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Abstract

The world is dealing with a contagious disease caused by newly identified virus named as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). Coronavirus mainly targets the human respiratory system. Hence attacking the immunity
system of a person. While data regarding nutrition in coronavirus infection (COVID-19) is on its way, in this review we aimed
to explore the various vitamins and minerals which have been proven effective in previously occurred viral infections and
epidemics (with special emphasis on respiratory infections), and also summarising the conclusion of results gained in the past
4 months from COVID-19 patients. Clinical trials conducted on COVID-19 patients using vitamins and minerals have also
been summarised. The review also aims at changing the perspective towards benefits of taking vitamins and minerals on daily
basis in daily diet. The study concludes that intake of a balanced diet with recommended amount of fruits and vegetables on a
daily basis which provides all the essential vitamins and minerals keeps the immune system strong. Infection fighting abilities
are better in subject taking a balanced diet. While in case of weakened immune system and susceptibility to life threatening
diseases, including COVID-19, it has been found that large and or intravenous doses of certain vitamins and minerals have

shown improvement in the patient’s condition. Hence nutritional therapy can also be used in treatment of COVID-19.
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1. Introduction

The world is dealing with a contagious disease caused by
newly identified virus named as severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2). (WHO, 2019) This
infection started in Wuhan, China in December 2019. (Hui
et al., 2020) °. As per the World Health Organization
(WHO), COVID-19 has so far affected 213 countries or
territories or areas and has infected over 2 million people
globally. The continuously growing list of globally spread
corona virus-19 disease (COVID19) patients has
demonstrated the high transmission rate among human
population. (WHO, 20" April 2020)

The lethality of coronaviruses was demonstrated when the
outbreak of severe acute respiratory syndrome (SARS) in
2002 and Middle East respiratory syndrome (MERS) in
2012 occurred and they crossed the species barrier and
infected humans. SARS-CoV and MERS-CoV all belong to
the B-coronavirus family. Recently found novel flu-like
coronavirus (COVID-19) is related to the MERS and SARS
coronaviruses and an evidence of human-to-human
transmission has been confirmed among close contacts.
(Zhang et al., 2020) [’> 76 31 Coronavirus is one of the
major pathogens that mainly target the human respiratory
system. (Bogoch et al., 2020) [®. Hence attacking the
immunity system of a person.

No diet or food has been proven to cure COVID. The BDA
explained simply that one cannot “boost” his or her immune
system through diet, and no specific food or supplement can
prevent one from catching COVID-19. (British Dietetic
Association, 30" April 2020). Although 12 new drugs are

being tried for management of COVID19, currently there
are no FDA approved drugs or vaccines to prevent and treat
the infection of the SARS-CoV-2. Considering the current
state of affairs, there is an urgent unmet medical need to
identify novel and effective approaches for prevention and
treatment of COVID-19. (Maurya et al., 2020) B,

Largest study done in China by Center for Disease Control
and Prevention’s on 44,000 covid-19 patients confirmed that
older age, cardiovascular disease, diabetes, chronic
respiratory disease, hypertension, and cancer were all
associated with an increased risk of death. (Wu et al., 2020)
A healthy immune system is the most important weapon
against the viral infections. Hence one can always aim at
maintaining and or improving his state of health by
maintaining a balanced diet.

Vitamins

“A vitamin is a substance that makes you ill if you don’t eat
it.” (Albert Szent-Gyorgyi, 1937). Vitamins are vital organic
nutrients in our meal that are utilized by the cells of our
body for proper growth, development, disease prevention
like deficiency disorders, and to improve immune system
efficacy. Vitamins are required in proper trace amounts so
that all the barriers of the immune system such as skin, cell-
mediated and humoral immune response etc. could be
sustained. The immune system protects from the agents that
lead to diseases. (Ibrahim et al., 2015) 3. Vitamins have
innate and adaptive immune responses. Although vitamin C
and E and members of the B complex, can act in a relatively
nonspecific manner in the immune system (for example, as

112



International Journal of Food Science and Nutrition

antioxidants) (Pleiner et al., 2008) [, Healthy tissues of the
body are protected from disease promoting factors in
presence of a healthy immune system. Major aspects of
immune system are highly affected by the availability of
nutrients in the body. Similarly, deficiency of a variety of
nutrients will lead to impaired immune responses, and
replenishment of those specific components will typically
restore the affected responses vitamins. Vitamin A and D
are certain vitamins which can influence the immune

response in highly specific ways. (Fernandes et al., 2006)
[21]

Available substantiation indicates that supplementation with
numerous  micronutrients with immune  supporting
characters may modify immune function and lessen the risk
of infection. Micronutrients with the strongest evidence for
immune support are vitamins C and D and zinc. (Gombart et
al., 2020 122; Case HS, 2017) ', Most of the vitamins like,
B6, B9, B12, A and D are furthermore functional in our
body to boost-up the cell-mediated immune response with
the production of cytokines and T-lymphocytes. Overall,
inadequate intake and depressed nutritional status of these
vitamins and trace elements may lead to suppressed
immunity, which predisposes to infections and aggravates
malnutrition. Therefore, it has been proven that cognitive
power of the body can be supported by the intake of suitable
amounts of all such essential vitamins in regular diet, and

can also help in wellbeing of health. (Comerford KB, 2013)
[12]

In times like these where the population is under lockdown
and are staying at a distance from each other one can
function well at the individual level. The common
denominator that drives most of the nutrition and dietary
recommendations to combat viral infections, including
COVID-19, lies within the link between diet and immunity.
Existing suggestion highlights that diet has intense effect on
people’s immune system and disease proneness. It has been
demonstrated that specific nutrients or nutrient
combinations may affect the immune system through the
activation of cells, modification in the production of
signaling molecules, and gene expression. (Valdés et al.,
2010) 81,

Vitamins and immunity

Vitamin C

Vitamin C boosts up human immunity towards infections
and cold illnesses by increasing phagocytosis, lymphocyte
proliferation and neutrophil chemotaxis against exogenous
pathogens. An essential role of killing foreign invaders is
done by antioxidants like vitamin C. vitamin C neutralizes
reactive oxygen species (ROS) formed in immune cells. In
the absence of optimum level of vitamin C, reactive oxygen
species will not be eliminated from immune cells which
would lead to the destruction of immune cells. (Maggini et
al., 2007) (32,

Vitamin C is found in higher concentrations within the
leukocytes. Hume et al., found that during any kind of
infection, vitamin C concentrations in the immune cells
(e.g., leukocytes) falls rapidly to lower concentrations due to
its utilization and then after eradicating the cause of
infection it again restores back to normal, this proves that
vitamin C actively takes part in warding off the infectious
agents during an infection (Hume et al., 1973) B9, Vitamin
C fights all types of viruses. Hunt et al., suggested that a
high dose or even a low supplemental amount of vitamin C
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saves lives. This works well in low income populations who
have few treatment options. Hunt et al., conducted a one
well-controlled, randomized study where 200 mg/day
vitamin C was given to the elderly. It resulted in
improvement in respiratory symptoms in the most severely
ill, hospitalized patients. Overall 80% fewer deaths in the
vitamin C group was seen. (Hunt et al., 1994) B,

Early in March of 2020 the government of Shanghai, China,
announced its official recommendation that COVID-19
should be treated with high amounts of intravenous vitamin
C. (OMNS Mar 3, 2020)

The coronavirus, in acute infections, may be expected to be
just as susceptible to vitamin C as all of the other viruses
against which it has been proven to be extremely effective.
There has never been a documented situation in which
sufficiently high dosing with vitamin C has been unable to
neutralize or kill any virus against which it has been tested.
(OMNS Jan 30, 2020). Physicians have demonstrated the
powerful antiviral action of vitamin C for decades. (Saul
AW, 2020). The Japanese College of Intravenous Therapy
(JCIT) recommends intravenous vitamin C (IVC) 12.5/25g
(12,500 - 25,000 mg) for acute viral infections (influenza,
herpes zoster, common cold, rubella, mumps, etc.) and virus
mimetic infections (idiopathic sudden hearing loss, Bell's
palsy). In adults, IVC 12.5g is given for early stage illness
with mild symptoms, and IVC 25g for moderate to severe
symptoms. 1\VVC is usually administered once or twice a day
for 2-5 continuous days, along with or without general
treatments for viral infections. (Saul et al., Feb 2, 2020)
Hence it can be said that regular consumption of vitamin C
in daily diet will maintain the immune system and ward off
the free radicals present in body. It has been seen that old
age brings an increase in the production of free radicals and
increased oxidative stress hence to avoid infection and rapid
ageing one should consume a diet rich in Vitamin C.

Citrus fruits like oranges, tangerines, lemons, sweet lime,
goose berries, and red bell pepper are good source of
Vitamin C. Papaya, guava, apple, grapes, mango and many
other fruits and Green leafy vegetables are also rich in
Vitamin C. (ICMR-NIN, 2020)

Vitamin D

Vitamin D3 (VDs3), the most physiologically relevant form
of vitamin D. It is synthesized in the skin from 7-
dehydrocholesterol. This process depends on sunlight,
specifically ultraviolet B radiation. Alternatively, diet and/or
vitamin supplements are its other sources, (Holick, 2007)
(58]

Clinical data from COVID-19 patients suggests a higher risk
for the development of severe COVID-19 in patients with
prior hypertension or diabetes (C. Huang et al., 2020 €I, C.
Wu et al., 2020; F. Zhou et al., 2020) [ . Patients with
these conditions are treated with ACE inhibitors and
angiotensin Il type-l receptor blockers (ARBs) which
increase the expression of angiotensin-converting enzyme 2
(ACE2) which can lead to severe infection with COVID-19
(Lancet Respir. Med, 2020). Variation in ACE2 expression
may play an important role in growth rate and severity of
COVID-19. (NEJM, 2020)

Daneshkhah et al., examined that subjects with a severe
deficiency of Vit D have 1.4 times higher risk for
production of high CRP. It is hypothesized that Vit D
deficiency increases the risk for Cytokine storm in COVID-
19 patients and increases the concentration of CRP in a
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similar fashion as it is reported in healthy controls. It is also
hypothesized that a high CRP increases the chance of severe
COVID-19. Sufficient supplementation of Vit D might have
inhibited damage to the body, leading to less frequent
production of a high concentration of CRP. The risk of high
CRP in patients with normal Vit D levels is 0. 45 and
reaches 0.63 in patients with severe deficiency of Vit D.
(Daneshkhah et al., 2020) [24 151,

Various studies suggest that Coronaviruses cause
pneumonia and influenza both. Case-fatality rate study in
the United States from the 1918-1919 influenza pandemic
showed that most deaths were due to pneumonia. The
SARS-coronavirus and the current SARS-Cov-19 were both
most common in winter, when vitamin D status was at its
lowest. (Cannell, 2006 [1°: Grant, 2009 28I Martineau,
2017; Yin, 2018 ["4; Zhu, 2020) 13 7€ Hence, after the
outbreaks of HIN1 influenza in 2009, Edlich et al. strongly
recommended to get all health care workers and patients
tested and treated for vitamin D deficiency to prevent
exacerbation of respiratory infections. Vitamin D also
reduces the production of proinflammatory cytokines, which
may reduce the risk of cytokine storm in HIN1 infection.
(Edlich et al., 2009) 18],

Daneshkhah et al. studied COVID-19 patients from all over
the world and realised that Italy, Spain (countries with
severe VitD deficiency) have a notably higher ratio of
confirmed elderly patients (age > 70 yo) and also a higher
CFR among the elderly population (age > 70 yo) than other
countries such as Germany, China, and South Korea. A
sensitivity analysis among the countries with similar
screening methods (US, France, Iran, Switzerland, UK, and
Italy) shows France (a country with the more severe Vit D
deficiency) has reported a notably higher adjusted (a fixed
confirmed/tested ratio) mortality rate which fits into the
hypothesis. Analysis suggested a 15% reduction in the
number of severe COVID-19 cases given a normal Vit D
status within a population. (Daneshkhah et al., 2020) [14. 151,
Wayse found out that in Indian children younger than 5
years, subclinical vitamin D deficiency was a significant
risk factor for severe acute lower respiratory tract infections.
(Wayse, 2004) Hence in a study when 94 children received
vitamin D supplementations it was noted that there was a
lower incidence of respiratory tract infections. (Linday,
2004) 141, 1t has been established that Vitamin D decreases
the inflammatory response to Respiratory syncytial virus
(RSV) infections in airway epithelium without jeopardizing
viral clearance. (Hansdottir, 2010) [%6],

The immunomodulatory properties of vitamin D has shown
influence on acute lower respiratory tract disease severity
(McNally, 2009) 54, and may thus protect against asthma. A
recent randomized controlled trial involving Japanese
students found a reduced incidence of asthma in those
taking vitamin D. (Urashima et al., 2010) 7, Moreover, in
children with asthma, decreased vitamin D status is
associated with increased use of corticosteroids. (Searing et
al., 2010) (611,

Hence it can suggested that maintaining optimum levels of
vitamin D aids in good respiratory health and keeps the
immune system strong and healthy and maintains factors
like CRF and CRP. Since Vitamin D is a fat soluble vitamin
and is mostly taken by sunlight its deficiency not easily and
rapidly shown hence one should aim at including vitamin D
rich foods on a regular basis in his/her diet.

Main food sources of vitamin D include, fish liver oils, eggs
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of hen but the common source of vitamin D present in
nature is the sunlight (Kraemer K, 2012) (401,

B vitamins

B vitamins are water-soluble vitamins and work as part of
coenzymes. Each B vitamin has its special functions.
Vitamin B2 (riboflavin) plays a role in the energy
metabolism of all cells. Vitamin B2 deficiency had been
suspected to occur among US elderly. (Powers et al., 2003)
155, Keil et al. B, had reported that vitamin B2 and UV
light effectively reduced the titre of MERS-CoV in human
plasma products. (Keil et al., 2016) [,

Vitamin B3, also called nicotinamide, could enhance the
killing of Staphylococcus aureus through a myeloid-specific
transcription factor and vitamin B3 was efficacious in both
prophylactic and therapeutic settings. Moreover, vitamin B3
treatment significantly inhibited neutrophil infiltration into
the lungs with a strong anti-inflammatory effect during
ventilator- induced lung injury. However, it also
paradoxically led to the development of significant
hypoxemia.

Vitamin B6 is also needed in protein metabolism and it
participates in over 100 reactions in body tissues. In
addition, it also plays important role in body immune
function as well. As shortage of B vitamins may weaken
host immune response, they should be supplemented to the
virus-infected patients to enhance their immune system.
Therefore, B vitamins could be chosen as a basic option for
the treatment of COVID-19. (Zhang et al., 2020) [/ 76. 131,
Vitamin B6 helps to improve immune response to the
increase in production of antibodies and also helps in
communicative interactions between cytokines and
chemokines. (Kunisawa, 2013) Y. Vitamin B6 deficiency
reduces the lymphocyte growth and proliferation, antibody
formation and T-cell activity. (Rail, 1993) [56],

Vitamin B9 or Folic acid (folate) also plays a role in
immunity enhancement. It is commonly a key role player in
the biosynthesis of nucleic acids, proteins blood cells and
nervous tissues (Huskisson et al., 2007) 2. Rich sources of
folic acid include, poultry, shellfish, salmon, tuna, dark
leafy vegetables, whole grains, beans, orange juice, citrus
fruits, cantaloupes, asparagus, milk etc.

Vitamin B12

It ministers mechanism of metabolism in every cell of the
human body, particularly abjecting DNA synthesis, fatty
acid, and amino acid metabolism.It is also implicated in B-
cell synthesis and T-cell multiplication (Sakane et al., 1982)
159, According to Vellema in animal models, Deficiency of
vitamin B12 in the diets of animal models caused immune
response reduction all through viral and bacterial infections.
This experimentation of Vellema proved the importance of
vitamin B12 in body’s immunity boosting. Natural synthesis
of vitamin B12 cannot be done in humans and plants.The
enzymes needed for B12 synthesis is solely possessed by
bacteria.Vitamin B12 sources are mainly animal products
which include meat, fish, poultry and dairy products.
(Vellema, 1996) [,

B vitamins are mostly found in animal products but can also
be obtained from plant sources provided it is taken along
with absorption enhancers. Having an alkaline medium in
body is also crucial to avoid destruction of B vitamins in the
gut.

Papaya, guava, apple, grapes, mango and many other fruits
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are rich in B vitamins. Milk and dairy products, Eggs,
Animal liver and kidneys, Beef are the non-vegetarian
sources of B vitamins (ICMR-NIN, 2020)

Vitamin E

When the diet is supplemented with vitamin E, it out turns
in the mitogen stimulated augmented T-lymphocyte
multiplication, increased cytotoxic cell activity and make
the most of the action of macrophages against the intruders
thereby providing a rigid and strong base of action against
infections (Pae et al., 2014). A boost in vitamin E is also
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known for inhibiting the activation of protein kinase C
(PKC) enzyme which in turn leads to the reduced platelets,
nitric oxide and also shows reduced superoxide
accumulation in macrophage cells and neutrophils (Azziet
al.,, 2002) thus provided that the strong basis of action
against infections (Pae et al., 2014). A boost in vitamin E is
also known for inhibiting the activation of protein kinase C
(PKC) enzyme which in turn leads to the reduced platelets,
nitric oxide and also the shows reduced superoxide
accumulation in macrophage cells and neutrophils (Azziet
al., 2002)

Table 1
Options | Virus targeted and functions related
Nutrients
1. Vitamin A Measles virus, human immunodeficiency virus, avian coronavirus
2. B vitamins MERS-CoV; ventilator-induced lung injury
3. Vitamin C Avian coronavirus; lower respiratory tract infections
4, Vitamin D Bovine coronavirus
5. Vitamin E Coxsackievirus, bovine coronavirus
6. Omega-3 polyunsaturated fatty acids Influenza virus, human immunodeficiency virus
7. Selenium Influenza virus, avian coronavirus; viral mutations
8. Zinc Measles virus, SARS-CoV
9. Iron Viral mutations

(Zhang et al., 2020) [75.76.13],

Vitamin A

Vitamin A is the first fat-soluble vitamin to be recognized
and B-carotene is its plant-derived precursor.There are three
active forms of vitamin A in the body, retinol, retinal, and
retinoic acid. Vitamin A is also called “anti-infective”
vitamin and many of the body's defenses against infection
depend on an adequate supply (Guillin et al., 2019) 24 251,
Vitamin A deficiency is highly involved in measles and
diarrhea (Kantoch et al., 2002) 8. and measles can become
rigorous in vitamin A-deficient children.

Vitamin A deficiency is highly involved in measles and
diarrhea. (Kantoch et al., 2002) %81, and measles can become
severe in vitamin A-deficient children. Adding up, Semba et
al., 1999 had reported that vitamin A supplementation
reduced morbidity and mortality in various infectious
diseases, such as measles, diarrheal disease, measles-linked
pneumonia, human immunodeficiency virus (HIV)
infection, and malaria. Vitamin A supplementation also
offers some defence against the complications of other
life-threatening infections, together with malaria, lung
diseases, and HIV. (Villamor et al., 2002) [ The
mechanism by which vitamin A and retinoids hold back
measles replication is up regulating elements of the
instinctive immune response in uninfected bystander cells,
making them obstinate to productive infection during

subsequent rounds of viral replication. (Trottier et al., 2009)
[64]

Hence, vitamin A could be a more promising and potential
alternative for the treatment of this novel coronavirus and
the deterrence and prevention of lung infection. Therefore,
vitamin A could be a promising option for the treatment of
this novel coronavirus and the prevention of lung infection.
(Zhang et al., 2020) [75.76.13],

Fish, Carrots, Spinach, Sweet Potatoes, and Papaya are rich
sources of Vitamin A. Since it is a fat soluble vitamin it is
stored in the body and it deficiency is rare but till the time
its deficiency symptoms show up the body has lost all its

reserves and bringing the levels back to normal takes a long
time. Hence it can be suggested that Vitamin A rich foods
should be taken in daily diet.

Minerals and immunity

Magnesium

Body’s cellular energy (ATP) currency is made by
magnesium. Neither detox nor cell building and repair can
take place exclusive of energy and magnesium is at the core
of the energy production. Magnesium: 400 mg daily (in
citrate, malate, chelate, or chloride form). The key to
resilience in health is a fine metabolism. Most people are
deficient in magnesium, as contemporary agriculture does
not frequently supply adequate magnesium in the soil, and
food processing removes magnesium. A blood test for
magnesium cannot correctly diagnose a deficiency. A
prolonged deficiency of magnesium is capable of building
up in the body that may take 6 months to a year of higher
than usual doses to replete. An extremely economical and
thoroughly beneficial add-on for any acute infection, chiefly
viral, is oral magnesium chloride. Levy TE and Dean C
implied that remarkably, similarly as vitamin C has been
shown to cure polio, an oral magnesium chloride regimen
has shown corresponding results, as or even more efficiently
than the vitamin C. (Levy TE 2019 ZI; Dean C 2017) [*7],
Supplementation with magnesium can reverse this oxidative
and inflammatory effect. De and his co researchers in a
study with high magnesium with mice showcased an
significant improvement in anemia, increased serum and
erythrocyte magnesium, increased erythrocyte magnesium,
increased erythrocyte potassium, reduced potassium
chloride cotransport, and diminished cell dehydration. (De
et al., 1997). Elderly populations have a propensity to have
declining levels of magnesium, which associate with the
onset of disease and a high rise of pro inflammatory
cytokines (IL-6, THF-x), according to a number of studies.
This means they have a tendency to experience additional
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oxidation, free radical damage and inflammatory responses.
Older people also get effortlessly dehydrated because cells
require the right electrolyte charge to take up sufficient
water. Magnesium can also rest the muscles of the lungs and
facilitate to open airways via its command of calcium
channels. Calcium contracts and magnesium relaxes.
Fawecett stated that “The magnesium ion has an inhibitory
action on smooth muscle contraction, on histamine release
from mast cells and on acetylcholine release from
cholinergic nerve terminals.” (Fawcett et al., 1999) [20],
Whilst people comprise other co-morbid health conditions
and a weakened immune system, These instigating
coronaviruses are capable of directing secondary infections,
leading to complications and acceleration to pneumonia.
these initiating coronaviruses can lead to secondary
infections, leading to complications and escalation to
pneumonia. Sandy suggested that, “The escalation involves
a lot of inflammation, which causes blockage of tubules,
pain and lack of oxygen.” (Sandy, 2020) 34,

Selenium

Dietary selenium deficiency that causes oxidative stress in
the host can alter a viral genome so that a normally benign
or mildly pathogenic virus can become highly virulent in the
deficient host under oxidative stress. (Guillin et al., 2019)
[24. 25 Deficiency in selenium also induces not only
impairment of host immune system, but also rapid mutation
of benign variants of RNA viruses to virulence. It is because
that selenium could assist a group of enzymes that, in
concert with vitamin E, work to prevent the formation of
free radicals and prevent oxidative damage to cells and
tissues. (Harthill et al., 2011) 27, It was reported that
synergistic effect of selenium with ginseng stem-leaf
saponins could induce immune response to a live bivalent
infectious bronchitis coronavirus vaccine in chickens. (Ma
et al., 2019) Therefore, selenium supplementation could be
an effective choice for the treatment of this novel virus of
COVID-19. (Zhang et al., 2020) [5 76. 131,

zZinc

Zinc is a dietary trace mineral and is important for the
maintenance and development of immune cells of both the
innate and adaptive immune system. (Maares et al., 2016)
1461, Zinc deficiency results in dysfunction of both humoral
and cell-mediated immunity and increases susceptibility to
infectious diseases. (Tuerk et al., 2009) %, Zinc supplement
given to  zinc-deficient  children  could  reduce
measles-related morbidity and mortality caused by lower
respiratory tract infections. (Awotiwon et al., 2017) [,
Increasing the concentration of intracellular zinc with
zinc-ionophores like pyrithione can efficiently impair the
replication of a variety of RNA viruses. In addition, the
combination of zinc and pyrithione at low concentrations
inhibits the replication of SARS coronavirus (SARS-CoV).
(te Velthuis et al., 2010) [®3, Therefore, zinc supplement
may have effect not only on COVID-19-related symptom
like diarrhoea and lower respiratory tract infection, but also
on COVID-19 itself. (Zhang et al., 2020) [75 36. 131,

Hence foods rich in zinc should be included in diet on a
daily basis in order to maintain proper reserves in body.
Legumes like chickpea, green gram, black gram, lentils, and
beans provide many nutrients including iron and Zinc and
can be consumed as lunch or dinner. (ICMR-NIN, 2020)
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Iron

Iron is required for both host and pathogen and iron
deficiency can impair host immunity, while iron overload
can cause oxidative stress to propagate harmful viral
mutations. (Wessling, 2018) "4, Iron deficiency has been
reported as a risk factor for the development of recurrent
acute respiratory tract infections. (Jayaweera et al., 2019)
[371, Hence a balance of iron status in the body is necessary.
One should avoid consumption of iron absorption inhibitors
along with iron rich foods and combine it with foods which
enhance the absorption of Iron. Hence optimum iron intake
might result in less chances of occurrence of recurrent acute
respiratory tract infections.

Hence food rich in iron should be consumed on a daily basis
and recommended daily allowances should be met.

Copper

Copper plays a crucial role in immunity by participating in
the development and differentiation of immune cells [Li C
et al., 2019]. Turnlund et al. conducted a study to determine
the effect of long-term high copper intake on indices of
copper status, oxidant damage, and immune function. Their
results showed that plasma ceruloplasmin activity,
benzylamine oxidase, and superoxide dismutase were
significantly higher when copper intake was 7.8 mg/day, in
comparison to 1.6 mg/day, indicating an improvement in
antioxidant status. However, the higher copper intake
(7.8 mg/day) significantly reduced the percentage of
circulating neutrophils, serum IL-2R and the antibody titer
against the Beijing strain of influenza [Turnlund et al., 2004
[681: Jayawardena, 2020) [l Since it has been established
above that SARS-COV-19 is a similar strain to that of
influenza, it can be concluded that Copper might prove
helpful in treating and/or preventing COVID-19.

Hence copper rich foods should be included in ones diet in
order maintain optimal levels and aid in strong immune
system.

Conclusion

From the above mentioned studies it can be concluded that
consuming recommended dietary allowances of fruits and
vegetables which provide the optimum level of
phytonutrients, vitamins and minerals works best in
maintaining the immune system of a human body. Infection
fighting abilities are better in subjects taking a balanced diet
as it is able to fight free radicals and reduce oxidative stress.
While in case of already weakened immune system and
susceptibility to life threatening diseases, including COVID-
19, it has been found that large and or intravenous doses of
certain vitamins and minerals have shown improvement in
the patient’s condition. Hence nutritional therapy can also
be used in treatment of COVID-19.
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