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ABSTRACT 

Zinc and magnesium are among the most important elements for the human body. A deficiency or excess of either of them may pose a potential threat to 
the homeostatic mechanisms of the body.  Both elements condition the proper functioning of the immune system. Zinc and magnesium deficiency 
significantly reduces the body's immunity, facilitating infection with various pathogens, including SARS-COV-2 infection. In this paper, we reviewed the 
literature on the impact of zinc and magnesium deficiencies on the incidence and course of COVID-19. 
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INTRODUCTION 

Zinc and magnesium are both essential for the 
normal development, maturation and functioning of the 
human body. A deficiency or excess of either of these 
elements may pose a potential threat to the proper 
functioning of the homeostatic processes of the body 
[1,2].  

Magnesium is a chemical element essential to all 
living organisms. It performs very important functions in 
the human body. It is an activator of over 300 enzyme 
reactions, catalysing reactions of the respiratory pathway, 
synthesis of nucleic acids, protein, fat and carbohydrate 
metabolism. It influences the permeability and 
stabilisation of cell membranes. The element is involved 
in the contraction of cardiac muscle cells and the 
regulation of blood pressure. Furthermore, it plays an 

important role in bone mineralisation processes and 
calcium-phosphate metabolism, and regulates glycaemia. 
Magnesium is involved in the conduction of nerve 
impulses. It also influences the function of the immune 
system. 60% of magnesium is deposited in the human 
skeletal system and 20% in the skeletal muscles. The 
remaining amount of this element is distributed in other 
tissues and organs, such as the kidneys, liver and 
gastrointestinal tract. Only about 1% of magnesium is 
found in the extracellular space. The daily requirement 
for magnesium increases as the body grows, as well as 
during pregnancy, during intense physical and mental 
exertion, under stress and with alcohol abuse [3,4]. 

Table 1 shows the average daily magnesium 
demand for different age groups. 

Tab. 1  

Average daily magnesium requirements by age [5]. 

Magnesium requirements (mg/24h) 

Newborns and 
infants 

Children at the 
age of 1-3 
years 

Children at the 
age of 4-9 
years 

Adolescents at 
the age of 10-
12 years 

Adolescents at 
the age of 13-
18 years 

Adults  
>18 years 

30-70 65 110 200 300-340 265-350 

The main cause of magnesium de5iciency is  
a poorly balanced diet with a low magnesium content or  
a high content of ingredients that impede magnesium 
absorption. Other causes include impaired magnesium 
absorption in the course of pancreatitis, malabsorption 
syndrome and chronic use of proton pump inhibitors. 
Magnesium de5iciency may also result from excessive 
magnesium loss (e.g. in chronic alcoholism, renal disease, 
primary hyperparathyroidism, vomiting and diarrhoea) 
[6]. Symptoms of magnesium de5iciency are 
uncharacteristic. The most common symptoms are 
metabolic disorders such as hypocalcaemia, hypokalaemia 
and hypophosphataemia. They also include cardiac 
arrhythmias, neuromuscular symptoms including tremor 
in the arms, legs, tongue, lips, eyelids, painful muscle 
spasms, numbness, tingling in the limbs, weakness in 
muscle strength. Magnesium de5iciency can lead to an 
increase in blood pressure and coronary heart problems 
associated with myocardial ischaemia. Symptoms such as 
chronic fatigue, dif5iculty in concentration and attention, 
impaired memory, excessive nervousness and irritability, 
and hair loss may also occur. A consequence of immune 
system dysfunction are frequent infections, mainly of the 
respiratory system, of varying aetiologies [7]. 

Zinc is another micronutrient with very 
important functions in the human body. The highest levels 
of this element are found in skeletal muscles and bones.  
Large amounts of zinc are also found in the liver, brain, 
prostate gland, skin and hair. 

The element is a component of over 300 
enzymes, including those that form the antioxidant 
barrier and those involved in the synthesis of proteins 
and nucleic acids. Zinc plays an important role in the 
processes of replication and transcription of genetic 
material and in gene expression and stabilisation 
processes. It participates in the processes of protein, fat 
and carbohydrate metabolism. It influences the synthesis 

and function of steroid hormones. This element is 
essential in stabilising cell membranes, it conditions the 
proper functioning and regeneration of the skin and 
mucous membranes, and plays an important role in bone 
mineralisation processes. Zinc influences the immune 
system and participates in the body’s immune reactions. 
Moreover, it is necessary for normal cell division, plays an 
important role in the body's ageing processes and in cell 
apoptosis. Zinc is also involved in blood clotting. Within 
the central nervous system, zinc influences learning and 
memory processes. It also plays an important role in the 
proper functioning of the senses of sight, hearing, smell 
and taste. It is also necessary for the proper functioning of 
the reproductive organs. Through participation in the 
biosynthesis and release of insulin, it is essential for the 
proper functioning of the pancreas. In addition, zinc is 
responsible for the metabolism of alcohol and reduces the 
toxic effects of heavy metals. Zinc is not produced or 
stored in the human body [8].  

For this reason, it must be supplied with food in 
the daily diet. The absorption of zinc is inhibited by, inter 
alia, alcohol, fibre, oxalates and phytates. The main 
sources of zinc are animal products such as meat, eggs, 
fish and oysters, and, to a lesser extent, vegetable sources 
(sunflower seeds, pumpkin seeds, wheat germ and wheat 
bran, as well as garlic, onions). The daily zinc requirement 
depends on a number of factors, including, but not limited 
to, gender and age. The average daily zinc requirement for 
an adult is estimated to be approximately 15 mg. Table 2 
shows the daily zinc requirement for different age groups 
[9]. 
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Tab. 2 

Average daily zinc requirement by age [9]. 

Zinc requirements (mg/24h) 

Newborns and 
infants 

Children at the 
age of 1-3 
years 

Children at the 
age of 4-9 
years 

Adolescents at 
the age of 10-12 
years 

Adolescents at 
the age of 13-
18 years 

Adults  
>18 years 

2.5 2.5 4 7 7.3-8.5 6.8-9.4 

Methods 

A literature review from PubMed, Scopus, and 
Google Scholar databases was performed to assess the 
impact of magnesium and zinc de5iciency on the incidence 
and course of COVID-19. Analysis of the data obtained 
may allow the development of scenarios for prevention 
and supplementation of magnesium and zinc in patients 
with SARS-CoV-2 infection. Key words searched included: 
magnesium, zinc, COVID-19, SARS-CoV2.   

MAGNESIUM DEFICIENCY AND COVID-19 

COVID-19 (coronavirus disease 2019) is  
a respiratory infectious disease caused by severe acute 
respiratory syndrome coronavirus2 (SARS-CoV-2) 
infection. The disease was 5irst recognised and described 
in November 2019 in the city of Wuhan, Hubei province, 
central China. On 30 January 2020, a public health 
emergency of international concern was declared as  
a result of the spreading COVID-19 outbreak, and on 11 
March 2020, a series of COVID-19 cases escalating since 
November 2019 was declared a pandemic by the World 
Health Organisation [10].  

SARS-CoV-2 belongs to the group of 
coronaviruses with a single RNA strand and a corona-like 
envelope. The virus is highly infectious. It is transmitted 
by the droplet route. The main symptoms of COVID-19 
typically include fever, cough, shortness of breath, fatigue, 
muscle aches, weakness, sore throat and general malaise. 
The clinical course of the disease varies from mild or even 
asymptomatic to severe respiratory failure and death 
[11]. The prognosis is worse in the elderly, in patients 
with comorbidities and immunocompromised patients. It 
has been shown that more than 80% of COVID-19 deaths 
were in people over 60 years of age, and more than 75% 
of those who died had comorbidities [11,12,13]. 

A well-balanced diet containing all the necessary 
micro- and macronutrients, a healthy lifestyle, and the 
ability to cope with stress have a signi5icant impact on the 
human immune system [14,15]. The stress of social 
isolation during the COVID-19 pandemic and the fear of 
contracting the disease, the change in eating habits during 
lockdown, combined with reduced physical activity are 
the cause of a number of negative health implications, 
such as obesity, diabetes, cardiovascular diseases, which 
further weaken the human body's immune response to 
various pathogens, facilitating the development of 
infections and worsening their course and prognosis 
[16,17,18]. The authors Wolf FI. et al [19] demonstrated 
in their work the presence of magnesium de5iciency in 
patients with said conditions. These authors also 
con5irmed that hypomagnesaemia was an additional 
factor exacerbating the risk of COVID-19 and increasing 

mortality in the course of this disease. Similar 5indings 
were obtained by researchers Alamdari NM. et al. 
[20],who showed that in patients hospitalised with 
COVID-19, magnesium de5iciency in5luenced the lack of 
effect of the applied treatment and signi5icantly increased 
the risk of death. 

Further authors: Trapani V. et al. [4] concluded 
that magnesium acts as a cofactor for many enzymes, 
regulating ion channels and energy production, and is 
essential for maintaining normal physiology and cellular 
metabolism [21]. Magnesium de5iciency increases the risk 
of inducing an in5lammatory ‘cytokine storm’ and 
damaging the vascular endothelium as well as triggering 
the coagulation cascade. The consequence of these 
abnormalities is disseminated intravascular coagulation 
and the development of multi-organ failure [3,22]. Low 
magnesium levels induce the release of pro-in5lammatory 
cytokines, promote platelet aggregation, release of beta-
thromboglobulin and thromboxanes. Vascular endothelial 
damage and hypercoagulable state are key components of 
Virchow’s triad and are responsible for the increased 
incidence of thromboembolic complications in patients 
with COVID-19 [21,23,24]. Magnesium de5iciencies may 
also exacerbate the in5lammatory response induced by 
SARS-CoV-2. Furthermore, other symptoms reported by 
patients with COVID-19, such as asthenia, myalgia, 
anxiety, depression, insomnia, may be related, not only to 
the viral infection, but also to magnesium de5iciency [25]. 
The data from the literature review seem to con5irm the 
link between impaired magnesium homeostasis and 
COVID-19 and motivate for further studies to investigate 
the preventive and therapeutic potential of magnesium 
supplementation. 

ZINC DEFICIENCY AND COVID-19 

Zinc occurs in the human body as a trace 
element. More than one third of the population suffer 
from its de5iciency. Zinc plays a signi5icant role in the 
normal functioning of the human immune system and in 
5ighting infections [26,27]. The element has antiviral and 
immunomodulatory properties, and is a component of 
antioxidant enzymes that can inhibit virus reproduction 
in host cells and facilitate virus elimination. Low zinc 
levels cause immune system dysfunction and increase the 
risk of COVID-19 thus affecting the clinical course of the 
disease [28]. The results of studies by various authors 
indicate the existence of a correlation between the 
frequency of SARS-CoV-2 infection and zinc de5iciency 
[28,29]. A signi5icant correlation between serum zinc 
levels in COVID-19 patients and the severity of clinical 
manifestations of the disease and response to treatment 
has been con5irmed. [30,31]. The work of Jothimani et al. 
[32] indicates the impact of zinc de5iciency on the 
occurrence of severe complications and increased 
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mortality among patients hospitalised with COVID-19. 
Researchers Derwand R et al. and Im JH et al. [31,33] 
demonstrated that patients with severe COVID-19 
symptoms had 8% lower serum zinc levels as compared 
to other patients. Furthermore, studies by Talha KA et al. 
[34] and by Shang W. et al. [35] showed a double 
incidence of the need for intensive oxygen support in zinc-
de5icient COVID-19 patients. Randomised studies by the 
authors: Patel et al. [36] showed that intravenous zinc 
supplementation reduced the severity of clinical 
symptoms in the acute phase of COVID-19. However, this 
was not con5irmed by studies by other authors, indicating  
that the role of zinc in the prevention and treatment of 
COVID-19 is unclear [37, 38, 39]. 

In the course of COVID-19, intracellular zinc 
de5iciency increases, which may affect the activity of 
carbonic anhydrase located in the taste buds and salivary 
glands. The consequence is an adverse effect on taste 
sensations and salivary secretion. Zinc supplementation 
reduces taste disorders and salivary gland dysfunction 
[40].   

CONCLUSION 

Content analysis of selected articles showed  
a correlation between magnesium and zinc de5iciency and 
the risk of COVID-19, the clinical course of the disease and 

prognosis. Supplementation of these elements may be 
helpful in preventing coronavirus infection and alleviating 
COVID-19 symptoms. The need exists to 5ind effective 
treatments for COVID-19 and preventive measures to 
prevent SARS-CoV-2 infection. According to many experts, 
a healthy lifestyle, including appropriately dosed physical 
activity and a change in dietary habits, is of particular 
importance for the maintenance of normal system 
homeostasis. These factors reduce the risk of contracting 
COVID-19 and, in the event of illness, can signi5icantly 
reduce the risk of complications of the disease. An 
individual assessment of possible dietary, nutritional, 
medical, lifestyle and environmental risks is necessary. 
Studies on the effects of magnesium and zinc on the 
possibility of infection and the course of COVID-19 need 
to be continued for setting speci5ic prevention 
recommendations. To date, the most effective method of 
preventing infection remains vaccination. 
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