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Abstract

Covid-19 is one of six viruses belonging to human, leading to mild to severe respiratory diseases. During Covid-19
pandemic, good and balanced food is crucial before, through and after exposure to the virus, because there is in fact no
particular food that prevents infection. A review article on the excessive use of vitamin C, D and Zinc as antiviral agents
against COVID-19 was prepared and written during the global pandemic of the virus after the phenomenon of increased
people’s consumption of vitamins and other supplements to prevent infection, after collecting information from various
articles and scientific research published during 2020 through various search engines, from July 15 to August 25. In
conclusion, there is not enough scientific evidence to give high doses of vitamin C or vitamin and zinc to prevent infection
with the Covid-19 virus. Vitamin C is safe when used in high doses, but Vitamin D has toxic effects if the daily dose
exceeds 50,000 IU and zinc can be fatal if the dose exceeds 10-30 gm.
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1. Introduction

Covid-19 is one of six viruses belonging to the human Coronaviridae family, causing mild to severe respiratory diseases,
which appeared at the end of 2019 in the Chinese city of Wuhan and has gradually spread around the world to date [1].
During this pandemic, good and balanced food is crucial before, through and after exposure to the virus, because there
is in fact no particular food that prevents infection [2]. When adopting a healthy and balanced diet, it will increase the
strength of the immune system [2]. It has been shown that certain nutrients such as proteins, minerals and vitamins
may affect a person’s immune system by activating cells and making modifications in the production processes of signal
molecules and gene expression [3]. Any deficiency in the provision of these nutrients may weaken the strength of the
immune system and thus increase the chances of infection [3]. Currently, there is no preventive or therapeutic
medication available for Coronavirus disease [4]. At the time of the spread of the virus, many people promoted taking
this thing and leaving that thing, including vitamins, minerals and immune stimulants, as preventive strategies. Knowing
that there is no conclusive scientific evidence for any of these strategies will supercharger immunity, it is necessary not
to take excessive doses of vitamins and minerals because our physiology requires limited quantities and any excess
does not make the immune system work better [5]. It is well known that essential nutrients and vitamins have good
tolerability, and this makes them play an important role in the functioning of the immune system [6]. Since vitamins are
available and affordable and accessible in many pharmacies and drugstores around the world, they have not been
proven to be effective and safe when administered at higher doses than usual in the treatment of viral infections [6].
The most recommended vitamins to fight the virus are vitamin C and D, while Zinc has become the first choice among
minerals to fight infection, because the people realize that vitamin C is an effective role against influenza viruses [7],
and vitamin D may have a role in the immune response to respiratory infection [8], while the Zinc deficiency increases
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an individual’s vulnerability to disease and infection [9]. These perceptions may have encouraged people to speed up
the taking of these vitamins and minerals regardless of the real deficiency or urgent need for them, as their excessive
consumption can have serious consequences for the public health of the individual and society [10]. This review aims
to show the negative health effects of excessive use of vitamin C, vitamin D and Zinc as food alternatives against COVID-
19, the recommended daily dose, and the risk of overuse of each of them.

2. Material and methods

A review article on the excessive use of vitamin C, D and Zinc as antiviral agents against COVID-19 was prepared and
written during the global pandemic of the virus after the phenomenon of increased people’s consumption of vitamins
and other supplements to prevent infection. After collecting information from various articles and scientific research
published during 2020 through search engines, including Google, Google Scholar, ResearchGate and PubMed to
download everything related to the review subject from December 1, 2021 to March 25, 2022. All these articles and
research are well read to extract all that is useful and important in writing an article review. The article was written
uniquely for most aspects to avoid scientific plagiarism.

3. Review details

3.1. Vitamin C (Ascorbic Acid)

3.1.1. Scientific evidence as an antiviral agent:

Vitamin C acts as an antiviral for two suggestions, first, vitamin C can be useful against a certain number of viruses
because patients with acute infectious diseases have a low level of this vitamin in the circulatory system because of its
consumption by metabolic processes, and second, it also suggested that vitamin C has immune modulating properties
[11,12].

3.1.2. Risk of excessive use

Although many of the investigations published during 2020, which focused on strategies for treating COVID-19,
concluded that the administration of vitamin C in high doses safe [13], there are other documents found that there is no
scientific evidence to treat Corona virus disease using vitamin C, whether oral or intravenous. [14].

3.2. Vitamin D (Calciferol)

3.2.1. Scientific confirmation as an antiviral agent

Vitamin D’s role as an antiviral agent is limited to the production of chemokine [15] and inflammatory cytokines [15,
16], and as an important immunomodulator [15, 17, 18]. This vitamin may help reduce the spread and development of
the disease as well as boost the immune system [18]. Although there is no good evidence that indicates and suggests
taking vitamin D supplement to prevent or treat the corona virus disease [19]. But health agencies advise people at risk
of COVID-19 infection to consume more vitamin D-rich foods and use Vitamin D supplements for individuals with
COVID-19 and those in COVID-19 risk in order to improve their health outcomes and increase their immunity [20], and
decrease the rate of admission to ICU [21].

3.2.2. Risk of excessive use

Although vitamin D toxicity is rare, over-consumption as a supplement increases the chances of toxicity [22, 23]. This
toxicity is associated with different symptoms when the concentration of vitamin D in the serum reaches between 213
to >640 ng/mL (533 to >1600 nmol/L) [23]. The Institute of Medicine in America summarizes and advises that the dose
of vitamin D less than 10,000 [U/day is not usually associated with toxicity, but when it is equal to or greater than 50,000
IU/day for several weeks or months is often associated with the occurrence of toxic side effects, the most important of
which is hypercalcemia [24].

3.3. Zinc supplement

3.3.1. Scientific confirmation as an antiviral agent

Over the past 50 years, there has been a lot of evidence about the role of zinc as an antiviral agent against many viruses
that infect humans, and many mechanisms have been identified [25]. These studies revealed that zinc actively
participates in generating innate and acquired antiviral immune responses because it is necessary for mucosal epithelial
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barrier function due to its antioxidant and anti-inflammatory activity while regulating tight junction proteins that are
important for the maintenance of mucosal membranes integrity, reduction of mucosal integrity and loss of tight junction
cohesion exacerbates viral inflammation [26, 27, 28].

3.3.2. Risk of excessive use

Taking higher doses of zinc than recommended to prevent a particular disease such as coronavirus disease may cause
confusion in the metabolism of the copper element leading to its decline with the decline of iron function and the
decrease in the number of low red blood microcytosis, low number of neutrophils, and weakened immunity in addition
to excess zinc can also affect heart function and reduce the effectiveness of pancreatic enzymes [29]. Evidence has
shown that increased zinc concentrations in the body can be cytotoxic [30]. A single high dose of 10-30 grams under the
pretext of ideal prevention of the disease can be fatal [31].

4., Conclusion

In conclusion, vitamin C, vitamin D and zinc have particular mechanisms of action as an antiviral agents; however, there
is not enough experimental evidence to give high doses of vitamin C or vitamin D and zinc to avoid infection with the
Covid-19 virus. Vitamin C is safe when used in high doses, but Vitamin D has toxic effects if the daily dose exceeds 50,000
IU and zinc can be fatal if the dose exceeds 10-30 gm.

Compliance with ethical standards

The present research work does not contain any studies performed on animals/humans subjects by any of
the authors.

Acknowledgments

We express our gratitude to all medical websites that provide their articles and commentaries for free.

Disclosure of conflict of interest

The authors declare that there are no conflicts of interest for this article.

References

[1]  Subhash Unhale S, Quazi B, Ansar S, Sanap S, Thakhre S, Wadatkar R, et al. A Review on Corona Virus (COVID-19).
World journal of pharmaceutical and life sciences. 2020; 6(4):109 - 115.

[2] [Internet]. Fao.org. 2022 [cited 20 Jan 2022]. Available from: https://www.fao.org/3/ca8380en/ca8380en.pdf

[3] NajaF,Hamadeh R. Nutrition amid the COVID-19 pandemic: a multi-level framework for action. European Journal
of Clinical Nutrition. 2020;74(8):1117-1121.

[4] Jayawardena R, Sooriyaarachchi P, Chourdakis M, Jeewandara C, Ranasinghe P. Enhancing immunity in viral
infections, with special emphasis on COVID-19: A review. Diabetes &amp; Metabolic Syndrome: Clinical Research
&amp; Reviews. 2020;14(4):367-382.

[5] [Internet]. Fip.org. 2022 [cited 20 Jan 2022]. Available from: https://www.fip.org/files/content/priority-
areas/coronavirus/FIP_Webinar_Coronavirus_response_20200210.pdf

[6] MichienziS, Badowski M. Can vitamins and/or supplements provide hope against coronavirus?. Drugs in Context.
2020;9:1-29.

[7] Wu R, Wang L, Kuo H, Shannar A, Peter R, Chou P et al. An Update on Current Therapeutic Drugs Treating COVID-
19. Current Pharmacology Reports. 2020;6(3):56-70.

[8] [Internet]. Buckslpc.org. 2022 |[cited 22 Jan 2022]. Available from: https://www.buckslpc.org/wp-
content/uploads/2020/11/NICE-ES28-evidence-review-Vitamin-D-for-COVID-19.pdf

[9] Singh S. Covariation of Zinc Deficiency with COVID19 Infections and Mortality in European Countries: Is Zinc
Deficiency a Risk Factor for COVID-19?. Journal of scientific research. 2020;64(02):153-157.

126


https://www.fao.org/3/ca8380en/ca8380en.pdf
https://www.fip.org/files/content/priority-areas/coronavirus/FIP_Webinar_Coronavirus_response_20200210.pdf
https://www.fip.org/files/content/priority-areas/coronavirus/FIP_Webinar_Coronavirus_response_20200210.pdf

[16]

[17]

[18]

[19]

World Journal of Advanced Research and Reviews, 2022, 14(03), 124-127

Garcia-Casal M, Mowson R, Rogers L, Grajeda R. Risk of excessive intake of vitamins and minerals delivered
through public health interventions: objectives, results, conclusions of the meeting, and the way forward. Annals
of the New York Academy of Sciences. 2018;1446(1):5-20.

Colunga Biancatelli RML, Berrill M, Marik PE. The antiviral properties of vitamin C. Expert Review of Anti-
Infective Therapy. 2020;18(2):99-101.

Marik P. Vitamin C for the treatment of sepsis: The scientific rationale. Pharmacology &amp; Therapeutics.
2018;189:63-70.

Rossetti CA, Real JP, Palma SD. High Dose Of Ascorbic Acid Used In Sars Covid-19 Treatment: Scientific And
Clinical Support For Its Therapeutic Implementation. Ars Pharmaceutica. 2020; 61(2): 145-148.

Cheng RZ. Can early and high intravenous dose of vitamin C prevent and treat coronavirus disease 2019 (COVID-
19)? Medicine in Drug Discovery. 2020 Mar;100028.

Ghosh, Joyeta. Potential Role of Vitamin D as an Antiviral Agent. Medical Journal of Dr. D.Y. Patil Vidyapeeth. 2021,
14(1), 2021, p. 3,

Bae M, Kim H. The Role of Vitamin C, Vitamin D, and Selenium in Immune System against COVID-19. Molecules.
2020 Nov 16;25(22):5346.

Ali N. Role of vitamin D in preventing of COVID-19 infection, progression and severity. Journal of Infection and
Public Health. 2020 Jun;13(10).

Beard JA, Bearden A, Striker R. Vitamin D and the anti-viral state. Journal of Clinical Virology. 2011, 50(3):194-
200.

[Internet]. Albertahealthservices.ca 2021 [cited 20 Feb 2022]. Available from:
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-rapid-review-vitamin-d-
treatment-and-prevention-covid-19.pdf

Das P, Samad N, Ahinkorah BO, Hagan JE, Peprah P, Mohammed A, et al. Effect of Vitamin D Deficiency on COVID-
19 Status: A Systematic Review. COVID. 2021, 7;1(1):97-104.

Murdaca G, Pioggia G, Negrini S. Vitamin D and Covid-19: an update on evidence and potential therapeutic
implications. Clinical and Molecular Allergy. 2020, 19;18(1).

Spiro A, Buttriss JL. Vitamin D: An overview of vitamin D status and intake in Europe: Vitamin D status and intake
in Europe. Nutrition Bulletin. 2014;39(4):322-50.

Liu G, Hong T, Yang J. A Single Large Dose of Vitamin D Could be Used as a Means of Coronavirus Disease 2019
Prevention and Treatment. Drug Design, Development and Therapy. 2020, 14:3429-34.

Kaur P, Mishra SK, Mithal A. Vitamin D toxicity resulting from overzealous correction of vitamin D deficiency.
Clinical Endocrinology. 2015 Jul 14;83(3):327-31.

Read SA, Obeid S, Ahlenstiel C, Ahlenstiel G. The Role of Zinc in Antiviral Immunity. Advances in Nutrition
[Internet]. 2019, 22;10(4):696-710. Available from:
https://academic.oup.com/advances/article/10/4/696/5476413

Mossink JP. Zinc as nutritional intervention and prevention measure for COVID-19 disease. BM] Nutrition,
Prevention & Health. 2020 Jun;3(1):111-7.

Maggini S, Pierre A, Calder P. Immune Function and Micronutrient Requirements Change over the Life Course.
Nutrients. 2018 Oct 17;10(10):1531.

Skalny A, Rink L, Ajsuvakova O, Aschner M, Gritsenko V, Alekseenko S, et al. Zinc and respiratory tract infections:
Perspectives for COVID-19 (Review). International Journal of Molecular Medicine. 2020;46(1):17-26.

Zinc Deficiency, Excess and Supplementation - Symptoms, Causes, Diagnosis and Treatment [Internet].
patient.info. Available from: https://patient.info/healthy-living/zinc-deficiency-excess-and-supplementation-
leaflet

Jeejeebhoy K. Zinc: An Essential Trace Element for Parenteral Nutrition. Gastroenterology. 2009 Nov;137(5):S7-
12.

Zinc [Internet]. RxList; 2019. Available from: https://www.rxlist.com/zinc/supplements.htm

127


https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-rapid-review-vitamin-d-treatment-and-prevention-covid-19.pdf
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-rapid-review-vitamin-d-treatment-and-prevention-covid-19.pdf
https://academic.oup.com/advances/article/10/4/696/5476413
https://patient.info/healthy-living/zinc-deficiency-excess-and-supplementation-leaflet
https://patient.info/healthy-living/zinc-deficiency-excess-and-supplementation-leaflet

