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Mini Review

Exercise for Maintaining Immunity
during the COVID-19 Pandemic
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Immune strength is one of the vital factors when a specific medicine or vaccine has not been developed. Although
people may not be exercising enough owing to the “Stay Home” policy aimed at preventing the spread of infection, the
decrease in daily physical activity will lead to increased incidence of metabolic syndrome and chronic inflammation. On the
other hand, exhaustive exercise/training induces stress hormones and immunosuppressive cytokines, both of which reduce
immune functions. Therefore, exercises aimed at enhancing immune strength should be of moderate intensity, ranging from
light-intensity exercises to those that border on getting individuals out of breath within an hour; they are to be practiced

more than three times per week for physical training adaptation.

Mini Review

When a specific medicine or vaccine has not yet been developed, immune strength is one of the vital factors affecting the
risk of development of coronavirus disease 2019 (COVID-19), which is presently a global pandemic. Although people may not
be exercising enough owing to the “Stay Home” policy aimed at preventing the spread of infection, the decrease in daily physical
activity and excessive eating will lead to further aging and increased incidence of metabolic syndrome and sarcopenia [1]. The
correlation between obesity or decrease in physical fitness and the current COVID-19 crisis is attracting media attention [2], but
the lack of exercise is a significant issue from the viewpoints of disease control and maintaining immune strength because the
decrease in physical activity may lead to the decrease in immune strength [3, 4].

There are various forms of exercises, ranging from low-intensity exercises such as walking and yoga to marathon running.
Although strenuous exercises stimulate the secretion of stress hormones and immunosuppressive cytokines such as interleukin
(IL)-1 receptor antagonist and IL-10 [4, 5], excessive performance of such exercises would lead to a decrease in the immune
strength [6]. It is, therefore, desirable from the immunity viewpoint to exercise moderately: an appropriate level of exercise
intensity to prevent development of fatigue or muscle pain, a sufficient duration of rest for recovery, and optimal fluid and
nutritional supply are recommended as well for preventing dehydration and heat illness [7].

When we gradually increase the intensity of exercises, we may run out of breath abruptly at a certain point, which is
technically called a Ventilatory Threshold (VT) or Anaerobic Threshold (AT). It is an internal bodily condition of oxygen
starvation that results when breathing is not adequate for meeting the oxygen demands of the body during exercise. When this
happens, the body secretes stress hormones such as catecholamine (adrenalin and noradrenalin) and adrenocortical steroid
(cortisol) endogenously to enhance respiration, circulation and metabolism; however, these stress hormones suppress immunity,
and hard exercise/training sometimes results in respiratory infections [6] and systemic inflammation called as cytokine storm
[4,5].

Therefore, moderate exercises performed for enhancing immune strength should not be too intense to the extent that an
individual runs out of breath, and the exercise duration should be less than an hour at an optimum pace (smiling pace) to prevent
a build-up of fatigue and systemic inflammation. This will maintain the stress hormone and cytokine secretion at the minimum,
and the immune strength will not decrease even though pathogens are aspirated during exercises. However, individuals who
do not exercise or have decreased physical fitness levels should start with light exercises, such as warming-up exercises, and
gradually prepare themselves physically to prevent injury and inflammation [8,9].

Regarding exercise frequency, exercise performed three times per week should be sufficient to enhance the aerobic capacity
to build up a fatigue-resilient body. Any type of exercise is suitable as long as the participant is happy while performing it for
habituation. At the same time, exercises that involve as many muscles in the body as possible are recommended because muscle
contractions improve blood and lymph circulation as is called as muscle pump, and this optimally distributes immune cells to
the entire body, promoting immune surveillance to find out and kill pathogens or cancer cells lurking in the body tissues. The
detailed review is providing practical guidelines during the COVID-19 quarantine period [10].

References

1. World Health Organization (2020) Global strategy on diet, physical activity and health.

2. Medical Frontiers of NHK World: Strengthening immunity against COVID-19.

3. Suzuki K (2019) Chronic Inflammation as an immunological abnormality and effectiveness of exercise. Biomolecules
9:223.
4. Suzuki K, Tominaga T, Ruhee RT, Ma S (2020) Characterization and modulation of systemic inflammatory response

to exhaustive exercise in relation to oxidative stress. Antioxidants 9: 401.

5. Suzuki K, Yamada M, Kurakake S, Okamura N, Yamaya K, et al. (2000) Circulating cytokines and hormones with
immunosuppressive but neutrophil-priming potentials rise after endurance exercise in humans. Eur J Appl Physiol
81:281-287.

How to cite this article Katsuhiko Suzuki (2020) Exercise for Maintaining Immunity during the COVID-19 Pandemic. Int J Orthop Sports Med 1:1002


https://www.who.int/dietphysicalactivity/pa/en/
https://www3.nhk.or.jp/nhkworld/en/tv/medicalfrontiers/20200623/2050094/
https://www.mdpi.com/2218-273X/9/6/223
https://www.mdpi.com/2218-273X/9/6/223
https://www.mdpi.com/2076-3921/9/5/401
https://www.mdpi.com/2076-3921/9/5/401
https://pubmed.ncbi.nlm.nih.gov/10664086/
https://pubmed.ncbi.nlm.nih.gov/10664086/
https://pubmed.ncbi.nlm.nih.gov/10664086/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

CORPUS PUBLISHERS

Copyright © Katsuhiko Suzuki

Goh JM, Lim CL, Suzuki K (2019) Effects of endurance-, strength-, and
concurrent training on cytokines and inflammation. In Concurrent
Aerobic and Strength Training: Scientific Basics and Practical Applications,
Schumann M, Rennestad B (Eds) Springer International Publishing, Cham,
Switzerland pp. 125-138.

Lim CL, Suzuki K (2017) Systemic inflammation mediates the effects of
endotoxemia in the mechanisms of heat stroke. Biol Med 9: 1-3.

Takahashi M, Miyashita M, Kawanishi N, Park JH, Hayashida H, et al. (2013)
Low-volume exercise training attenuates oxidative stress and neutrophils
activation in older adults. Eur J Appl Physiol 113: 1117-1126.

Suzuki K, Totsuka M, Nakaji S, Yamada M, Kudoh §, et a. (1999) Endurance
exercise causes interaction among stress hormones, cytokines, neutrophil
dynamics, and muscle damage. ] Appl Physiol 87: 1360-1367.

Khoramipour K, Baserch A, Hekmatikar AA, Castell L, Ruhee RT, et al.
(2020) Physical activity and nutrition guidelines to help with the fight
against COVID-19. J sports sci. in press.

Citation: Katsuhiko Suzuki (2020) Exercise for Maintaining Immunity during the COVID-19 Pandemic. Int J Orthop Sports Med 1:1002

=0


https://search.proquest.com/openview/2e4b7ce006b8125ca40735d4293e3f60/1.pdf?pq-origsite=gscholar&cbl=2029165
https://search.proquest.com/openview/2e4b7ce006b8125ca40735d4293e3f60/1.pdf?pq-origsite=gscholar&cbl=2029165
https://www.tandfonline.com/doi/full/10.1080/02640414.2020.1807089
https://www.tandfonline.com/doi/full/10.1080/02640414.2020.1807089
https://www.tandfonline.com/doi/full/10.1080/02640414.2020.1807089

	Abstract
	_GoBack

