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Abstract 

With the emergence of Covid-19 in the late December 2019, the world has seen tremendous fatalities. 

Numbers of patients affected with corona viruses are increasing with every passing day. A number of 

vaccine are under development by several government and private agencies, however no such vaccines 

have been developed completely till date. The only possible solution at present time is to have a stronger 

immunity which could be attained with proper nutrition. Several nutrients such as vitamin C, vitamin D, 

Vitamin A, zinc, Selenium and other macronutrients are known to have potential impact on modulating 

immune responses. Therefore an attempt was made to review the possible role of immune-nutrients in 

combating with respiratory symptoms associated with covid-19. 
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Introduction 

Coronaviruses are a class of pathogens that infects animals and humans. On March 2020, 

WHO recognized Covid-19 which is a disease caused by severe acute respiratory syndrome 

coronavirus 2 (SARS-Cov-2) as a global pandemic [1], whose outbreak was first identified in 

Wuhan, China, in late December 2019 [2]. The two large scale pandemics caused by 

coronavirus in the past decades were SARS and Middle east syndrome [3]. SARS-Cov thought 

to be found in bats thereby causing a future outbreak from animal to human transmission [3] 

which initially started from the local sea food market that had infected 2761 people in China 

thereby leading to 80 deaths and infection of 33 people in 10 additional countries as of January 

2020. As per the Worldometer report Coronavirus Cases increased to 26.795,847, deaths 

878,963 and recovered 518,907,692 [4]. Active cases in India as per Ministry of Health & 

Family Welfare as of 5th September 2020 is 4.02 million [5]. 

The symptoms associated with Covid 19 are fever, dry cough, Breathing difficulties, headache, 

bodyache, loss of taste and smell. The onset of disease may lead to progressive respiratory 

failure owing to alveolar damage [6]. Clinicians determine the disease as to be caused by the 

virus induced pneumonia according to the symptoms observed as rise in body temperature, 

decrease in lymphocytes and WBC count. However as the present situation is concerned, the 

number of vaccines are under development by government agencies and many of which are 

undergoing clinical trials. But until the time vaccines or specific medications are developed to 

fight the lethal effects of Covid 19, our immune system could play a important role to cope up 

with the stress caused by the virus. 

 

Focus on Immunity 

The immune system comprises of innate immune response and adaptive immune response. In 

simpler terms, we could describe the innate works as the first response or already built 

immunity that is always on (skin, mucosa, gastric juice, epithelial cells) and immediate 

response (neutrophils, antigen presenting cells). It is less effective than adaptive immunity. 

Innate immunity can be poor in person with poor immune function for example 

undernourished children found to have a poor range of innate immune responses [7]. Another 

respondent of immune response is adaptive immunity that is specific to the pathogen. This are 

largely driven by T cells. T cells activate B cells to produce antibody. T cells have several 

categories and memory for life, example if they are exposed to specific organism since the 

organism doesn’t change its genetic make up it will be recognised till then.  

http://www.chemijournal.com/
https://doi.org/10.22271/chemi.2020.v8.i5l.10404


 

~ 846 ~ 

International Journal of Chemical Studies http://www.chemijournal.com 

They produce pro inflammatory Cytokines example 

interleukins like IL2 which are antiviral. Treg cells that 

produce IL10 which maintain immune tolerance and avoid 

damage to self antigens and stop the immune response at the 

right moment. B cells produce immunoglobulins which is 

used for diagnosis. 

Since a well functioning immune system could be a key to 

provide defense mechanism against pathogens such as 

viruses, bacteria, fungi that exist in the environment thereby 

providing an exclusion barrier, identifying and eliminating the 

infective agents. Good immune function may not prevent but 

the virus could be eliminated with initial effect example in 

younger people. It have been observed that higher risk of 

death seem to be associated with elderly age >60 years due to 

immunosenecence and also in people with metabolic 

syndrome as such obesity, diseases as such diabetes, 

hypertension, cardiovascular disease, chronic lung disease 

independent of age. Undernourished population are found to 

be more associated with upper respiratory tract infections 

clearly associated with immunity since innate immunity is 

affected in undernourished population. Several studies have 

shown that hypoalbumenic whose serum albumin levels are 

low, lymphopenia that is having low lymphocyte count, low 

pre albumin which is a bio marker of under nutrition [8] are 

found to have more complications associated with Covid 19 

due to decline in immune response because of undernutrition. 

So for the viral clearance and infection recovery, the 

activation of host immune response is needed sine the 

immune system is functioning at all times and also acquired 

immunity become active in presence of pathogen which 

demands the need of nutrients to provide the real source of 

energy. This source could be exogenous(from diet) and 

endogenous. Thus Immunonutrition could be a means to 

achieve this since innate and acquired immunity –the two 

functional divisions immune system and be supported by 

Human nutrition. and as we all know nutrition is a key 

determinant of health [9]. Therefore the present review paper 

extrapolates how immunonutrients could play a major role or 

prehabilitation to cope up with lethal virus called Covid-19. 

 

Nutrition and Immune function 

Though there is no specific evidence that nutritional measures 

can protect from or cure Covid 19, there is hope-innate and 

acquired immune function may be supported by human 

nutrition as it can surely work as a prehabilitation to prepare 

our immune system thereby making it strong to fight the virus 

and lessen the further complications or effects due to Covid 

19 infection. It has been observed deficiencies in essential 

immunonutrients can have negative impact on the immune 

system thereby decreasing the power of resistance to 

infection. The nutrients that granted impact in the health 

contributing to the normal functioning of immune system are 

Vitamin C, Vitamin D, zinc, Selenium, Vitamin A, Vitamin E 
[10]. Other nutrients as such omega-3, vitamin B6, niotinamide, 

non essential amino acids as such arginine and glutamine 

(cellular energy source) also plays a major role in supporting 

effective immune system by helping to resolve the 

inflammatory response [10]. 

With respect to innate immunity, the nutrients listed above 

would collectively function to support the development and 

maintenance of physical barriers, production and activity of 

antimicrobial proteins, growth, differentiation and mortility/ 

chemotaxis of innate cells, phagocytic and killing (oxidative 

burst) activities of neutrophils and macrophages and 

promotion of and recovery from inflammation. They also 

support adaptive immunity via lymphocyte differentiation, 

proliferation, antibody production and the generation of 

memory cells. Keeping this points in view, different studies 

have been reviewed to elucidate the role of immunonutrients 

in combating against respiratory diseases and for possible 

treatment of its symptoms as such cough, fever, 

breathelessness etc. which is also seen in patients suffering 

from Covid 19. 

 

Vitamin A: It is a fat soluble, unsaturated monohydric 

alcohol containing an alicyclic ring [11]. The active form of 

vitamin A exits as retinol, retinal and retinoic acid among 

which highest biological activity is shown by retinoic acid [12]. 

The primary function of vitamin A includes maintenance of 

proper vision, growth and integrity of epithelial tissue and 

cells [13]. Further, several studies have also found the 

immunological role of Vitamin A [14-17]. Since 1920’s vitamin 

A has been known to have anti-infective infective properties 

and so are also called “anti-infective vitamin” [18]. Several 

clinical trials and appropriately designed experiments have 

demonstrated the efficacy of vitamin A in preventing the 

detrimental health hazards associated to several classes of 

virus. In a randomized clinical trials conducted by Long et al., 

2007 [19] on a divergent effects of vitamin A supplementation 

on specific outcomes of NoV infection it was seen that 

vitamin A supplementation has divergent effects on NoV-

associated outcomes, with supplementation reducing the rate 

of NoV GII infection. Vitamin A deficiencies are also 

associated to several respiratory tracts infections. Earlier 

investigations Sommer et al. 2003 [20] showed that vitamin A 

status is more strongly linked to the risk of respiratory disease 

and diarrhoea than to the overall nutritional status. Vitamin A 

supplementation has also proved to be effective for 

individuals at high risk at high risk of tuberculosis [21]. Several 

observational studies reported the association of vitamin A 

deficiency with higher risk of asthma and severe wheezing [22-

25]. Jeet et al. 2013 [26] reported low vitamin A diets might 

compromise the effectiveness of inactivated bovine 

coronavirus vaccines and render calves more susceptible to 

infectious disease. Therefore, vitamin A could be a promising 

option for the prevention of lung infection linked to novel 

coronavirus. 

 

Vitamin C: It is an essential nutrient required by human body 

mainly due to the fact that they are not synthesized in the 

human body due to lack of enzyme l-gluono-glactone [27]. It 

was firstidentified in early 1900’s in search for a deficient 

substance responsible or causing scurvy. It is also known as 

anti-scurvy vitamin due to its potential effectiveness in 

preventing scurvy. However the effectiveness of vitamin C is 

not limited to scurvy prevention but there are several evidence 

of vitamin having non-scorbutic effects as well [28]. Vitamin C 

contributes conceivably to the immune modulating effects. Its 

effectiveness is mainly associated to its role as antioxidant 

due to its ability to donate electrons to unstable reactive 

oxygen species thereby preventing from detrimental effects of 

reactive oxygen species which are generated during normal 

cell metabolism or through exposure to toxin and pollutants 
[29]. In several experimental settings vitamin C has proved to 

increase the functioning of phagocytes, proliferation of T 

lymphocytes and production of interferon and also plays 

important role in virus replication. Several controlled trials 

have proved vitamin C to be effective in improving 

endothelial functions [30-31], lowering blood pressure [32], 

decreasing blood glucose level in type 2 diabetes [33], 
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decreasing broncho- constrictions [34, 35] and prevention from 

cold [35-38]. A number of researchers have suggested that 

vitamin C in high doses is directly virucidal [39-42]. The 

effectiveness of vitamin C has been observed in preventing 

several respiratory infections such as pneumonia, bronchitis 

and also common cold. Numerous studies related to role of 

vitamin C on common cold has been extensively studies. A 

significantly lower incidence of common cold was observed 

in the group supplemented with vitamin C [37, 43]. Consistent 

supplementation of vitamin C has also results reduction in 

duration and severity of cold [44]. Looking at the effectiveness 

of vitamin c, the anti- oxidative potential of vitamin c could 

also be exploited probably for the treatment of respiratory 

symptoms associated with covid-19. Cytokine release is 

observed in viral infection [45] which in turn results increased 

oxidative stress via a common and non-specific pathway. 

Since the prevention and management of could be mitigated 

by high doses of vitamin C, the approach could probably be 

beneficial for covid-19 as well [46]. 

 

Vitamin D: A powerful immunoregulator with Vitamin D 

receptors being expressed by the majority of immune cells [47]. 

It plays a vital role in modulating innate and adaptive immune 

responses [48]. Vitamin D is acquired through the diet, 

however the majority of vitamin D is synthesized 

endogenously in the skin [49]. Once acquired, vitamin D must 

then be metabolized step-wise in the liver and kidney into its 

active form 1α,25-dihydroxyvitamin D3 [49]. It has been found 

in many observational studies and found that Vitamin D 

deficiency to be independently associated with viral acute 

respiratory infection and have protective effects against acute 

respiratory infection. Mc. Cartney et al. also reported many 

incidences of respiratory tract infection due to deficiency of 

Vitamin D. Dr Franklan associate professor of clinical surgery 

at Lousiana State university was shocked to find 100% deficit 

of Vitamin D in patients suffering from Covid 19. Dr. M.E 

Yeolekar, former dean director also stated deficiency of 

Vitamin D more common in patients with Covid 19. 

From clinical aspects, the active form of Vitamin D (1 α,25 

dihydroxy vit D,calcitriol) could play a important role thereby 

modulating the immune response via vitamin D receptor and 

be beneficial as a defense against respiratory tract infection 

[50]. Since immune cells have Vitamin D receptors that affect 

their ligand binding and as such Vitamin D profoundly 

influences immunity for example it promotes differentiation 

of monocytes to macrophages and increases their killing 

capacity, modulate the production of inflammatory cytokines, 

support antigen presenting cells. Vitamin D metabolites 

appear to regulate production of specific antimicrobial 

proteins that directly kill pathogens and thus are likely help 

reduce infection including in the lungs [10, 51]. 

Current studies done also specify how low calcitriol enhances 

the antimicrobial effects of macrophages and monocytes 

which are important effector cells, fighting against pathogens 

such as mycobacterium tuberculosis. In the gut, the active 

form of Vitamin D 1,25 dihydroxyvitamin D3 (calcitriol) 

alters the T cell response, favouring T REG cells and inhibiting 

production of pro inflammatory cytokines [52] And this 

proinflammatory cytokines are produced predominantly by 

activated macrophages and are involved in the upregulation of 

inflammatory reactions. The important proinflammatory 

cytokines include IL-1β, IL-6, and TNF-α. Thus it lowers the 

inflammatory response. 

 

Selenium: It is an important trace element which is known for 

its role in non-specific immune responses [53] and its 

deficiency greatly affects immune cell functioning [54]. It is 

very crucial for chemotactic and phagocytic activity and 

respiratory burst activities [55]. Several studies have observed 

positive impact of selenium supplementation in fighting 

respiratory infections [56, 57]. Lie and colleagues conducted an 

intervention on 75 young children hospitalized with 

pneumonia and bronchitis caused by respiratory syncytial 

virus to evaluate the therapeutic potentialities of selenium 

supplementation on acute respiratory tract infection. The 

study showed a lowering in the days required for relief of 

symptoms in the group supplemented with selenium 

indicating better immune function on selenium 

supplementation [58]. Steinbrenner et al. in their study have 

demonstrated the anti viral property of selenium. They found 

that in dietary supplementation to provide adequate or 

supranutritional selenium could confer health benefits to 

patients suffering from some viruses disease [57]. Other 

researchers have also demonstrated the anti viral role of 

selenium [59-61]. Considering the previous studies conducted 

on beneficial effect of selenium supplementation on patients 

suffering from viral disease as well as the role of selenium in 

preventing respiratory infections, it could possibly be though 

as an important nutrient in covid-19 treatment. Recent studies 

have also proved selenium supplementation to be beneficial 

for patients suffering from Covid-19. A study by Zhang et al., 

2020 [62] in their study compared the recovery rate of 17 

Chinese cities with variable selenium status. The study 

reported a significant positive correlation of selenium status 

with recovery rate of patients. A higher recovery rate was 

notable in city of Enshi which had higher selenium intake in 

the world with a recovery rate of almost three times the 

average for rest of the cities in Hubei province including 

Wuhan. 

 

Zinc: Zinc is one of the trace element essential for 

functioning of immune system [63] as such growth, 

development, and maintenance of immune function. It is 

responsible for various functions as such inflammation and 

inducing cell mediated immunity and also a key component of 

pathogen eliminating transduction pathways that contribute to 

neutrophil extracelluar trap (networks which binds pathogen) 

formation [64]. Therefore zinc deficiency is associated with 

susceptibility to infectious diseases as such HIV. A review of 

several studies concluded that zinc supplementation for more 

than 3 months could be effective in preventing pneumonia in 

children younger than 5 years of age [65]. 

 

Macronutrients: Along with the micronutrients, the 

macronutrients also play a major role in immunity. There are 

certain nutritional guidelines given under expert 

recommendations as nutrition therapy of patients suffering 

from Covid 19 [66-67]. 

In terms of Energy intake as it is known as Covid 19 patients 

need more energy than normal patients due to increase in 

body temperature as 1 deg Celsius rise in body temperature 

leads to increase in 10% of body’s energy composition. 

Therefore it is essential to maintain the energy balance in 

Covid patients since in low debt might lead to complications. 

For example there might be complications if the patient 

undergo cumulative energy debt of 33494 KJ and above 

41868 KJ, the patient may die [68]. Protein is recommended 1.3
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kg/day thereby to increase the supply of branched chain 

amino acids to prevent 50% of muscle loss and also to 

strengthen the respiratory muscle [69, 70]. Carbohydrate 

administration to be limited in critically ill Covid patient with 

respiratory failure and 2 g/ kg/day and must not exceed 150 g 

per day. When a mole of carbohydrates is oxidized then it 

leads to the production of equal CO2. And in terms of 

respiratory failure, production of carbon dioxide must be 

avoided to decrease the respiratory quotients. In terms of fat, 

omega 3 and omega-9 fatty acid quotient to be increased in 

the diet as essential fatty acid plays a major role in immune 

responses thereby altering the composition of cell membranes 

and cell signalling. Along with all the nutrients, fluid balance 

is very essential and to be maintained in Covid 19 patient. For 

ICU patients, 30ml/kg /day for adults and 28ml/kg /day for 

elderly is recommended. For every 1ºC rise in body 

temperature, supplement 3- 5 mL/kg (calculated as 4 mL/kg) 

[66]. 

 

Conclusion: As per the studies done and recommendations 

provided by the experts, it can be concluded that 

immunonutrients can play a major role as intervention or 

prehabilitation to fight against the hazardous symptoms 

associated with Covid 19 thereby enhancing the immune 

responses. 
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