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Abstract

In the era of COVID-19 infection, there is an urgent need to
use immune-enhancing nutrients. The frequency of COVID-
19 mfection 1s largely affected by an individual’s nutritional
status. This review summarizes the available nutrients and
supplements that help enhance the immune system against
mfections especially COVID-19. They have antiviral
activities, especially against SARS-CoV-2, or even can
ameliorate the undesired consequences of COVID-19 by
their anti-inflammatory and antioxidant propertes. It
mentions many nutrients and supplements that aid in fighting
or protecting from this pandemic infection such as
probiotics, milk including breastfeeding, camel's milk, and
supplements including vitamins and minerals. It discusses
their role as an antiviral, immunostimulant, or even their role
as antioxidant and anti-inflammatory COVID-19 protection.
Untl our time, the pieces of evidence determining the use of
dietary supplements in COVID-19 protection and treatment
are insufficient and restricted. So, the use of dietary
supplements cannot be used alone to treat COVID-19 but to
support the current management of COVID-19.

Keywords: Coronavirus, Breastfeeding, Immunostimulants,

Minerals, Probiotics, Vitamins

=  Prompt hydration and a balanced diet are needed to enhance immunity and
protect from infectious diseases

* Breastfeeding during COVID-19 infection 1s recommended after performing
the required precautions.

= Probiotics have antiviral and immunomodulatory actions alongside a role in
decreasing the cytokine storm with current antiviral therapy.

= Several supplements of vitamins and minerals have an antiviral, antioxidant,
anti-inflammatory, and immune-modulatory function.
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1. Introduction:

SINCE the present epidemic of the COVID-19 keeps increasing. Now the
serious choice 1s to improve the ability of the immune system to fight against covid-
19.

The severity of COVID-19 depends on different factors such as smoking
habits, coexisting medical conditions, and the most important factor 1s the
nutritional status which affects immunity. There are a lot of nutrients that help to
enhance the immune system "

2. Nutrition during COVID-19 outbreak:

World health organization (WHO) recommends prompt hydration and
eating a balanced diet to fulfill the body's needs of vitamins, minerals, protein,
fibers, antioxidants to raise the mmmune system and shield the body from
contagious and chronic illnesses. WHO recommends eating fresh, unprocessed
foods and unsaturated fats found in fish, nuts, olive oil, and avocado? WHO
warns against eating foods high in salts or sugars and recognizes the need for
therapeutic assistance to support the mental health of persons at high risk of
COVID-19 infection *

2.1 Breast milk as the best immunity-enhancing source:

Breast milk 1s one of the most effective sources for enhancing the
immunity of newborns against environmental pathogens. There are major
antibodies in breast milk, such as (IgA, IgG, and IgM), transforming growth factor
B2 (T'GF-B2), the soluble cluster of differentiation 14 (sCD14), and antibacterial
enzymes such as lysozyme that play significant immune protection role in infant's
health ”.

There are about 10-fold higher leukocytes mn first milk for humans more
than mature milk (5> M/ ml). Ten percent of them are NK cells, B cells, and T
cells. Neutrophils and macrophages are the main remaining leukocytes, and their
numbers decrease with time “. It also contains massive numbers of innate
lymphoid cells that are divided into 1,2,3 lymphoid cells . These immune cells
i a newborn's body destroy pathogens and have a role in shaping an infant's gut
microbiota "

As breastfeeding 1s a critical and indispensable step in infant life, the
WHO and UNICEF are playing an mmportant role i inspiring women to
breastfeed during COVID-19 disease - SARS-CoV-2 1s unlikely to be passed
through breastmilk. Breastfeeding can relieve the possible dangers of COVID-19.
Centers for disease control and prevention (CDC) support breastfeeding during
COVID-19 mfection after performing the required precautions. The precautions
to avoid the extent of SARS-CoV-2 infection include handwashing before touching
the baby and his tools along with wearing a cloth face covering. If the mother is
1solated from her baby, she could express her milk eight to ten times a day using
a dedicated pump ".

2.2 Camels’ milk as nutritive and therapeutic application

While camels are expected to be a MERS-COV source. The camel's milk
can be used as a food of high nutritious and medicinal use. It has excessive



therapeutic uses compared with that of other species such as goat, cow, and buffalo
milk. It contains large amounts of essential amino acids (e.g. leucine and
phenylalanine), vitamins (e.g., vitamin C and niacin), unsaturated fatty acids,
antioxidants, and antimicrobial factors (e.g., lactoperoxidase, lactoferrin,
lysozyme, and immunoglobulin G) and secretory immunoglobulin A ",

Those immunoglobulins cause high antibody titers against rotavirus in an
old study “. Other studies suggest that camels’ milk has antiviral activity as that of
Saltanat and his colleagues who found that camels' milk inhibits the replication of
hepatitis B virus and support the response of cellular immunity via correcting the
imbalance of Th1/Th2 cytokine and regulating the expression of these cytokines
" Another Egyptian study confirmed that 60 days of drinking camels' milk with
peginterferon and ribavirin  confers regulation of 1mmunomodulators,
iflammatory mediators, antioxidants, antiapoptotic factors for Hepatitis C (HCV)
virus infection in patients "".

2.3 Probiotic diets and supplements:

Although cytokine refereed special effects that are an essential part of the
infection response, extreme production of promflammatory cytokines, or wrong
biological context of cytokines, raise the danger of an extensive range of diseases,
such as COVID-19.

Inflammation, such as pro-inflammatory and anti-inflammatory cytokines,
has a significant role in COVID-19 pathogenesis. Probiotics supplementation can
restore innate and adaptive immunity, also modify intestinal microbiota variations
which are responsible for immune homeostasis, and the equilibrium balance
between Thl17 cells and regulatory T-cells (Tregs). It 1s important to know that
probiotics consumption can help to quench the cytokine storm when recombined
with suitable antiviral treatments "

Oral probiotics can protect against the systemic and intestinal effects of
SARS-CoV-2 infection. Inhaled probiotic provides a direct effect on respiratory
immune cells and respiratory epithelium. It can enhance virus clearance and
decrease the inflammation caused by this virus. There 1s an ongoing clinical trial
on Lactobacillus coryneformis K8 consumption for COVID-19 patients "

2.4 Nutrients and virus-host immunologic responses

From the mitial virus-host encounter, innate immune activation, to
adaptive immune responses, micronutrients play a role in the host immune
response to the virus, as summarized in Fig. 1.

3. Supplementations:
3.1 Omega 3 fatty acids:

Seafood (especially fatty fish) 1s a rich source of docosahexaenoic acid
(DHA), omega-3 (n-3) fatty acids, and eicosatetraenoic acid (EPA). They are also
found in many supplements and concentrated pharmaceutical formulations "
Their anti-inflammatory effect was evidenced, especially EPA and
docosahexaenoic acid (DHA). The potential effects of n-3 fatty acid supplements
are co-therapy for patients afflicted with SARS-CoV-2, including less inflammatory
eicosanoids (PG3, TXs, LTs)), non-inflammatory cytokines (TNF-a, LI-1pB),
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advanced pro-resolving mediators such as proteins. It has anti-inflammatory,
antiplatelet, and potential antiviral effects. The detrimental effects of EPA and
DHA are also vulnerable to non-enzymatic oxidation by reactive oxygen species
(ROS), possibly toxic oxidation products (MDA,4- HNE, 4HHE, IsoPs),

oxidative stress, and delayed virus clearness "

3.2 Vitamins and Mimnerals:

Supplementation of minerals and multivitamins including water-soluble
and non-water-soluble vitamins that reduce morbidity and mortality rates of severe
COVID-19 infection """,

3.2. 1 Vitamins:
3.2.1.1 Vitamin A:

Retinoid supplementation 1s important for human health. It 1s largely
found 1in fish oils, animal and fish livers, and fish oil. It 1s also present in milk and
milk products, seafood, shellfish, meats, and poultry, as well as in other food
sources such as dark leafy plants, algae, red, yellow vegetables, and tubers ™.

Vitamin A ensures epithelial tissue barrier stability and normal separation.
Retinoid has a role in immune function by regulating NK cells and encouraging
the phagocytic oxidative burst activities of macrophages *"*', development, and
differentiation of the Th1/Th2 *. A recent study indicates that vitamin A is used
m the treatment of COVID-19 depending on bioinformatics analysis, they
confirmed that vitamin A enriches the mimmune reactions and has an anti-
mflammatory function and decreases reductive oxygen species. They also
identified IL10, MAPKI1, EGFR, MAPK14, ICAM1, CAT, and PRKCB as the
main targets against COVID-19 ",

3.2.1.2 Vitamin Bo:

Nature 1s full of hundreds of carotenoids but there are few amounts found
mn human tssues. Beta-carotene is a pro-vitamin A in the diet. Almost 50
carotenoids have pro-vitamin A activity, but beta-carotene 1s the most powerful
and widely distributed carotenoid in plant species.

Diet and nutrition such as milk and soya beans have a positive impact on
immunity, especially against COVID-19. It is documented that pyridoxine (the
active form of vitamin B6) is depleted gradually during inflammation. As COVID-
19 causes many inflammatory reactions, it may be recommended to administer
vitamin B6 "',

3.2.1.3 Vitamin C-

Vitamin C can’t be produced in the human body. It motivates absorption
of non-heme iron from the intestine and moderates transport and storage of iron
that helps in anemia prevention . It has an essental role in epithelial barrier
integrity " and immune cell activities including the production of antibodies, T-
cells proliferation, and differentiation .

It supports the production of antimicrobial agents such as IFN y and
increases serum complement proteins . It’s an antioxidant that keeps the



intracellular reductive-oxidative homeostasis *'. The increased oxidative stress in
COVID-19 patients caused by free radicals and cytokine's rapid release during a
cytokine storm makes an urgent need to add antioxidants in the treatment
protocols for COVID-19, vitamin C is the most suggested antioxidant .

Some chinical trials were done to determine the impact of using high doses
of vitamin C (oral or intravenous administration). Staying in the intensive care unit
(ICU) decreased by 7.8% after 200 mg/kg body weight/day consumption [31].
Some studies have shown that oral vitamin C decreases the risk of infection with
viruses ™. Analysis of 17 COVID-19 patients found that the use of high-dose LV.
Vitamin C can be used in patients with moderate-severe illnesses ™'

In the last trial to assess the use of high-dose of vitamin C (intravenous) for
COVID-19; they found that vitamin C may be useful for oxygenation of severe
COVID-19. They revealed that mtravenous vitamin C in high doses does not
affect patients who need invasive mechanical ventilation ™. Thomas and her
colleagues reported that the use of high-dose of vitamin C, zinc gluconate, or a
combination of them have an insignificant decrease in the duration of symptoms
", Assessing the COVID-19 patients for their vitamins and minerals deficiencies
is an indispensable step in the correct management of COVID-19 ™.
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Fig.1. The immunomodulatory activity of different dietary substances in different
stages of the host immune response to the virus "

3.2.1.4 Vitamin D:

Vitamin D supplementation 1s an important source for the prevention of
cancer, osteoarthritis progression, multiple sclerosis, and hypertension . Milk
and dairy products are the best vitamin D sources. The general actions and
metabolism of vitamin D are well recognized. Vitamin D3 1s formed by the
effects of UVB radiation on 7-dehydrocholesterol, followed by a thermal reaction
in the skin. It helps to increase immune barrier integrity ', antimicrobial peptides
production ™ and it supports macrophages, monocytes, and dendritic cell
functions "
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[39]

It regulates oxidative burst potential ™ and IFN vy inhibition ™. Vitamin D
1s confirmed to improve innate immunity by activating toll-like receptors (TLRs)
or the number of B-defensins and cathelicidins.

Vitamin D's immunostimulant effect 1s not limited to intrinsic immunity,
it affects adaptive immunity, and 1t modulates the function of T cells.
Supplementation with vitamin D could help in combating the SARS-CoV-2
infection .

3.2.1.5 Vitamin L

It 1s a wvital antioxidant, that prevents oxidative damage to the cell
membranes and rises respiratory epithelial barriers stability . It may increase the
cytotoxic activity of NK cells and macrophages, decrease the production of
prostaglandin E2, and change IFN-y and interleukin 2 development

It helps T-cells lymphocytes proliferation and mediates optimize Thl
response, supports Th2 response suppression, encourages effective immune
synapses of vitamin E protection including Th cells and helps to increase the
amount of antigen-experienced T-cell memory ™. Almonds and peanuts are
vitamin E sources.

142]

3.2.2 Minerals:
3.2.2 1 Zinc:

Zinc (Zn) 1s a significant micronutrient for human beings. Cereals
including wheat are good sources of it . Zinc deficiency is a predisposing factor
for the progression of COVID-19 infection, as its deficiency 1s correlated with
reduced breathing epithelial integrity, mcreased viral entry, and imbalanced
immune and redox system ", It modifies the biological and physiological roles of
approximately 2,000 enzymes and 750 transcription factors involved i the
development of immunity .

7/n can increase the anticancer bioactivity, promote the production and
differentiation of essential immune cells ™. It is correlated with the activities of
complement proteins, the IFN y creation, T- cells, and antibody production
essentially the immunoglobulin G . It also has a direct antiviral property that
prevents the RNA-dependent RNA polymerase enzyme . So, it is strongly
recommended to add zinc in the treatment protocols of COVID-19 either alone
or combined with other strategies . There is a recent study that mentioned that
adding zinc to the treatment protocol of COVID- 19 contaming low doses of
hydroxychloroquine is associated with significantly lower hospitalization "

3.2.22 Selenium:

Selenium is an important micronutrient in the living systems ", It plays a
necessary role in enhancing antioxidant defense capacity, improve immunity,
metabolism of thyroid hormone, and function reproduction ™. So, it is relevant
to develop new food sources of selenium ™. A recent study reported that COVID-
19 mortality is increased with selenium deficiency ™. It helps in the formation of
killer cells, T-cells, and the production of antibodies ™. Cereals and dairy products
are selenium sources.



3.2.2.83 Magnesium:

Cereals and vegetables are healthy sources of magnesium, while milk and
dairy products are considered better sources ™. It is incorporated in the synthesis
of nucleic acid, transcription of DNA, encouragement of leukocytes, macrophage
antigen binding, and apoptotic directive ™. It influences cell-mediated immunity
as well as humoral adaptive immunity . It keeps DNA from oxidative damage
and inhibits the production of superoxide anions at high concentrations "

3.2.2.4 Copper:

For humans, copper (Cu) is an important ingredient. It 1s present in
different grains as wheat ". During viral infection, copper (Cu) is a vital
micronutrient. Cu improves the function of extreme immune cells, including T
helper cells, B cells, NK neutrophils, and macrophages. These blood cells are
responsible for infectious microbes being killed. Cu-deficient humans play a
significant benefit in infections because of the reduced number and function of
these blood cells. In addition, Cu 1s capable of successfully destroying various
viruses, such as SARS-CoV-2. . Table 1 shows the mechanism of fighting
COVID-19 by different dietary supplements.

Table 1: Beneficial dietary supplements in COVID-19 protection and treatment:
Dietary supplements Role of dietary supplement in fighting COVID-19
Omega 3 FAs = [t has anti-inflammatory and antiviral activity "

Vitamin A = Tt ensures epithelial tissue barrier stability **',

= ]t stimulates innate and adaptive immunity *"*.
(23]

= [t has anti-inflammatory activity

Vitamin B6 = Vitamin B6 is recommended during COVID-19 to compensate for

Vitamin C

Vitamin D

Vitamin E

1241

the pyridoxine depletion which happens during inflammation
= [tincreases epithelial barrier integrity .
= Stimulate innate and adaptive immune responses .
= It has potent antioxidant activity *".
= It supports the production of IFN y and serum complement proteins

28]
= [tincreases immune barrier integrity ™.
= [t increases antimicrobial peptide production .
» It supports innate and adaptive immune responses "".
= It has antioxidant activity "'\
|

= [t supports adaptive immune responses .

Zinc = 7/n promotes the production and differentiation of essential immune
cells " and increases the activity of complement proteins, T- cells,
and antibody production

= It has a direct antiviral property *'.
Selenium * It has antioxidant activity "".
= [t improves immunity, the formation of killer cells, T-cells, and the
production of antibodies ™"
Magnesium = It supports cell-mediated and humoral adaptive immunity [21].
= ]t has antioxidant activity .
Copper = Cu improves the function of extreme immune cells, including T

helper cells, B cells, NK neutrophils, and macrophages.
= Cu can destroy various viruses, such as SARS-CoV-2 ",
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4. Additional potential immunomodulatory agents for COVID- 19
management:

4.1 N-acetylcysteine (NAC):

NAC can treat Glucose 6-phosphate dehydrogenase (G6PD) deficiency
and prevent glutathione depletion caused by COVID-19 infection. A recent study
1s conducted on a patient with G6PD deficiency with COVID-19 infection, they
demonstrated that intravenous (IV) NAC prevents hemolysis, the elevation of C-
reactive protein (CRP), liver enzymes, and ferritin. Intravenous NAC facilitates
full retrieval of GOPD deficient COVID-19 patients. NAC may be involved in viral
infection blockage and cytokine storm alleviation ™. NAC is a pioneer of
decreased glutathione. Due to its acceptability, this plelotropic drug has been
suggested not only as a mucolytic agent but also as a defensive/ therapeutic agent
i a diversity of patients relating to reduction and oxidative stress. The oral
administration of N- Acetyl-L- cysteine 1s probable reducing the risk of COVID-
19 emerges. Furthermore, high-dose itravenous N- Acetyl-L-~cysteine can play an
important role in COVID-19 cases treatment .

5. The use of dietary supplements in Light of the levels of evidence-based
medicine:

It 1s worth saying that the evidence which determines the use of food
supplements in COVID-19 protection and treatment 1s insufficient and restricted
" to do well-designed systematic reviews and meta-analysis from randomized
controlled trials and reach accurate advice. For example, vitamin D, one of the
most studied vitamins regarding its deficiency with the severity of COVID-19,
there are only 13 registered clinical trials, only 4 of them are completed ™. Most
studies discuss the use of supplements through their previous data regarding
protection from respiratory viral infections and opposing the mechanism of SARS-
CoV-2 pathogenesis. By the time, studies that are especially targeting COVID-19
are increasing facilitating the accessibility to accurate information.

In a large study which 1s based on an application survey among UK people
and mcluded 372720 persons to know the correlation between dietary
supplements administration and being positive to SARS-CoV-2, they found that
vitamin D, probiotics, omega-3 fatty acids, and multivitamins which include
vitamin A, D, E, zinc, and selenium decrease the risk of SARS-CoV-2 infection
i females only. They found that vitamin C, zinc, and garlic have no protective
effect from SARS-CoV-2 infection. A large number of randomized controlled
trials of dietary supplements are needed .

6. Conclusion:

There 1s an urgent need to find different strategies to control the highly
virulent SARS-CoV-2 virus which affects most humans' organs “". Nutrients can
show an effective role in the prevention of SARS-CoV-2 infection. Camel's milk,
breastfeeding, probiotics, and supplements (i.e. vitamin D, vitamin C, vitamin A,
zinc, selenium, magnesium, and copper) have an obvious role in immune
modulation and help to fight this pandemic infection. Some supplements may
have antiviral properties such as zinc, vitamin C, vitamin D, and probiotics.



Vitamin C and zinc increase respiratory epithehial integrity. Vitamin C, selenium,
and magnesium have strong antioxidant activities which protect from the effect of
SARS- CoV-2 on the human being. Fatal cytokine storm can be reduced by the
anti-inflammatory actions of omega-3, probiotics, vitamin A and vitamin B6 with
the available antivirals. The general recommendation 1s to consume dietary
supplements (1.e. vitamins C and D, zinc, and selenmmum) that should be
administered to individuals with or at risk of respiratory viral infections or in whom
deficiency 1s detected.

List of abbreviations:

CDC: Centers for Disease Control
COVID-19: Coronavirus Disease 2019

Cu: Copper

DHA: Docosahexaenoic Acid

EPA: Eicosapentaenoic Acid

Fe: Iron

G6PD: Glucose 6-Phosphate Dehydrogenase
HCV: Hepatitis C Virus

ICU: The Intensive Care Unit IV: Intravenous
M: Million

NAC: N-acetylcysteine

NK: Natural Killer

n-3: omega-3

ROS: Reactive Oxygen Species

Scd14: Soluble Cluster of Differentiation 14
TGF-B2: Transtforming Growth Factor 2 TLRs: Toll-like Receptors

WHO: World health organization
/n: Zinc

Conflict of interest

The authors declare that they have no contflict of interest regarding this study.

Author contribution

All authors have contributed in writing the manuscript. HFF & OKR
participated in conceptualization. OKR was responsible for revising and editing
the manuscript.

Funding: There is no funding source for this study.



JANS 2022, 1(1) Forsan et al., 2022

References:

Y Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical Characteristics of
Coronavirus Disease in China. N Engl J Med. 2020 Apr 30;382(18):1708-20. dou:
10.1056/NEJM0a2002032 [Google Scholar] [PubMed].

“ WHO. WHO Director-General’s opening remarks at the media briefing on COVID-19
2020 [Available from: https://www.who.nt/director-general/speeches/detail/who-director-
general-s-opening-remarks-at-the-media-briefing-on-covid-19--11-march-2020]  (accessed

Feb 29, 2020).

“ CDC. If you are pregnant, breastfeeding, or caring for young children 2020 [Available from:
https://www.uncmedicalcenter.org/app/files/public/aed46716-1 cct-46¢1-9921-
43c3cd714e47/pdf-med-ctr-whic-if-you-are-pregnant-breastfeeding-or-caring-for-young-

children.pdf] (accessed March 13, 2020).

“ Baban B, Malik A, Bhatia J, Yu JC. Presence and profile of innate lymphoid cells in human
breast milk. JAMA Pediatr. 2018;172(6):594-6. doi: 10.1001/jamapediatrics.2018.0148.
[Google Scholarr] [PubMed].

? Palmeira P, Carneiro-Sampaio M. Immunology of breast milk. Rev Assoc Med Bras (1992).
2016;62(6):584-93. doi: 10.1590/1806-9282.62.06.584 [Google Scholar| [PubMed].

“ Eberl G, Colonna M, Di Santo JP, McKenzie AN. Innate lymphoid cells. Innate lymphoid
cells: a new paradigm 1n immunology. Science. 2015;348(6237):a2a6566. dot:
10.1126/science.aaa6566 [Google Scholar] [PubMed].

” Reusken CB, Farag FA, Jonges M, Godeke GJ, El-Sayed AM, Pas SD, et al. Middle East
respiratory syndrome coronavirus (MERS-CoV) RNA and neutralising antibodies i milk
collected according to local customs from dromedary camels, Qatar, April 2014. Euro
Surverll. 2014;19(23) doi: 10.2807/1560-7917.es2014.19.23.20829. [Google Scholar]
[PubMed].

“ Malik YS, Sircar S, Bhat S, Sharun K, Dhama K, Dadar M, et al. Emerging novel coronavirus
(2019-nCoV)-current scenario, evolutionary perspective based on genome analysis and
recent developments. Veterinary Quarterly. 2020;40(1):68-76 dor:
10.1080/01652176.2020.1727993 [Google Scholar] [PubMed].

“ El Agamy EI, Ruppanner R, Ismail A, Champagne CP, Assaf R. Antibacterial and antiviral
activity of camel milk protective proteins. J Dairy Res. 1992;59(2):169-75

doi: 10.1017/s0022029900030417 [Google Scholar] [PubMed].

* Saltanat H, 1i H, Xu Y, Wang J, Liu F, Geng XH. The influences of camel milk on the
immune response of chronic hepatitis B patients. X7 Bao Yu Fen Zi Mian Yi Xue Za Zhi.
2009;25(5):431-3. Chinese (abstract) [Google Scholar] [PubMed].

" Mohamed WA, Schaalan MF, El-Abhar HS. Camel Milk: Potential Utility as an Adjunctive
Therapy to Peg-IFN/RBV in HCV-4 Infected Patients in Egypt. Nutr Cancer.
2015;67(8):1305-18 doi: 10.1080/01635581.2015.1087041 [Google Scholar] [PubMed].

* Romano L, Bilotta F, Dauri M, Macheda S, Pujia A, De Santis GL,, et al. Short Report-
Medical nutrition therapy for cntically ill patients with COVID-19. Eur Rev Med
Pharmacol Sci. 2020;24(7):4035-9. doi: 10.26355/eurrev_202004_20874 [Google Scholar]
[PubMed].

" Infusino F, Marazzato M, Mancone M, Fedele F, Mastroianni CM, Severino P, et al. Diet
Supplementation, Probiotics, and Nutraceuticals in SARS-CoV-2 Infection: A Scoping

-10-


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Clinical+Characteristics+of+Coronavirus+Disease+2019+in+China&btnG=
https://pubmed.ncbi.nlm.nih.gov/32109013/
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.uncmedicalcenter.org/app/files/public/aed467f6-1ccf-46c1-992f-43c3cd714e47/pdf-med-ctr-whic-if-you-are-pregnant-breastfeeding-or-caring-for-young-children.pdf
https://www.uncmedicalcenter.org/app/files/public/aed467f6-1ccf-46c1-992f-43c3cd714e47/pdf-med-ctr-whic-if-you-are-pregnant-breastfeeding-or-caring-for-young-children.pdf
https://www.uncmedicalcenter.org/app/files/public/aed467f6-1ccf-46c1-992f-43c3cd714e47/pdf-med-ctr-whic-if-you-are-pregnant-breastfeeding-or-caring-for-young-children.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Presence+and+profile+of+innate+lymphoid+cells+in+human+breast+milk&btnG=
https://pubmed.ncbi.nlm.nih.gov/29630693/
https://scholar.google.com/scholar?cluster=4517693050369845729&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://pubmed.ncbi.nlm.nih.gov/27849237/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Innate+lymphoid+cells.+Innate+lymphoid+cells%3A+a+new+paradigm+in+immunology&btnG=
https://pubmed.ncbi.nlm.nih.gov/25999512/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Middle+East+respiratory+syndrome+coronavirus+%28MERS-CoV%29+RNA+and+neutralising+antibodies+in+milk+collected+according+to+local+customs+from+dromedary+camels%2C+Qatar&btnG=
https://pubmed.ncbi.nlm.nih.gov/24957745/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Emerging+novel+coronavirus+%282019-nCoV%29-current+scenario%2C+evolutionary+perspective+based+on+genome+analysis+and+recent+developments&btnG=
https://pubmed.ncbi.nlm.nih.gov/32036774/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Antibacterial+and+antiviral+activity+of+camel+milk+protective+proteins&btnG=
https://pubmed.ncbi.nlm.nih.gov/1319434/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=The+influences+of+camel+milk+on+the+immune+response+of+chronic+hepatitis+B+patients&btnG=
https://pubmed.ncbi.nlm.nih.gov/19426601/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Camel+Milk%3A+Potential+Utility+as+an+Adjunctive+Therapy+to+Peg-IFN%2FRBV+in+HCV-4+Infected+Patients+in+Egypt&btnG=
https://pubmed.ncbi.nlm.nih.gov/26492130/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Short+Report+-+Medical+nutrition+therapy+for+critically+ill+patients+with+COVID-19&btnG=
https://pubmed.ncbi.nlm.nih.gov/32329880/

Review. Nutrients. 2020 Jun 8;12(6):1718. doi: 10.3390/nul12061718 [Google Scholar]
[PubMed].

" Gasmi A, Tippairote T, Mujawdiya PK, Peana M, Menzel A, Dadar M, et al. Micronutrients
as immunomodulatory tools for COVID-19 management. Chn Immunol. 2020

Nov;220:108545. doi: 10.1016/).clim.2020.108545 [Google Scholar] [PubMed].

" Innes JK, Calder PC. Marine Omega-3 (N-3) Fatty Acids for Cardiovascular Health: An
Update for 2020. Int.J] Mol Sci. 2020; 18;21(4):1362. doi: 10.3390/yms21041362 [Google
Scholar] [PubMed].

“ Rogero MM, Leao MC, Santana TM, Pimentel M, Carlini GCG, da Silveira TFF, et al.
Potential benefits and risks of omega-3 fatty acids supplementation to patients with
COVID-19. Free Radic Brol Med. 2020;156:190-199. dor:
10.1016/).freeradbiomed.2020.07.005 [Google Scholar] [PubMed].

“” Beigmohammadi MT, Bitarafan S, Hoseindokht A, Abdollahi A, Amoozadeh L,
Mahmoodi Ali Abadi M, et al. Impact of vitamins A, B, C, D, and E supplementation on
improvement and mortality rate in [CU patients with coronavirus-19: a structured summary
of a study protocol for a randomized controlled trial. 7rals. 2020;21(1):614. dor:
10.1186/s13063-020-04547-0 [Google Scholar] [PubMed].

“ Wishart K. Increased Micronutrient Requirements during Physiologically Demanding
Situations: Review of the Current Ewidence. Vitam Mimer 2017;6(3):1-16.
do1:10.4172/2376-1318.1000166 [Google Scholar]

“ Booth SL, Johns T, Kuhnlein HV. Natural Food Sources of Vitamin A and Provitamin.
Food Nutr Bull 1992;14(1):1-15. doi.org/10.1177/156482659201400115. [Google
Scholar].

“ Huang Z, Liu Y, Qi G, Brand D, Zheng SG. Role of Vitamin A in the Immune System. J
Clin Med. 2018;7(9):258. doi: 10.3390/jcm7090258. [Google Scholar] [PubMed].

“" Chaigne-Delalande B, Li FY, O’Connor GM, Lukacs MJ, Jiang P, Zheng L, et al. Mg2+
regulates cytotoxic functions of NK and CD8 T cells in chronic EBV infection through
NKG2D. Scence. 2013;12;341(6142):186-91. doi: 10.1126/science.1240094 [Google
Scholar] [PubMed].

* Maggini S, Pierre A, Calder PC. Immune function and micronutrient requirements change
over the hfe course. Nutrients. 2018;10(10):1531. doi: 10.3390/mul0101531. [Google
Scholar] [PubMed].

“LiR, WuK, LiY, Liang X, Tse WKF, Yang L, et al. Revealing the targets and mechanisms
of vitamin A in the treatment of COVID-19. Aging (Albany NY). 2020;12(15):15784-96.
dot: 10.18632/aging. 103888 [Google Scholar] [PubMed].

“ Paul L, Ueland PM, Selhub J. Mechanistic perspective on the relationship between
pyridoxal  5-phosphate  and inflaimmation.  Nutr Rev  2013;71(4):239-44.  dor:
10.1111/nure.12014. [Google Scholar] [PubMed].

“ Hemili H, Chalker E. Commentary: Vitamin C supplementation for prevention and
treatment of pneumonia. Front Med (Lausanne). 2021;20;7:595988.  dor:
10.3389/fmed.2020.595988. [Google Scholar] [PubMed|.

“ Carr AC, Maggini S. Vitamin C and Immune Function. Nutrients. 2017; 3;9(11):1211. dot:
10.3390/mu9111211. [Google Scholar] [PubMed].

11-


https://scholar.google.com/scholar?cluster=3265615961183867961&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://pubmed.ncbi.nlm.nih.gov/32521760/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Micronutrients+as+immunomodulatory+tools+for+COVID-19+management&btnG=
https://pubmed.ncbi.nlm.nih.gov/32710937/
https://scholar.google.com/scholar?cluster=16213183154754635951&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://scholar.google.com/scholar?cluster=16213183154754635951&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://pubmed.ncbi.nlm.nih.gov/32085487/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Potential+benefits+and+risks+of+omega-3+fatty+acids+supplementation+to+patients+with+COVID-19&btnG=
https://pubmed.ncbi.nlm.nih.gov/32653511/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=.+Impact+of+vitamins+A%2C+B%2C+C%2C+D%2C+and+E+supplementation+on+improvement+and+mortality+rate+in+ICU+patients+with+coronavirus-19%3A+a+structured+summary+of+a+study+protocol+for+a+randomized+controlled+trial&btnG=
https://pubmed.ncbi.nlm.nih.gov/32631405/
https://doi.org/10.4172/2376-1318.1000166
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Increased+Micronutrient+Requirements+during+Physiologically+Demanding+Situations%3A+Review+of+the+Current+Evidence&btnG=
https://doi.org/10.1177%2F156482659201400115
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Natural+Food+Sources+of+Vitamin+A+and+Provitamin&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Natural+Food+Sources+of+Vitamin+A+and+Provitamin&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Role+of+Vitamin+A+in+the+Immune+System&btnG=
https://pubmed.ncbi.nlm.nih.gov/30200565/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Mg2%2B+regulates+cytotoxic+functions+of+NK+and+CD8+T+cells+in+chronic+EBV+infection+through+NKG2D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Mg2%2B+regulates+cytotoxic+functions+of+NK+and+CD8+T+cells+in+chronic+EBV+infection+through+NKG2D&btnG=
https://pubmed.ncbi.nlm.nih.gov/23846901/
https://scholar.google.com/scholar?cluster=1117986485057812916&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://scholar.google.com/scholar?cluster=1117986485057812916&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://pubmed.ncbi.nlm.nih.gov/30336639/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Revealing+the+targets+and+mechanisms+of+vitamin+A+in+the+treatment+of+COVID-19&btnG=
https://pubmed.ncbi.nlm.nih.gov/32805728/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Mechanistic+perspective+on+the+relationship+between+pyridoxal+5%27-phosphate+and+inflammation&btnG=
https://pubmed.ncbi.nlm.nih.gov/23550784/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Commentary%3A+Vitamin+C+supplementation+for+prevention+and+treatment+of+pneumonia&btnG=
https://pubmed.ncbi.nlm.nih.gov/33553198/
https://scholar.google.com/scholar?cluster=8695339702044651744&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://pubmed.ncbi.nlm.nih.gov/29099763/

JANS 2022, 1(1) Forsan et al., 2022

“ Hiedra R, Lo KB, Elbashabsheh M, Gul F, Wright RM, Albano J, et al. The use of IV
vitamin C for patients with COVID-19: a case senes. Expert Rev Ant Infect Ther.
2020;18(12):1259-61.  doi:  10.1080/14787210.2020.1794819.  [Google  Scholar]
[PubMed].

“ Bozonet SM, Carr AC. The Role of Physiological Vitamin C Concentrations on Key
Functions of Neutrophils Isolated from Healthy Individuals. Nutrients. 2019 Jun
17;11(6):1363. doi: 10.3390/nul1061363. [Google Scholar] [PubMed].

“ Wintergerst ES, Maggini S, Hornig DH. Immune-enhancing role of vitamin C and zinc and
effect on clinical conditions. Ann Nutr Metab. 2006;50(2):85-94. doi: 10.1159/000090495
[Google Scholar] [PubMed].

“ Cheng RZ. Can early and high intravenous dose of vitamin C prevent and treat coronavirus
disease 2019 (COVID-19)? Med Drug Discov. 2020 Mar;56:100028. doi:
10.1016/).medidd.2020.100028 [Google Scholar] [PubMed].

“ Hemild H, Chalker E. Vitamin C Can Shorten the Length of Stay in the ICU: A Meta-
Analysis.  Nutrients  2019;11(4):708.  doi:  10.3390/nul1040708 [Google Scholar]
[PubMed].

“7Zhang J, Rao X, 1i Y, Zhu Y, Liu F, Guo G, et al. Pilot trial of high-dose vitamin C in
critically ill COVID-19 patients. Ann Intensive Care. 2021;9;11(1):5. doi: 10.1186/s13613-
020-00792-3 [Google Scholar] [PubMed].

“Thomas S, Patel D, Bittel B, Wolski K, Wang Q, Kumar A, et al. Effect of High-Dose Zinc
and Ascorbic Acid Supplementation vs Usual Care on Symptom Length and Reduction
Among Ambulatory Patients With SARS-CoV-2 Infection: The COVID A to Z
Randomized Clinical Trial. JAMA Netw Open. 2021 Feb 1;4(2):e210369. dor:
10.1001/jamanetworkopen.2021.0369 [Google Scholar] [PubMed].

“" Carr AC. Micronutrient status of COVID-19 patients: a critical consideration. Crrtical Care.
2020;16;24(1):1-2. doi: 10.1186/s13054-020-03085-0. [Google Scholar] [PubMed].

*Vieth R. Vitamin D supplementation, 25-hydroxyvitamin D concentrations, and safety. Am
J Clin Nutr. 1999;69(5):842-56. doi: 10.1093/ajcn/69.5.842 [Google Scholar] [PubMed].

“"WHO/FAO Joint. Vitamin and mineral requirements in human nutritton. 2nd ed. Printed
n China by Sun Fung 2004. [Available from:
https://apps.who.nt/iris/handle/10665/42716].

“ Biesalski HK. Nutrition meets the microbiome: micronutrients and the microbiota. Ann N

Y Acad Sci. 2016;1372(1):53-64. doi: 10.1111/nyas.13145. [Google Scholar] [PubMed].

* Gombart AF. The vitamin D-antimicrobial peptide pathway and its role in protection against
infection. Future Microbrol. 2009;4(9):1151-65. doi: 10.2217/fmb.09.87. [Google Scholar]
[PubMed].

“ Petrovic J, Stanic D, Dmitrasinovic G, Plecas-Solarovic B, Ignjatovic S, Batinic B, et al.
Magnesium Supplementation Diminishes Peripheral Blood Lymphocyte DNA Oxidative
Damage in Athletes and Sedentary Young Man. Oxid Med Cell Longev.
2016;2016:2019643. doi: 10.1155/2016/2019643. [Google Scholar] [PubMed].

“ Lin Z, Li W. The Roles of Vitamin D and Its Analogs in Inflammatory Diseases. Curr Top
Med Chem. 2016;16(11):1242-61. doi: 10.2174/1568026615666150915111557. [Google
Scholar] [PubMed].

-12-


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=The+use+of+IV+vitamin+C+for+patients+with+COVID-19%3A+a+case+series&btnG=
https://pubmed.ncbi.nlm.nih.gov/32662690/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=The+Role+of+Physiological+Vitamin+C+Concentrations+on+Key+Functions+of+Neutrophils+Isolated+from+Healthy+Individuals&btnG=
https://pubmed.ncbi.nlm.nih.gov/31212992/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Immune-enhancing+role+of+vitamin+C+and+zinc+and+effect+on+clinical+conditions&btnG=
https://pubmed.ncbi.nlm.nih.gov/16373990/
https://scholar.google.com/scholar?cluster=16737148146462008894&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://pubmed.ncbi.nlm.nih.gov/32328576/
https://scholar.google.com/scholar?cluster=7186145957153743319&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://pubmed.ncbi.nlm.nih.gov/30934660/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Pilot+trial+of+high-dose+vitamin+C+in+critically+ill+COVID-19+patients&btnG=
https://pubmed.ncbi.nlm.nih.gov/33420963/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Effect+of+High-Dose+Zinc+and+Ascorbic+Acid+Supplementation+vs+Usual+Care+on+Symptom+Length+and+Reduction+Among+Ambulatory+Patients+With+SARS-CoV-2+Infection%3A+The+COVID+A+to+Z+Randomized+Clinical+Trial&btnG=
https://pubmed.ncbi.nlm.nih.gov/33576820/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Micronutrient+status+of+COVID-19+patients%3A+a+critical+consideration&btnG=
https://pubmed.ncbi.nlm.nih.gov/32546195/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Vitamin+D+supplementation%2C+25-hydroxyvitamin+D+concentrations%2C+and+safety&btnG=
https://pubmed.ncbi.nlm.nih.gov/10232622/
https://apps.who.int/iris/handle/10665/42716
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Nutrition+meets+the+microbiome%3A+micronutrients+and+the+microbiota&btnG=
https://pubmed.ncbi.nlm.nih.gov/27362360/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=The+vitamin+D-antimicrobial+peptide+pathway+and+its+role+in+protection+against+infection&btnG=
https://pubmed.ncbi.nlm.nih.gov/19895218/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Magnesium+Supplementation+Diminishes+Peripheral+Blood+Lymphocyte+DNA+Oxidative+Damage+in+Athletes+and+Sedentary+Young+Man&btnG=
https://pubmed.ncbi.nlm.nih.gov/27042258/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=The+Roles+of+Vitamin+D+and+Its+Analogs+in+Inflammatory+Diseases&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=The+Roles+of+Vitamin+D+and+Its+Analogs+in+Inflammatory+Diseases&btnG=
https://pubmed.ncbi.nlm.nih.gov/26369816/

“ Lee G, Han S. The Role of Vitamin E in Immunity. Nutrzents. 2018;1;10(11):1614. doi:
10.3390/nul0111614. [Google Scholar] [PubMed|.

“ Wu D, Lewis ED, Pae M, Meydani SN. Nutritional Modulation of Immune Function:
Analysis of Ewvidence, Mechamsms, and Clinical Relevance. Front Immunol.

2019;15;9:3160. doi: 10.3389/fimmu.2018.03160. [Google Scholar] [PubMed].

“”Han SN, Adolfsson O, Lee CK, Prolla TA, Ordovas J, Meydani SN. Vitamin E and gene
expression 1n immune cells. Ann N Y Acad Sc. 2004;1031:96-101. dor:
10.1196/annals.1331.010. [Google Scholar] [PubMed].

“ Khokhar JS, King J, King IP, Young SD, Foulkes M]J, Silva JD, et al. Novel sources of
variation in grain Zinc (Zn) concentration in bread wheat germplasm derived from Watkins
landraces. PloS one. 2020;28;15(2):0229107. doi: 10.1371/journal.pone.0229107. [Google
Scholar] [PubMed].

“Read SA, Obeid S, Ahlenstiel C, Ahlenstiel G. The role of zinc in antiviral immunity. Adv
Nutr. 2019;1;10(4):696-710. doi: 10.1093/advances/nmz013. [Google Scholar] [PubMed].

“ Ghaffari H, Tavakoli A, Moradi A, Tabarraei A, Bokharaei-Salim F, Zahmatkeshan M, et
al. Inhibiton of HINTI influenza virus infection by zinc oxide nanoparticles: another
emerging application of nanomedicine. J Biomed Sci. 2019;10;26(1):1-10. dor:
10.1186/s12929-019-0563-4. [Google Scholar] [PubMed].

“” Cluver L, Jamie ML, Lorraine Sherr, Inge Wessels, Etienne Krug, Sabine Rakotomalala, et
al. Parenting in a tme of COVID-19. Lancet. 2020;11;395(10231):e64. dor:
10.1016/S0140-6736(20)30736-4. [Google Scholar] [PubMed|.

“ Derwand R, Scholz M. Does zinc supplementation enhance the clinical efficacy of
chloroquine/ hydroxychloroquine to win today's battle against COVID-19? Med
Hypotheses. 2020 Sep;142:109815. doi: 10.1016/j.mehy.2020.109815. [Google Scholar]
[PubMed].

“ Glotova IA, Galochkina NA. Development, properties and sanitary-hygienic assessment of
selenium-containing cereal food additives. IOP Conf. Ser.: Earth Environ. Sci. 2020;422;
01208. doi.org/10.1088/1755-1315/422/1/012085. [Google Scholar]

“ Zhang S, Xie Y, Li M, Yang H, 1i S, LiJ, et al. Effects of Different Selenium Sources on
Meat Quality and Shelf Life of Fattening Pigs. Animals (Basel). 2020;3;10(4):615. dot:
10.3390/an110040615. [Google Scholar] [PubMed].

“ Moghaddam A, Heller RA, Sun Q, Seelig J, Cherkezov A, Seibert L, et al. Selenium
Deficiency Is Associated with Mortality Risk from COVID-19. Nutrients. 2020;
16;12(7):2098. doi: 10.3390/nul2072098. [Google Scholar] [PubMed].

“ The Institute for Functional Medicine. IFM, Calendar P. Boosting Immunity: Functional
Medicine Tips on Prevention & Immunity Boosting During the COVID-19 (Coronavirus)
Outbreak. 2020; [Available from: https://www.ifm.org/news-insights/boosting-immunity-
functional-medicine-tips-prevention-immunity-boosting-covid-19-coronavirus-outbreak/].

“ Cuadrado-Soto E, Lopez-Sobaler AM, Jiménez-Ortega Al, Aparicio A, Bermejo LM,
Herndndez-Ruiz A, et al. Usual Dietary Intake, Nutritional Adequacy and Food Sources
of Calcium, Phosphorus, Magnesium and Vitamin D of Spanish Children Aged One to
<10 Years. Findings from the EsNuPI Study. Nutrients. 2020;16;12(6):1787. doi:
10.3390/nul12061787. [Google Scholar] [PubMed].

-13-


https://scholar.google.com/scholar?cluster=1684155375967925088&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://pubmed.ncbi.nlm.nih.gov/30388871/
https://scholar.google.com/scholar?cluster=14706127995875237071&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://pubmed.ncbi.nlm.nih.gov/30697214/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Vitamin+E+and+gene+expression+in+immune+cells&btnG=
https://pubmed.ncbi.nlm.nih.gov/15753137/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=sources+of+variation+in+grain+Zinc+%28Zn%29+concentration+in+bread+wheat+germplasm+derived+from+Watkins+landraces&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=sources+of+variation+in+grain+Zinc+%28Zn%29+concentration+in+bread+wheat+germplasm+derived+from+Watkins+landraces&btnG=
https://pubmed.ncbi.nlm.nih.gov/32109944/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=The+role+of+zinc+in+antiviral+immunity&btnG=
https://pubmed.ncbi.nlm.nih.gov/31305906/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Inhibition+of+H1N1+influenza+virus+infection+by+zinc+oxide+nanoparticles%3A+another+emerging+application+of+nanomedicine&btnG=
https://pubmed.ncbi.nlm.nih.gov/31500628/
https://scholar.google.com/scholar?cluster=5802221164331006973&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://pubmed.ncbi.nlm.nih.gov/32220657/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Does+zinc+supplementation+enhance+the+clinical+efficacy+of+chloroquine%2F+hydroxychloroquine+to+win+today%27s+battle+against+COVID-19&btnG=
https://pubmed.ncbi.nlm.nih.gov/32408070/
https://doi.org/10.1088/1755-1315/422/1/012085
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Development%2C+properties+and+sanitary-hygienic+assessment+of+selenium-containing+cereal+food+additives&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Effects+of+Different+Selenium+Sources+on+Meat+Quality+and+Shelf+Life+of+Fattening+Pigs&btnG=
https://pubmed.ncbi.nlm.nih.gov/32260133/
https://scholar.google.com/scholar?cluster=311263096934134925&hl=en&as_sdt=0,5&scioq=Clinical+Characteristics+of+Coronavirus+Disease
https://pubmed.ncbi.nlm.nih.gov/32708526/
https://www.ifm.org/news-insights/boosting-immunity-functional-medicine-tips-prevention-immunity-boosting-covid-19-coronavirus-outbreak/
https://www.ifm.org/news-insights/boosting-immunity-functional-medicine-tips-prevention-immunity-boosting-covid-19-coronavirus-outbreak/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Usual+Dietary+Intake%2C+Nutritional+Adequacy+and+Food+Sources+of+Calcium%2C+Phosphorus%2C+Magnesium+and+Vitamin+D+of+Spanish+Children+Aged+One+to+%3C10+Years.+Findings+from+the+EsNuPI+Study&btnG=
https://pubmed.ncbi.nlm.nih.gov/32560110/

JANS 2022, 1(1) Forsan et al., 2022

“ Sharma S, Nagpal AK, Kaur I. Heavy metal contamination in soil, food crops and associated
health risks for residents of Ropar wetland, Punjab, India and its environs. Food Chem.

2018;30; 255:15-22. doi: 10.1016/j.foodchem.2018.02.037. [Google Scholar] [PubMed].

*’ Raha S, Mallick R, Basak S, Duttaroy A. Is copper beneficial for COVID-19 patients? Med
Hypotheses. 2020;142:109814. doi: 10.1016/).mehy.2020.109814. [Google Scholar]
[PubMed].

“ Ibrahim H, Perl A, Smith D, Lewis T, Kon Z, Goldenberg R, et al. Therapeutic blockade
of inflammation in severe COVID-19 nfection with mtravenous N- acetylcysteine. Clin
Immunol 2020;1:219-108544. doi:  10.1016/5.clim.2020.108544. [Google Scholar]
[PubMed].

“ De Flora S, Balansky R, La Maestra S. Rationale for the use of N-acetylcysteine in both
prevention and adjuvant therapy of COVID-19. FASEB J. 2020;34(10):13185-93. dot:
10.1096/1.202001807 [Google Scholar] [PubMed].

" Adams KK, Baker WL, Sobieraj DM. Myth Busters: Dietary Supplements and COVID-
19. Ann Pharmacother. 2020 Aug; 54 (8): 820-826. doi: 10.1177/1060028020928052.
[Google Scholar] [PubMed].

“ U. S. National library of medicine. users of the COVID-19 Symptom Study app. BMJ
Nutrition, Prevention &  Health 2021;bmjnph-2021-000250.  [Available  from:
https://clinicaltrials.gov/ct2/resultsPcond=COVID-
19+AND+9%22Vitamin+D+Deficiency%22& Search=Apply&recrs=e&age_v=&gndr=&type
=&uslt=].

“ Louca P, Murray B, Klaser K, Graham MS, Mazidi M, Leeming ER. et al. Modest effects
of dietary supplements during the COVID-19 pandemic: msights from 445 850 users of
the COVID-19 Symptom Study app. BM]J Nutr Prev Health. 2021 Apr 19;4(1):149-157.
dot: 10.1136/bmjnph-2021-000250. [Google Scholar] [PubMed].

“ Safwat M, Forsan H, Abdul-Rahman A, Abduljabar R, Riad O. COVID-19; immunology,
pathology, severity and immunosuppressants. Azhar Int ] Pharm Med Sci. 2021;1(1): 1-12.
doi: 10.21608/aijpms.2021.50103.1005. [Google Scholar].

-14-


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Heavy+metal+contamination+in+soil%2C+food+crops+and+associated+health+risks+for+residents+of+Ropar+wetland%2C+Punjab%2C+India+and+its+environs&btnG=
https://pubmed.ncbi.nlm.nih.gov/29571461/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Is+copper+beneficial+for+COVID-19+patients&btnG=
https://pubmed.ncbi.nlm.nih.gov/32388476/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Therapeutic+blockade+of+inflammation+in+severe+COVID-19+infection+with+intravenous+N-acetylcysteine&btnG=
https://pubmed.ncbi.nlm.nih.gov/32707089/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Rationale+for+the+use+of+N-acetylcysteine+in+both+prevention+and+adjuvant+therapy+of+COVID-19&btnG=
https://pubmed.ncbi.nlm.nih.gov/32780893/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Myth+Busters%3A+Dietary+Supplements+and+COVID-19&btnG=
https://pubmed.ncbi.nlm.nih.gov/32396382/
https://clinicaltrials.gov/ct2/results?cond=COVID-19+AND+%22Vitamin+D+Deficiency%22&Search=Apply&recrs=e&age_v=&gndr=&type=&rslt=
https://clinicaltrials.gov/ct2/results?cond=COVID-19+AND+%22Vitamin+D+Deficiency%22&Search=Apply&recrs=e&age_v=&gndr=&type=&rslt=
https://clinicaltrials.gov/ct2/results?cond=COVID-19+AND+%22Vitamin+D+Deficiency%22&Search=Apply&recrs=e&age_v=&gndr=&type=&rslt=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=Modest+effects+of+dietary+supplements+during+the+COVID-19+pandemic&btnG=
https://pubmed.ncbi.nlm.nih.gov/34308122/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Clinical+Characteristics+of+Coronavirus+Disease&q=COVID-19%3B+immunology%2C+pathology%2C+severity+and+immunosuppressants&btnG=

