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Vaccination is one of the most successful public health interventions to prevent 
infectious diseases and reduce the associated mortality and morbidity rates. However, 
chronically stressful situations can reduce the immune responses to vaccination and 
lead to decreased vaccine efficacy. 
 
Physical activity is known to be an effective behavioral intervention to enhance immune 
function and has a potential beneficial effect on immune responses to vaccination. 
Eccentric exercise-induced muscle damage creates a pro-inflammatory environment in 
the muscle, which may activate immune cells to augment immune responses to 
vaccination. In addition, our group and others have shown that endurance exercise 
training enhances either humoral or cell-mediated immunity to vaccination, especially in 
the elderly who exhibit poor vaccination response. 
 
It is well known that aerobic modes of exercise help decrease weight (specifically fat), 
obesity and related symptoms. Currently, ACSM and the American Heart Association 
(AHA) recommend 150 minutes each week of moderate-intensity aerobic activity for 
health. Many exercise interventions are provided at various stages of life, from geriatric 
to preschool-age children, to attenuate obesity and improve health. However, the 
earliest time to intervene for these positive health benefits is during pregnancy, when 
the child is first developing. 
 
Despite the potential benefits of acute eccentric exercise and endurance exercise 
training on immune responses to vaccination, the role exercise plays in attenuating 
stress-induced vaccine response reduction is unknown. Moreover, the underlying 
mechanisms behind any exercise-induced beneficial effect remain understudied. Thus, 
using an animal model to develop further evidence would aid in understanding potential 
mechanisms behind any exercise-induced strengthening of immune responses to 
vaccination in an immunosuppressive setting. 
 
In our study, as published in Medicine & Science in Sports & Exercise®, my colleagues 
and I investigated the effects of forced/acute (eccentric treadmill exercise) and 
voluntary/long-term (wheel running) exercise on antibody and cell-mediated immune 
responses to vaccination in chronically stressed mice. In our protocol, three groups of 
mice each received chronic restraint stress for six hours per day, five days per week, for 
three weeks. One group performed a single bout of exercise on a treadmill one week 

https://onlinelibrary.wiley.com/doi/10.1111/j.1532-5415.2009.02563.x
https://journals.lww.com/acsm-msse/Abstract/2019/08000/Effects_of_Exercise_on_Stress_induced_Attenuation.9.aspx


into the study; one group had continual access to a running wheel throughout the 
duration of the study; and the control group was kept in their cages throughout the 
entirety of the study. 
 
Our results indicated that three weeks of restraint stress significantly reduced body 
weight and caused adrenal hypertrophy—indicating a physical reaction to chronic 
stress. Both exercise interventions alleviated the chronic stress-induced, anti-ovalbumin 
antibody reduction, suggesting that our acute and chronic exercise interventions may be 
an effective strategy to overcome stress-induced immunosuppression. The results also 
provide a rationale for future investigations of potential mechanisms underlying any 
exercise-induced augmentation of immune responses to vaccination in an 
immunosuppressive setting. 
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