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Abstract: This study explored the interaction mechanism between the respiratory system and the digestive system, revealing the multi-
level synergistic effect of the two systems in human physiological activities. The respiratory system mainly provides oxygen support to
the body through gas exchange and maintains acid-base balance by excreting carbon dioxide; the digestive system is responsible for
the absorption of nutrients and the excretion of metabolites to meet the body's energy and nutritional needs. The two systems work
together in multiple regulatory pathways such as the nervous, endocrine and blood circulation to achieve physiological
complementarity and dynamic balance. This study verified the bidirectional regulatory effects of the sympathetic and parasympathetic
nerves on respiration and digestion under stress and rest, and the mutual support of the two systems in acid-base balance and
metabolite processing through preliminary data. The results provide a theoretical basis for further understanding the mutual regulation
between the respiratory and digestive systems, and have reference value for related clinical interventions.
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1. INTRODUCTION

The interaction between the respiratory system and the
digestive system is a reflection of the complex physiological
activities of the human body, involving multi-faceted mutual
regulation and coordination. The main function of the
respiratory system is to carry out gas exchange, inhale oxygen
and expel carbon dioxide, and provide the necessary oxygen
support for the body's cells. The acquisition of oxygen and the
excretion of carbon dioxide depend on the efficient operation
of the respiratory system to maintain cell metabolism and
energy supply. The digestive system is responsible for the
intake, decomposition and absorption of nutrients, and
provides raw materials for the body's growth, repair and
energy metabolism by converting food into basic metabolic
components such as glucose, fatty acids and amino acids.
Although the two systems have great differences in function,
they share multiple regulatory pathways, including nerves,
hormones and blood circulation, to achieve the physiological
mutual support and dynamic balance.

In the Figure 1, the sample of the respiratory system and
digestive system are demonstrated.
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Figure. 1 The Sample of Respiratory System and Digestive System
(Image from Internet)

2. THE PROPOSED METHODOLOGY

2.1 The bridge function of the nervous
system: bidirectional regulation of

sympathetic and parasympathetic nerves

The coordinated control of the respiratory and digestive
systems not only depends on the sympathetic and the
parasympathetic nervous systems, but is also regulated by the
cerebral cortex, brainstem and endocrine system to maintain
the body's balance in different environments. The autonomic
nervous system regulates respiratory and digestive activities
through different pathways to adapt to the physiological needs
of the human body, ensure adequate energy acquisition and
supply, and maintain the stability of the internal environment.

The parasympathetic nervous system plays an important role
in the digestive process, especially through the action of the
vagus nerve. The vagus nerve not only regulates the
movement and secretion of the gastrointestinal tract, but also
affects the heart and respiratory rhythms to ensure the
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coordination of the functions of various organs. For example,
after eating, the parasympathetic nerve activity increases,
stimulating the gastrointestinal tract to release digestive
enzymes, accelerating the decomposition of food and nutrient
absorption. At the same time, the vagus nerve helps the body
enter a "rest-digest” state by lowering the heart rate and
slowing down the breathing rate, so that resources can be
allocated to the digestive organs more efficiently. This rhythm
adjustment can reduce excessive energy consumption, put
people in a calmer state, and optimize the digestive process.
When a person enters a deep sleep or is in a highly relaxed
state such as meditation, the activity of the vagus nerve
increases, causing the heartbeat and breathing to slow down
further, and the gastrointestinal peristalsis frequency to
increase, helping to accelerate the digestion of food and the
discharge of metabolic waste. This deep parasympathetic
regulation is not only beneficial to the digestive system, but
also has a positive effect on repairing body functions and
improving immunity. In contrast, the sympathetic nervous
system plays a key role in stress or emergency situations.
When faced with danger or an emergency task, the
sympathetic nervous system is activated, rapidly increasing
the breathing rate and heart rate to cope with the muscle and
brain's demand for oxygen and energy. For example, when
faced with an intense exercise or emergency response, the
sympathetic nervous system temporarily suppresses digestion
and diverts blood from the digestive system to the muscles
and brain, giving priority to supporting movement and
cognitive responses. This "fight or flight" mechanism
effectively responds to stressful situations by accelerating
breathing and heart rate to put the body into a state of high
alert.

However, if this high activity of the sympathetic nervous
system is maintained for a long time, the human body may
experience a continuous "low digestion" state, resulting in
incomplete digestion and absorption of food, which may
cause gastrointestinal diseases in the long term, such as
imbalanced  gastric acid  secretion,  gastrointestinal
dysfunction, and even chronic inflammation. Long-term over-
activation of the sympathetic nervous system may also have
an adverse effect on the respiratory system, making breathing
shallow and rapid, reducing respiratory efficiency, and
affecting the body's oxygen exchange efficiency.

2.2 The regulation of acid-base balance:
co-processing of carbon dioxide and

metabolic waste products

The respiratory system directly affects the pH of the blood by
regulating the rate at which carbon dioxide is discharged from
the body. Under normal circumstances, the respiratory system
quickly discharges carbon dioxide produced in the body by
regulating the frequency and depth of breathing, maintaining
the pH value of the blood between 7.35 and 7.45. The
stomach and small intestine in the digestive system also play
an important role in the body's acid-base balance. The
stomach maintains a strong acid environment in the stomach
by secreting hydrochloric acid to ensure that the
microorganisms in the food are inactivated and effectively
decomposed; while the small intestine neutralizes gastric acid
through bicarbonate in pancreatic juice to protect the intestinal
mucosa.

The ingredients in the diet can also affect the body's acid-base
balance. For example, a high-protein diet will produce more
acidic metabolites, which will increase the burden on the
digestive system. This will feedback to the respiratory system
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through the blood system, and the respiratory system may
promote the discharge of acidic metabolites by speeding up
the respiratory rate to achieve balance. Conversely, if too
much alkaline food is consumed, the digestive system will
adaptively adjust the secretion of gastric acid, and the carbon
dioxide discharge of the respiratory system may be reduced
accordingly.

2.3 The shared mechanisms of metabolism
and nutrition: bidirectional support for the

body’s energy needs

Nutrients broken down and absorbed by the digestive system,
such as glucose and fatty acids, are the basis for maintaining
the normal functioning of respiratory muscles and other key
muscle groups. The effective operation of the respiratory
system, especially during exercise, requires adequate nutrition
and energy supply. Deficiencies in protein, vitamins (such as
B vitamins) and minerals can affect the function of respiratory
muscles, leading to dyspnea, changes in breathing depth and
frequency. For example, vitamin B12 deficiency may cause
respiratory muscle weakness, leading to changes in respiratory
rhythm. In addition, indigestion or malabsorption can reduce
nutrient supply, thereby affecting systemic metabolism,
including a reduction in energy supply to respiratory muscles.
The removal of metabolic waste also involves the interaction
of respiration and digestion. The respiratory system
participates in the removal of metabolic waste by excreting
carbon dioxide, while the digestive system secretes metabolic
enzymes to help break down toxic substances when excreting
waste. This coordination ensures the purification and health of
the body's internal environment.

3. CONCLUSION

This study preliminarily confirmed the existence of multi-
level physiological interaction mechanisms between the
respiratory system and the digestive system. Through the
regulation of the autonomic nervous system, the two systems
can achieve flexible functional regulation under different
conditions to adapt to the body's energy needs and internal
environmental stability. The synergistic effect of the
respiratory and digestive systems in acid-base balance and
metabolic waste excretion further demonstrates the
interdependence of the two systems. The results show that the
interaction between the respiratory and digestive systems is
not limited to independent physiological functions, but
maintains overall health through complex networking
mechanisms. Future research can further explore the
manifestation of this interaction under pathological
conditions, thereby providing a theoretical basis for the
diagnosis and treatment of related diseases.
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