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Could antioxidants play an important role in the prevention 
and treatment of COVID-19 infection?
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Abstract
COVID-19 is a global public health problem for which no specific treatment has yet been discovered. Prevention 

recommendations issued by officials such as strict hand hygiene, wearing a mask, social distancing should also include 
recommendations for a diet rich in antioxidants and regular exercise, measures meant to increase the body’s resistance to this 
new virus. Excessive reactive oxygen species play an important role in acute respiratory failure or multiple organ dysfunction 
syndrome, complications often encountered in severe forms of COVID-19 infection. It is thus very important to maintain 
the redox balance and prevent cellular damage. Vitamins such as vitamin D, C, A and E, minerals such as magnesium, zinc, 
copper, enzymes such as superoxide dismutase, hormones such as melatonin and multiple polyphenols and phytotherapeutics 
are known in literature for their antioxidant, anti-inflammatory and immunomodulatory effects. Vitamin C, zinc, Sambucus 
nigra extract and others are also known for their direct antiviral effects which prevent viral cell adhesion and replication, 
including viruses from the Corona family. There are many studies that indicate a beneficial effect of the antioxidants listed 
above. We believe they should be used more for prevention, but also for treating viral infections as they have been shown 
to shorten disease duration, lower tissue damage due to inflammation and also protect against the possible side effects of 
pharmaceutical medication.
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Introduction
Coronaviruses contain various proteins in their 

structure, such as surface proteins (so-called spike 
proteins), coating proteins, membrane proteins and 
nucleocapsids. Many cell membranes of the oral mucosa, 
alveolar mucosa, upper esophagus and intestine, and also 
the vascular endothelium have on the surface a receptor 
for viral S glycoprotein called angiotensin convertase 2 
(ACE2), which allows the virus to penetrate the cell (Jena 
et al., 2021; Wallace, 2020). Thus, SARS CoV-2 enters the 
cells of the epithelium lining the alveoli through ACE2, 
causing destruction which increases the permeability of cell 
membranes releasing the virus into the extracellular space. 
A strong immune response develops and an inflammatory 
exudate rich in interleukin 6 (IL-6) and C-reactive protein 
(CRP) floods the alveoli, generating dyspnea and finally, 

respiratory failure. Just as pharmaceutical agents that block 
the pro-inflammatory action of IL-6 such as tocilizumab 
have been shown to be effective in treating COVID-19 
infection, vitamins and minerals effective in lowering IL-6 
levels, with anti-inflammatory, antioxidant and antiviral 
properties, may play an important role in the treatment of 
COVID-19 (Wallace, 2020; Kassi et al., 2020).

a) Zinc 
Zinc can be an ally in the fight against SARS-CoV2 

by its direct activity of inhibiting viral RNA polymerase 
and by decreasing the activity of its main cellular receptor 
ACE2. Zn stimulates antiviral immunity by increasing the 
production of interferon alpha, modulating the immune 
response of T cells, and by inhibiting the activity of NF-kB 
chemokines. Zn can also affect mucociliary clearance by 
making it more efficient, thus preventing bacterial and viral 
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infections. Studies on the direct antibacterial effect of Zn 
on S. pneumoniae have already been published. Foods rich 
in Zn that should be consumed to ensure a sufficient intake 
of this micronutrient are beef, pork, lamb, dairy products, 
legumes (chickpeas, lentils, beans), nuts (cashews, 
almonds, hazelnuts), seeds (pine, hemp, sesame, pumpkin), 
eggs, dark chocolate, whole grains, potatoes and seafood, 
or Zn supplements can be taken when feeding is not 
possible (Skalny et al., 2020). In children, Zn supplements 
have been shown to reduce the number of upper respiratory 
tract infections and also shorten their duration. In adults, a 
daily dose of 30-50 mg Zn may be useful in limiting viral 
replication when it comes to coronaviruses (Zabetakis et 
al., 2020).

b) Magnesium
Magnesium (Mg) is one of the most abundant 

intracellular cations. Mg is involved in over 600 enzymatic 
reactions and is an important transporter of K and calcium 
ions. It has a known anti-inflammatory, antioxidant and 
muscle relaxant action (Wallace, 2020; Tang et al., 2020). 
Foods rich in magnesium are bananas, sesame and pumpkin 
seeds, cashew nuts and almonds. In the human body, 
only 1% of Mg is found in serum, the rest being stored 
in bone and muscle, and only about half of it circulates 
in the bioactive cationic free form. Determining bioactive 
free Mg values   may be a superior marker of evaluation 
compared to determining total serum Mg or urinary Mg. 
An inversely proportional relationship between serum 
inflammation markers and oral Mg supplementation was 
observed, including a decrease of IL-6. Mg supplements 
can be administered orally, especially when there are 
nutritional deficits, at a dose of 350 mg/day, and could 
be useful for preventing COVID-19 infection, especially 
in diabetics, hypertensives or pregnancy, in addition to 
vitamin D supplementation. For patients with COVID-19 
infection, hypomagnesemia and hypokalemia, intravenous 
administration of magnesium sulfate should be considered 
(Wallace, 2020). Hypokalemia is also aggravated by 
hypomagnesemia and is often refractory to potassium 
supplementation (Alfano et al., 2021). When treating 
COVID-19 infection, Mg supplements could prevent 
cytokine storm and side effects of other pharmacological 
medications such as hepatotoxicity, cardiotoxicity and 
neurotoxicity (Tang et al., 2020). 

c) Copper
Copper (Cu) is an essential component of protection 

against oxidative stress, its deficiency resulting in low SOD 
activity and excessive accumulation of reactive oxygen 
species that cause injury to lipids, proteins and can affect 
DNA integrity (Uriu-Adams & Keen, 2005). Also, when 
there is a deficiency of Cu, an increase in the frequency 
of infections and a low immune response have been 
observed. Similarly to Cu deficiency, excess Cu can cause 
tissue damage by increased oxidative stress, especially in 
the lungs. Cu supplements can be administered in doses 
of 7.8 mg/day without side effects, which can beneficially 
influence the outcome of COVID-19 infection by reducing 
oxidative stress and its immunomodulation activity 
(Zabetakis et al., 2020).

d) Vitamin C
Studies on chicken embryos have shown that vitamin C 

is found in large quantities in the structure of the mucosa 
lining the airways, which prevents the attachment and 
penetration of microorganisms  into the cells and has a 
strong antioxidant effect (Atherton et al., 1978; Hemilä, 
2003). The daily requirements of vitamin C can be met 
from a diet rich in fresh fruits (citrus fruits, berries) and 
vegetables (leafy greens, tomatoes) (Zabetakis et al., 2020). 
Previous studies have proven that vitamin C supplements 
can shorten the duration of viral infections and reduce the 
severity of symptoms (Zabetakis et al., 2020; Alschuler et 
al., 2020; Hemilä H, 2003).

 The recommended daily dose of vitamin C can vary 
between 500 mg and 3000 mg, depending on the purpose 
of treatment, preventive or curative (Alschuler et al., 2020).

 Vitamin C is known for its immunomodulatory 
effects, having the ability to increase the production 
of interferon alpha and beta and also to decrease pro-
inflammatory cytokines (Hemilä H, 2003). Some studies 
indicate increased in vitro virucidal activity of vitamin 
C in the presence of Cu and/or iron. There are already 
published studies that reveal the effectiveness of vitamin 
C in COVID-19 infection when administered in high 
intravenous doses. In Saudi Arabia, the National Institute 
of Health states that vitamin C infusions of 1.5 g/kg body 
weight are beneficial and without risks (Boretti & Banik, 
2020). 

e) Vitamin D 
Vitamin D is known for its anti-inflammatory and 

immunomodulatory role, but it can also act as an antiviral 
agent by interfering with viral replication, as studies have 
shown. Important dietary sources of vitamin D are eggs, 
salmon, mushrooms and dairy products (Zabetakis et al., 
2020). 

Due to the already known ability of 1.25(OH)vitamin 
D to increase IL-1b, current recommendations state that 
it should be used with caution in COVID-19 infections, 
avoiding high doses to prevent the development  of 
cytokine storms (Alschuler et al., 2020).

f) Vitamin A 
Studies performed on retinol show a possible anti-

inflammatory effect by decreasing serum levels of 
interleukins (IL-1B). Vitamin A can be administered 
both preventively and curatively in COVID-19 infection. 
The possible hepatotoxic effects of vitamin A should be 
mentioned even at low doses, requiring monitoring of liver 
enzymes during treatment (Alschuler et al., 2020).

g) Vitamin E 
Vitamin E is found in vegetable oils, nuts, seeds, 

cereals and leafy greens. It has an anti-inflammatory and 
antioxidant effect and plays an important role in cellular 
and humoral immunity. Studies suggest the possibility 
of combining it with vitamin C in doses from 15 mg to 
1000 mg/day for the prevention and treatment of heart 
complications in COVID-19 infection (Zabetakis et al., 
2020).
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h) Melatonin
There seems to be an important correlation between 

the course of respiratory viral infections and melatonin 
levels in adults and children. Adults generally have lower 
melatonin levels compared to children, which could be 
the reason why adults also more often develop severe 
symptoms during viral infections. A daily dose of 0.3 mg 
to a maximum of 20 mg can reduce lung inflammation 
and oxidative damage at this level and can lead to a 
faster resolution with fewer complications of COVID-19 
infection (Alschuler et al., 2020).

i) Polyphenols and phytotherapeutics 
Phytotherapeutics from traditional Chinese and Indian 

medicinal plants have already proven their efficiency 
in Coronavirus infections and other viral infections in 
scientific studies (Lin L-T et al., 2014; Vellingiri et al., 
2020). Extracts from African plants, containing alkaloids 
and terpenoids which are known to have high affinity 
for 3-chymotrypsin-like proteases with a key role in the 
replication of viruses from the Corona family, could exhibit 
antiviral efficacy. These extracts represent a promising 
option in the therapy of COVID-19 infection, especially 
since there is already evidence that some patients have 
shown a favorable therapeutic response to treatment with 
other antimalarials such as hydroxychloroquine (Gyebi et 
al., 2020). Ongoing studies in China, with promising results 
so far, have administered a lung detoxifying decoction 
made of 21 medicinal plants with over 90% efficacy in the 
treatment of moderate and severe forms of SARS CoV-2 
infection (Weng, 2020).

Sambucus nigra extract could have an important role in 
preventing viral infections, including infection with viruses 
from the Corona family, by inhibiting their attachment to 
cellular receptors and stopping their replication, but due 
to its cytokine stimulation effect, administration should be 
discontinued in case of specific symptoms of COVID-19 
infection. In addition to Sambucus nigra, there are other 
extracts that should be used with caution in COVID-19 
infection due to their immunostimulatory effect, increasing 
the levels of interleukin-1b and IL-18, such as extracts from 
Echinacea angustifolia and E. purpurea commonly used in 
treating symptoms in other viral infections (Alschuler et 
al., 2020).

Polyphenols are substances with strong anti-
inflammatory effects that act at the cytoplasmic level by 
reducing the number of inflammasomes from macrophages 
and the number of T1 helper cells that once activated, 
release pro-inflammatory cytokines. They may play an 
important role in the prevention and treatment of COVID-19 
infection. Bioflavonoids can be isolated from fruits and 
vegetables, some examples being dihydroquercetin and 
quercetin found in onions and apples; myricetin from 
oranges, berries, tomatoes and nuts; apigenin from celery, 
chamomile and parsley. Catechin found in green tea is a 
powerful inhibitor of the virus’s penetration into the cell 
and its replication. Curcumin found in turmeric inhibits 
monophosphate dehydrogenase, the enzyme needed in the 
de novo synthesis of guanine nucleotides (Alschuler et 
al., 2020). Both have the capacity to bind to cell receptors 

ACE2 of the host and viral protein S, but studies show a 
slightly greater affinity of catechin vs. curcumin. They also 
enhance the antiviral activity of zinc (Jena et al., 2021). 
Resveratrol found in Vitis	vinifera	is known for inhibiting 
viral replication and is thought to have a synergistic 
antiviral effect with catechins (Annunziata et al., 2020). 
To ensure an optimal intake of bioflavonoids, at least 5-7 
servings of vegetables/day and 2-3 servings of fruit are 
needed in diet (Alschuler et al., 2020).

j) SOD
Oxidative stress plays an important role in many life 

threatening conditions such as acute respiratory failure 
or multiple organ dysfunction syndrome, which is why 
enzymes that protect against excessive reactive oxygen 
species (ROS) are necessary to maintain the redox balance 
and prevent cellular damage. 

The superoxide dismutase (SOD) enzymes are three 
isoenzymes with distinct locations and with antioxidant 
effect; CuZnSOD known as SOD1 is located in the 
cytoplasm, MnSOD known as SOD2 is found in the matrix 
of mitochondria, and SOD3 or EcSOD also contains Cu 
and Zn and can be found in the extracellular space due to 
its heparin binding domain (Yan et al., 2020; Uriu-Adams 
& Keen, 2005).

EcSOD is found in high concentrations in the lungs and 
kidneys, but studies have shown that it can be produced in 
skeletal muscle during endurance exercise, from where it 
reaches the vascular system in the heart and lungs, providing 
increased protection through the anti-inflammatory effect 
exerted. EcSOD protein therapy could have a major benefit 
in diseases such as COVID-19 infection, where the injury 
caused by the exaggerated inflammatory response underlies 
the symptoms. Active people with a regular endurance 
exercise program benefit from an increased amount of 
protective EcSOD, which could prevent the occurrence of 
respiratory failure as a complication in case of an infection 
with the new COVID-19 virus (Yan & Spaulding, 2020). 

Studies have also found increased SOD levels 
and reduced ROS levels when using alkaline water 
supplementation (Logozzi et al., 2020) and coenzyme Q10 
supplements (Sangsefidi et al., 2020).

Conclusions
When fighting infectious diseases, in addition to 

applying the right treatment, the patient’s immune and 
nutritional status plays an essential role. 

COVID-19 infection does not yet have a specific 
treatment, protocols vary from one country to another, 
new possible effective treatments emerge every week, 
and there are not many certainties in this area; therefore, 
it is essential to support our natural defense system and 
help it regulate itself with anti-inflammatory, antioxidant 
and immunomodulatory nutrients, as well as by an active 
lifestyle, in order to increase the chances of a favorable 
outcome in COVID-19 infection and to prevent post-
infectious sequelae.
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