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  Abstract 
The 2019 pandemic of coronavirus (COVID-19) represents a serious threat to 
global health. Recently, the food practices in most developed countries have 
focused on the availability of basic nutrients in form of both macro and mi-
cronutrients in the diets to combat various diseases. The Selenium (Se) is a 
trace mineral known for its antioxidant and immunogenic abilities, one of the 
major trace elements in the human body that induces a strong antiviral effect. 
Nanotechnology has changed the perception of discovery and development of 
drugs in the recent three decades by opening up many hidden doors in patho-
physiology and treatment options for diseases. The Nano-Se has gained con-
siderable attention because of its unique antimicrobial activity. The current Se 
status in the fight against various viruses and the potential application of Na-
no-Se to combat COVID-19 are emphasized here in response to the global 
pandemic. 
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1. Introduction 

In Wuhan, province of Hubei, China, several cases of unknown respiratory infection have been found in hospitals 
since December 2019 with a history of exposure to seafood markets. Later on, scientists verified the syndrome as a 
severely acute coronavirus respiratory disease: coronavirus 2 (SARS-CoV-2) [1]. Todate, a major threat has been 
placed on human health around the globe by the subsequent 2019 coronavirus (COVID-19) Pandemic. Government 
agencies have frequently taken measures to prevent COVID-19 infection via self-isolation, social distancing, 
masking, and temperature monitoring. Researchers and health workers are putting all their efforts into developing 
the methods for diagnosis, treatment, and defense against COVID-19 by focusing on the discovery of antiviral 
drugs and vaccines [2]. Structurally the COVID-19 contains major three types of proteins which are: small 
envelope glycoprotein (E, Envelope Protein), spike (S, Spikes Protein) and membrane glycoprotein, and a few 
types of hemagglutinin esterase (HE protein). The gene of COVID-19 is a single-stranded RNA that survives more 
frequently than DNA viruses [3]. 
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Selenium (Se) is one of the essential trace elements performing various processes of the body [4]. It is typically 
available as selenoproteins (SePs) approximately 3% of which take part in glutathione peroxidase (GSH-Px) forma-
tion [5]. It performs various functions in the body; it maintains male and female reproductive physiology, acts as a 
regenerative agent, and fight against oxidative stress [6]. It can improve the body's immune function by enhancing 
the role of T cell (T cell) and cellular natural killer cells (NK cell) which destroy tumor cells [7]. Different functions 
of Se are elaborated in Figure 1. Nanotechnology has changed the perception of the discovery and development of 
drugs in the recent three decades by opening up many hidden doors in pathophysiology and treatment options for 
diseases [8]. The Nano-Selenium (Nano-Se) is a low-toxic and more bioactive form of Se which possess has high 
efficacy in the prevention of oxidative damage in comparison with other forms of Se [9]. According to previous 
studies, the Nano-Se can efficiently scavenge free radicals at less than 0.5 mm concentration. Currently, the Na-
no-Se is used in treating many conditions including liver fibrosis, various forms of cancer, viral infections, and 
checking the toxicity of drugs [10]. 

 
Figure 1. The health benefits and involvements of Se in various body systems. 

2. Effects of Se in various viral infections 
Se has long been directly involved in fighting against several viruses such as influenza, herpes simplex virus type 

1 (HSV-1), hepatitis C virus (HCV), the coxsackievirus, and human immunodeficiency virus (HIV) [11]. Interes-
tingly enough, beneficial effects of Se have been reported almost only on RNA virus infections, whereas Se and 
DNA virus information remains scarce [12]. Until now, various intervention investigations were conducted by using 
a single dose of Se or in combination with other trace minerals to observe its relevance with viruses and its thera-
peutic effects against viral infections (Table 1). The Se plays a significant role in immunity via reducing inflamma-
tion and oxidative stress [4]. Studies have shown that higher Se blood levels are associated with improved immune 
response [13]. Some investigations suggested that the mild intake of Se might raise the effects of TNF-α and inter-
feron-gamma that may enhance the immune response against influenza viruses (H1N1). Therefore, it provides a 
basis to help prevent and treat viral illnesses, as it can enhance the immune system and has antioxidant properties 
ensuring the normal redox regulatory capacity to resist pathogen invasion [14]. The Se-food supplementation also 
increased the cytotoxicity of CD8+ T cells, by increasing the number of cells peripheral blood lymphocytes in hu-
man beings [15]. Some researchers suggest that sufficient Se can be the key to prevent virus-induced apoptosis 
from West Nile virus (WNV) infections [16]. The average Se content of cervical tissue was lower in patients in-
fected with human papilloma infection (HPV) [17]. A dietary complement of humans at risk for modest Se defi-
ciency could serve as an affordable and wide-ranging virus-infection adjuvant treatment in many countries in Eu-
rope and Africa and some regions of East Asia. Se deficiency causes defense destabilizing by reducing the expres-
sion of SePs. Severe interstitial pneumonitis was induced by Se deficiency among influenza-infected mice com-
pared with Se-appropriate mice [11]. Besides, the lytic activity of human periphery blood lymphocytes and mouse 



Iqra Bano et al. 
 

 

DOI: 10.26855/ijcemr.2021.07.006 266 International Journal of Clinical and Experimental Medicine Research 
 

spleen in NK cells was increased by Se supplementation [18]. The function of cytotoxic effector cells in COVID-19 
can therefore be improved by Se supplementations [16]. 

Table 1. Various viral infections which are affected with Se intake 

Virus Abbreviation Study model References 

West Nile Virus WNV Human [16] 

Hepatitis C Virus HCV Human [23] 

Herpes Simplex Virus HSV-1 Human [24] 

Human Papilloma Virus HPV Human [11] 

Human Immunodeficient Virus HIV Human [25] 

Influenza Virus HIN1 Chicken [26] 

Respiratory Syncytial Virus RSV Bovine [27] 

Coxsackie Virus CV Human [28] 

3. The Nano-Sesupplementation to fight against COVID-19 
Recently, small-scale nutritional status studies on COVID-19 patients have shown that in patients with and 

without pneumonia there is a significant lack of vitamin D and Se. According to some studies, it was revealed that 
Se deficiency is also associated with increased COVID-19 mortality, and a sufficient Se level is important for dis-
ease recovery [11]. Recently, few appropriate implications are being suggested by the European Society of Clinical 
Nutrition and Metabolism (ESPEN) for the management of COVID-19 patients. The recommendations were aimed 
to protect malnourishment by providing a sufficient quantity of macronutrients to fulfill the standards for lipids, 
protein, carbohydrates, and energy. Besides, the prevention of viral infection also requires adequate micro-nutrient 
supplementation. The low levels of micronutrients like vitamins B6, Se, and Zinc were associated with viral infec-
tions with adverse clinical results [8]. It was also found that COVID-19 is directly related to Se consumption. For 
example, in Enshi the cure rate for COVID-19 patients was found to be 36.4% while in other Hubei towns the 
overall cure rate was 13.1%. The Heilongjiang province, however, had a 2.4% mortality in North-Eastern China 
because of COVID-19. It was reported that Se levels were only 0.26 mg/kg in the hair of Heilongjiang Songnen 
Plain. These experimental observations suggest that cure rates are strongly correlated with the intakes of Se in cities 
outside of Hubei. The larger the Se consumption, the stronger the COVID-19 cure rate. Hence, the risk factor of 
COVID-19 mortality maybe because of Se deficiency [19]. In Germany, a cross-sectional study has shown that the 
serum level of Se in surviving COVID-19 patients is substantially higher than that in deceased COVID-19 patients 
[20]. Blood coagulation in patients with COVID-19 can increase mortality [21]. Increased tissue damage, infection 
and organ failure, and increased ratio of ICU deaths were associated with lower plasma Se concentration. In the 
plasma, Se level, the minimum platelet count, the minimum plasma anti-thrombin activity, and protein C activity 
were also positively correlated in COVID-19 patients [11]. 

The principal concern of using Se to combat various viruses is its high-dose poisonousness. Nano-Se was sug-
gested to treat various diseases such as cancers and Huntington’s disease. The persistence in the body of cyto-
kine-induced killer (CIK) cells can also be effectively increased by Nano-Se. For example, more NK cells may be 
encouraged to infiltrate the tumor by combining Nano-Se and CIK cells, which activates a strong immune response 
for effective cancer immunotherapy [5]. Functional Nano-Se can also be developed for efficient use in the fight 
against SARS-CoV-2. The Ebselen, a species of organic Se, was revealed to inhibit COVID-19 via covalent binding 
to the virion through the plasma membrane. It is not very cytotoxic in humans and has proved safe and most effec-
tive at 10 μM concentration with infected COVID-19 cells [22]. Nano-Se also is biocompatible, allowing it to an 
antiviral medicine’s carrier [9]. It is therefore promising in the fight against COVID-19 to consider these merits of 
Nano-Se. However, very few experiments with Nano-Se against the COVID-19 are still being conducted. More 
studies are needed to confirm Se and in particular Nano-Se in patients with COVID-19. 

4. Conclusion and perspectives 
Se has been reported to combat various viruses for many years and has also been shown to correlate with positive 

results in patients with COVID-19. Ebselen has been confirmed to have an antiviral effect on SARS-CoV-2. Due to 
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the low toxicity, antioxidant and immune-boosting ability, and other merits of Nano-Se, further research on the use 
of SARS-CoV-2 and improvements in the health consequences in COVID-19 patients is desirable and reasonable. 
We hope that, soon, Se and particularly Nano Se can play a vital role to combat COVID-19. 
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