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Advance in effect of aerobic exercise on immune system and autoimmune diseases
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Abstract: Autoimmune diseases are a kind of chronic diseases with unclear etiology, which has the characteristics of repetition and
difficulty to cure completely. Aerobic exercise, as an effective intervention method for chronic diseases, has also received extensive
attention in the field of the prevention and treatment of autoimmune diseases. In this paper, the effects of aerobic exercise on immune
system and autoimmune diseases in recent years are reviewed, and the related mechanisms are discussed. It is pointed out that aerobic
exercise can improve the homeostasis of immune environment by affecting the number and function of immune cells, inhibit the

systemic inflammatory response of the body, and then delay the occurrence and development of autoimmune diseases.
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Fig. 1. Aerobic exercise modulates immune cells function. The cytotoxicity and quantity of natural killer (NK) cells are improved by

exercise, but impaired by excessive exercise. For neutrophils, exercise increases the quantity, phagocytosis and antimicrobial activity,

and down-regulates TLR expression. There has been no consensus about the effect of exercise on neutrophils’ chemotaxis. For adaptive

immunity, exercise accelerates T cells renewal and differentiation. The ratio of Thl subtypes decreases, but Th2 subtypes does not

change significantly. There were contradictory results about the effect of exercise on T cells’ proliferation and quantity. 1, enhance or

increase; |, impair or decrease; -, no effect; ?, no consensus. TLR, Toll like receptor.
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Fig. 2. Mechanism for aerobic exercise to improve symptoms of multiple sclerosis (MS) and rheumatoid arthritis (RA) patients. MS
patients benefit from exercise via the decrease of IFN-y and IL-17 levels and the increase of TGF-f, IL-10 and BDNF levels, which
facilitating Tn cells’ differentiation into anti-inflammatory Treg and Th2 cells, rather than proinflammatory Th1 and Th17 cells. Hence

the functions of CNS is restored by BDNF. In RA patients, exercise increases IL-6 and IL-1 receptor antagonist (IL-1Ra) levels,

decreases CRP, thus improving obesity, joints strength, mobility and function and decreasing the risk of CVD and BMD. In conclusion,

aerobic exercise down-regulates systemic inflammatory levels, improves regulatability of immune, and promotes alleviation and

recovery. 1, enhance or increase; |, impair or decrease. CRP, C-reactive protein; CNS, central nervous system; CVD, cardiovascular

disease; BMD, bone mineral density.
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