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ABSTRACT 
 
This article uses the literature method to review the effects of different exercises on the immune index T 
lymphocyte subsets and serum immunoglobulins in middle-aged and elderly people. The results show that: long-
term regular aerobic exercise of small and medium intensity can cause the adaptive changes of the immune system, 
can effectively increase the CD4+, CD4+/CD8+ value, and increase the serum Ig level. Short-term moderate exercise 
has no obvious effect on immunity, but one-time strenuous exercise can cause transient decrease of immunity in 
middle-aged and elderly people. 

Introduction 

With the increase of age, the immune function of middle-aged and elderly people also declines rapidly, 
and they are susceptible to various bacterial infections, and are more likely to suffer from tumors and 
immune diseases. This also leads to a decline in the quality of life of the elderly and an increase in 
morbidity and mortality. Important reason. As a part of healthy life, exercise has a positive effect on the 
health of the elderly and the prevention of diseases (Jiafeng & Xinxin, 2011; JE, Kenny GP, Perkins BA, 
2013). Studies have shown that effective exercise can also improve the cognition, self-care, activity and 
other abilities of the elderly, improve the quality of life, and delay the aging process (Anli,2008). 
Lymphocytes and serum immunoglobulins are the body's immune factors, in which lymphocytes and 
several subgroups cooperate and restrict each other during the immune response process, and jointly 
complete the recognition, response and removal of antigenic substances, and maintain the stability of 
the internal environment. Ig is an important indicator that reflects the level of human humoral immunity, 
an important barrier against infection, and plays an important role in the body's immune function. 
Current research on immune indicators is mainly focused on the changes in CD4+/CD8+ in T lymphocyte 
subgroups (Perandini LA, 2015) and changes in serum Ig. This article reviews the effects of different 
exercises on T lymphocytes and their subgroups in middle-aged and elderly people and serum 
immunoglobulins. The influence of protein is expected to provide reference for middle-aged and elderly 
people to exercise and further research. In this paper, we reviewed the effects of different exercise on T 
lymphocytes and its subsets and serum immunoglobulin in middle-aged and elderly people, in order to 
provide reference for exercise and further research in middle-aged and elderly people.1 
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Study on the Influence of Sports on the Immune Function of Middle-Aged and Old People 

The Effect of High-Intensity Exercise on T Lymphocytes in Middle-Aged and Elderly People 

The effect of exercise on the T lymphocyte subsets of the elderly is related to exercise intensity, exercise 
duration, and exercise type. The study found that the amount of serum CD3+ in the elderly decreased 
significantly after a one-time high-intensity bicycle exercise (Aihua, Zijun, Tiande, 2006). Fengmei et al. 
(2006)  found that CD8+ showed an upward trend immediately after high-intensity load step exercise 
(P<0.05), CD4+/ CD8+ showed a downward trend (p<0.05), indicating that this one-time high-intensity 
exercise is sufficient to temporarily reduce the cellular immune function of elderly subjects, that is, 
excessive exercise will cause the body's immune function to decline (Xue, 2015). The analysis may be 
that high-intensity or long-term training produces too many oxidative free radicals, which reduces the 
content of glutamine in plasma. In addition, white blood cells have a high utilization rate of glutamine. 
These factors affect the proliferation of lymphocytes, which leads to immunosuppression, may also be 
due to high-intensity exercise through the cortisol and glucocorticoid receptor pathway leading to 
lymphocyte apoptosis (Beibei, Peijie, 2014). 

The Effect of High-Intensity Exercise on T Lymphocytes in Middle-Aged and Elderly People 

The effect of exercise on the T lymphocyte subsets of the elderly is related to exercise intensity, exercise 
duration, and exercise type. The study found that the amount of serum CD3+ in the elderly decreased 
significantly after a one-time high-intensity bicycle exercise (Aihua, Zijun, Tiande, 2006). Wang Fengmei 
et al.(2006) found that CD8+ showed an upward trend immediately after high-intensity load step 
exercise (P<0.05), CD4+/ CD8+ showed a downward trend (p<0.05), indicating that this one-time high-
intensity exercise is sufficient to temporarily reduce the cellular immune function of elderly subjects, 
that is, excessive exercise will cause the body's immune function to decline (Xue, 2015). It is possible 
that intense or prolonged training produces excessive oxidizing free radicals and reduces the plasma 
glutamine content. In addition, white blood cells have a high utilization rate of glutamine, and these 
factors affect the proliferation of lymphocytes, leading to immunosuppression. It may also be due to the 
high intensity exercise leading to lymphocyte apoptosis through the cortisol and glucocorticoid receptor 
pathways (Yingwei, 2012). 

Influence of Moderate and Moderate Intensity Exercise on Immune Function of Middle-Aged 
and Elderly People 

Yingwei (2012) showed that aerobic exercise 5-7 times a week, 60-100 min/ time, could effectively 
improve the immune function of men aged 60-70. Jingjing (2013) found that the serum CD3+, CD4+ and 
CD4+/CD8+ of the elderly who participated in square dancing exercise for more than 2 years were 
slightly increased (P>0.05), significantly increased, and CD8+ decreased (P BBB>05) compared with 
before exercise. It is suggested that long-term square exercise can improve the physical immunity of the 
elderly. Both 24-week fitness (Yizhong, Guolin, Wenmei, et.al., 2013) and 24-week fitness Qigong 
Baduanjin Exercise can significantly increase the percentage of serum CD4+ and the ratio of CD4+/CD8+ 
(P<0.01) in elderly subjects, while the percentage of CD8+ cells is significantly decreased (P<0.01) 
(Wenmei, Huashan, Zhu Xi, et al.2014; Yong, Caojing, Jing, 2014). Fengmei etc. (2015), moreover, the 
study found that patients with female climacteric depression after three consecutive months of aerobic 
walking and qigong exercise (exercise five times a week, walking at a speed of 50-70 - m/min, around 
500 m warm-up exercise, take a short break for 30 min qigong exercise, keep the heart rate in 120-140 
times/min) subjects after serum CD4 +, CD4 + / CD8 + increased significantly. The results indicate that 
the treatment of women with menopausal depression with aerobic exercise can improve the immune 
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level of the body. Long-term regular aerobic exercise can improve the body's immune ability, in the 
elderly may be due to regular exercise improves the autonomic balance, improves the parasympathetic 
nerve excitability, improves sleep quality, reduces the harmful free radicals generated, helps the elderly 
to use their immune system function. However, foreign researchers (Wood et al., 1999) found that after 
6 months of moderate intensity aerobic exercise, the serum CD3+, CD4+, CD8+ cell content of the elderly 
subjects (60.8 years old) had no significant changes. But compared with control group, the group under 
the sword bean protein A (Con A) to stimulate the proliferation of reaction increased, prompt, 6 months 
of aerobic exercise training not to make major changes in immune function in the elderly, the above 
different research results may be due to different subjects, the movement way, the specific reason 
remains to be further research. 

Influence of Exercise on Serum IG in Middle-Aged and Elderly People 

It is generally believed that the intensity of exercise is the primary factor to change the secretion function 
of lymphatic B cells. If the intensity is too small or the time is not long, it will not cause the change of 
antibody level. However, after strenuous exercise, especially exhaustive exercise, IgA, IgM, IgG content 
decreased significantly, the immune function of the body decreased and the ability to resist pathogenic 
microorganisms weakened. Regular exercise of moderate intensity can increase serum IgA, IgM and IgG 
content and enhance the immune function of the body (Liangmei, Jie, 2007). Enguang (2017) the study 
found that eight time a healthy line dance exercise of older women are three times a week, 1 hour each, 
for 12 weeks of line dance after exercise, the subjects the content of serum IgA, IgM has changed little, 
IgG levels in 4, 8 weeks compared with the experiment before rising trend (P > 0.05), but at the end of 
the week 12 significantly increased levels of serum IgG (P < 0.05). It is concluded that 12 weeks of line 
dance exercise can significantly increase the content of IgG, but has little effect on IgA and IgM. Zhuying 
(2003) the study found that 60% to 80% HRmax exercise intensity (5 times/week, 1 hour/day), for 12 
weeks long walk (20 min/day) plus aerobic exercise (8 eight beats, do 2 times) exercise prescription and 
12 weeks of jogging (12 minutes to jog, a total of 2 times) and aerobic exercise (8 eight beats, do 2 times) 
can improve the T lymphocyte immune function in the elderly, and two exercise prescription serum IgG, 
IgM and IgA increases, but only jogging and aerobics rise group has significance (P < 0.05). Jogging and 
aerobics exercise can effectively improve the immune function of the elderly.  Yang (2015) found in his 
study that both 12W aerobic exercise and Qigong training can better improve the immune indexes of the 
elderly, but the improvement effect of aerobic training is better. Liu Shanyun et al. (2008) showed that 3 
months of moderate and low intensity aerobic exercise (4 times per week, 1 hour per time) and 3 months 
of resistance exercise could improve lipid metabolism in middle-aged and elderly women with 
dyslipidemia, and significantly increase serum Ig content and reduce the level of inflammatory response 
in the elderly with hyperlipidemia. The serum IgA in the 3-month aerobic exercise group was 
significantly increased, the serum IgG in the anti-exercise group was significantly increased (P<0.05), 
and the serum Ig index in the control group (no exercise) showed a decreasing trend, indicating that the 
3-month low-intensity aerobic exercise and anti-exercise group exercise can improve the body immune 
function of the elderly with high blood lipid. In conclusion, long-term aerobic exercise, line dance, qigong 
exercise, resistance exercise and aerobic exercise prescription can effectively improve the overall level 
of serum immunoglobulin, but the specific changes of IgG, IgA and IgM are not consistent, and the 
analysis may be related to different exercise style, exercise type and exercise time. 

Conclusion 

Long-term small and medium-intensity aerobic exercise, such as traditional sports Tai Chi, Baduan Jin, 
Yi Jin Jing, lion dance, square dance and other small and medium-intensity aerobic exercise prescription 
exercise can significantly improve the CD4+, CD4+ of T lymphocytes in middle-aged and elderly people. 
/CD8+ ratio and the overall level of serum Ig, improve the body's immunity. Short-term moderate 
exercise cannot significantly improve the immunity of middle-aged and elderly people, and one-time 
high-intensity exercise will cause a transient decrease in the immune function of middle-aged and 
elderly subjects. 
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