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Liu et al.: Mechanism of Traditional Chinese Medicine for Treating Functional Dyspepsia
Functional dyspepsia is a prevalent gastrointestinal disorder. Western medical treatment is often limited 
to symptom control with poor long-term efficacy due to the complex etiology of functional dyspepsia. In 
recent years, traditional Chinese medicine has gained attention due to its unique therapeutic advantages. 
This paper aims to review the progress of research on the mechanism of traditional Chinese medicine 
in treating functional dyspepsia. After reviewing the literature, it was found that traditional Chinese 
medicine treatment of functional dyspepsia involves improving gastrointestinal dynamics, reducing 
visceral sensitivity, regulating duodenal immune function, and correcting brain-intestinal axis disorders. 
This demonstrates its multi-targeted and multi-pathway characteristics in treating the disease, providing a 
new approach for the comprehensive treatment of functional dyspepsia. However, further clinical research 
is required to improve the scientificity and effectiveness of treating functional dyspepsia with traditional 
Chinese medicine therapies and promote the further development of traditional Chinese medicine in the 
field of functional dyspepsia treatment. 

Key words: Functional dyspepsia, Chinese medicine therapy, depression, anxiety, gastrointestinal 
dynamics, brain-gut axis

Functional Dyspepsia (FD) is a common digestive 
disorder that presents with symptoms such as 
postprandial fullness, discomfort, early satiety, 
recurrent epigastric pain, and burning sensation[1]. The 
cause of the disease is often difficult to identify, and 
it may be accompanied by negative emotions such as 
anxiety and depression[2]. The pathophysiology of FD 
is not yet fully understood. Available studies suggest 
that its pathogenesis mainly involves disorders of the 
brain-gut interaction pathway, visceral hypersensitivity, 
gastrointestinal insufficiency, duodenal micro 
inflammation, and psycho-spiritual factors[3,4]. FD 
affects over 10 % of the global population[5]. Currently, 
treatment for this condition is primarily symptomatic. 
However, due to the recurring nature of FD, long-term 
medication use can result in adverse effects on the human 
body and economic burden, significantly impacting 
patient’s quality of life. Therefore, discovering a safe 
and effective treatment is crucial in managing FD. 
Research suggests that patients with FD often turn to 
complementary alternative medicine therapies as a 
therapeutic alternative[6]. This indicates that Traditional 

Chinese Medicine (TCM) therapies are widely used in 
the treatment of FD, although their mechanism of action 
has not yet been fully clarified. Therefore, this paper 
focuses on studying the mechanism of TCM therapy 
in the treatment of FD, with the aim of providing a 
reference for subsequent research and treatment of this 
disease.

ANIMAL MODEL STUDIES
Animal models are essential for investigating the 
pathological mechanisms of diseases. The research 
results obtained from these models deepen our 
understanding of the pathophysiology of diseases 
and help to uncover possible therapeutic strategies. 
In the field of FD research, stable and reliable animal 
models are indispensable tools and foundations in TCM 
research. By summarizing the methods used to establish 
animal models of FD, we can optimize TCM treatment 
protocols for FD and facilitate in-depth research on 
the mechanisms of TCM treatment for FD. Table 1[7-33] 
synthesizes reports of animal studies on the use of TCM 
therapies for the treatment of FD, providing references 
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and insights for future studies.

Animal models of FD can be broadly classified into 
three main categories; unifactorial modeling, bifactorial 
modeling, and multifactorial modeling. Although the 
one-factor modeling method is simple to operate, it has 
a relatively short duration of the simulated disease state. 
This may not truly reflect the actual situation of FD 
patients and may increase the tolerance of experimental 
animals to corresponding stimuli. Therefore, its 
application in long-term studies is limited. Therefore, 
current research tends to use two-factor or multi-factor 
modeling methods. These approaches are composite and 
closer to the actual onset of the disease in FD patients, 
allowing for a more comprehensive simulation of the 
complexity of the disease. However, there is still a lack 
of uniformity in the selection of intervening factors. 
Further experimental studies are required to validate and 
optimize the stimuli that should be used in combination 
to construct more accurate models. This is crucial for 
deepening our understanding of the pathogenesis of FD 
and developing more effective treatments.

FD is a complex disease that involves multiple factors. 
Its pathological mechanism is the result of a complex 
interaction between biological, psychological, and 
sociological factors. However, currently existing 
animal models do not fully reflect the comprehensive 
mechanisms of FD. The evaluation system for animal 
models of FD is primarily based on the pathological 
characteristics of modern medicine. However, there is 
a relative lack of evaluation indexes that reflect TCM 
evidence. Therefore, a unified evaluation system is 
necessary to consider the pathological features of 
modern medicine and the characteristics of TCM 
syndromes. This system should select corresponding 
detection indexes to improve the objectivity and 
scientificity of the model evaluation. Such an approach 
will enable a more in-depth study of the mechanism 
of TCM treatment of FD and provide a more effective 
strategy for its treatment.

IMPROVE GASTROINTESTINAL POWER
Gastrointestinal motility refers to the coordinated 
neuromuscular movement that transports food through 
the digestive system, enabling mechanical and chemical 
digestion and absorption[34]. Disorders in gastrointestinal 
dynamics can cause dysfunction of gastrointestinal 
motility, leading to symptoms such as early satiety, loss 
of appetite, and delayed gastric emptying[35]. Chinese 
medicine therapy has been found to have a significant 
impact on regulating gastrointestinal motility. Studies 
have primarily focused on the autonomic nervous 

system, gastrointestinal hormones, and mitochondrial 
homeostasis.

Regulation of autonomic nervous system disorders:

The autonomic nervous system is composed 
primarily of the sympathetic and vagus nervous 
systems. The vagus nerve can stimulate digestive 
tract activity, while the sympathetic nerve can inhibit 
it. Postganglionic fibers of the vagus nerve release 
acetylcholine, which promotes muscle contraction 
at the nerve junction[36]. Research has indicated[37] 
that individuals with FD experience a reduction in 
vagal tone and an increase in sympathetic activity, 
indicating that autonomic function may have a 
significant impact on FD gastric function.

It has been found that transoral vagus nerve 
stimulation is effective in alleviating major dyspeptic 
symptoms in patients with non-severe FD. Research 
has demonstrated[38] that administering transoral 
vagus nerve stimulation to patients resulted in lower 
postprandial satiety scores, higher percentages of 
normal gastric slow waves, and improved clinical 
symptoms of dyspepsia in FD patients. This suggests 
that transcutaneous auricular vagus nerve stimulation 
can regulate gastrointestinal motility and improve 
FD symptoms by mediating the efferent mechanism 
of the vagus nerve.

Regulation of gastrointestinal hormone secretion:

Gastrointestinal motility is regulated not only by the 
nervous system but also by various gastrointestinal 
hormones. These hormones are secreted by specific 
cells within the gastrointestinal tract and released 
into circulation as needed. Factors such as food 
intake, neural signaling, and endocrine regulation 
regulate their secretion. Gastrointestinal hormones 
can affect the motility, secretion, and sensation 
of the gastrointestinal tract by binding to specific 
receptors in various parts of the body once they 
are released into the bloodstream[39]. Examples of 
these hormones include Gastrin (GAS), Substance P 
(SP), Motilin (MTL), and growth hormone Ghrelin 
(GHR), which promote gastrointestinal motility. 
In contrast, gastrointestinal hormones such as 
Cholecystokinin (CCK), Glucagon-Like Peptide-1 
(GLP-1), and growth inhibitor Somatostatin (SS), 
inhibit gastrointestinal motility[40,41]. Patients with FD 
experience hypodynamic gastrointestinal disorders 
due to dysregulation of gastrointestinal hormones. 
Several studies have indicated that patients with 
FD have elevated levels of hormones that inhibit 
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dynamics in the gastric smooth muscle[52]. Xiangsha 
Liujunzi Tang has been found to regulate the PINK1/
Parkin pathway, inhibiting mitochondrial autophagy 
and splitting process, which effectively reconstructs 
the quality control system of mitochondria. This, 
in turn, promotes the restoration of gastrointestinal 
dynamics in FD rats. Furthermore, previous 
research has demonstrated that Chaihu Shugan 
San has the ability to decrease the release of 
mitochondrial Reactive Oxygen Species (ROS) and 
Malondialdehyde (MDA)[53], thereby alleviating 
oxidative stress in intragastric mitochondria. It also 
down-regulates the expression of LC3 and Beclin 
1 proteins, while increasing the expression of p62 
proteins, which inhibits intragastric mitochondrial 
autophagy in FD rats. This leads to the restoration 
of gastric tissue and granule homeostasis, ultimately 
correcting gastrointestinal dysfunction in rats.

In summary, TCM therapies, such as electro 
acupuncture and oral TCM, can treat FD by restoring 
gastrointestinal motility. The therapeutic mechanisms 
mainly involve three key aspects; autonomic 
regulation, gastrointestinal hormone secretion, and 
maintenance of mitochondrial homeostasis. These 
reflect the unique advantages and comprehensiveness 
of TCM in treating FD.

REDUCE VISCERAL HYPERSENSITIVITY
Abdominal pain is a prevalent symptom of various 
digestive disorders. Visceral hypersensitivity is 
a significant cause of abdominal pain in these 
gastrointestinal disorders[54]. Extrinsic sensory 
pathways, such as gastrointestinal nerve fibers, 
gastrointestinal hormone receptors, inflammatory 
mediator receptors, and ion channels, mainly transmit 
the stimulation of visceral sensation to the central 
nervous system. The mucosal epithelial cells and 
nerve fibers of the digestive organs, such as the 
stomach and duodenum, are highly sensitive to 
mechanical, chemical, and inflammatory stimuli. 
Abnormal activation of these cells and nerve fibers 
can cause visceral hypersensitivity, leading to pain and 
discomfort[55]. Literature notes that mast cell activation 
in the duodenum leads to overexpression of transient 
receptor potential vanilloid receptors, which triggers 
FD symptoms[56]. Clinical data also show that patients 
with FD have gastric and duodenal hypersensitivity[57], 
making the reduction of visceral hypersensitivity an 
effective means of treatment.

Research has indicated[58], FD rat models were 
established using iodoacetamide gavage combined with 

gastrointestinal motility, such as CKK and SS, 
and decreased levels of hormones that promote 
gastrointestinal motility, such as GAS and MTL [42-

44]. This suggests that the coordinated action of these 
gastrointestinal hormones is necessary to maintain 
the balance and stability of gastrointestinal function.

Research has indicated that in a rat model of FD, 
there was a reduction in gastric emptying rate 
and small intestinal propulsion rate[45]. This was 
accompanied by a decrease in serum levels of GHR 
and GAS. Treatment with Huazhuo Jiedu Shugan 
Fang significantly increased serum levels of GHR 
and GAS in liver-depleted FD rats, leading to the 
restoration of gastrointestinal motility. Furthermore, 
one study used electroacupuncture in combination 
with acupuncture burrowing to treat FD rats[46]. 
The results indicated a significant increase in the 
serum levels of MTL and GAS, as well as a notable 
acceleration in the rate of gastric emptying. The 
findings indicate that the combination of electro 
acupuncture and acupoint burrowing treatment can 
effectively regulate gastrointestinal hormone levels 
in rats with FD, thereby promoting the recovery of 
gastrointestinal motility. These studies offer new 
insights and potential therapeutic strategies for the 
treatment of FD.

Restoring mitochondrial homeostasis:

Mitochondria play a crucial role in intracellular 
energy metabolism. As the primary organelles 
responsible for synthesizing Adenosine Triphosphate 
(ATP), their fundamental function is to provide 
essential energy for all cellular activities[47]. 
Mitochondria can adapt to exogenous and endogenous 
stresses under normal conditions, regulating their 
function to ensure the energy requirements of the 
gastrointestinal tract are met[48]. The Interstitial Cells 
of Cajal (ICC) in the gastrointestinal tract contain a 
significant number of mitochondria, which supply 
the energy required for gastrointestinal motility[49]. 
In recent years, there has been increased attention 
on the role of mitochondrial dysfunction in the 
pathogenesis of FD, specifically gastric dyskinesia[50]. 
Abnormalities in the structure, number, and function 
of mitochondria are often closely associated with 
gastrointestinal dyskinesia in FD[51], indicating that 
maintaining mitochondrial homeostasis is crucial for 
the normal function of the gastrointestinal tract.

Research has indicated that spleen deficiency FD 
rats exhibit a disordered state of mitochondrial 
quality control system and impaired gastrointestinal 
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grade duodenal inflammation in the pathophysiology 
of FD. Study also found a correlation between 
low-grade inflammation in FD and impairment of 
duodenal mucosal integrity[66]. Chronic stimulation of 
inflammatory cells may lead to damage to the intestinal 
mucosal barrier, which in turn increases intestinal 
permeability. As the intestinal barrier is crucial in 
preventing harmful substances, an increase in intestinal 
permeability could result in the passage of invasive 
irritants across the intestinal mucosa. This could further 
exacerbate the local inflammatory response and even 
trigger systemic immune activation. Researchers 
used duodenal confocal laser micro endoscopy to 
observe increased duodenal epithelial cell gaps in FD 
patients[67]. This confirms the pathologically important 
role of impaired duodenal intestinal barrier in FD.

Research has indicated that TCM therapeutic 
approaches may be effective in improving duodenal 
problems in functional gastrointestinal disease. 
Specifically, electro acupuncture treatment has been 
found to significantly increase the expression levels of 
intestinal tight junction proteins Zonula Occludens-1 
(ZO-1), decrease the levels of TLR4, Myd88, and 
NF-κB p65 proteins, and reduce the serum levels of 
inflammatory factors Interleukin-6 (IL-6) and Tumor 
Necrosis Factor-Alpha (TNF-α) in FD rats[68]. The 
findings suggest that electro acupuncture treatment has 
the potential to restore the integrity of the duodenal 
mucosal barrier by modulating the Toll-Like Receptor 
4 (TLR4)/Nuclear Transcription Factor Kappa B (NF-
κB) p65 signaling pathway[69]. Furthermore, a study 
found that Wenweiyang Tang was effective in reducing 
the number of duodenal mast cell degranulation’s and 
trypsin-like enzyme content in rats with FD, indicating 
an improvement in the low-grade inflammatory state of 
the duodenum. 

These findings confirm the potential of TCM therapies 
in modulating duodenal immune function. They provide 
new evidence for the application in FD pathology 
research.

CORRECTING BRAIN-GUT AXIS 
DISORDERS
The brain-gut axis is a complex bidirectional 
communication network between the brain and the gut. 
This network includes multiple transmission pathways, 
such as the central nervous system, the endocrine 
system, the Hypothalamic-Pituitary-Adrenal (HPA) 
axis, the immune system, and microbial metabolites. 
Each of these pathways has the potential to influence 

the tail-clamping method, which showed an increase in 
visceral sensitivity. The study also observed a decrease in 
the content of duodenal EC cells, 5-Hydroxytryptamine 
(5-HT), and 5HT3 receptor (5HT3r) in these FD rats 
after the administration of Jiawei Liujunzi Tang. This 
suggests that Jiawei Liujunzi Tang could alleviate 
the visceral hypersensitivity of FD by modulating the 
signaling of 5HT3r in duodenal EC cells. Experiments 
using electroacupuncture to treat FD rats at the Zusanli 
resulted in a decrease in the number of Mast Cells (MC) 
in the rat stomach and a reduction in the levels of gastric 
Protease-Activated Receptor-2 (PAR2) and Transient 
Receptor Potential Vanilloid Subtype 1 (TRPV1) 
proteins[59]. This suggests that electro acupuncture to 
ST36 can inhibit the visceral hypersensitivity response 
in FD rats via the mast cell/TRPV1 signaling pathway, 
thereby increasing gastric compliance.

In summary, TCM therapies such as acupuncture and 
Chinese herbal medicine can effectively regulate the 
sensitivity of internal organs to mechanical, chemical, 
or inflammatory stimuli, reducing discomfort caused by 
hypersensitivity reactions.

REGULATION OF DUODENAL IMMUNE 
FUNCTION
The duodenum has a crucial role in functional 
gastrointestinal disorders as it regulates the passage 
of food, such as chyme, from the stomach to the small 
intestine. Additionally, the autocrine and paracrine 
mechanisms of the duodenum are involved in the 
mucosal defense against acids and in the luminal 
digestion of nutrients[60]. In FD patients, even minor 
stimulation of the duodenum may trigger symptoms of 
dyspepsia[57]. It has been suggested that the duodenum 
plays a central role in the pathogenesis of FD and is 
a key factor in the production of FD symptoms[61]. 
Research has shown that increased numbers of 
Eosinophils (EOS) and MC in the duodenal mucosa of 
FD patients are strongly associated with postprandial 
discomfort symptoms[62]. The study suggests that FD 
patients have duodenal immune dysfunction, which is 
characterized by low-grade inflammation and impaired 
mucosal barrier.

Since Talley et al.[63] first found eosinophilic 
infiltration in the duodenum of FD patients in 2007, 
the study of duodenal low-grade inflammation has 
been progressively deepened. Clinical data[64,65] 
demonstrated the existence of ultrastructural changes 
in the duodenum of FD patients with EOS and mast 
cell degranulation status, indicating the role of low-
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of FD by enhancing the survival environment of 
microorganisms.

Adjusting pressure levels:

Stress is a dynamic response process that occurs in 
an organism when its homeostasis is challenged. The 
outcome depends on the type, severity, and duration 
of the stressor, the stress response that is triggered, 
and the organism’s ability to restore homeostasis[78]. 
Stressors, whether external or internal, may disrupt 
the organism’s homeostatic balance. During this 
process, there is an interaction between the state 
of stress and the physiological functions of the 
gastrointestinal tract, both kinetic and sensory. This 
interaction is mainly facilitated through the brain-gut 
axis[79]. Sensory or external stimuli are transmitted 
to the brain via the nervous system, affecting the 
sensory, secretory, and kinetic functions of the 
gastrointestinal tract. Simultaneously, gastrointestinal 
symptoms can influence the individual’s behavioral 
and emotional states through the brain-gut axis. 
According to research[80], patients with FD often 
experience emotional states such as stress, anxiety, 
and depression. Therefore, regulating stress levels 
has become an important strategy in treating FD.

Scholars used electro acupuncture to treat FD rats[81]. 
This resulted in an increase in the level of autonomic 
locomotion, a decrease in the expression level of 
5-HT3R and Corticotropin-Releasing Hormone 
(CRH) in the hypothalamus, and the alleviation of 
anxiety symptoms. These findings suggest that electro 
acupuncture can alleviate the stressful state of FD rats 
by restoring the function of the HPA axis, correcting 
the disordered state of the cerebral-intestinal axis, 
and ameliorating the symptoms related to FD.

In summary, TCM therapy can regulate changes 
in intestinal flora and stress levels to correct the 
disordered state of the brain-gut axis. This approach 
not only focuses on relieving FD symptoms but also 
aims to regulate the balance of the body as a whole, 
reflecting the concept of holistic treatment in TCM.

SUMMARY 
FD is a prevalent digestive disorder characterized by 
symptoms such as abdominal discomfort, fullness, 
and early satiety, without any organic lesions. It is 
important to note that any subjective evaluations 
have been excluded from this description. In recent 
years, Chinese medicine has demonstrated distinct 
advantages in treating FD. It achieves this by enhancing 

mental, brain, and cognitive health[70]. Currently, there 
is a broad academic consensus that changes in brain-
gut interactions play a key role in the development 
of Functional Gastrointestinal Disorders (FGID)[71]. 
Therefore, an increasing number of studies have begun 
to focus on the effects of the brain-gut axis on FD. 
TCM therapies have been effective in regulating the 
imbalanced state of the brain-gut axis. Studies on TCM 
have focused on key factors such as intestinal flora and 
psychosocial stress.

Regulation of changes in intestinal flora:

Gut flora refers to the collection of microorganisms 
located in the human gastrointestinal tract, and 
although each individual’s flora is unique, these 
microbial communities exhibit certain similarities 
in individuals in healthy states[72]. The gut flora is a 
crucial component of the brain-gut axis, existing in 
a bidirectional neuroendocrine network between the 
central nervous system, the enteric nervous system, 
and the gastrointestinal tract. Its participation in 
constituting the brain-gut-microbial axis is essential 
for maintaining the balance of the brain-gut axis[73]. 
Intestinal flora changes are closely related to the 
pathogenesis of FD[74]. The balance of gut flora plays 
a crucial role in regulating intestinal barrier function 
and mucosal T-cell activity. When this balance is 
disrupted, it can cause visceral pain responses, 
increased intestinal permeability, and brain and 
behavioral dysfunction[75]. Studies have shown 
that patients with FD have a significantly altered 
composition of intestinal flora compared to healthy 
individuals[76], indicating that altered intestinal flora 
is a major factor in the predisposition to FD.

Researchers explored the therapeutic approach to FD 
by using TCM Chaihu Shugan San to treat FD model 
rats[8]. The study results showed that the intestinal 
flora structure of rats treated with Chaihu Shugan San 
was more similar to that of the healthy control group. 
Specifically, the abundance of Firmicutes decreased 
in these rats, while the abundance of Bacteroidetes 
and the unclassified genus Muribaculaceae increased. 
These findings suggest that Chaihu Shugan San may 
have a therapeutic effect on FD by restructuring 
the intestinal flora. Additionally, a separate study 
found that the application of Banxia Xiexin 
Tang in the treatment of FD patients effectively 
regulated the patient’s gastrointestinal hormone 
levels and promoted the restoration of intestinal 
flora diversity[77]. It has been confirmed that Banxia 
Xiexin Tang can effectively improve the symptoms 
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