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» Mild exercise has a positive effect on the
morbidity and mortality of administering
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insulin sensitivity, which tends to be linked
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The COVID-19 pandemic has caused many of us to stay constantly hospitalized and
isolated. In addition, this has severe long-term mental health impacts such as
depression, post-traumatic stress, anxiety, rage, anger, and opioid addiction.
Consequently, it leads to the growth of Sedentary Death Syndrome and impairs the
cognitive ability of individuals. Even so, it was shown to be necessary to support an
individual's condition and general wellbeing when a person leads a physically active
lifestyle or is involved in regular home exercise. Regular strength exercise in the
home provides a variety of effects which has a direct positive effect on a person's
mental health. as the WHO has recently mandated, the accumulation of at least sixty
minutes of moderate-to-intensity physical activity every day for children aged 6 to
17, as well as on two days per week for adults in order to increase bone and
muscular strength, there is a very strong correlation between getting enough
exercise and becoming healthy.
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Introduction
Coronaviruses are a group of viruses with a wide range of phenotypic and genotypic diversity; the rapid

and steady spread of Coronavirus 2019 (COVID 19) has put many people's health and lives at risk and has
posed several concerns for health systems in different countries. According to the literature, the four forms of
coronas are Alpha, Beta, Gamma, and Delta (1). Coronaviruses have historically been associated with human
infections followed by enzyme infections in birds and rodents (2). During the 2002 SARS epidemic and the 2012
Middle East Syndrome (MERS) outbreak, humans were infected and died (3). In late 2019, Wuhan, China,
discovered the new influenza-like coronavirus known as a severe corona viral syndrome 2 (SARS-CoV-2), the
complexity of a SARS outbreak is the same as the MERS ones (4, 5), it is transmissible, and has a beta-CoV
genomic structure and belongs to the beta-CoV family, too (6). As a result, about 80% of the SARS-CoV-2
genome is similar to the SARS-CoV genome, Coronavirus penetration into host cells occurs through direct
antigen-protein interactions inside the virion shell, and the homotrimeric class I transmembrane fusion protein
is known as Spike stimulates host cell adhesion by its direct cellular associations with all host receptors or sugar
molecules (Figure 1) (7, 8). As a result of COVID-19 having recently been determined to be a pandemic
(widespread) and because of the lack of proven treatment, proper prevention and management of the disease is
critical, Additionally, age (people over the age of sixty are at risk of death), gender (men are at higher risk for
both prevalence and incidence), any medical condition that reduces immunity, and chronic diseases including
diabetes, hepatitis, chronic lung disease, or kidney disease all increase the risk of COVID-19, There is no
conclusive evidence on whether or factors are effective in curing COVID-19 and facilitating recovery (9). An
active lifestyle is important for good health and happiness, exercise and physical activity have been shown to
help reduce cardiovascular diseases, type 2 diabetes and certain forms of cancer, overweight and obesity (10),
previous epidemiological data suggest that aerobic training has shown to help reduce viral infection (11), as a
consequence, this research investigated the function of physical exercise in COVID-19 transmission and

prevention.

Coronavirus penetration
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Figure 1. The spike (S) protein of SARS-CoV-2 plays a key role in the receptor recognition and cell membrane

fusion process.
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Covid-19 and inactivity

The common features of coronavirus-19 infection include dry cough, fatigue, and fever. There are no
vaccinations or clinically proven effective treatments currently available. Medicines display some promising
potential in the treatment of COVID- 19 patients. Right now, the only way to control the spread, prevalence,
and mortality are social grooming and social distancing, this strain is new to our human immune system, so we
have to rely on facets of our innate immunity in order to handle the first instance of infection (12). Like most
viral infections, we will produce antibodies and cell-mediated virus-specific immune defenses over weeks if we
are resistant to the infection, In most cases, the "training" of our immune systems, which relates to exposure,
gives us long-lasting protection from reinfection or, when we are re-infected, disease effects are far less common
(13). Physical exercise helps to boost the immune and antiviral defenses and animal trials have shown that
before diagnosis, mild exercise has a positive effect on the morbidity and mortality of administering influenza
and herpes simplex virus (HSV-1) in the respiratory tract. In other words, preclinical trials have shown that
vigorous activity results in worse outcomes after respiratory virus infections.

A Follow-up study has concluded that the pathways responsible for these results are understandable (14).
The essential antimicrobial lipase is mucosal lactoferrin because it can bind and block viruses in the cell
membrane of the lysed cell so they are not able to infect. Furthermore, reduced levels or secretion of salivary
immunoglobulin A may be linked with upper respiratory tract infection and can be binding to viruses and
disabled (15).

Physical activity and COVID-19

To mitigate the impact on the states, the federal, state, and local governments have implemented various
preventive and reduction strategies to try to reduce the pressure of COV-19 (16), these policies include
encouraging social distancing, at home, work, and policies that support working from home and closing schools
when they are not necessary. Although these interventions are critical in fighting the pandemic, they've
increased in obesity and frailty, as with obesity, physical inactivity exacerbates complications and raises the
likelihood of death in people with chronic conditions or severe respiratory infections (17), reduced physical
exercise reduces insulin sensitivity, which tends to be linked to a slowed immune response and a blunting of
macrophage activation (18). Exercise raises a person's physiological reserve, thus reducing the likelihood of
coronary, metabolic and several forms of carcinogenic diseases (19). As physical activity offers both
prophylactic and anti-inflammatory effects, including improved macrophage responses, antipro-migratory
cytokines, and a reduction in inflammation, it has immuno-surveillance advantages. Thus, it is critical to
promote physical exercise consistent with state and local prevention strategies in order to aid in disease control

and build physiologic reserve outside the immediate SARS-CoV-2 pandemic (20).

The physiological effect of physical exercise

Furthermore, metabolic diseases such as asthma, diabetes, insulin resistance, dyslipidemia, obesity, renal
and cardiovascular disease, and liver and kidney disease all increase the risk of contracting COVID-19, Exercise,
on the other hand, can aid in weight reduction, increased respiratory system function, hormone homeostasis
regulation, and reduced inflammation (21), age, pre-existing medical conditions and obesity have all been
reported as risk factors for COVID-19 infection or death (22). Daily physical exercise has been found to improve
the immune system of the elderly, certain fitness regimens, though, are not feasible in the elderly due to joint
and muscle problems. Multiple trials have been performed to examine the immediate impact of exercise on the
elderly's immune system, and the findings indicate that even a single session may be beneficial (23). However,
studies on athletes and their immune system responses during short- and long-term training have shown that
regular exercise enhances the immune system, meaning that athletes might be more susceptible to the
coronavirus than others (24). In the other hand, evidence is scarce on the long-term effect of training on the

immune system of the elderly (25). Furthermore, due to the presence of the ACE2 enzyme; obese individuals are
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more susceptible to COVID-19 infection. Since ACE2 is a coronavirus receptor (26), increasing the number of
calories spent through exercise can result in weight reduction and, as a result, a lower risk of contracting
COVID-19. Physical activity promotes the breakdown of muscle and liver glycogen, which of turn promotes fat
breakdown in adipose and muscle tissue, resulting in weight loss .previous study has shown that physical
exercise of any sort greatly reduces fat mass in obese people. According to research, respiratory and
cardiovascular fitness are inversely related to obesity; hence, maintaining a good degree of respiratory and
cardiovascular fitness while maintaining a healthy body weight may be an important defensive tool in the battle
against coronavirus (27).

Exercise can improve the performance of the cardiovascular system by increasing both the supply of oxygen
and the consumption of oxygen by the muscles. Church et al,, found that after six months of daily physical
exercise, men aged 45 to 75 had a substantial increase in oxygen consumption, indicating a pulmonary system
boost. According to Church et al., incorporating fitness or resistance conditioning greatly increased the lung
function of women and men with inadequate respiratory systems (28). Cytokines such as Interleukin-2 (IL-2),
Interleukin-7 (IL-7), Interleukin-10 (IL-10), Granulocyte Colony-stimulating Factor (G-CSF), Interferon-gamma
Inducible Protein (IP-10), Monocyte Chemoattractant Protein 1 (MCP-1), Macrophage Inflammatory Protein 1A
(MIP1A), and Tumor Necrosis Factor-alpha (TNF) are Similarly, quarantine has changed people's habits (29).
Inadequate physical activity raises the possibility of venous thromboembolism, which may lead to
cardiovascular symptoms and, in extreme cases, death. A change in venous thromboembolism in reported
COVID-19 patients, according to researchers, can result in increased mortality. As a result, it has been proposed

that everyday physical activity strengthens the immune system and promotes homeostasis (30).

Physical activity mode during COVID-19 Pandemic

People have suffered from infectious and non-communicable diseases for a long, but the rising popularity of
COVID-19 has re-focused public health concerns on infective diseases. At the beginning of the 20th century,
progress in infectious diseases prevention and care became a priority, but fatalities from non-communicable
conditions tended to increase, during the second half of the twentieth century, increasing global mortality rates
moved the emphasis away from contagious to non-communicable diseases, and the science community worked
to improve understanding of non-communicable disease prevention and care (31). Regrettably, modern habits
encourage inactivity and sedentary conduct. Social exclusion and government/public steps that have
exacerbated this condition by creating an unstable situation, self-induced, or imposed isolation on people have
made it worse. These factors find it impossible to achieve a healthy level of physical activity, People of all
socioeconomic classes, ethnicities, and ages can preserve their wellbeing during periods of loneliness by
engaging in 150 minutes of moderate-intensity physical exercise or 75 minutes of vigorous-intensity physical
activity each week, or a mixture of the two, Two or three days a week of muscle-strengthening exercises
including large muscle groups are required, For children and youth, at least 60 minutes of intensive or

moderate-intensity physical activity (PA) is recommended (32).

Establishing an exercise regime after a pandemic

When starting a PA or exercise routine during a pandemic, it is critical to follow public policy
recommendations on social distance and grooming behaviors. Avoiding prolonged stretches of sitting, taking
brief movement or workout breaks, participating in online fitness courses, and encouraging movement by
mobile devices such as phone apps and wearable sensors are all easy ways to increase physical activity and
decrease sedentary behavior (33). Walking, stair climbing, raising and carrying groceries, chair squats, pushups,
sit-ups, rope jumping, yoga, Pilates, and Tai Chi are all examples of low-impact home exercises that do not need
a large space or equipment and can be done at any time of day. A beginner's fitness program can continue with
low-intensity activity for brief amounts of time and advance progressively to more intensive PA or longer-term

exercise periods. Because certain operations may be performed at home, the challenge associated with locating
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facilities with sufficient room and specialized equipment is diminished or removed (34). Any beginning
physical exercise or workout regimen should plan for at least a half-hour of mild physical exercise every day or
at least twenty minutes of vigorous physical activity any other day. At least twice a week, strengthening-type
exercises can be integrated into daily activities (35). Individuals who are predisposed to chronic diseases such as
cardiovascular or respiratory disease should seek advice on physical exercise from health care providers. It is
required that children and teenagers aged five to seventeen years accumulate at least 60 minutes of low- to
moderate-intensity physical activity every day. Additionally, at least three days a week, vigorous-intensity

workouts to strengthen muscle and bone should be performed (36).

Duration, length, and intensity of exercise

The term "exercise" refers to a set of variables. When setting goals, the extraordinary variables that must be
considered are form, period, length, and weight. These objectives varied according to circumstance and may
involve weight loss, muscle gain, or increased performance (37). The American Sports Medicine Association
(ACSM) notes that ensuring public health needs at least 150 minutes of moderate-intensity aerobic activity a
week. Resistance and high-intensity resistance training (HIIT) workouts, such as Cross Fit, must be performed
at a particular intensity, pace, and length, according to a World Health Organization publication. Resistance
training and HIIT are usually performed in short bursts varying from a few seconds to a few minutes (38).
Notably, physical training and HIIT are not approved for weight loss, but diet and cardiovascular exercise are.
To prevent infection, inflammation, and ultimately reduced immune function during the COVID-19 pandemic,
the intensity, length, and frequency of resistance exercises or HIIT must be adjusted to the individual's degree of

readiness.

Diet program

To support the immune system after exercise, it is recommended to eat macro-and micronutrients in
adequate quantities and proportionate to the duration and intensity of the exercise. Several sources, however,
assert that several athletes eat unhealthy diets rich in sugar and fat as a result of restrictions and quarantine,
impairing immune function. Fasting has been shown in research to decrease the number of inflammatory
factors, including oxidative stress, reactive protein C (CRP), and interleukin-6 (IL-6) (39). The fundamental
definition of the relationship between foods, nutrition, inflammation, and oxidative stress is broadly recognized
based on prior studies. This was emphasized in the formulation of the anti-inflammatory dietary index, for
example. As a consequence, it is important to pay attention to micro and macronutrients in order to reduce the
risk of contracting COVID-19. Anti-inflammatory and antioxidant elements in plant-based diets include Omega-
3 fatty acids, Vitamin A, and Vitamin C (40). Protein deficiency can raise the risk of infection and can have
unintended consequences for athletes, such as reduced efficiency and muscle mass loss (41).

Additionally, calories must be adjusted according to the speed, duration, and frequency of exercise, as well
as physiological considerations, in order to optimize the immune system's operation and, to a certain extent,
increase the duration of the open window. Vitamin D is commonly recommended as a critical nutrient that
enters the body through ultraviolet rays from the sun or certain foods such as fish and rice, egg yolks, and dried
mushrooms (42). Appropriate zingc, selenium, and vitamin D have been suggested to be essential for immunity
to other viral infections, immune function, and reduced inflammation. Vitamin D deficiency has been linked to
an increased risk of acute respiratory infections, especially in patients with COVID-19. Vitamin D, in general,
inhibits monocytes' production of IL-1 and TNF; hence, vitamin D can play a critical role in lowering the risk of
COVID-19. A recommended dose of 10,000 IU of vitamin D per day for several weeks has been suggested (43).

Although numerous studies on vitamin D have been performed across the world, only a few have examined
its consumption in athletes. Vitamin D levels in athletes differ according to training seasons (summer or winter),

training hours, geographical location, training environment (indoors or outdoors), and use of skin protection.

231



Cent Asian J Med Pharm Sci Innov 1(5): 227-235 (2021) Khafaei

Due to the restrictions and quarantine, as well as the exclusion of citizens in the outdoors and unprotected from

the heat; consuming a vitamin D-rich diet can help improve immune system function.

Practical Exercises Guidance in the COVID-19 Epidemic

Public health policies aimed at preventing virus spread between persons have made it impossible for many
participants to join organized fitness initiatives such as recreation centers, professional sports complexes, and
wellbeing centers. Although anti-discrimination laws have decreased many people's ability to partake in
organized fitness activities, they have strengthened their desire for recreational physical activity such as family
hikes, hiking, canoeing, gardening, and yard work. Traditional aerobic endurance exercises such as jogging,
cycling, swimming, and rowing are often excellent ways to fulfill physical activity needs, if done outdoors
(while keeping a safe social distance) or using home ergometer devices. Pilates, meditation, and dance are also
ideal options for individuals who are afraid to work out outside the house. These latter exercises require
minimal equipment, and a variety of courses are accessible through video or the Internet. Additionally, since
these drills are scalable and can be adapted for athletes ranging from beginners through experienced, they are
an ideal substitute for conventional aerobic exercises. Along with conventional strength training, body weight,
isometric, resistance band, and hand-held weight movements can be used. The American College of Sports
Medicine has some excellent tools for staying fit during a pandemic. Additionally, the National Strength and
Conditioning Association's COVID-19 Taskforce has developed realistic plans and recommendations to support
participants and organized sports members in scheduling a healthy return to training strategically (44).

Social inspiration, which many individuals need to begin or continue an exercise routine, is especially
difficult to come by in the current pandemic climate. Personal wellness, social workout courses, and team
activities all prosper from their transparency and shared encouragement. This assistance encourages people to
contribute more fully to fitness plans and to accomplish the physical activity and health-related objectives.
Additionally, social networking, social support networks, and peer-to-peer health programs can possess the
wisdom and inspiration required to promote these behavioral improvements. Additional steps can be taken to
relax stay-at-home orders/recommendations (45). It is important that anyone who uses public gyms and fitness
centers maintains an acceptable social gap and follows aggressive personal grooming and sanitation
procedures. The Centers for Disease Control and Prevention (CDC) has given safety advice for individuals and
groups utilizing outdoor services (46). Furthermore, the CDC recommended recreational sports and summer
camps.

Although both terms are different, they all fall under a theoretical risk spectrum. In childhood athletics,
physical fitness and skill-building exercises done at home with family members pose the least danger, whereas
close-contact squad games against individuals from various regional areas pose the greatest risk. Physical
exercise is often critical for ensuring good wellbeing and competitiveness in the wake of a pandemic.
Maintaining a good body weight increases immune function and may help defend against severe effects of
respiratory infections. Given the virus's strong transmissibility, individuals must use diligence in identifying
healthy physical activity areas and adhering to health officials' guidelines to prevent the virus from spreading
(47, 48).

Conclusion

COVID-19 is a coronavirus infection that is triggered by the coronavirus SARS-CoV-2. The 2020 global
COVID-19 pandemic has been intensified by sports events, and it now affects all aspects of life, including work,
transport, athletics, and exercise. Although social isolation and good grooming are important for infection
prevention, moderate activity and proper sleep will help reduce the risk of SARS-CoV-2 infection as well as the
length and intensity of symptoms. In the other side, strenuous exercise can be avoided. Although lockdowns are
successful at reducing infection rates, they also result in detraining, especially in countries where outdoor

exercise is prohibited. Exercise at home can help reduce the detrimental effects and health risks of detraining.
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Unless and unless herd immunity is created, which is likely to be transient, or widespread vaccination is
achieved, exercise vendors and organizers of sports mass events must perform risk analyses and employ special
hygiene, social distancing, and face masks, among other measures, to reduce the risk of resurrected outbreaks.
The duration of immunity following SARS-CoV-2 infection and the seasonality of SARS-CoV-2 infections will
determine the scope and magnitude of subsequent outbreaks, and new COVID-19 outbreaks are likely to occur

for many years to come.
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