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Abstract 
Globally, the pandemic of coronavirus disease -2019 (Covid-19) has 
increased people's focus on the importance of consuming a healthy diet to 
promote their immune defenses. It has been established that many factors 
influence the immune system, including genetics, hormonal, and nutrition 
status. This study reviews the effect of the different dietary patterns and some 
selected micronutrients that most populations suffer from its deficiency, such 
as vitamin D, zinc, selenium, and iron, on the immune system. The aim was 
to focus on the impact of different diets and many nutrients on immunity 
which may protect or ameliorate COVID-19 patients. Mediterranean diet  
(Mid Diet) is characterized by excellent vegetables, fruits, seeds, seafood, 
and moderate meat. This dietary pattern is linked to a well-functioning immune 
system. Med Diet contains many antioxidants as vitamin C, beta-carotene, 
and polyphenols that exert immunomodulatory and anti-inflammatory 
effects. Med Diet may be considered an effective and reasonably simple 
way to attenuate the intensity of COVID-19 infection. The vegetarian diet  
(Veg Diet), the plant-based diet, is also linked to healthy immune responses. 
It plays a criteria role in activating and strengthen both innate and adaptive 
immunity. It increases gutmucosa health and reduces autoimmunity related 
disorders. Contrariwise, the western diet (West Diet) is a popular pattern 
intake rich in carbohydrates, salt, saturated and trans lipid, while lacking 
in complex carbohydrates and fibers. This dietary pattern leads indirectly 
to increase inflammatory markers, obesity, and many diseases. Available 
evidence indicates that several micronutrients,including vitamin D, zinc, 
selenium, and iron, play an immune-supporting role, modulate the immune 
activity, and lower the possibility of infection.Optimizing vitamin D and zinc 
status definitely has advantages in COVID-19 patients.Evidence showed that 
various diet and different micronutrients play a role in the immune system 
and COVID-19 patients. 
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Introduction
During the global pandemic of coronavirus 
disease-19 (COVID-19), many people have sought 
to improve their health by eating a healthier diet. 
The World Health Organization (WHO) released 
guidelines for healthy eating during the lockdown 
period.1 Despite the fact that there is no specific food 
or dietary pattern that can prevent the infection with 
COVID-19, it has been a well-established impact 
of nutrition on immune system developments and 
responses.1 Dietary intake has a central role in 
shipping the gut microbiome, which is the main 
factor influencing immune cells’ development and 
immune responses.2,3

Nutrition or dietary factors can be described as 
a single or a whole diet. A single diet such as 
protein, vitamin D, mineral iron, or a bioactive 
substance such as polyphenols. The whole diet, 
such as the Mediterranean diet (Med Diet).3-5 
Studies showed that the dietary pattern containing 
vitamins (E, C, B2, and A), minerals (zinc and 
iron), and bioactive components (polyphenols) are 
related to a healthy immune system.6 Vitamins, 
minerals, and polyphenols act at several levels 
in the gastrointestinal tract, thymus, and immune 
cells of the circulating blood. Diet components 
can affect the immune system depending on 
concentration, interactions with other vital nutrients, 
internal environmental conditions, and host genetic 
expression. When a person consumed a healthy 
balanced diet, the immune system cells can deal 
with carbohydrates, proteins, and fats and keep a 
well-functioning immune system regardless of the life 
stage.6-14 Furthermore, evidence shows that poor or 
healthy dietary pattern has a significant influence on 
the functional of the immune system.3-5

Inadequate nutrition, either undernutrition or over-
nutrition, was associated with complications to the 
immune system. In situations of a nutrient imbalance, 
the duration of the host’s altered condition and age 
are also often critical factors. It has been emphasized 
that insufficient intake of certain nutrients adversely 
affects body defenses towards pathogens and 
impacts sickness and symptoms. In some cases, 
such as the infection of measles, the health outcome 
can result from a patient’s nutritional status. While 
coping with an infection can be improved by 
consuming the deficient nutrient. On the other hand, 
the superabundant of certain foods or nutrients may 

put immunity at significant risk.6,15-17 Besides other 
dual problems precisely due to the overconsumption 
of saturated fat and proteins.18

The overall diet intake during the early life of a 
person influences his future immunity and allergy 
reaction.19 Also, studies found that consuming a 
varied diet in children’s early lives leads to a variety 
of gut-microbes and poor outcomes of allergy.20 
This relationship was explained by the positive 
effect on gut-microbiome, through multiple effects 
on the immune system’s cellular and responses.19 
Numerous epidemiological studies focus on 
exploring the impact of the whole diet on human 
health as a human consumed diet, not isolated 
nutrients. Moreover, the association between single 
nutrients such as iron and immune systems has been 
excessively studied.21-26

As dietary intake is a key factor for better prognosis 
in COVID-19 patients. It may also assess disease 
progression.27 This research aimed at reviewing 
the impact of the different diet and some selected 
elements on immunity. The review will focus on 
certain elements that most populationsare suffering 
from its deficiency such as iron, zinc, and vitamin D.  
Furthermore, it will give insight into the importance 
of promoting the population’s nutritional status to 
decrease the fraction of infectious diseases and the 
death rate attributed to immune deficiency.

Immune System
The immune system is an exceptionally complex 
structure. It is the protection that defends humans 
from pathogens such as microbes, fungi, viruses, 
and parasites that occur in the ecosystem. It consists 
of various cells, tissues, and organs. The immune 
system also contains thymes, bone marrow, and 
other secondary organs such as lymph nodes, 
spleen, and gut-associated lymphoid tissues.28-32 

Because there are no proven drugs or vaccines to 
fight COVID-19, the immune system is regarded 
by most scientists as the important shield that 
boosts the body’s natural immunity against the virus 
infection.Diseases like COVID-19 go simply if the 
immunity is working properly.33

The immune system destroys harmful enemies by 
two mechanisms: the innate or natural immune 
mechanism and the acquired or adaptive immune 
mechanism. Both mechanisms work together to 
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protect the body from pathogens.28,29 All people 
are born with natural immunity, known as innate 
immunity. It is the primary body defensive strategy 
against any pathogens, but it is less effective than 
the acquired immune reaction. Innate immunity 
is made of different barriers, including physical 
barriers such as skin and respiratory tract. This type 
of immunity also has mechanism defenses such as 
mucosa, bile, saliva,and inflammatory responses. 
There are cellular defenses, such as phagocytic 
cells. The phagocytic cells as neutrophils, basophils, 
eosinophils, monocytes, and macrophages, identify 
some organisms that invade the body as strange and 
potentially dangerous and get rid of them through 
phagocytosis and sterilization with their soluble 
factors.31-32,34 

The other type of immunity is the adaptive immune 
that a person acquires by the passage of time during 
his life after protecting the body from germs. It is the 
immune system that remembers its former enemies, 
which are antigens of the invading pathogen, and 
eliminates them through the antibodies that recognize 
them, which are ‘‘lymphocytes’’. Every lymphocyte 
bear surface receptors specific to a particular antigen 
that makes this type of immunity highly specific.29,32,35 
For several days after the triggering antigen’s prime 
activation, the adaptive immune responses become 
effectual, leaving immunological memory cells that 
is further a defining attribute of the adaptive immune 
response. This is the foundation for a better and 
more successful immune reaction after reinfection 
with the same pathogen. The major features of the 
acquired immune responses are humoral immunity 
and cell-mediated immunity. The humoral immunity 
features produce large amounts of antibodies, B cells 
to fight against extracellular pathogens, while cell-
mediated immunity feature by producing cytokines 
and T cells that fight against intercellular pathogens. 
The healthy immune system acts fast, specific, and 
effective in fighting any pathogen.While the impaired 
immune system can result in infection and even 
death for the host.29,31,32

Undoubtedly, the microbiome plays a critical role in 
shaping future immune tendencies. It has a vital role 
in developing the immune cells and their function.36 
Most of the immune cells are present within the gut-
associated lymphoid tissue (GALT).This structure 
plays a significant role in the immune reaction 
and preservation of human health. The GALT 

provides many efficient immune tasks. Dendritic 
cells and M cells sample the gut content while IgA 
is generated by plasma B cells within the lamina 
propria, which protect against infectious microbes.36 
The human intestinal microbiota can guaranty 
antigens and impulses inside the gut lumen itself 
accompanied by the capacity for interaction with 
local and generalized immune cells. The intestinal 
microbiota formationvaries over the life cycle 
concerning nutritional factors and ecological factors, 
including exposure to antimicrobial drugs.36 The 
implementation of a vegetarian Diet (Veg Diet) can 
bring various nutrients reaching the gastrointestinal 
tract microbiota. The non-digestible vegetable cell 
walls allow peptides and fats that might be absorbed 
in the upper gastrointestinal tract to attain the gut 
bacteria.3,37 There may be situations where immune 
GALT cells fall into closer contact with foods and 
intestinal microbiome, including decreased wall 
strength or leaky bowel observed in both immediate 
and long term inflammation of the intestine.3,38 

Also environmental factors influencing immune 
function, which include psychological, physiological 
stress, obesity, alcohol consumption, smoking, and 
imbalance nutrition.3,14,39-41

Dietary Patterns and Immunity 
Consuming an optimal diet is associated with 
improving the quality of human life.42-44 More 
importantly, it reserves a healthy immune system that 
can protect the host from any infection or illness.3,45 

An ideal diet supplies the body with the extreme 
amount of necessary nutrients needed to develop, 
sustain, and enhance the immune reaction. 

Mediterranean Dietary Pattern
Med Diet, a healthful diet, is characterized by 
a significant intake of vegetables, fruits, seeds, 
pulses, olive oil, seafood, and moderate meat and 
processed foods. This dietary pattern is linked to a 
well-functioning immune system,4,46 and reducing 
the risk of various diseases such as cardiovascular 
disease, obesity, type 2 diabetes, cancer, and some 
neurological disorders.44,47-50 One explanation of 
the role of the Med Diet on the body’s health is 
reducing the immune-inflammation attributed to 
several diseases and improving the blood lipids 
profile.45 Med Diet has a positive impact on gut-
microbiome health and production. An important 
factor in the role of the Med Diet on the immune 
system is its antioxidants contents as vitamin C, 
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beta-carotene, and polyphenols.These antioxidants 
exert immunomodulatory and anti-inflammatory 
effects and hence reduce the risk of many diseases. 
Studies show a relationship between higher intake 
of the Med Diet and lower levels of the inflammatory 
cytokines. The Med Diet also reduces oxidative 
stress biomarkers.4,44,45 Another feature of the Med 
Dietis that it provides the body with an excellent 
balance of fatty acids51 as this diet is based on 
natural plant foods with a moderate intake of meat 
and low intake of processed foods. It is rich in 
monounsaturated fatty acids and low in trans and 
saturated fatty acids. Lab and animal studies show 
important fundamental roles of well-balanced, 
healthy fat intake in the immune cell membranes’ 
growth. The unbalance of fatty acids intake in terms 
of quality and quantity may have disrupted the body's 
immune system, which increases the chances of 
infections.51,52

Since COVID-19 is represented by excessive 
concentrations of pro-inflammatory cytokines, 
including CRP, IL-6, and TNF-alpha, successful 
inflammation-reducing therapeutic approaches 
may be followed to avoid the chance of infection or 
to minimize the virulence.The major constituents 
of the Med Diet, such as whole grains, vegetables 
and fruits, fish, and 'balanced' fats, including 
monounsaturated (MUFA) and polyunsaturated 
(PUFA), are all linked to reduced inflammation.53 
Compliance to the Med Diet has a good effect 
on heart disease and metabolic syndrome, which 
predispose to COVID-19 infection and severity.Via its 
strong antioxidant, anti-inflammatory, and possible 
antimicrobial and immunomodulatory activities, Med 
Diet may be considered an effective and reasonably 
simple way to attenuate the intensity of COVID-19 
infection.54

VegetarianDietary Pattern
Veg Diet or plants based dietary patterns are also 
linked to healthy responses of immunity. The Veg Diet 
is a plant-based dietary patternrich in fibers, nutrients 
like vitamin C, E, and beta-carotene known for their 
antioxidant effect.55 Veg Diet is a source of bioactive 
components, including flavonoids and polyphenol. 
Its favorable impact on health has proven as an 
antitumor. It also plays a significant role in activating 
and strengthen both innate and adaptive immunity. 
In innate immunity, polyphenols (PP) receptors are 
expressed on many immune cells that alert them 

against any pathogens. Itincreases gut-associated 
mucosa health and reduces autoimmunity related 
disorders. It has antioxidant and anti-inflammatory 
activities. In addition, it reduces many inflammatory 
biomarkers, such as C-reactive protein.56 They have 
been shown to modify the inflammatory reaction 
through multiple mechanisms: (a)modifying the 
signaling and enzymatic pathways engaged in 
the inflammation, including tyrosine and serine-
threonine protein kinases, implicated in stimulation 
B-lymphocyte and multiplication T-cell. The major 
inflammatory markers like nuclear factor kappa β 
(NFκβ), and inducible nitric oxide (NO) synthase, 
the pro-inflammatory enzymes like inducible 
cyclooxygenase (COX-2), mitogen-activated protein 
kinase, and protein kinase-C have also been 
known to be inhibited by PP; (b) by decreasing the 
inflammatory cell discharge; (c) by neutralizing ROS 
including superoxide anions and hydrogen peroxide; 
and (d) by modifying inflammatory cytokines, 
peptides, and arachidonic acid.57 Flavonoids have 
double actions in response to the homeostasis 
of reactive oxygen species (ROS).They function 
as antioxidants during normal circumstances and 
are effective pro-oxidants in tumor cells, which 
activate the apoptotic cell death and decrease pro-
inflammatory signal transduction.58

Peoples on Veg Diets have low rates of viral 
illnesses. In countries in the region to be on a Veg 
Diet for the reasons of religious or animal rights 
activists, a quick search of the COVID-19 global data 
indicated the lowest diseased cases.59

Dietary Fiber 
Fiber is an important element of a healthy balanced 
diet. The diets rich in fiber are the Med Diet 
and Veg Diet.51 Certainly, higher fiber intake is 
associated with lower body weight. Consequently, 
it is also important to maintain a normal weight, thus 
preventing inflammation attributed to adipose tissues 
in obese people.60 Fiber also participates in the 
immune response. It causes the intestinal bacteria to 
produce short-chain fatty acids through the microbial 
fermentation of high-fiber diets and short-chain fatty 
acids. Hence, a fiber-containing diet improves the 
microbes in the gut and gut barrier function, reduces 
intestine inflammation, and improves the conditions 
of some diseases like Crohn's disease and irritable 
bowel syndrome.61,62 In addition, increased fiber 
intake can reverse the impaired T helper cell (Th) 
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function caused by consuming an unhealthy diet 
as the Western diet(WestDiet). Fiber intake can 
work selectively to shut down part of the impaired 
immune system while operating another part that 
is unconnected to the healthy immune system by 
activating  the th17/regulatory T (Treg) cell axis and 
improving the production of mucus.63

Western Diet and Dietary Pattern
A healthy diet should be adequate, varied, moderate, 
and balanced as excessive intake of certain nutrients 
has proven to impact human immunity in some 
cases.64 At the same time, poor nutrition can affect 
the immune system adversely as well. Unfortunately, 
dual nutritional problems highly prevalent across 
many countries, including obesity and malnutrition.65 
This can result from the global nutrition transition, 
as many nation’s diet intake shifted from consuming 
traditional cultural food to the WestDiet patterns 
and fast food.66,67 The WestDiet is a popular 
pattern intake rich in salt, trans, and saturated lipid, 
simple carbohydrates, however poor in complex 
carbohydrates and fibers. It is also described as a 
diet high in calories while low in nutrients, including 
vitamins and minerals. 

The consumption of the WestDiet and/or fast food 
is associated with the high prevalence of obesity 
and chronic diseases such as Type 2 diabetes. 
Thus, this dietary pattern leads indirectly to 
increased inflammatory markers.68 Evidence shows 
that the WestDietand another western lifestyle, 
such as physical inactivity, have been identified 
as a risk factor of ‘metaflammation’, which is a 
metabolism-induced inflammation.5,69 The suggested 
reason, however, is the enhanced absorption of 
lipopolysaccharide ( LPS), which is a component of 
the cellular membranes of gram-negative bacteria, 
from the intestinal microbiota leading to excessive 
gut leakage, recognized by innate immune system 
cells via toll-like receptor 4 (TL4) and by its activation 
of inflammatory response. This allows the infection 
to occur through the gut to the bloodstream.  
The WestDiet can lead to less variety of the gut 
microbes because of the low intake of fiber, while 
high in salt, sugars that alert inflammation and lead 
to some type of cancers, and other immune-related 
diseases.3,62,68,70

WestDiet negatively impacts adaptive immunity 
while increasing inherent immunity, causing severe 

inflammation and significantly hampering the 
protection of the individual towards virus infection.
In populations who are more susceptible to 
inflammatory modulators, the use of WestDiet could 
raise the risk of extreme COVID-19 pathology.71

Selective Micronutrient Elements and Immunity 
Vitamin D 
Vitamin D is critical for the innate antimicrobial 
response.72,73 Several immune cells possess 
receptors for vitamin D that influence their activity 
after ligand attachment. Therefore, this vitamin 
has a profound effect on immunogenicity. Vitamin 
D enhances monocytes’ transformation into 
macrophages, improves their killing ability, modifies 
inflammatory cytokine secretion, and helps antigen 
presentation. In addition, vitamin D metabolites tend 
to control the development of unique antimicrobial 
proteins that destroy pathogens straightforwardly.  
It is ,therefore,effective in mitigate the lungs’infection  
in kids and adults.8

Globally, most populations have an inadequate 
vitamin D.74 It can act in a local immunological 
environment in an autocrine manner because vitamin 
D receptor is presented on different lymphocytes  
(B lymphocytes, T lymphocytes, and antigen-
presenting cells). This vitamin can ameliorate 
both the natural and acquired immune reaction. 
Insufficiency in vitamin D is positively correlated to 
autoimmune disorders and raised vulnerability to 
pathogens.75

Vitamin D beneficial effects on immune response are 
partly because of its impact on the innate immune 
response. Macrophages are reported to distinguish 
LPS, a bacterial contagion representative, via the toll-
like receptors (TLRs). TLR involvement contributes 
to a series of incidents generating peptides with 
strong antibacterial action, including cathelicidin and 
β-defensin. These peptides collocate with bacteria 
phagocytosed inside macrophages, where they 
destroy bacterial cell membranes and possess a 
significant bactericidal action.72

Vitamin D often influences physical and biological 
barriers because calcitriol controls antimicrobial 
proteins (cathelicidin and β-defensin), which are 
capable of changing the gut microbiome to a healthy 
system and maintaining the intestinal barrier.76,77 
Calcitriol enhances the macrophage's oxidative 
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burst capacity, boosts superoxide production, lowers 
pro-inflammatory cytokines, and raises the anti-
inflammatory cytokines.7

When assessing the magnitude of COVID-19 
infection, the concentration of vitamin D plays 
an important role. A recent study showed that, 
in peoples suffering severe COVID-19 disease 
who need ICU admission, vitamin D deficiency 
is much more common.On the same hand, 
vitamin D deficiency COVID-19 sufferers reported 
higher concentrations of inflammatory cytokines.78  
A literature review analysis has also been carried 
out by  Laird et al. concluded that optimizing vitamin 
D status definitely has advantages in COVID-19 
patients.79

Zinc
Zinc is important for cell-mediated immunity. This 
mineral supports many immune cells’ works, such 
as natural killer cells, leukocytes, and dendritic cells.9 
Zinc is known for its antioxidant function. It also 
possesses anti-inflammatory actions. The richest 
food of zinc is meat,while zinc from plants is not well 
absorbed.Thus some people who followed a Veg 
Diet may have a low intake of zinc.80 Zinc deficiency 
is found to weaken the natural and adaptive immune 
responses, while abundant of this mineral improves 
human immunity.66 The addition of zinc lowered 
oxidative stress indicators and the production 
of inflammatory interleukins.81 The value of zinc 
regarding the immune response is crucial at all ages.
It is a cofactor and part of hundreds of enzymes 
in the human body. It helps to protect the natural 
barriers, including the skin and cell walls. It has a 
valuable role in cell proliferation and the formation 
of healthy mature immune cells. A notable property 
of zinc is that it regulated cytokines’ secretion during 
the cell-mediated adaptive immune responses.81-84

Zinc plays a critical role in regulating T cell receptors 
and T lymphocytes.85 It is found to play a significant 
role in the immune response. Individuals with 
zinc deficiencies may face greater vulnerability 
to a wide range of pathogens. T-cell activities are 
negatively impacted by zinc deficiency since thymus 
dysfunction and immunoglobin malformation are 
caused by zinc deficiency.86,87 Acute zinc malnutrition 
leads to suppressed natural and acquired immune 
responses, while a prolonged inadequacy raises 
inflammatory response. The development of pro-

inflammatory cytokines is augmented during chronic 
zinc insufficiency, affecting the outcome of a wide 
variety of disorders like rheumatoid arthritis.83

Notably, in antiviral immunity, zinc plays a significant 
role as well.88 Zinc is a popular component in both 
preventative and therapeutic COVID-19 clinical trials 
utilizing dietary supplements.Many clinical trials 
employing zinc in COVID-19. These studies might 
indeed give some insight intozinc's effectiveness 
against in vivo viral diseases.89

Selenium 
Selenium is an important component of the immune 
system. As an antioxidant, it plays a vital role in 
protecting the immune cells. It has vital functional, 
structural, and enzymatic responsibilities. Selenium 
works together with glutathione (GSH) to remove 
excess damage produced during oxidative stress.6

Bad selenium condition entails a greater risk 
of chronic illness, such as tumors and heart 
diseases.3,90 Selenium has great capability to affect 
the immune function since GSH peroxidase (an 
important antioxidant enzyme) is likely to defend 
neutrophils against ROS that are generated to 
destroy the foreign phagocytosed pathogens.
 
Selenium affects the dual types of immune function 
innate and acquired. Insufficiency selenium caused 
the inability of lymphocytes to proliferate, affect 
humoral immunity, and lowered immunoglobulins.86,91

Selenium is a component of immune systems 
enzymes such as the seleno-enzyme thioredoxin 
reductase that is important to protect cells from 
damage by free radicals and important components 
of s anti-inflammatory activator protein (AP)-1, 
NFκβ, which is vital to  activate the expression of 
cytokines and other protein components contribute 
to immune response.86,92 Selenium-dependent GSH 
peroxidases are important to reduce the damage of 
lipid and phospholipid.93

Selenium depletion boosts infection susceptibility.94 

Seleno-proteins are an essential element of the 
endogenous host antioxidant defense mechanisms 
that affect the function of leukocytes.95

Selenium condition has recently been observed 
to equate favorably with the survival of COVID-19 
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victims as opposed to non-survivors.96 In COVID-19 
suffers, a shortage of elemental selenium and 
its transporter protein levels were identified.97 
Furthermore, the findings of a recently published 
empirical investigation indicate that medication with 
selenium could be useful in minimizing the symptoms 
of the COVID-19 virus.98

Iron 
Anemia or iron deficiency a common problem among 
the population, especially children and women 
internationally.65 Through the years, many studies 
have discussed in details the importance of iron 
on the immune system.21-24 Iron plays a central role 
in the immune response. Evidence reported that 
iron deficiency and overdoes have an impact on 
immunity responses. Adequate iron intake is vital for 
maintaining healthy innate and adaptive responses. 
Iron has many roles in the immune system. It is 
important for cell-meditated immunity more than 
humoral immunity. It also plays a significant role in 
promoting natural immunity, such as the phagocytic 
cells. It also plays a role in defenses against a 
pathogen by neutrophils, and it is essential for 
many chemicals in fighting a photogene and the 
inflammation responses. Iron shortage can affect 
T-cells’ production and elevated the cytotoxic T-cell. 
While overdoes of iron adversely affect the immune 
system, since this mineral plays a role in many 
microorganisms’ growth and function.17

In COVID-19 cases, serum iron reduction was 
observed. The seriousness and mortality of the 
illness were closely associated with iron status.  
In COVID-19 sufferers, decreased serum iron level 
was a significant cause of mortality.99

The Recommended Amount of Nutrients during 
Covid-19 Pandameics
WHO recommended eating 2 cups of fruit  
(4 servings), 2.5 cups of vegetables (5 servings), 180 
g of grain, and 160 g of meat and beans on a daily 
basis. It has recommended a total daily consumption 
of salt to less than 5 g (about 1 teaspoon).100 The 
average daily recommendation of vitamin D is 600 
IU,101 zinc 10 mg,102 selenium (15-60 µg),103 and iron 
(0.27-27 mg).104

Conclusion
This review of the published studies showed a 
close relationship between dietary patterns and 
their components on the immune system. The 
Med Diet was one of the most important diets in 
enhancing the immune response and defending 
against microbes. The Med Diet was recommended 
to protect against COVID-19 infection. The review 
also presentedtheessential immunostimulant role 
exerted by many micronutrients, especially zinc and 
vitamin D. These elements may have an important 
role in COVID-19 infection and severity.

Acknowledgement
The author would like to thank King Abdul-Aziz 
university for all the support that they give to 
researchers, and special thanks to her family for 
their endless support all the time.  

Funding
There is no fund for this research.

Conflict Of Interest
There is no conflict of interest to be declared.

References

1. World Health Organization. Food and 
Nutrition Tips During self-quarantine. 2020; 
https://www.who.int. 2020.

2. David L.A., Maurice C.F., Carmody R.N., 
Gootenberg D.B., Button J.E., Wolfe B.E., 
Ling  A.V.,  Devlin A.S., Varma Y., Fischbach  
M.A., Sudha B., Biddinger S.B., Dutton R.J., 
Turnbaugh P.J. Diet Rapidly and Reproducibly 
Alters the Human Gut Microbiome. Nature. 
2014; 505(7484):559–563.

3. Childs C.E., Calder P.C., Miles E.A. Diet and 

Immune Function. Nutrient. 2019;11(8):1933.
4. Casas R., Sacanella E., Estruch R. The 

Immune Protective Effect of the Mediterranean 
Diet against Chronic Low-Grade Inflammatory 
Diseases. EndocrMetab Immune Disord Drug 
Targets. 2014;14(4):245–254.

5. Christ A., Latz E. The Western Lifestyle Has 
Lasting Effects on Metaflammation. Nature 
Rev Immunol. 2019;19(5):267–268.

6. Alpert P.T. The Role of Vitamins and Minerals 
on The Immune System. Home Health Care 



134ALJADANI, Curr. Res. Nutr Food Sci Jour., Vol. 9(1) 127-138 (2021)

Mana Pract. 2017;29(3):199–202.
7. Gombart A.F., Pierre A., Maggini S. A Review 

of Micronutrients and the Immune System–
Working in Harmony to Reduce the Risk of 
Infection. Nutrient. 2020;12(1):236.

8. Calder P.C., Carr A.C., Gombart A.F., 
Eggersdorfer M. Optimal Nutritional Status 
for a Well-Functioning Immune System Is 
an Important Factor to Protect against Viral 
Infections. Nutrient. 2020;12(4):1181.

9. Maggini S., Pierre A., Calder P.C. Immune 
Function and Micronutrient Requirements 
Change over the Life Course. Nutrient; 
2018;10(10):1531.

10. Hale M.W., Spencer S.J., Conti B., Jasoni 
C.L., Kent S., Radler M.E., Reyes T.M., 
Sominsky L. Diet, Behavior and Immunity 
Across the Lifespan. NeurosciBiobehav Rev. 
2015;58:46–62.

11. Venter C., Eyerich S., Sarin T., Klatt K.C. 
Nutrit ion and the Immune System: A 
Complicated Tango. Nutrient. 2020;12(3).

12. Prescott S.L. Early Nutrition as a Major 
Determinant of 'Immune Health': Implications 
for Al lergy, Obesity and Other Non-
communicable Diseases. Nestle Nutr Inst 
Workshop Ser. 2016;85:1–17.

13. Iddir M., Brito A., Dingeo G., Fernandez 
Del Campo S.S., Samouda H., La Frano 
M.R., Bohn T. Strengthening the Immune 
System and Reducing Inflammation and 
Oxidative Stress through Diet and Nutrition: 
Considerations During The COVID-19 Crisis. 
Nutrient.2020;12(6):1562.

14. Calder P.C. Feeding The Immune System. 
Proc Nutr Soc. 2013;72(3):299–309.

15. Watson R.R., Zibadi S., Preedy V.R. 
Dietary Components and Immune Function. 
SpriSciBusiMed. 2010.

16. Calder P.C., Jackson A.A. Undernutrition, 
Infection and Immune Function. Nutr Res 
Rev. 2000;13(1):3–29.

17. Akhtar S., Das J.K., Ismail T., Wahid M., Saeed 
W., Bhutta Z.A. Nutritional Perspectives For 
the Prevention and Mitigation of COVID-19. 
Nutr Rev. 2020.

18. Popkin B.M., Corvalan C., Grummer-Strawn 
L.M. Dynamics of the Double Burden of 
Malnutrition and the Changing Nutrition 
Reality. Lancet. 2020;395(10217):65–74.

19. Venter C., Greenhawt M., Meyer R.W., 

Agostoni C., Reese I., du Toit G., Feeney M. 
, Maslin K.,Nwaru B.I. , Roduit C., Untersmayr 
E., Vlieg-Boerstra B., Pali-Schöll I., Roberts 
G.C., Peter Smith P., Akdis C.A., Agache I., 
Ben-Adallah M., Bischoff S., Frei R., Garn 
H., Grimshaw K., Hoffmann-Sommergruber 
K., Lunjani N., Muraro A., Poulsen L.K., 
Renz H. , Sokolowska M., Stanton C. , 
O'Mahony L. EAACI Position Paper on 
Diet Diversity in Pregnancy, Infancy and 
Childhood: Novel Concepts and Implications 
for Studies in Allergy and Asthma. Allergy.  
2020;75(3):497–523.

20. Venter C., Maslin K., Holloway J.W., Silveira 
L.J., Fleischer D.M., DeanT., Arshad S.H.  
Different Measures of Diet Diversity During 
Infancy and the Association with Childhood 
Food Allergy in a UK Birth Cohort Study.  
J Allerg ClinImmunol Pract. 2020;8(6):2017–
2026.

21. Che ray i l  B . J .  I r on  and  Immun i t y : 
Immunological Consequences of Iron 
Deficiency and Overload. Arch ImmunolTher 
Exp. 2010;58(6):407–415.

22. Nairz M., Haschka D., Demetz E., Weiss G. 
Iron at the Interface of Immunity and Infection. 
Front Pharmacol. 2014; 5(152).

23. Weiss G. Iron and Immunity: A Double-Edged 
Sword. Eur J Clin Invest. 2002;32:70-78.

24. Ward R.J., Crichton R.R., Taylor D.L., 
Corte L.D., Srai S.K., Dexter D.T. Iron and 
The Immune System. J Neural Transm. 
2011;118(3):315–328.

25. Oppenheimer S.J. Iron and Its Relation to 
Immunity and Infectious Disease. J Nutr. 
2001;131(2):616S–635S.

26. Cassat J.E., Skaar E.P. Iron in Infection and 
Immunity. Cell Host Microbe. 2013;13(5):509–
519.

27. Laviano A., Koverech A., Zanetti M. Nutrition 
Support in the Time of SARS-CoV-2 
(COVID-19). Nutr. 2020; 74:110834.

28. Marshall J.S., Warrington R., Watson W., 
Kim H.L. An Introduction to Immunology 
and Immunopathology. Allerg, Asthma  
ClinImmunol. 2018;14(2):49.

29. Chaplin D.D. Overview of the Immune 
Response. J AllergClinImmunol. 2010;125 
(2 Suppl 2):S3–S23.

30. Institute for Quality and Efficiency in Health 
Care (IQWiG). What are the organs of the 



135ALJADANI, Curr. Res. Nutr Food Sci Jour., Vol. 9(1) 127-138 (2021)

immune system? In: Cologne, Germany.: 
InformedHealth.org. 2006. https://www.ncbi.
nlm.nih.gov/books/NBK279395/.

31. Abbas A.K., Lichtman A.H., Pillai S. Cellular 
and Molecular Immunology. 2015.

32. Male DK, Peebles S, Male V. Immunology. 
2020.

33. Mohammad A.C., Nayem H. , Mohammod A., 
Md A.S. , Ashraful A. Immune Response in 
COVID-19: A Review.  J Infect Public Health. 
2020;13(11):1619–1629.

34. Turvey S.E., Broide D.H. Innate Immunity.  
J Allergy Clin Immunol. 2010;125(2):S24–
S32.

35. Bonilla F.A., Oettgen H.C. Adaptive Immunity. 
J Allergy Clin Immunol. 2010;125(2):S33–
S40.

36. Zheng D., Liwinski T., Elinav E. Interaction 
between Microbiota and Immunity in Health 
and Disease. Cell Res. 2020;30(6):492–506.

37. Hansen N.W., Sams A. The Microbiotic 
Highway to Health-New Perspective on 
Food Structure, Gut Microbiota, and Host 
Inflammation. Nutrient. 2018;10(11).

38. Bischoff S.C., Barbara G., Buurman W., 
Ockhuizen T., Schulzke J., Serino M., Tilg 
H., Alastair Watson A., Wells J.M. Intestinal 
permeability--ANew Target for Disease 
Prevention and Therapy. BMC Gastroenterol. 
2014;14:189.

39. Mangino M., Roederer M., Beddall M.H., 
Nestle F.O., Spector T.D. Innate and Adaptive 
Immune Traits are Differentially Affected by 
Genetic and Environmental Factors. Nature 
Communicat. 2017;8(1):13850.

40. Graham J.E., Christian L.M., Kiecolt-Glaser 
J.K. Stress, Age, and Immune Function: 
Toward a Lifespan Approach. J Behav 
Med.2006;29(4):389–400.

41. Andersen C.J., Murphy K.E., Fernandez M.L. 
Impact of Obesity and Metabolic Syndrome 
on Immunity. Adva in Nutr. 2016;7(1):66–75.

42. Wu X.Y., Zhuang L.H., Li W., Guo H.W., Zhang 
J.H., Zhao Y.K., Hu J.W., Gao Q.Q. , Luo S., 
Ohinmaa A., Veugelers P.J.. The Influence 
of Diet Quality and Dietary Behavior on 
Health-Related Quality of Life in the General 
Population of Children and Adolescents: 
ASystematic Review and Meta-Analysis. 
Qual Life Res. 2019;28(8):1989–2015.

43. Milte C.M., Thorpe M.G., Crawford D., Ball K., 

McNaughton S.A. Associations of Diet Quality 
with Health-Related Quality of Life in Older 
Australian Men and Women. ExpGerontol. 
2015;64:8–16.

44. Martinez-Lacoba R., Pardo-Garcia I., Amo-
Saus E., Escribano-Sotos F. Mediterranean 
Diet and Health Outcomes: ASystematic Meta-
Review. Eur J Public Health. 2018;28(5):955–
961.

45. Tosti V., Bertozzi B., Fontana L. Health 
Benefits of the Mediterranean Diet: Metabolic 
and Molecular Mechanisms. J Gerontol. 
Series A. 2017;73(3):318–326.

46. Mazzocchi A., Leone L, Agostoni C., Pali-
Schöll I. The Secrets of the Mediterranean 
Diet. Does [Only] Olive Oil Matter? Nutrient. 
2019;11(12):2941.

47. Georgou l i s  M. ,  Kon tog iann i  M.D. , 
Yiannakouris N. Mediterranean Diet and 
Diabetes: Prevention and Treatment. Nutrient. 
2014;6(4):1406–1423.

48. Martínez-González M.A., Gea A., Ruiz-
Canela M. The Medi terranean Diet 
and Cardiovascular Health. Circ Res. 
2019;124(5):779–798.

49. Aridi Y.S., Walker J.L., Wright O.R.L. The 
Association between the Mediterranean 
Dietary Pattern and Cognitive Health: A 
Systematic Review. Nutrient. 2017;9(7):674.

50. Mentella M.C, Scaldaferri F, Ricci C, 
Gasbarrini A, Miggiano G.A.D. Cancer and 
Mediterranean Diet: A Review. Nutrient. 
2019;11(9):2059.

51. Castro-Quezada I., Román-Viñas B., Serra-
Majem L. Chapter 2 - Nutritional Adequacy 
of the Mediterranean Diet. In: Preedy VR, 
Watson RR, eds. The Mediterranean Diet. 
San Diego: Academic Press. 2015:13–21.

52. Radzikowska U., Rinaldi A.O., ÇelebiSözener 
Z, Karaguzel D., Wojcik M., Cypryk K., Akdis 
M., Akdis C.A., Sokolowska M. The Influence 
of Dietary Fatty Acids on Immune Responses. 
Nutrient. 2019;11(12):2990.

53. Maria I.M., Giuseppe B., Miriam L., Paola 
C., Katherine E. Mediterranean Diet and 
COVID-19: Hypothesizing Potential Benefits 
in People With Diabetes. Front Endocrinol. 
2020; 11: 574315.

54. Angeliki M.A., Alexander K., Eleftheria K., 
Emilio R, Christos S.M. Mediterranean Diet as 
a Nutritional Approach for COVID-19. Metabol 



136ALJADANI, Curr. Res. Nutr Food Sci Jour., Vol. 9(1) 127-138 (2021)

Clin Experiment. 2020; 114: 154407.
55. Craddock J.C., Neale E.P., Peoples G.E., 

Probst Y.C. Vegetarian-Based Dietary 
Patterns and their Relation with Inflammatory 
and Immune Biomarkers: A Systematic 
Review and Meta-Analysis. AdvNutr. 
2019;10(3):433–451.

56. Ding S., Jiang H., Fang J. Regulation of 
Immune Function by Polyphenols. J Immunol 
Res. 2018;2018:1264074.

57. Tekin İÖ, Marotta F. Chapter 22 - Polyphenols 
and Immune System. In: Watson RR, Preedy 
VR, Zibadi S, eds. Polyphenols: Prevention 
and Treatment of Human Disease (Second 
Edition). Academic Press; 2018:263–276.

58. Kopustinskiene D.M., Jakstas V., Savickas 
A., Bernatoniene J. Flavonoids as Anticancer 
Agents. Nutrient. 2020;12(2):457.

59. Elham A. View Points COVID-19 and 
Vegan D ie t?  2020.DOI :  10 .13140/
RG.2.2.20312.11529

60. Kuo S.M. The Interplay between Fiber and 
the Intestinal Microbiome in the Inflammatory 
Response. AdvNutr. 2013;4(1):16–28.

61. Silva Y.P., Bernardi A., Frozza R.L. The 
Role of Short-Chain Fatty Acids From Gut 
Microbiota in Gut-Brain Communication. 
Front Endocrinol. 2020;11:25.doi: 10.3389/
fendo.2020.00025

62. Makki K., Deehan E.C., Walter J., Bäckhed F. 
The Impact of Dietary Fiber on Gut Microbiota 
in Host Health and Disease. Cell Host 
Microbe. 2018;23(6):705–715.

63. Siracusa F., Schaltenberg N., Villablanca 
E.J., Huber S., Gagliani N. Dietary Habits 
and Intestinal Immunity: From Food Intake to 
CD4+ TH Cells. Front Immunol. 2019;9(3177).

64. Gwamaka M., Kurtis J.D., Sorensen B.E., 
Holte S., Morrison R., Mutabingwa T.K., 
Fried M., Duffy P.E.. Iron Deficiency Protects 
Against Severe Plasmodium Falciparum 
Malaria and Death in Young Children. Clin 
Infect Dis. 2012;54(8):1137–1144.

65. World Health Organization. Comprehensive 
implementation plan on maternal, infant and 
young child nutrition. Geneva: World Health 
Organization; 2014; 2014.

66. Popkin B.M., Adair L.S., Ng S.W. Global 
Nutrition Transition and the Pandemic of 
Obesity in Developing Countries. Nutr Rev. 
2012;70(1):3–21.

67. Popkin B.M. Global Nutrition Dynamics: the 
World is Shifting Rapidly Toward a Diet Linked 
with Noncommunicable Diseases. Am J Clin 
Nutri. 2006;84(2):289–298.

68. Myles I.A. Fast Food Fever: Reviewing the 
Impacts of the Western Diet on Immunity. 
Nutr J. 2014;13(1):61.

69. H o t a m i s l i g i l  G . S .  I n f l a m m a t i o n , 
Metaflammation and Immunometabolic 
Disorders. Nature. 2017;542(7640):177–185.

70. Rogero M.M.,  Calder P.C. Obesi ty, 
Inflammation, Toll-Like Receptor 4 and Fatty 
Acids. Nutrients. 2018;10(4):432.

71. Michael J. B., Ruth M. B. The Impact of 
Nutrition on COVID-19 Susceptibility and 
Long-Term Consequences. Brain Behav 
Immun. 2020;87:53–54.

72. Liu P.T., Stenger S., Li H., Wenzel L., Tan 
B.H., Krutzik S.R., Ochoa M.T., Schauber 
J., Wu K., Meinken C., Kamen D.L., Wagner 
M., Bals R., Steinmeyer A., ZügelU, Gallo 
R. L., EisenbergD., Hewison M., Hollis 
B.W., Adams J.S., Bloom B.R., Modlin R.L. 
Toll-Like Receptor Triggering of AVitamin 
D-Mediated Human Antimicrobial Response. 
Sci. 2006;311(5768):1770–1773.

73. Wang T.T., Nestel F.P., Bourdeau V., Nagai 
Y., Wang Q., Liao J., Tavera-Mendoza L., 
Lin R., Hanrahan J.W., Mader S., White J.H. 
Cutting Edge: 1, 25-Dihydroxyvitamin D3 is a 
Direct Inducer of Antimicrobial Peptide Gene 
Expression. J Immunol. 2004;173(5):2909–
2912.

74. Sizar O., Givler A. Vitamin D Deficiency. In: 
StatPearls. StatPearls Publishing; 2019.

75. Aranow C. Vitamin D and the Immune System. 
J InvestigatMedi. 2011;59(6):881–886.

76. Biesalski H.K. Nutrition Meets the Microbiome: 
Micronutrients and the Microbiota. Ann N Y 
Acad Sci. 2016;1372(1):53–64.

77. Clark A, Mach N. Role of Vitamin D in 
the Hygiene Hypothesis: the Interplay 
between Vitamin D, Vitamin D Receptors, 
Gut Microbiota, and Immune Response. Front 
Immunol. 2016;7:627.

78. Anshul J., Rachna C., Narendra S.S., Mayank 
S., Sachin M., Sumit N.. Analysis of Vitamin 
D Level among Aymptomatic and Critically 
Ill COVID-19 Patients and Its Correlation 
with Inflammatory Markers. Scientifc Report. 
2020; 10:20191.



137ALJADANI, Curr. Res. Nutr Food Sci Jour., Vol. 9(1) 127-138 (2021)

79. Laird, E., Rhodes, J., Kenny, R. A. Vitamin 
D and Inflammation: Potential Implications 
for Severity of COVID-19. Ir. Med. J. 2020; 
113(5):81.

80. Gibson R.S., Heath A.L.M., Szymlek-Gay 
E.A. Is Iron and Zinc Nutrition a Concern 
for Vegetarian Infants and Young Children 
in Industrialized Countries?.Am J Clin Nutri. 
2014;100(suppl-1):459S–468S.

81. Prasad AS. Zinc in human health: Effect 
of Zinc on Immune Cells. Molecul Med. 
2008;14(5-6):353-357.

82. Wessels I., Maywald M., Rink L. Zinc as a 
Gatekeeper of Immune Function. Nutrient. 
2017;9(12):1286.

83. Bonaventura P., Benedetti G., Albarède F., 
Miossec P. Zinc and Its Role in Immunity 
and Inf lammat ion.  Auto immun Rev. 
2015;14(4):277–285.

84. Hojyo S, Fukada T. Roles of Zinc Signaling 
in the Immune System. J Immunol Res. 
2016;2016:6762343–6762343.

85. Wintergerst E.S., Maggini S., Hornig D.H. 
Immune-Enhancing Role of Vitamin C and 
Zinc and Effect on Clinical Conditions. Ann 
NutrMetab. 2006;50(2):85–94.

86. Saeed F, Nadeem M, Ahmed RS, Tahir 
Nadeem M, Arshad MS, Ullah A. Studying the 
impact of nutritional immunology underlying 
the modulation of immune responses by 
nutritional compounds – a review. Food Agric 
Immunol. 2016;27(2):205–229.

87. Sherman A.R. Zinc, Copper, and Iron 
N u t r i t u r e  a n d  I m m u n i t y.  J  N u t r i . 
1992;122(suppl-3):604–609.

88. Read S.A., Obeid S., Ahlenstiel C., Ahlenstiel 
G. The Role of Zinc in Antiviral Immunity. 
AdvNutr. 2019; 10(4):696–710.

89. Pal A., Squitti R., Picozza M., Pawar A, 
Rongioletti M, Dutta AK, Sahoo S, Goswami 
K, Sharma P, Prasad R. Zinc and COVID-19: 
Basis of Current Clinical Trials. Biol Trace 
Elem Res. 2020.

90. Rayman M.P. Selenium and human health. 
Lancet. 2012;379(9822):1256–1268.

91. Arthur J.R, McKenzie R.C, Beckett G.J. 
Selenium in the Immune System. J Nutr. 
2003;133(5):1457S–1459S.

92. Maggini S., Wintergerst E.S., Beveridge S., 
Hornig D.H. Selected Vitamins and Trace 
Elements Support Immune Function by 

Strengthening Epithelial Barriers and Cellular 
and Humoral Immune Responses. Br J Nutr. 
2007;98(S1):S29–S35.

93. Rayman M.P. The Importance of Selenium to 
Human Health. Lancet. 2000;356(9225):233-
241.

94. Beck M.A., Levander O.A., Handy J. 
Selenium Deficiency and Viral Infection. 
JNutri. 2003;133(5):1463S–1467S.

95. Baum M.K., Shor-Posner G., Lai S., Zhang 
G., Lai H., Fletcher M.A., Sauberlich H., 
Page J.B.. High Risk of HIV-Related Mortality 
is Associated with Selenium Deficiency.  
J AcquirImmunDefici Synd. 1997;15(5):370–
374.

96. Zhang J., Taylor E.W., Bennett K., Saad R., 
Rayman M.P. Association between Regional 
Selenium Status and Reported Outcome of 
COVID-19 Cases in China. Am J ClinNutr. 
2020;111:1297–1299.

97. Moghaddam A., Heller R.A., Sun Q., Seelig 
J., Cherkezov A., Seibert L. Selenium 
Deficiency is Associated with Mortality Risk 
from COVID-19. Nutrient. 2020;12:2098.

98. Majeed M., Nagabhushanam  K., Gowda S., 
Medicine M., Mundkur L. An Exploratory Study 
of Selenium Status in Healthy Individuals and 
in Patients with COVID-19 in a South Indian 
Population: The Case for Adequate Selenium 
Status. Nutrition. 2021; 82: 111053.

99. Zhao K., Huang J., Dai D., Feng Y., Liu L., Nie 
S. Serum Iron Level as a Potential Predictor 
of Coronavirus Disease 2019 Severity and 
Mortality: A Retrospective Study. Open Forum 
Infectious Diseases. 2020; 7(7): ofaa250.

100. World Health Organization. Nutrition Advice 
for Adults During The COVID-19 Outbreak. 
2020; http://www.emro.who.int/nutrition/
nutrition-infocus/nutrition-advice-for-adults-
during-the-covid-19-outbreak.html. Accessed 
14 January 2021.

101. Physiopedia. COVID-19 and Nutrition. https://
www.physio-pedia.com/COVID-19_and_
Nutrition. Accessed 14 January 2021.

102. Read S.A., Obeid S., Ahlenstiel C., Ahlenstiel 
G. The Role of Zinc in Antiviral Immunity. 
AdvNutr. 2019; 10(4):696–710.

103. Istitute of Medicine (US) Panel on Dietary 
Antioxidants and Related Compounds. 
Dietary Reference Intakes for Vitamin C, 
Vitamin E, Selenium, and Carotenoids. In 



138ALJADANI, Curr. Res. Nutr Food Sci Jour., Vol. 9(1) 127-138 (2021)

Washington (DC): National Academies Press 
(US); 2000.

104. Inst i tute of Medicine (US) Panel on 
Micronutrients.Dietary Reference Intakes 
for Vitamin A, Vitamin K, Arsenic, Boron, 
Chromium, Copper, Iodine, Iron, Manganese, 
Molybdenum, Nickel, Silicon, Vanadium, and 
Zinc. Washington (DC): National Academies 
Press (US); 2001.

List Of Abbreviations
AP = Activator protein 
COX-2 = Cyclooxygenase 
GALT = Gut-associated lymphoid tissue 
GSH = Glutathione 

Ig = Immunoglobulins 
LPS = Lipopolysaccharide
MidDiet = Mediterranean diet 
NCD = Non-communicable diseases 
NFκβ = Nuclear factor kappa β 
NO = nitric oxide 
PP = Polyphenols 
ROS = Reactive oxygen species
Th = T helper cell 
TL4 = Toll-like receptor 4 
TLRs = Toll-like receptors 
Treg =Regulatory T
VegDiet = Vegetarian diet 
WestDiet = Western diet 


