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Abstract

This study offers a thorough investigation of the ways in which
regular exercise improves the general health of the gastrointestinal
tract and the operation of the digestive system. Consistent exercise
has a good impact on a number of interrelated aspects that affect the
efficiency of the digestive system, including blood circulation,
intestinal motility, enzyme secretion, and stress levels. The aim of
this study is to clarify the effects of aerobic exercises on the
digestive system. To achieve the above objective, information was
collected and analyzed qualitatively from various credible source
This study examines the structural and functional effects of exercise
on digestive processes using a qualitative research methodology
and a thorough evaluation of the body of scientific literature.
Results show that regular exercise enhances intestinal motility,
promotes the generation of digestive enzymes, and maximizes the
function of the stomach and colon. Exercise-induced increases in
blood flow provide the digestive organs with more oxygen and
nutrients, facilitating effective nutrient absorption and shielding the
mucosal barrier from toxins and acid. Additionally, exercise is
essential for controlling the intestines' rhythmic muscular
contractions, which promote easy food transit and lessen digestive
problems, including indigestion, bloating, and constipation.
Exercise also reduces psychological stress, which is a key cause of
conditions like gastritis, ulcers, and Irritable Bowel Syndrome (IBS),
by lowering cortisol levels and releasing endorphins. Additionally,
through improving cellular repair mechanisms and lowering
inflammation, exercise fortifies the gut's immunological response.
This results in increased resistance to ulcers, chronic inflammation,
and gastrointestinal disorders.
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Introduction

Sorption, the digestive system performs a vital role in the body. For general health and
well-being, the digestive system must operate properly. The connection between exercise
and the digestive system has been the focus of much investigation in recent years. In
addition to being beneficial for general health, regular exercise also significantly improves
the digestive system's ability to work at its best. Exercise ensures that the digestive organs
have the oxygen and nourishment they require to function correctly by increasing blood
circulation. It is established that exercise reduces stress, which is a major risk factor for a
variety of gastrointestinal disorders, such as gastritis, ulcers, and irritable bowel syndrome
(IBS). Regular exercise also facilitates better food passage through the digestive tract and
lessens symptoms like constipation, bloating, and indigestion. The purpose of this research
is to examine how regular exercise impacts the digestive system, providing a
comprehensive understanding of the ways in which exercise impacts various digestive
processes and highlighting the importance of physical activity in preventing digestive
problems( Hazim, H., Zalmai, M. R., & Bahir, H. 2024). The purpose of this study is to
investigate the impact of regular exercise on the functioning of the digestive system and
how it affects several digestive processes, including the generation of enzymes, gut
motility, and stress reduction. Although general health depends on the digestive system
operating properly, little is known about the precise effects of exercise on this system. The
study highlights how exercise can improve gut motility, lower stress, and support the
synthesis of digestive enzymesall of which are important in preventing the rising
prevalence of digestive problems. This study offers important information to medical
professionals and policymakers on the importance of exercise in preventing digestive
issues in the general population by emphasizing the connection between physical activity
and digestive health(Hazim H., et al., 2024).

M aterial and Method

This study employs a qualitative research methodology to investigate the impact of
regular physical exercise on the human digestive system. The research design is based on
an exploratory and interpretive approach, which allows for a comprehensive
understanding of physiological and biochemical interactions between physical activity and
digestive health. A literature-based qualitative approach was used to collect, analyze, and
interpret findings from previously published peer-reviewed studies, clinical trials, and
medical reviews. The research focused on exploring;:

Digestion and absorption of food

Digestion and absorption are very complex processes. The digestive system is composed of
the digestive tract and digestive glands. The digestive tract includes the mouth, pharynx,
esophagus, stomach, small intestine, large intestine, and anus. Digestive glands include
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salivary glands, liver, pancreas, and accessory glands of each section of the tract. They can
secrete digestive juices and discharge the digestive juices into the digestive tract to digest
food(Loveday, 2022).

The process of food being broken down in the digestive tract and becoming absorbable
components is called the digestion process. The process of food components passing
through the wall of the digestive tract and entering the blood circulation system is called
the absorption process. The process of food digestion can be divided into chemical
digestion and physical digestion. Chemical digestion is mainly completed by the action of
digestive enzymes and other chemical substances, while physical digestion is carried out
by the movement of each section of the digestive tract. Both are indispensable(Human,
1957).

1. Digestion process. Food digestion starts in the mouth. Food is torn and crushed by teeth
through the movement of chewing muscles in the mouth, and is fully mixed with saliva to
form a food bolus for easy swallowing. Swallowing is a series of complex reflex actions.
After the food bolus stimulates the mucous membrane of the tongue root and pharynx, it
causes the tongue to push back, the larynx to lift up, the epiglottis to press down, and the
nasopharyngeal passage to be closed, so that the food bolus enters the esophagus(Xin et
al., 2023). The esophagus moves, pushing the food bolus down, and it enters the stomach
through the esophagus. Due to the taste and mechanical stimulation of the oral cavity,
pharynx, and stomach after the food enters the mouth, a large amount of gastric juice is
secreted. The secretion of gastric juice is due to a layer of mucous membrane on the inner
surface of the stomach. There are gastric juice glands in the mucous membrane of the
gastric fundus and the pyloric glands, which can secrete pepsin and hydrochloric acid.
There are pyloric glands in the mucous membrane of the pylorus that can secrete pepsin.
The sputum in gastric juice can protect the lining of the stomach from being eroded by
acidic gastric juice. A normal adult secretes about 1000 liters of gastric juice every day.
During eating, gastric juice secretion increases, and the composition and amount of gastric
juice secretion vary for different qualities and quantities of food.

After food enters the stomach, the muscles of the stomach wall contract and produce
peristalsis, which allows the food to continue to be ground and fully mixed with gastric
juice, allowing the food to be further digested. In addition, gastric peristalsis also pushes
chyme forward into the intestines. The length of time that food stays in the stomach varies
with the nature of the food. Water stays for minutes, food stays for about hours, and fat
and protein stay for a longer time. Generally, sticky food stays for about an hour. Food is
partially digested in the mouth and stomach and becomes chyme. After the chyme enters
the intestine, it is digested by chemical digestion, such as intestinal juice, pancreatic juice,
and bile secreted by the small intestine movement and the alternating contraction of the
circular muscle and longitudinal muscle of the intestinal wall to produce the physical
digestion of peristalsis, so that the digestion of nutrients is basically completed.
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2. Absorption process: After food is digested and broken down into small molecules, it
passes through the mucosal epithelial cells of the digestive tract and enters the blood and
lymphatic system. This process is called absorption. The absorption capacity of each part
of the digestive tract is different. The absorption capacity of the stomach is relatively weak
and can only absorb alcohol and a small amount of water. The large intestine mainly
absorbs water and salts, and the small intestine is the main nutrient absorption organ.
There are many annular folds on the mucosa of the small intestine, which are covered with
dense and fine finger-like villi, thus forming a large absorption surface. Inside the villi are
structures such as smooth muscle fibers, nerve plexuses, capillaries, and lacteals. The
absorbed substances pass through the small intestinal mucosal epithelium and enter the
capillaries and lacteals. On the one hand, the villi greatly increase the contact area between
the chyme and the intestinal wall. On the other hand, after being stimulated by food, the
villi produce rhythmic contraction and extension movements, thereby promoting the flow
of blood and chyle, so that the absorption of nutrients is accelerated. The absorbed
nutrients are transported to various parts of the human body through the blood and
lymphatic system. This is the basic process of substance absorption.

The above two points are the basic processes of food digestion and substance absorption,
and are the physiological mechanisms in the process of food digestion and substance
absorption.

The influence of sports on the function of the digestive system

Since the movement of the digestive tract and the secretion of the digestive glands are
mainly regulated by the motor central nervous system and body fluids, when the muscles
move, under the action of these regulations, the function of the digestive system will also
produce a series of physiological changes. Therefore, regular sports have a very good
effect on the function of the digestive organs. It can enhance the peristalsis of the stomach
and intestines, increase the secretion of digestive juices, and promote the improvement of
digestion and absorption. It increases people's appetite and energy, which is conducive to
promoting human growth, development, and physical fitness, and improving people's
health level(Zatorska et al., 2024).

Scientific principles must be followed when engaging in sports

When engaging in sports, the scientific principles of human physiological mechanisms
should be followed. Only in this way can it be beneficial to improve physical fitness and
health level. On the contrary, it will be harmful to physical health. According to the
characteristics of the physiological function of the human digestive system, there are four
principles in summary(Wegierska et al., 2022).

1. The time for eating before and after exercise should be arranged reasonably.

2. It is not advisable to do intense exercise on an empty stomach.

3. It is not advisable to do intense exercise before or after meals.
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4. Eat half an hour after general exercise and one hour after intense exercise. When the
human body is exercising vigorously, the sympathetic nerves are highly excited, which
causes the contraction of blood vessels in the abdominal organs and the dilation of blood
vessels in the muscles. The blood is redistributed so that a large amount of blood flows
into the muscles to ensure the work needs of the muscles during intense exercise. The
blood vessels in the abdominal organs contract, and the blood supply to the digestive
organs decreases. As a result, the secretion of the digestive glands decreases. At the same
time, the activity of the parasympathetic nerves that control the visceral organs is
inhibited, the excitability is reduced, the gastrointestinal motility is also inhibited, and the
digestive ability is weakened. When the intense exercise just ends, the excitability of the
parasympathetic nerves and the function of the digestive system have not yet recovered. If
you eat at this time, not only will your appetite be poor, but you will also have a poor
appetite. The three-electron bond length between nitrogen and nitrogen is 1/2, which is
consistent with the experimental value. If there is a three-electron bond between nitrogen
and nitrogen, the calculated distance between nitrogen and nitrogen is 1/2, which is far
from the experimental value. As can be seen from Table 2, the tension energy of is greater
than that of and. The tension energy of is greater than that of. This does not mean that it
cannot exist stably, because the tension energy also includes the contribution of free
radicals and positive charges to the total tension energy. The calculated results of these
contributions total 1/2. After deducting these effects, the tension energy of the
conformation should be 1/2, which is the value in the brackets of the tension energy in
Table 2. It can be seen that the conformation of is lower than that of and in energy, and is
relatively stable. Therefore, we can conclude that the nitrogen-nitrogen double ring and
undecane molecule exist in the material in the form of a conformation. When a free radical
cation is formed, the conformation changes, causing the three bonds connected to the
nitrogen atom to change from an outer cone orientation to an inner cone orientation, and
the nitrogen atom forms a double center three-sub bond through the overlap of the spatial
orbit.

Exercise's Impact on the Stomach

Depending on the kind, level of intensity, and timing of the physical activity, exercise can
have a variety of both beneficial and detrimental effects on the stomach. Some of the main
consequences are as follows:

Better Digestion: A Comprehensive Description

An important factor in improving the digestive system's efficiency is regular, moderate
exercise. Here's a closer look at how these functions:

Walking, jogging, and mild aerobic exercise are examples of physical activities that
enhance blood circulation in the body, not just to the muscles but also to the interior
organs, such as the intestines and stomach. The gastrointestinal (GI) tract's muscles,
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especially the smooth muscles that line the stomach and intestines, are stimulated by this
increased blood flow(Xin et al., 2023).

Decreased Risk of Gastric Issues: A Comprehensive Description

Regular and moderate exercise is particularly beneficial for preserving the gastrointestinal
(GI) system's health and lowering the risk of a number of stomach-related issues. Let's
study this in depth:

Preventing acid reflux disease (GERD). Heartburn and discomfort are caused by acid
reflux, which is the passage of stomach acid back into the esophagus. Abdominal pressure
is one of the main causes of reflux because it can force stomach contents upward. Frequent
moderate exercise lowers extra belly fat by assisting in maintaining a healthy body weight.
Acid reflux into the esophagus is less likely when there is less abdominal fat because the
stomach is under less strain. It's crucial to remember, though, that some people may get
reflux if they engage in really strenuous activity or work out immediately after a large
meal(Costa et al., 2017).

Reduced Gastritis Risk

The term "gastritis" describes inflammation of the stomach lining, which is frequently
brought on by infections (such as those caused by the H. pylori bacteria), stress, poor
nutrition, or prolonged use of certain drugs. Chronic stress, a known cause of gastritis, can
be lessened by exercise. Constant stress might cause the body to damage the stomach's
protective mucus lining or create too much stomach acid. Frequent exercise increases
mood-enhancing chemicals like endorphins, decreases stress hormones like cortisol, and
fortifies the body's resistance to stress, all of which minimize the incidence of
gastritis(Edwards, 2006).

Preventing Ulcers in the Stomach

Open sores in the stomach or upper small intestine lining are known as stomach ulcers.
They're often caused by H. pylori infection or long-term use of NSAIDs (like ibuprofen).
The immune system is strengthened by moderate exercise, and this can aid the body in
fending off diseases like H. pylori. Additionally, similar to gastritis, exercise improves
blood flow to the stomach lining and lowers stress, both of which can help preserve the
integrity of the lining and prevent the development of ulcers.

Exercise + Diet = Stronger Protection

Although exercise is good on its own, it has a far greater preventive impact when paired
with a nutritious diet. A diet low in processed foods and high in fruits, vegetables, and
whole grains promotes gut health and lowers inflammation. This combination, together
with frequent activity, builds a strong resistance against a variety of digestive
diseases(Santonocito et al., 2021).
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An in-depth explanation of improved blood flow to the digestive organs

(unified summary)

Your heart pumps more blood throughout your body, including the digestive organs like
the stomach, intestines, liver, and pancreas, when you exercise regularly. Because of the
enhanced circulation, the tissues that line and support these organs receive more oxygen
and essential nutrients.(Pearlin et al.,, 2020). This facilitates the synthesis of digestive
enzymes, the uptake of nutrients, and the preservation of a robust protective layer that
guards against harm from harmful substances and stomach acid. At the same time, this
increased blood flow gives the digestive tract more healing cells and immunological
components, which help to repair minor damage and reduce the risk of ulcers (Santonocito
et al., 2021). rculation, they can produce vital hormones, digestive enzymes, and detoxify
harmful chemicals more efficiently. Furthermore, the gut's network of nerves, known as
the enteric nervous system, is sustained by strong blood flow and helps to coordinate the
motion of smooth muscles in the intestines (peristalsis). This ensures that food moves
through the digestive tract efficiently, reducing issues like constipation and
bloating.(Bengmark & Gianotti, 1996). In short, exercise-induced increased blood flow
strengthens, protects, and energizes the entire digestive system, allowing it to work more
effectively and prevent disease.

A Scientific Discussion of Exercise's Impact on the Digestive System

Digestion is a complicated physiological process that includes food breakdown, nutrient
absorption, and waste removal. Numerous positive effects of regular physical exercise on
the digestive system are supported by an increasing amount of studies and experimental
data. These impacts have hormonal, neurological, and physiological components.
Improved blood circulation is one of the main ways that exercise aids with digestion. The
heart becomes more effective during exercise, pumping more blood to the pancreas, liver,
intestines, and stomach, among other organs. In addition to improving nutritional
absorption and the creation of digestive enzymes, this increased blood flow also helps
maintain the mucosal lining, which shields the tissues from toxic chemicals and stomach
acid. Exercise not only improves circulation but also helps to regulate the neurological
system, especially when it comes to lowering psychological stress(Peters et al., 2001).
Chronic stress can aggravate or even induce a number of gastrointestinal conditions,
including gastritis, peptic ulcers, and irritable bowel syndrome (IBS). By reducing stress
hormones like cortisol and boosting endorphin synthesis, exercise helps counteract these
effects and calms the digestive tract. The coordinated movement of the intestinal muscles
that carry food through the digestive system (peristalsis) is known as gut motility, and it is
improved by physical exercise(Cammack et al., 1982). Because exercise improves the
regularity and coordination of these muscle contractions, people who regularly exercise
tend to have fewer problems with bloating, indigestion, and constipation.
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It's crucial to understand, though, that the type, time, and intensity of exercise can affect
digestion results. Because the body's resources are split between muscular activity and
digestion, doing high-intensity exercise just after a substantial meal might cause pain,
nausea, or indigestion. Consequently, it is usually advised to refrain from engaging in
strenuous physical activity for 30 to 60 minutes after eating. Exercise that is moderate and
regular, like jogging, yoga, or brisk walking, may be especially beneficial for supporting
digestive health, according to research. When combined with a nutritious diet and
adequate water, exercise's effects on digestion are amplified(Cammack et al., 1982).
According to the study's findings, regular moderate exercise greatly enhances digestive
health by improving blood circulation, gut motility, nutrient absorption, and lowering
gastrointestinal conditions like IBS and constipation. Overall, balanced and regular
physical activity is essential for maintaining and enhancing good gastrointestinal
efficiency, even when excessive high-intensity exercise may momentarily impair digestive
function.

Conclusion

promotes effective generation of digesting enzymes, maintains the gastrointestinal tract's
protective mucosal lining, and improves nutritional absorption. Exercise thereby lowers
the incidence of common gastrointestinal conditions such acid reflux, ulcers, and gastritis.
In addition to its physiological advantages, exercise has a good effect on the nervous
system by reducing stress, which is a major cause of digestive problems such functional
dyspepsia and irritable bowel syndrome (IBS). It accomplishes this by lowering cortisol
levels and raising endorphin release, which supports optimum digestive function, lowers
inflammation, and fosters a balanced autonomic nerve system. Regular exercise also
increases intestinal motility, which facilitates easy food passage and lessens constipation
and bloating. Exercise right after a big meal can be uncomfortable, so timing and intensity
are crucial. Exercise and digestive health have a complicated but generally positive link.
Frequent exercise promotes holistic health by increasing digestive efficiency, lowering the
risk of chronic gastrointestinal illnesses, lowering stress, improving circulation, and
supporting healthy gut motility.
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