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ABSTRACT 

 
The Coronavirus Pandemic has forced millions of people around the world to look at home. This resulted, as a 
consequence, in a remodelling of the lifestyle; in this scenario the correct nutrition combined with regular physical 
activity becomes fundamental for health. Although the sedentary lifestyle of a few weeks involves risks such as 
lowering the immune system, it favours overweight and obesity, high blood pressure, metabolic disorders, 
depression and anxiety, and in some subjects they react to the risk of onset of cardiovascular disease, diabetes 
and other diseases. The importance of healthy lifestyle is crucial to prevent also viral infection. Indeed, as reported 
by many data literature, during lung infections, IL-6 and TNF-a create the pathway between adipose tissue and 
lung system demonstrating the important involvement of adipose tissue in lung diseases. In obese condition, 
adipose tissue endocrine function is altered. There is an imbalance in the production of pro-inflammatory cytokines 
such as IL-6 and TNF-a and anti-inflammatory mediators such as IL-10. In the light of these evidences, the 
immune response is influenced by nutritional status and by physical activity which are able to reduce pro-
inflammatory mediators and increase anti-inflammatory mediators such as IL-10 . In addition, the power of viral 
infection is influenced by host predisposition. For these reasons, a correct lifestyle, and physical activity are a 
valid strategy in the prevention and treatment of not metabolic diseases also of inflammatory diseases. 
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INTRODUCTION 
 
Coronaviruses are a family of viruses including α‐coronavirus, β‐coronavirus, γ‐coronavirus, and delta‐
coronavirus. In human infection with highly virulent respiratory viruses, such as avian influenza H5N1, H7N9, 
Severe Acute Respiratory Syndrome (SARS) coronavirus, and Coronavirus Disease-19 (Covid-19) 
immunopathogenesis caused by hyperinduction of proinflammatory cytokines may play an important role in 
the disease progression and the mortality (Zhao et al. 2020). Li et all reported that COVID-19 caused the 
complete destruction of the pulmonary parenchyma including interstitial inflammation and extensive 
consolidation, similar to the previously reported coronavirus infection (Li et al, 2017). It is known that the viral 
infection are influenced also by host predisposition and host health e/or nutrition. Certainly, the nutrition and 
physical activity play an important role in the establishment of viral inflammation. In particular, Arslan et al. 
reported that nutrition and also the metabolic pathways are strongly involved and influenced by viral infection 
(Arslan et al, 2019). Indeed, in order to succumb hosts, viruses have evolved strategies to manipulate specific 
cellular metabolic pathways that aid the production of viral particles (Messina G et al., 2015; Moscatelli et al., 
2016). Viruses need to breach a complex network of metabolic intrinsic factors and microenvironment 
established within the host cells. For absolute survival, proliferation, and propagation inside the host cell, 
viruses modulate certain metabolic pathways to destabilize the host metabolism. These alterations in host 
metabolic signalling as a result of virus-host interaction generate a favourable environment for the viral 
pathogens. An important pathway involved by virus infection is glucose metabolism and pathway. It is well 
known that during virus infection, there is an establishment of the acute inflammation, recruiting of innate and 
adaptative immune cells (Moscatelli et al, 2015; Orban et al., 2014; Pomara et al., 2020). In particular, T-cells 
and macrophages are capable of viral clearance by phagocytosis. Many viruses influenced glucose 
metabolism in these immune cells, through a competition mechanism (Wang et al., 2016; Davison et al., 
2016). It is well known that the immune system is crucial for the defence against organisms that cause 
infections and against toxic products that may be released from the infectious agents. In addition, many data 
literatures showed the essential role of IL-6 to mount a proper immune response during some viral infections 
in pulmonary tract, others link this cytokine with exacerbation of viral disease. These latter findings lend 
support to the hypothesis that upregulation of IL-6 during certain viral infections may promote virus survival 
and/or exacerbation of clinical disease. Indeed, IL-6 has a pleotropic function and it is produced in response 
to tissue damage and infections. In particular, in pulmonary seat, innate and adaptative immune cells 
proliferation is strongly influenced by this cytokine (Messina et al, 2020) Furthermore, it is reported that IL-6 
is an important factor for survival of mice with viral infection (Santantonio et al, 2020). This cytokine promotes 
optimal regulation of the T-cell response, inflammatory resolution, tissue remodelling promoting lung repair, 
migration and phagocytic activities of macrophages, and it prevents viral-induced apoptosis in lung epithelial 
cells. During, viral infection, it is reported that the role of the predisposition of the host subject is also 
important, also due to his state of health and nutrition (Messina et al, 2020; Santantonio et al, 2020; Pomara 
et al., 2020). Indeed, it is well known that the white adipose tissue is considered an endocrine source of 
biologically active substances with local and/or systemic action called adipokines. An inappropriate secretion 
of adipokines seems to participate in the pathogenesis of obesity-related diseases including endothelial 
dysfunction, inflammation and atherosclerosis (Messina et al., 2018). In this scenario, the host predisposition 
to viral infection is the most important factors. Indeed, a healthy lifestyle characterized by correct nutrition 
and physical activity may be essential to protect against viral infection (Francavilla et al, 2007; Francavilla et 
al, 2018; Francavilla et al, 2016; Salerno et al., 2020). In the light of these evidences, the aim of this review 
is to discuss the beneficial effects of physical activity in viral infections. 
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PHYSICAL ACTIVITY IN VIRAL INFECTION 
 
Physical activity as many beneficial effects on healthy status. It stimulates immune processes and metabolic 
pathways, inducing physical and mental wellness. In addition, physical activity prevent many diseases such 
as obesity, type 2 diabetes, cardiovascular disease and cancer (Messina et al, 2015). 
 
The molecular mechanisms through which physical activity reduces the risk and severity of these diseases 
are multiple and complex. The regulation of immune and inflammatory response by physical activity is 
important also in the protection by viral infection. The physical activity activates immune system, reducing 
the risk of severe complications following microbial and viral infections (Di Maio et al., 2020; Sessa et al., 
2020). Many data literature reported that physical activity influenced the immune response and also the 
intensity and duration of exercise influenced immune and inflammatory responses (Warren et al, 2015; Luzi 
et al 2020; Pedersen et al, 2008). It is well known that regular physical activity leads to positive effects that 
improve both immune defence and metabolic health (Francavilla et al, 2018; Bianco et al 2018). Regular 
physical activity stimulates the immune system, improving the activity and the antimicrobial action of 
macrophages and promoting the activation and production of anti-inflammatory mediators such IL-10 
(Francavilla et al, 2013; Francavilla et al, 2015; Francavilla et al, 2017). These positive changes improve 
vitality of immune-cells against infectious pathogens and protect or mitigate the symptoms of infectious 
diseases. Many data literature reported also that the healthy lifestyle is able to protect against viral infection. 
Indeed, a recent study in obese and non-obese mice with H1N1 viral infection (Influenza A Virus, IAV), the 
authors demonstrated that physical activity reverted the immune system alterations associated with obesity 
in the host's immune defence, in addition it is demonstrated that the physical activity stimulates the immune 
system response, resulted impaired when compared to non-obese (Santantonio et al., 2002; Ohashi et al., 
2014; Bermon et al., 2017). Furthermore, the host predisposition is an important factor in viral infection, 
indeed, it is demonstrated that the severity of symptoms of Coronavirus infection is strongly associated with 
the health status of individuals before the infection, indeed the efficacy of a regular physical activity performed 
before the infection, able to reduce or mitigate the severity of disease and the severe inflammation in subjects 
with Coronavirus infection. It is well known that physical activity induced anti-inflammatory cytokines 
production such as IL-10 and IL-6 suggesting the protective role of physical activity in viral infection and then 
in COVID-19 diseases (Messina et al., 2020). Indeed, it is well known that physical activity has beneficial 
effects on lung function, reducing the risk of infections and respiratory diseases. 
 
CONCLUSIONS 
 
Given the many beneficial effects on healthy status, on metabolic and inflammatory processes, also in viral 
infection the healthy lifestyle is the first force. Covid-19 is the lung viral infection leading to pro-inflammatory 
cytokines production and to impaired immune cells production. In this scenario, the host predisposition is 
important factor in viral infection, indeed, the severity of Coronavirus infection is strongly associated with the 
health status of individuals before the infection. For these reasons, the correct nutrition and the regular 
physical activity are able to protect by viral infection.  
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