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When exercise is initiated, the sympathetic nerve fibers are stim-
ulated in the brain to raise cardiac output and release catecholamine 
from the adrenal medulla. The brain also activates the neuroendo-
crine system to produce the adrenocorticotropic hormone from the 
hypothalamic-pituitary-adrenal axis and for the adrenal cortex to 
release cortisol. With the increase in cardiac output, cortisol and 
catecholamine are transferred to cells that have a modified effector 
phenotype. The effectors remove micromaterials and cytokine ex-
pressions that affect organs as they are moved to the tissues with 
other immune mediators (heat shock proteins, chemokines, and 
cytokines). Physical activity affects human immunity, but the ex-
tent of the effects depends on whether it is acute or chronic. Acute 
exercise is defined as a single session of exercise, and chronic exer-
cise is characterized by a very demanding workout routine that 
can involve intense exercise on a daily basis. Factors that influence 
immune response and adaptation are being investigated to gain a 
better understanding of uncovering a vaccine type of effect from 
acute and chronic exercise. This requires understanding the com-
plex process of the immune system’s response to vaccination be-
fore investigating the potential of changing the response through 
exercise.

The three kinds of human immunity include innate, adaptive, 
and passive. Since passive immunity is temporary and comes from 
other sources, this editorial will focus only on innate and adaptive 
immunity. Innate immunity is what people are born with, which 
provides general protection. It first detects invaders such as toxins, 
bacteria, and viruses and then activates cells to attack and destroy 
them. Adaptive immunity, which involves the lymphocytes, de-
velops over time through exposure to various diseases, including 

immunization from vaccination. An immunological memory is 
created after initially responding to a particular pathogen, which 
enables adaptive immunity to respond more effectively when en-
countering the same pathogen in the future. Vaccination follows 
the same process of acquiring immunity (Kurosaki et al., 2015). 
The innate immune system consists of leukocytes with a nonspe-
cific response. The adaptive immune system consists of T cells, B 
cells, and antigens with a specific response. Natural killer (NK) 
cells are lymphocytes that are a part of the innate immune system. 
Instead of directly attacking pathogens, they destroy host cells 
that have been compromised, such as virus-infected cells and tu-
mor cells.

Physical exercise is an activity that involves moving the body to 
improve physical fitness, health, and wellness. Developing athlet-
ic skills, losing weight, increasing muscle strength, improving the 
cardiovascular system, and enjoyment are some of the various rea-
sons for exercising. Exercising on a regular basis strengthens the 
immune system and can serve to prevent many kinds of diseases. 
A temporary suppression of the immune system can result from 
long durations of intense exercise. Reduced neutrophil phagocytic 
function and lower counts of lymphocyte and NK cells have re-
sulted 2–24 hours after protracted intense exercise (Kakanis et al., 
2010), which can compromise immune function and increase sus-
ceptibility to infection. On the other hand, the acute-stress induced 
immune-enhancement hypothesis states that exercising moderate-
ly can improve immune response (Edwards et al., 2007). Research 
studies involving chronic exercise effects on the body’s response to 
vaccination have consistently shown that older adults who exercise 
moderately lead to improved immune function (Grant et al., 2008; 
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Keylock et al., 2007; Kohut et al., 2004; Smith et al., 2004; Yang 
et al., 2007). Studies involving young adult subjects are relatively 
limited with only one study that provides evidence that increased 
exercise leads to improved responses to vaccination (Smith et al., 
2004). The research studies mentioned above strengthen the hy-
pothesis that immune responses to vaccination can be enhanced 
after only one bout of exercise performed at moderate intensity. In 
summary, acute exercise may enhance T-cell activity while chronic 
exercise may lead to reduced T-cell activity. However, both acute 
and chronic exercises resulted in increased counts of B cells.

The first series is presented in J Exerc Rehabil 2019;15(3):339-
340, available from: https://doi.org/10.12965/jer.1938302.151

The second series is presented in J Exerc Rehabil 2020;16(2): 
113-114, available from: https://doi.org/10.12965/jer.2040178. 
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