Research in Health Science

ISSN 2470-6205 (Print) ISSN 2470-6213 (Online)
\ol. 9, No. 3, 2024
www.scholink.org/ojs/index.php/rhs

Original Paper
Anti-Inflammatory Effects of Regular Aerobic Exercise on

Common Chronic Diseases and Their Mechanisms

Zetong Li
Wuhan Sports University, Wuhan City, Hubei Province, China

Received: June 15, 2024 Accepted: July 18, 2024 Online Published: July 26, 2024
doi:10.22158/rhs.v9n3p87 URL.: http://dx.doi.org/10.22158/rhs.vOn3p87
Abstract

The anti-inflammatory effects of regular aerobic exercise on common chronic diseases have become an
important field of medical research. This paper aims to explore the anti-inflammatory effects and
mechanisms of aerobic exercise on common chronic diseases such as cardiovascular disease, diabetes,
obesity, and chronic respiratory diseases. By introducing the basic concepts of aerobic exercise and
combining them with the inflammatory mechanisms of chronic diseases, this paper analyzes how
aerobic exercise exerts its anti-inflammatory effects through improving systemic inflammatory
responses, regulating the immune system, and optimizing metabolic pathways. The paper also discusses
the application of aerobic exercise in clinical practice, including exercise prescription design,
intervention strategies, and efficacy evaluation, providing practical advice for the management of
chronic diseases.
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1. Introduction

In modern society, chronic diseases have become a significant global health challenge. These diseases,
including cardiovascular diseases, diabetes, obesity, and chronic respiratory diseases, pose serious
threats to individual health and place immense pressure on healthcare systems. Recently, the
management and prevention strategies for chronic diseases have garnered widespread attention,
particularly through lifestyle interventions such as regular aerobic exercise to improve health status and
reduce inflammatory responses. Aerobic exercise is a form of physical activity that improves
cardiorespiratory function through sustained, moderate-intensity exercise. Numerous studies have
shown that regular aerobic exercise not only enhances cardiovascular health, controls blood sugar

levels, and reduces body weight, but also plays a positive role in regulating chronic inflammatory

87



www.scholink.org/ojs/index.php/rhs Research in Health Science Vol. 9, No. 3, 2024

responses. Inflammation is a core mechanism of many chronic diseases, and inhibiting chronic
inflammatory responses may be an important strategy for alleviating symptoms and preventing disease
progression. This paper systematically explores the anti-inflammatory effects of regular aerobic
exercise on common chronic diseases, analyzes its mechanisms, and proposes exercise intervention
strategies for different diseases. By reviewing existing research findings, this paper aims to provide
scientific evidence for the management of chronic diseases and offer effective guidance for exercise

interventions in clinical practice[1].

2. Overview of Common Chronic Diseases

2.1 Definition and Classification of Common Chronic Diseases

Chronic diseases are health conditions characterized by slow development, long duration, and typically
a significant impact on an individual’s quality of life. These diseases are marked by persistent
symptoms and health issues that are challenging to cure completely but can be managed and controlled
with appropriate treatment to improve quality of life. Unlike acute diseases, chronic diseases do not
occur suddenly but persist over time, often with periods of exacerbation and remission. Common
chronic diseases include cardiovascular diseases, diabetes, obesity, and chronic respiratory diseases.
Cardiovascular diseases encompass a range of conditions affecting the heart and blood vessels, such as
coronary artery disease, heart failure, and hypertension. These diseases are often associated with
inflammation of the vascular wall, atherosclerosis, and progressive loss of cardiac function. Diabetes is
a metabolic disorder caused by insufficient insulin secretion or insulin resistance, leading to abnormally
high blood glucose levels. It includes type 1 diabetes, type 2 diabetes, and gestational diabetes, often
accompanied by prolonged hyperglycemia and diabetes-related complications. Obesity is a condition
characterized by excessive accumulation of body fat, usually related to an imbalance between energy
intake and expenditure. It not only involves overweight issues but also metabolic disorders such as
insulin resistance and hyperlipidemia. Chronic respiratory diseases include persistent respiratory
conditions like chronic obstructive pulmonary disease (COPD), asthma, and interstitial lung diseases,
typically causing long-term airway inflammation, obstruction, and lung function decline. Although
these chronic diseases have different pathological mechanisms and clinical manifestations, they often
share common risk factors such as unhealthy lifestyles, genetic predisposition, and environmental
factors, which influence disease occurrence, progression, and management strategies[2]. Understanding
the definitions and classifications of these diseases helps delve into their inflammatory mechanisms and
the intervention effects of regular aerobic exercise.

2.2 Inflammatory Mechanisms in Chronic Diseases

The occurrence and progression of chronic diseases are closely related to chronic inflammation.
Inflammation is a complex biological response aimed at protecting the body from infection, injury, or
harmful stimuli. However, when inflammation persists for too long, becomes abnormal, or excessive, it

can lead to tissue damage and dysfunction, promoting the development of chronic diseases. The
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mechanisms of chronic inflammation involve multiple aspects, including immune system abnormalities,
cytokine release, oxidative stress, and metabolic disorders. Immune System Abnormalities:
Inflammation in chronic diseases is often triggered by prolonged activation of the immune system.
Immune cells such as macrophages, lymphocytes, and neutrophils continuously release
pro-inflammatory factors like tumor necrosis factor-alpha (TNF-o), interleukin-6 (IL-6), and
interleukin-1 (IL-1). These pro-inflammatory factors can activate inflammatory signaling pathways,
leading to persistent inflammatory responses. Immune system abnormalities may result from loss of
immune tolerance, autoimmune reactions, or ongoing external stimuli. Cytokine Release: Cytokines are
key regulators of the inflammatory response. In chronic diseases, continuous release of cytokines can
lead to a vicious cycle of inflammation. For example, in diabetes and obesity, chronic low-grade
inflammation can cause insulin resistance and metabolic disorders. Abnormal cytokine release affects
not only local tissues but also systemic levels through blood circulation. Oxidative Stress: Oxidative
stress refers to the excessive production of free radicals and reactive oxygen species (ROS) in the body,
causing oxidative damage to cells and tissues. Oxidative stress not only directly damages cell structures
but also activates pro-inflammatory signaling pathways, exacerbating inflammatory responses.
Long-term oxidative stress promotes the progression of chronic diseases like cardiovascular diseases
and chronic respiratory diseases. Metabolic Disorders: Metabolic abnormalities in chronic diseases,
such as disrupted fat and glucose metabolism, can enhance inflammatory responses. For instance,
obesity is often associated with chronic inflammation in adipose tissue, known as “obesity-related
inflammation.” Pro-inflammatory factors released from adipose tissue can increase systemic
inflammation levels, further worsening disease states. These mechanisms collectively form a complex
network of chronic inflammation, playing key roles in the occurrence and progression of chronic
diseases[3]. Understanding the mechanisms of chronic inflammation helps develop new therapeutic

strategies aimed at alleviating or reversing inflammatory responses in chronic diseases.

3. Basic Concepts of Regular Aerobic Exercise

3.1 Definition and Types of Aerobic Exercise

Aerobic exercise refers to sustained, moderate-intensity physical activities performed with sufficient
oxygen supply. This type of exercise enhances cardiorespiratory function by increasing heart rate and
respiratory frequency, promoting overall blood circulation and oxygen transport, thus improving
endurance and health. Unlike anaerobic exercise, aerobic exercise primarily relies on oxygen to derive
energy from burning fats and carbohydrates to maintain exercise intensity. Common forms of aerobic
exercise include walking, running, swimming, cycling, and dancing.

1. Low-Intensity Aerobic Exercise: This exercise has relatively low intensity, suitable for people of all
ages and health conditions. During exercise, the heart rate usually stays between 50%-60% of the
maximum heart rate. Examples include slow walking, easy cycling, and gentle yoga. Although the

intensity is low, it helps enhance basic cardiorespiratory function and improve blood circulation.

89
Published by SCHOLINK INC.



www.scholink.org/ojs/index.php/rhs Research in Health Science Vol. 9, No. 3, 2024

2. Moderate-Intensity Aerobic Exercise: This exercise significantly increases heart rate and respiratory
frequency, with heart rate typically between 60%-75% of the maximum heart rate. Examples include
moderate-paced running, cycling, and brisk walking. This exercise not only helps improve
cardiorespiratory endurance but also effectively consumes energy, aiding in weight control and
metabolic health.

3. High-Intensity Aerobic Exercise: This exercise significantly boosts heart rate and respiratory
frequency, with heart rate usually between 75%-85% or higher of the maximum heart rate. Examples
include high-intensity interval training (HIIT), fast running, and intense swimming. Although
demanding, it can significantly enhance cardiorespiratory function and boost metabolism in a short
time.

Aerobic exercise not only improves cardiorespiratory function but also strengthens the immune system,
regulates body weight, and enhances quality of life. Regular aerobic exercise can effectively reduce the
risk of chronic diseases and promote overall health.

3.2 Physiological Effects of Aerobic Exercise

Aerobic exercise has multiple physiological effects that significantly enhance overall health. Firstly,
regular aerobic exercise markedly improves cardiorespiratory function. During exercise, the increased
heart rate and respiratory frequency impose a greater workload on the heart and lungs, enhancing the
heart’s pumping ability and the lungs’ ventilation function over time, thus boosting cardiorespiratory
endurance and efficiency. Secondly, aerobic exercise enhances metabolic rate. During exercise, the
body burns fat and glycogen to supply energy, not only increasing energy consumption during exercise
but also boosting basal metabolic rate, aiding in weight control and reducing body fat. Additionally,
aerobic exercise has significant regulatory effects on blood glucose and lipid levels. By enhancing
cellular insulin sensitivity, exercise helps stabilize blood glucose levels, reducing the risk of type 2
diabetes. It also lowers total cholesterol and low-density lipoprotein cholesterol (LDL-C) levels while
increasing high-density lipoprotein cholesterol (HDL-C), preventing atherosclerosis and cardiovascular
diseases. Besides its metabolic impact, aerobic exercise also enhances muscle endurance throughout the
body. Although primarily focusing on cardiorespiratory function, aerobic exercise improves muscle
endurance and resilience, enhancing daily activity and exercise performance. Aerobic exercise also
significantly impacts mental health. Exercise promotes the secretion of endorphins and dopamine,
known as "happy hormones," helping alleviate anxiety, depression, and stress, improving sleep quality
and cognitive function, thus enhancing overall mental health. Moreover, aerobic exercise boosts
immune system function. By enhancing immune cell activity and distribution, exercise increases the
body’s resistance to infections and diseases, strengthening overall immunity. In summary, regular
aerobic exercise plays a crucial role in improving cardiorespiratory function, boosting metabolic levels,
enhancing muscle endurance, regulating mental health, and promoting immune system function,

positively impacting overall health maintenance and improvement[4].
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4. Anti-Inflammatory Effects of Aerobic Exercise on Chronic Diseases

4.1 Anti-Inflammatory Effects on Cardiovascular Diseases

The anti-inflammatory effects of aerobic exercise on cardiovascular diseases have been widely studied
and confirmed. Cardiovascular diseases, such as coronary artery disease, hypertension, and heart failure,
are closely associated with chronic low-grade inflammation. Regular aerobic exercise can effectively
reduce inflammatory responses in cardiovascular diseases through various mechanisms, thereby
improving cardiovascular health. Firstly, aerobic exercise can lower systemic inflammatory markers.
During exercise, inflammatory markers like tumor necrosis factor-alpha (TNF-a), interleukin-6 (I1L-6),
and C-reactive protein (CRP) decrease. These markers are typically elevated in cardiovascular disease
patients, and regular aerobic exercise can significantly reduce their levels, thus alleviating
inflammation. For example, studies have shown that aerobic exercise effectively lowers CRP levels, a
crucial indicator of inflammation in cardiovascular diseases. Secondly, aerobic exercise exerts
anti-inflammatory effects by improving vascular endothelial function. Endothelial cells play a key role
in maintaining vascular health and regulating inflammation. Regular aerobic exercise enhances
endothelial function, promoting the release of nitric oxide (NO), which helps in vasodilation and
anti-inflammation. Additionally, exercise reduces oxidative stress within blood vessels, a critical factor
leading to endothelial cell damage and inflammation. Furthermore, aerobic exercise improves lipid
metabolism, further reducing inflammation in cardiovascular diseases. Exercise lowers total cholesterol
and low-density lipoprotein cholesterol (LDL-C) levels while increasing high-density lipoprotein
cholesterol (HDL-C) levels. Elevated LDL-C and low HDL-C levels are often associated with
inflammation and progression of cardiovascular diseases. By improving lipid levels, aerobic exercise
helps reduce lipid-induced inflammatory responses, thus decreasing cardiovascular disease risk. Lastly,
aerobic exercise regulates the immune system, alleviating inflammation in cardiovascular diseases.
Exercise enhances immune cell function and distribution, boosting the immune system's regulation of
chronic inflammation. Regular aerobic exercise reduces the immune system's persistent stimulation of
the cardiovascular system, alleviating inflammatory responses and maintaining cardiovascular health.
In summary, aerobic exercise significantly alleviates inflammation in cardiovascular diseases through
mechanisms such as lowering inflammatory markers, improving endothelial function, optimizing lipid
metabolism, and regulating the immune system. These effects not only reduce inflammation in
cardiovascular diseases but also effectively lower the risk of cardiovascular events, improving overall
cardiovascular health.

4.2 Anti-Inflammatory Effects on Diabetes

Aerobic exercise also significantly impacts the anti-inflammatory effects on diabetes, particularly in
managing type 2 diabetes (T2DM). Chronic inflammatory responses in diabetes are key factors leading
to insulin resistance and glucose metabolism disorders. Aerobic exercise can effectively alleviate this
inflammatory state through various mechanisms, thus improving diabetes control and management.

Firstly, aerobic exercise can lower inflammatory markers in the body. In diabetic patients,
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pro-inflammatory factors such as tumor necrosis factor-alpha (TNF-o), interleukin-6 (IL-6), and
C-reactive protein (CRP) levels are typically high. Studies have shown that regular aerobic exercise can
significantly reduce these inflammatory markers. By lowering these pro-inflammatory factors, aerobic
exercise alleviates chronic low-grade inflammation, thus improving insulin sensitivity and blood
glucose control. Secondly, improving insulin sensitivity is a crucial aspect of the anti-inflammatory
effects of aerobic exercise. Insulin resistance in diabetic patients is primarily associated with chronic
inflammatory states. Aerobic exercise enhances muscle responsiveness to insulin, improving insulin
efficiency. During exercise, muscle insulin sensitivity increases, promoting glucose uptake and
utilization, helping control blood glucose levels. Additionally, exercise increases glycogen storage
within muscle cells, further enhancing insulin effectiveness. Moreover, aerobic exercise regulates
adipose tissue function, countering the inflammatory effects of diabetes. Obesity is a major risk factor
for type 2 diabetes, and excessive adipose tissue accumulation often accompanies chronic inflammation.
Exercise reduces body fat, especially abdominal fat, thereby lowering the release of pro-inflammatory
factors from adipose tissue. By improving the metabolic function of adipose tissue, aerobic exercise
helps reduce fat-induced chronic inflammation, enhancing overall metabolic health. Lastly, the
regulation of the immune system by aerobic exercise also contributes to its anti-inflammatory effects in
diabetes. Exercise enhances the normal functioning of the immune system, boosting immune cell
activity and regulation. Regular aerobic exercise balances immune responses, reducing the negative
impact of chronic inflammation on insulin resistance and glucose metabolism, thus improving diabetes
management and control. In summary, aerobic exercise exerts significant anti-inflammatory effects on
diabetes by lowering inflammatory markers, improving insulin sensitivity, regulating adipose tissue
function, and enhancing the immune system. These effects not only help alleviate chronic inflammation
in diabetic patients but also effectively control blood glucose levels, improving overall diabetes
management[5].

4.3 Anti-Inflammatory Effects on Obesity

Aerobic exercise’s anti-inflammatory effects on obesity play a crucial role in improving overall
metabolic health and alleviating chronic low-grade inflammation. Obesity is not just an issue of excess
weight but a complex metabolic disease accompanied by chronic inflammation. Regular aerobic
exercise effectively alleviates inflammation related to obesity through various mechanisms, thus
improving obesity-related health problems. Firstly, aerobic exercise significantly lowers inflammatory
markers in the body. Obese patients typically have high levels of pro-inflammatory factors such as
tumor necrosis factor-alpha (TNF-a), interleukin-6 (IL-6), and C-reactive protein (CRP). Studies
indicate that regular aerobic exercise can significantly reduce these inflammatory markers, thus
alleviating chronic inflammation associated with obesity. By lowering these markers, aerobic exercise
helps restore normal inflammation levels, improving overall health. Secondly, aerobic exercise helps
reduce body fat, especially abdominal fat. Abdominal fat tissue is considered a major source of

inflammation, releasing large amounts of pro-inflammatory factors, leading to systemic inflammation.
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Regular aerobic exercise effectively reduces body fat, particularly visceral fat, thus lowering the
inflammation levels in adipose tissue. This fat reduction not only improves the weight of obese patients
but also alleviates fat-related chronic inflammation. Moreover, aerobic exercise improves lipid
metabolism, further reducing inflammation in obesity. Obese patients often have abnormal lipid
metabolism, including high cholesterol and triglyceride levels, which exacerbate inflammation. Aerobic
exercise improves blood lipid levels, lowering total cholesterol and low-density lipoprotein cholesterol
(LDL-C) while increasing high-density lipoprotein cholesterol (HDL-C), thus alleviating lipid-related
inflammation. Lastly, aerobic exercise regulates the immune system, helping reduce inflammation in
obesity. Exercise enhances immune cell function, boosting the immune system’s regulation of
inflammation. Regular aerobic exercise reduces the immune system’s excessive response to chronic
inflammation induced by obesity, thus improving inflammation status. In summary, aerobic exercise
exerts significant anti-inflammatory effects on obesity through lowering inflammatory markers,
reducing body fat, improving lipid metabolism, and regulating the immune system. These effects not
only help alleviate chronic inflammation associated with obesity but also improve overall health and

quality of life.

5. Mechanisms of Anti-Inflammatory Effects of Aerobic Exercise

The anti-inflammatory effects of aerobic exercise are mediated through multiple physiological
mechanisms, effectively reducing inflammatory responses in chronic diseases. Firstly, exercise
regulates systemic inflammatory responses. Studies have shown that regular aerobic exercise
significantly lowers inflammatory markers such as tumor necrosis factor-alpha (TNF-a), interleukin-6
(IL-6), and C-reactive protein (CRP). Exercise increases the body’s tolerance and clearance of these
pro-inflammatory factors, reducing their concentration in the blood, thus alleviating systemic
inflammation levels. This effect helps reduce inflammation related to chronic diseases and improves
overall disease management. Secondly, the impact of aerobic exercise on the immune system is a
crucial component of its anti-inflammatory mechanisms. Exercise enhances immune cell function,
promoting immune cell activity and distribution. Regular aerobic exercise improves the functions of
natural Killer cells, T cells, and B cells, making them more effective in identifying and clearing
inflammatory sources. By enhancing immune system regulation, aerobic exercise reduces the immune
system’s excessive response to chronic inflammation, improving inflammatory status and overall health.
Additionally, aerobic exercise regulates metabolic pathways, playing an important role in its
anti-inflammatory effects. Exercise improves insulin sensitivity, regulates lipid metabolism, and
reduces the release of pro-inflammatory factors from adipose tissue. Specifically, exercise reduces
abdominal fat, which significantly influences chronic inflammation. By optimizing lipid metabolism
and reducing body fat, aerobic exercise lowers obesity-related inflammation, improving metabolic
health and reducing chronic disease risks. Moreover, aerobic exercise alleviates oxidative stress, further

reducing inflammatory responses. During exercise, the production of free radicals and reactive oxygen
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species (ROS) is within a moderate range, helping regulate inflammatory responses. Regular aerobic
exercise enhances the body’s antioxidant capacity by increasing the activity of antioxidant enzymes,
reducing oxidative stress-induced cellular and tissue damage, thereby alleviating inflammatory
responses. In summary, the anti-inflammatory effects of aerobic exercise are mediated through
regulating systemic inflammatory responses, enhancing immune system function, optimizing metabolic
pathways, and reducing oxidative stress. These mechanisms collectively reduce inflammation levels in
chronic diseases, improve overall health, and play a positive role in disease prevention and

management.

6. Clinical Application and Practical Recommendations

Integrating aerobic exercise effectively into the management of chronic diseases is crucial for
improving patients' health and quality of life in clinical practice. Firstly, designing and implementing
exercise prescriptions is key. For different types of chronic diseases such as cardiovascular diseases,
diabetes, obesity, and chronic respiratory diseases, healthcare professionals should design appropriate
aerobic exercise plans based on individual needs and health status. Exercise prescriptions should
include the type, intensity, frequency, and duration of exercise to ensure safety and effectiveness. For
example, moderate-intensity aerobic exercise such as brisk walking or cycling for 150 minutes per
week is recommended for cardiovascular disease patients; for diabetes patients, a combination of
aerobic exercise and strength training is advised to improve blood glucose control and insulin
sensitivity. Secondly, exercise intervention strategies should be adjusted based on patients’ specific
conditions for different chronic diseases. For instance, obese patients can reduce body fat through
increased aerobic exercise and dietary control, while chronic respiratory disease patients should focus
on improving respiratory muscle strength and endurance. Exercise interventions should gradually
increase intensity to avoid discomfort or injury. Regular assessment of patients’ exercise capacity and
health status allows dynamic adjustments to the exercise plan, maximizing therapeutic effects.
Monitoring and optimizing the effects of exercise interventions is equally important. Healthcare
professionals should regularly monitor patients' health indicators such as weight, blood glucose levels,
blood pressure, lipids, exercise endurance, and respiratory function. These indicators help evaluate the
effectiveness of exercise interventions and guide further adjustments and optimization. Patients should
be encouraged to keep exercise logs and track symptom changes to monitor progress and adjust
treatment plans in a timely manner. This approach ensures that exercise interventions match patients'
health needs and disease status, achieving optimal therapeutic effects. In conclusion, effectively
managing and practicing aerobic exercise in clinical applications involves designing personalized
exercise prescriptions, adjusting exercise intervention strategies based on different chronic disease
types, and regularly evaluating and optimizing exercise effects. These practical recommendations help
incorporate aerobic exercise as part of comprehensive treatment, enhancing overall health and quality

of life for patients.
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7. Conclusion

Regular aerobic exercise has significant and positive anti-inflammatory effects on various chronic
diseases. By regulating systemic inflammatory responses, improving immune function, optimizing
metabolic pathways, and reducing oxidative stress, aerobic exercise effectively alleviates chronic
inflammation, improving disease control and patients' quality of life. For patients with cardiovascular
diseases, diabetes, obesity, and chronic respiratory diseases, aerobic exercise not only helps lower key
inflammatory markers but also improves related physiological functions and health indicators. In
cardiovascular disease management, aerobic exercise improves endothelial function, optimizes lipid
metabolism, and lowers inflammatory markers, helping alleviate chronic inflammation and enhancing
cardiovascular health. For diabetes patients, aerobic exercise improves insulin sensitivity, regulates
lipid metabolism, and reduces inflammatory responses, effectively controlling blood glucose levels.
Obese patients benefit from aerobic exercise by reducing body fat, improving lipid metabolism, and
lowering pro-inflammatory factor levels, helping alleviate obesity-related chronic inflammation.
Chronic respiratory disease patients gain better respiratory function and quality of life through
strengthened respiratory muscles, improved lung function, and reduced airway inflammation. In
clinical practice, incorporating aerobic exercise into chronic disease management strategies should
involve designing personalized exercise prescriptions, adjusting exercise intervention strategies, and
regularly evaluating exercise effects. Through scientifically and rationally managed exercise
interventions, the important role of aerobic exercise in chronic disease anti-inflammatory and
comprehensive treatment can be fully utilized, providing patients with more comprehensive health
management solutions. Overall, aerobic exercise, as a non-pharmacological intervention, significantly
improves chronic disease patients' health status and quality of life through its anti-inflammatory effects.
Future research should continue to explore and validate the specific mechanisms of aerobic exercise on
different chronic diseases and optimize exercise intervention strategies to further enhance chronic

disease management effectiveness.
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