of both upper and lower respiratory tract infections. 

 

2.) Supplementation of Vitamin D reduced the incidence of acute respiratory infections in older 

long-term care residents. 

 

3.) Vitamin D promotes a higher transforming growth factor beta (TGF-B) plasma level without 

improving antibody production and suggested that supplementation seems to direct the lymphocyte 

polarization toward a tolerogenic immune response. 

 

D) Selenium 

 

1.) Low selenium status has been associated with an increased risk of mortality, poor immune 

function, and cognitive decline, while a higher selenium concentration or selenium 

supplementation has shown antiviral effects. 

 

2.) Selenium supplementation resulted in a dose-dependent increase in T-cell proliferation, IL-8 and 

IL-10. 

 

E) Zinc 

 

1.) Zinc deficiency has been associated with an increased susceptibility to infectious diseases, 

including viral infections. 

 

2.) In children with pneumonia, zinc supplement showed a statistically significant clinical 

improvement (duration of illness, respiratory rate and oxygen saturation). 

 

Potential inhibitors for SARS-CoV-2 and functional foods to boost immune system 

 

The severe acute respiratory syndrome is a viral respiratory infection and commonly called as COVID-19, 

caused by severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2). It is widely transmitted through 

direct or indirect contact. Currently, no specific treatment against SARS-CoV-2 are available; only 

prevention and supportive strategies are the preventive measures. Recent interest in SARS-CoV-2 has 

focused on transmission, symptoms, structure, and its structural proteins that exhibit promising therapeutic 

targets for rapid identification of potential inhibitors. The quick identification of potential inhibitors and 

immune-boosting functional food ingredients are crucial to combat this pandemic disease.[12] 

 

Synthetic inhibitors for the management of COVID -19 

 

The antiviral drugs that the previous clinical experience of managing this severe acute respiratory syndrome 

and other virus infection have been used against the confirmed patients of COVID-19. Several possible 

treatment therapies, including supportive intervention, antiviral drug, anti-malarial drugs, anticoagulants, 

immune-modulatory agents, nutritional supportive care and convalescent plasma transfusion, have been 

tentatively applied in the clinical therapy. However, a number of these therapies have provided significant 

therapeutic benefits in the management of SARS-CoV-2 infection.[15] 
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Functional foods to boost the immune system 

 

Functional foods are defined as "the dietary items that are modulated to perform one or more targeted 

functions in the body", so besides providing nutrients and energy, they also provide their benefits in the diet 

during effective treatment in the diseases by enhancing the physiological response and/or reducing the risk 

of disease. Functional food components, including the probiotics and micronutrient supplement, helps to 

maintain the gut healthy by maintaining the microflora and bacterial colonies, claim to immune-boosting 

properties (Table 2) 

 

 

 

          Vaccine platform                How it work               example 

   

Affenuated live virus Live virus that is weakemed to not 

cause disease 

Measles,rubella 

Whole inactivated virus Inactivated dead virus Influenza,rabies, 

Protein subunit Antigenic viral protein subunit 

derived from a pathogen is 

presented to stimulated immunity 

Influenza  

recombinant Recombinant cells are engineered 

and use to produce antigenic viral 

protein 

Hepatitis B  

peptides Synthetically produced fragment 

of a viral protein antigen 

Novel Platform 

Replication or non replication 

viral vector 

Viral protein expressed on a safe 

virus that do not cause disease  

Dengu 

   

 

Role of micronutrients in boosting immunity to reduce or prevent pregnancy complications in 

COVID-19 infected women 

 

Pregnancy is a state of physiological changes and partial immune suppression of the body predisposes 

pregnant women to viral infections. These changes can put pregnancy at higher risk and may increase the 

risk of pregnancy complications through respiratory viral infection. COVID-19 infection may have adverse 

effects on pregnancy outcomes, causing problems such as fetal distress, premature birth, newborn 

respiratory distress syndrome, and even neonatal death. Moreover, Severe Acute Respiratory Syndrome 

Coronavirus (SARS-CoV) and Middle East Respiratory Syndrome Coronavirus (MERS-CoV) are also 

known to be responsible for adverse pregnancy outcomes. Successful pregnancy outcomes and healthy 

maternal immune systems rely on adequate intake of micronutrients. Micronutrients including vitamins (A, 

C, D. E.) and minerals (Fe, Se, Zn) have a vital role in sustaining immune competency and preventing 

adverse pregnancy outcomes.[20] 

 

 

                           Table 1. Possible synthetic inhibitors for the management of COVID-19 
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Viral infection and immunity in pregnancy 

 

1.) Immune cells such as natural killer (NK) cells and monocytes respond more strongly to viral 

infection, however, some immune cells function (T and B cells) are downregulated during 

pregnancy. 

 

2.) Based on the recent literature, COVID-19 infection is associated with cytokine-storm, lymphopenia 

and inflammation. Pregnant women in their first and third trimester are produced pro-inflammatory 

state and the cytokine-storm because of COVID-19 infection that may induce more severe 

inflammation and leads to pregnancy complications. 

 

Role of micronutrients in immunity and pregnancy outcomes 

 

Vitamin A: Vitamin A is one of the fat-soluble vitamins known as "anti-inflammatory vitamin". It 

contributes in the production, regulation, maturation, and functions of the immune cells including 

macrophages, neutrophils, natural killer T cells, dendritic cells (DCs), innate lymphoid cells (ILC), T cells 

(Thymus cell), and B cells (bone marrow cells). Vitamin A supplementation has shown a significant 

reduction in morbidity and mortality in different infectious diseases such as diarrheal disease, measles-

related pneumonia, and human immunodeficiency virus (HIV) infection. 

 

Vitamin C: Vitamin C in plasma decreases with advancing in gestational age and its deficiency is associated 

with various pregnancy complications, especially in the third trimester. Its supplementation found to reduce 

the risk of oxidative stress and may be important to prevent pregnancy complications, including 

preeclampsia, gestational hypertension, gestational diabetes, IUGR, and endothelial dysfunction. 

 

Vitamin D: Vitamin D has various kinds of actions in pregnancy, including its effect on angiogenesis, 

placental implantation, oxidative stress and endothelial functions. Deficiency of maternal Vitamin D is 

common in pregnancy due to insufficient dietary intake and less exposure to sun that associated with 

preeclampsia, preterm birth, low birth weight (LBW), and later in life associated with autoimmune diseases, 

asthma and type 1 diabetes. Moreover, many observational and randomized clinical trials found that its 

supplementation is beneficial to both mother and developing fetus. 

 

Vitamin E: Vitamin E regulates macrophages which serve as antigen presenting cells (APC) and regulate 

NK cells and T cells by producing cytokines, while reduces reactive oxygen species (ROS), reactive 

nitrogen species (RNS), and prostaglandins. It expedites activities of NK cells, regulates the maturation and 

functions of dendritic cells (DCs), increases interleukin-2 (IL-2) producing capacity of T cells, and enhances 

the humoral response of immune system. 

 

Iron: Iron (Fe) promotes normal growth and development of fetus. Its deficiency affects more than 50% of 

all pregnant women in both developed and developing countries and may lead to anemia, IUGR. SGA, 

perinatal morbidity and mortality, induces maternal-neonatal stress, and can damage fetal erythrocytes. 

Furthermore, Fe deficiency can cause long-term cognitive and behavioral problems in childhood. Iron 

supplementation in pregnancy showed significantly higher mean birth weight and lower incidence of LBW. 

 

Selenium: Sufficient intake of selenium (Se) above the recommended levels has been shown to enhance 
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immune competence and resistance against influenza infections. During pregnancy, Se levels in maternal 

blood reduces significantly and causes miscarriage, pre-eclampsia, and IUGR. Its supplementation has a 

positive effect on hypertension. 

 

Zinc: Zinc (Zn) is essential for embryogenesis and normal fetal growth and its requirement in third trimester 

of pregnancy is two times higher than non-pregnant women. Its supplementation reduces preterm birth, 

increases neonatal birth weight, reduces incidence of gestational hypertension and increases neonatal head 

circumference. 

 

Fight COVID-19 depression with immunity boosters 

 

Beyond infection, the COVID-19 pandemic has affected individuals through associated anxiety and stress 

and caused a collateral damage. Real and perceived fear of infection and distorted daily activities invites 

psychiatric illness including depression. Void for specific therapeutic measures also contributed to this 

psychotic illness. A tsunami of psychiatric illnesses will follow as predicted by various organizations and 

imminent experts. Therefore, attention towards this mental health crisis approaching worldwide is necessary. 

Along with preventive measures, incorporating immunity boosters', including established food 

ingredients/herbs, are advised. Recently, uncovering the potential of Ayurveda was exigencies to combat 

COVID-19 outbreaks through modulation of psychoneuroimmune (PNI) response.[22] 

 

Curcumin for psychoneuroimmunomodulation 

 

Curcumin is the bioactive component of turmeric, one of the key ingredients of prescribed ayurvedic 

interventions and spices used in meal preparation in South-East Asia. The inter dependent nature of 

immunity and psychological state is established and decides the outcome of disorders. An immune response 

can be largely affected by mental well-being, and depression can negatively affect its outcome. Targeting 

either one of depression or immunity may face insufficiency, dual-acting drug hold promise to improve 

health amid COVID-19 pandemic. Known for immunoboosting aptitude, curcumin can alleviate the 

COVID-19 associated ill-effects including cytokine storm. Alleviating psychological stress by curcumin will 

also adjunct its immunoboosting potential. 

 

Mechanism of action of curcumin 

 

Curcumin 

 

1.) Can avert the anxiety and the stress-driven manifestation of depression through modulation of the 

monoaminergic troupe (dopamine, glutamate, serotonin, and noradrenaline). 

 

2.) Through nuclear factor erythroid-2-related factor 2 (Nrf2), can prevent such stress and improve 

antioxidant Glutathione (GSH) production. GSH prevents the physiological damage to brain cells 

during stress. Nrf2 also balances the tone of the immune response. 

 

3.) Can correct the HPA disturbances and avert elevated glucocorticoids, their receptor as well as 

inducers (cortisone and adrenocorticotropic hormone). 
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4.) Along with evident immunomodulator, turmeric component, especially curcumin exhibit 

antidepressant tivity, and improve cognitive/mood function. 

 

5.) Can alleviate the overt inflammatory consequences, even those associated with COVID-19, and thus 

will improve physical well-being.  

 

6.) Ameliorates inflammation and its regulators like STAT3 in a variety of disorders including COVID-

19; thus, may improve major depressive disorder through PNI modulation. 

 

7.) Can improve the hematopoietic differentiation of immune cells and thus can mitigate il effects even 

through reinstating immune cells number. Moreover, curcumin improves neurogenesis and 

hippocampus functioning. 

 

Dietary recommendations in the COVID-19 era 

 

Introduction and background 

 

Optimal nutrition is one of the main determinants of health that can improve well-being. Nutritional 

modulation of the immune system is also important across the age spectrum. in individuals infected 

with SARS-CoV-2, nutritional status is a crucial factor for optimal prognosis and can determine the 

clinical severity of COVID-19. Dietary supplementation with selected vitamins (eg. A, B. C. and D), 

minerals (eg, selenium, zinc, and iron), and omega-3 fatty acids has been suggested by some 

researchers as a treatment option for COVID-19 patients and as preventive therapy against lung 

infection, although this remains controversial.[25] 

 

Clinical highlights 

 

1.) Consumption of fruits, vegetables, and whole grain foods is recommended as they contain 

adequate amounts of vitamins and minerals, including Vitamins A, C, D, E, and B complex. as 

well as zinc and selenium, which are important modulators of the immune system.  

2.) Micronutrients contribute to immune function through a variety of pathways in both innate and 

adaptive immune responses. 

 

3.) Vitamins A, C, D, E, 86, and B12 and zinc are important for the maintenance of structural and 

functional integrity of physical barriers (eg, skin, gastrointestinal lining, respiratory tract, and 

others) as well as for the differentiation, proliferation, function, and migration of innate immune 

cells. 

 

4.) Vitamins C and E, along with zinc and selenium, protect against free radical damage during 

increased oxidative stress. 

 

5.) Vitamins A, C, D, E, B6, and 812 and zinc and selenium support the adaptive immune response 

by influencing the differentiation, proliferation, and normal function of T and B cells. These 

nutrients also affect antibody production and function, contribute to cell mediated immunity, and 

support the recognition and destruction of pathogens. These nutrients have antimicrobial activity 
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and regulate the inflammatory response. 

 

6.) Omega-3 polyunsaturated fatty acids support the immune system by activating cells from both 

the innate and the adaptive immune systems Omega-9 monounsaturated fatty acids have 

antioxidant, antimicrobial and antiviral effects. 

 

7.) For adult males and nonpregnant/nonlactating adult females, the recommended dosage of omega-

3 polyunsaturated fatty acids (eicosapentaenoic acid plus docosahexaenoic acid) is 250 mg/d. 

 

8.)  Drinking water or maintaining adequate hydration is important as water is essential for cellular 

homeostasis, kidney function, body temperature control, mood regulation, cognitive function, 

gastrointestinal and heart function, and headache prevention. 

 

9.) Adults with moderate levels of physical activity who consume approximately 2200 kcal/d can 

meet water recommendations by drinking 12 cups of water and beverages daily, while children 

require 4 to 5 cups per day, adolescents (9 to 18 years) 7 to 11 cups per day, and older adults 9 to 

13 cups per day. 

 

10.) Vitamin C supplementation may be useful for individuals at risk of respiratory viral 

infections. Vitamin C is a recognized antioxidant nutrient that can enhance chemotaxis, 

phagocytosis, generation of reactive oxygen species, and, ultimately, microbial killing. 

 

11.) Vitamin D is an antioxidant that has been associated with a reduction infections.in pulmonary 

 

12.) Zinc and selenium are antioxidant micronutrients often considered for supplementation. Zinc 

supplementation (ie, elemental zinc, 30 mg/d) might be adequate to improve immune function 

and to reduce the risk of infections in the elderly. 

 

13.) Selenium has been found to increase the activity of glutathione peroxidase, another 

antioxidant enzyme, and to augment several host immune responses, including interferon Y 

production, T-cell proliferation, antigen stimulation, and natural killer cell activity. 

 

CONCLUSION:-  

 

People with low immunity are more prone for this world pandemic named as COVID-19. To help or 

boost the immunity, the plant-based foods play vital role by promoting beneficial bacteria in the 

body. Various vitamins like C, D, and E are investigated to provide important aspects for improving 

immunity. Fruits like oranges, papaya, kiwi, and guava are rich in vitamin C, while vegetables like 

eggplant, bell peppers, beetroots, spinach, and cauliflower are known to be quite rich in vitamin C 

and are good for immunity. A very crucial micronutrient is used in DNA synthesis and cell 

proliferation, which regulate innate and adaptive immune responses. Vitamin D improves cellular 

resistance, partially by raising the cytokine storm that the innate immune system causes. Green 

vegetables like broccoli, mushrooms, and even kale are a few immunity boosters that improve the 

immune system of older people quite rapidly. Moreover, some herb combination in TCM is also 

known to play crucial role in the prevention COVID-19. Future aspects of this account for more 
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research which is needed significantly on physical behaviors or exercises and their role in immunity-

related issue thus preventing COVID-19 aspects. More research is needed to know about the 

behavior of coronavirus and the role of food in its prevention. Immunity-boosting food combinations 

should be studied which, in combination, provide one and one makes eleven roles. In nutshell, green 

foods are vital against novel coronavirus by improving the immunity of all aged groups. 
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