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Abstract: Irritable bowel syndrome (IBS) is a gastrointestinal disorder that is characterized by abdominal pain and altered bowel
habits. The clinical manifestations of IBS include abdominal discomfort; irregular bowel movements; potential bleeding; and various
symptoms associated with somatic, visceral, and psychiatric conditions. Presently, the diagnosis of IBS relies on symptomatology and
the exclusion of other organic disorders, while treatment modalities include pharmacological interventions targeting primary symp-
toms, dietary modifications, and psychotherapy. Although the underlying mechanisms contributing to morbidity in IBS remain
inadequately understood, potential etiological factors include increased epithelial cell permeability, biological irregularities, inflamma-
tion, visceral hypersensitivity, genetic and epigenetic influences, and altered brain-gut interactions. IBS significantly diminishes the
quality of life and imposes substantial burdens on patients, healthcare providers, and healthcare systems. Recent academic research has
indicated that traditional Chinese medicine plays an increasingly significant role in IBS management. This study aimed to investigate
the efficacy and safety of Traditional Chinese Medicine (TCM) in treating IBS, focusing on the pathophysiological mechanisms
underlying the disorder, to provide insights into a promising complementary approach for managing IBS, with potential applications in
clinical practice to improve symptom management and patient quality of life. Further research into the specific mechanisms of TCM in
IBS treatment could pave the way for the development of targeted therapeutic strategies.
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Introduction
Irritable bowel syndrome (IBS) is classified as a functional gastrointestinal disorder that significantly affects individuals’
quality of life and social interactions.'* The underlying pathophysiology of IBS remains only partially elucidated in
contemporary medical research.” This condition is prevalent in approximately 5-10% of the general population.* IBS is
characterized by recurrent abdominal pain associated with alterations in bowel patterns or frequency.” Treatment strategies
primarily focus on alleviating abdominal pain and normalizing bowel habits, often targeting the most distressing symptoms.
First-line therapeutic interventions typically include dietary modifications, incorporation of soluble fibers, and use of
antispasmodic medications.®

IBS is recognized as a multifactorial disorder, suggesting that the underlying morbidity mechanisms are intricate and have not
been fully elucidated at the molecular level. Recent studies have identified various functional alterations associated with IBS,
including changes in visceral sensitivity, modifications in brain function, disruptions in intestinal motility, endocrine dysfunction,
and somatic and psychiatric comorbidities. Furthermore, investigations into the contributions of various proposed pathological
factors have yielded inconsistent results, with particular etiological factors frequently not correlating with specific bowel
symptoms.” For instance, although some studies have reported evidence of intestinal inflammation in IBS patients, others
have failed to replicate these findings despite the presence of similar gastrointestinal symptoms.® This variability extends to other
potential candidate biomarkers.
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This review aims to consolidate recent advancements in our understanding of the incidence of IBS, its comorbidities,
and the roles of inflammation, genetics, the gut microbiota, and the brain-gut axis in the mechanisms underlying IBS
morbidity. Additionally, we will examine current diagnostic methodologies and highlight the application of Traditional
Chinese Medicine (TCM) in the treatment of IBS.

Epidemiology of IBS

The Rome IV criteria, which serve as the current symptom-based diagnostic framework for IBS, were established through
consensus among experts on functional gastrointestinal disorders. This criterion stipulates that the diagnosis of IBS requires
the presence of abdominal pain in conjunction with alterations in the form or frequency of bowel movements for at least six
months.” Patients were categorized based on their predominant stool pattern using the Bristol Stool Morphology Scale, which
classifies them into four groups: IBS with diarrhea, IBS with constipation, IBS with a mixed stool pattern, and IBS not
otherwise classified.” Accurately determining the incidence of IBS poses significant challenges, particularly because of the
lack of universally accepted biomarkers for this condition.'® Consequently, IBS diagnosis primarily relies on self-reported
symptom clusters. Nevertheless, given that organic gastrointestinal diseases are relatively uncommon in the general popula-
tion, and that the diagnosis of IBS is contingent upon the manifestation of characteristic symptoms, population-based
epidemiological studies can offer insights into the actual incidence rates. In most geographical regions, the true incidence
of IBS is estimated to range from 5% to 10%."

The application of various iterative diagnostic criteria based on specific symptoms has resulted in discrepancies in the
reported incidence of the condition; nevertheless, the impact of the disease remains substantial, even among individuals who
self-identify as having IBS but do not fulfill the established criteria.'® Prior to the introduction of the Rome IV criteria in
2016,° two systematic reviews were conducted to assess the global prevalence of IBS.*'' The first review indicated
a combined prevalence of 11.2%, with rates ranging from 1.1% in Iran to 45% in Pakistan.'" The second review estimated
a global prevalence of approximately 8.8%." However, it is noteworthy that prevalence data from regions such as Africa,
Eastern Europe, and Middle East remain insufficient. The prevalence rates exhibit considerable variability, ranging from 1.1%
in France and Iran to 35.5% in Mexico. Despite the broadly accepted range of prevalence rates, estimates differ markedly
across studies, a phenomenon attributed in part to the heterogeneity of the research methodologies employed.

In 2020, the Rome Foundation conducted a cross-sectional survey encompassing 33 countries to investigate the global
incidence and burden of functional gastrointestinal disorders in a cohort of 73,000 patients across 26 nations.'? According to
Rome IV criteria, the incidence of IBS ranges from 1.3% to 7.6%, with a combined incidence of 4.1%. In countries where both
the Rome III and IV criteria were applied, the combined incidence decreased from 10.1% in Rome III to 3.8% in Rome IV.

Comorbidities and Overlap of IBS with Other Gastrointestinal and Functional Disorders
Research indicates that there is a significant overlap of at least 20% between IBS subtypes'’ and other functional
gastrointestinal disorders affecting both the upper and lower gastrointestinal tracts. This includes conditions such as
functional dyspepsia, heartburn, gastroesophageal reflux disease, and nausea'® as well as diarrhea, incontinence, pelvic
floor dyssynergia, and constipation.'> Furthermore, while the potential overlap between IBS and inflammatory bowel
diseases (IBDs), such as Crohn’s disease and ulcerative colitis, during periods of remission has been suggested,
consensus on this matter'® has yet to be reached.!”

Other conditions associated with IBS include functional non-bowel syndromes such as chronic pelvic pain syndrome related
to the urinary system, vulvodynia, overactive bladder, prostate pain syndrome, premenstrual syndrome, sexual dysfunction,
eating disorders, and malnutrition.'® Population-based studies have indicated a significant overlap between these syndromes and
IBS, often exceeding what is anticipated based on the individual prevalence of each condition. Given that many of these disorders
are typically diagnosed in specialized medical centers, there is an ongoing debate regarding the potential classification of certain
conditions, such as IBS and chronic pelvic pain, as manifestations of a singular underlying disorder.

Furthermore, numerous epidemiological studies have observed that not only IBS but also conditions associated with IBS
exhibit psychiatric comorbidities. The prevalence of these symptoms exceeds the anticipated levels and the general population
incidence of IBS.'® Consequently, the entire spectrum of this disease has been categorized under the designation ‘symptomatic

disease’.?°
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Risk Factors for IBS

Two systematic reviews have indicated that the prevalence of IBS is significantly higher in females compared than in
males.'" Furthermore, a meta-analysis of 14 studies revealed that the incidence of IBS is lower in individuals aged > 50
years than in those aged < 50 years.'' Currently, there is a lack of reliable data regarding the relationship between IBS
and socioeconomic status. IBS is frequently observed in patients with functional somatic syndromes.>' Various psycho-
social, biological, and environmental factors have been associated with IBS and may affect the severity of symptoms.
However, it remains uncertain whether these factors constitute genuine risk factors, as most existing studies are cross-
sectional and lack the temporal dimensions necessary to establish causal relationships.

One of the most widely acknowledged risk factors for IBS development, observed in approximately 10% of affected
individuals, is a history of acute intestinal infections.”* This subtype is referred to as postinfectious IBS, and can arise
following infections caused by bacteria, viruses, or protozoa. A retrospective cohort study indicated that even nonspecific
gastrointestinal infections are linked to an elevated risk of postinfectious IBS, comparable to that associated with culture-
confirmed bacterial or viral infections.”®> A meta-analysis encompassing 45 observational studies revealed a four-fold
increase in the likelihood of IBS development among individuals exposed to infection within a 12-month period. The
identified risk factors for the onset of IBS following infection include female sex, prior exposure to antibiotics,
psychological distress preceding the illness, and severity of the infection.”” While patients diagnosed with postinfectious
IBS may exhibit a more favorable prognosis than those with non-infectious forms of IBS, a longitudinal follow-up study
indicated that 15% of individuals with postinfectious IBS continued to experience symptoms after an eight-year period.**

Biophysical and Psychological Mechanisms in the Pathophysiology of IBS

A biophysical model elucidating the manifestations of abdominal pain and defecation disorders in IBS posits a genetic
predisposition influenced by adverse early life events, psychological factors, and gastrointestinal infections. These
elements are believed to induce modifications in the enteric nervous system, which governs gastrointestinal motility,
sensory perception, mucosal integrity, and secretory functions.

In addition to the psychological aspects of IBS,” communication between the gut and brain is bidirectional.
Longitudinal prospective studies have indicated that a subset of patients experience gastrointestinal symptoms before
the onset of psychological issues (Figure 1). Both gastrointestinal infections and psychological disorders have been
identified as distinct risk factors that contribute to the emergence of postinfectious IBS and extraintestinal symptoms
commonly associated with this condition.

Liver Spleen Qi

« imbalances can lead to liver-qi « weakness can lead to digestive « Disruptions can lead to IBS
stagnation dysfunctions, such as diarrhea (D) symptoms

*  Associated with subtypes IBS with *  Associated with IBS-D) or «  Treatment should restore its
constipation (IBS-C) constipation balance

\ )
|

IBS
(gastrointestinal disorder)

Signs and symptoms
4

Abdominal pain, diarrhea/constipation, and visceral hypersensitivity

Aggravating factors

4

Emotional factors (i.e., stress, anxiety, and depression)
exacerbate IBS symptoms

Figure | Pathophysiological Mechanisms and Aggravating Factors of IBS.
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Visceral sensory alterations in IBS are marked by central abnormalities in brain regions responsible for sensory processing,
emotional arousal, and areas beyond the anterior cortex. Additionally, changes in sensory and peripheral mechanisms, which
are regulated by descending pathways, have been implicated in the pathophysiology of visceral pain.’® On average,
approximately 60% of patients exhibit heightened sensitivity of the gastrointestinal tract to various physiological
stimuli.?”*® Dyskinesia in IBS is characterized by irregular colonic myoelectrical activity,” which manifests as repetitive
contractions of the small intestine and colon accompanied by abdominal pain as well as alterations in gastrointestinal and
colonic transit.*%>'

The interplay of various mechanisms, including psychological, sensory, and motor, exacerbates the severity of both
gastrointestinal and non-gastrointestinal symptoms, ultimately leading to diminished quality of life in affected individuals.>**

Fermentable oligosaccharides, disaccharides, monosaccharides, and polyols (FODMAPs) are found in significant
quantities in certain fruits, artificial sweeteners, legumes, and green vegetables and are characterized by poor absorption
across all individuals. These compounds are both fermentative and osmotic in nature, potentially leading to gastro-
intestinal symptoms in some patients.>* Randomized controlled trials (RCTs) have demonstrated that dietary modifica-
tions can influence IBS symptoms. However, current evidence does not establish a direct causal relationship between
specific foods and symptomatology. Notably, while the intraintestinal water content and colonic volume in individuals
with IBS are comparable to those observed in healthy individuals, the symptomatic response in IBS patients is more
pronounced, suggesting the involvement of visceral hypersensitivity.>> Additionally, dietary disaccharide dyspepsia may
result in symptoms due to osmotic diarrhea and gas production following fermentation of unabsorbed sugars.>>~° This
condition may be attributed to a deficiency in disaccharidase enzymes or, as evidenced in 4% of patients with IBS,
a deficiency in sucrase-isomaltase, which is responsible for the digestion of sucrose and starch.?’

Although certain studies have indicated that the gastrointestinal microbiome of individuals with IBS differs from that of

healthy individuals,**~**

the precise role of the microbiome in IBS remains uncertain, particularly given the lack of comprehen-
sive knowledge regarding the composition of a healthy microbiome. A systematic review identified a few consistent findings
related to IBS, but did not establish a definitive microbiome signature.*® Antibiotics have been shown to modify the microbial
composition of the gastrointestinal tract and are linked to the onset of IBS*' as well as to small intestinal bacterial overgrowth.*?
However, the role of antibiotics in this context is contentious, primarily because of the limitations inherent in current diagnostic
methodologies such as glucose and lactose breath tests** and the culture of jejunal aspirates.*

Furthermore, up to 25% of patients who fulfill the diagnostic criteria for IBS with diarrhea may actually have
idiopathic bile acid diarrhea, as evidenced by abnormal retention rates observed in SeHCAT scans** or total fecal bile
acid concentrations over a 48-hour period.** In a case series, fecal bile acids were found to correlate with fecal quantity,
morphology, and colonic transit time.*® Additionally, a case-control study suggested that elevated fecal bile acids in IBS
patients with diarrhea may be linked to a biological abnormality that indirectly enhances Clostridia microbiota.*’

Acute gastrointestinal infections result in alterations in intestinal permeability and the microbiome.*® Such modifica-
tions may facilitate the activation of immune cells within the gastrointestinal epithelium,*® which in turn can lead to the
release of cytokines that modify the neural regulation of gastrointestinal motility, sensation, and secretion. These
pathophysiological changes may persist for extended periods, as evidenced by the sensitivity of neuronal signaling in
post-infectious IBS, which can persist for up to two years following the initial infection.’® Additionally, other researchers
have observed increased gastrointestinal permeability accompanied by elevated immune cell counts® in IBS patients

without an infectious etiology.

The Role of the Enteric Nervous System (ENS), Immune System, and Brain-Gut Axis
in IBS

The ENS constitutes a comprehensive network of various intrinsic enteric neurons and glial cells situated between the
mucosal layer and circular and longitudinal muscle layers of the gastrointestinal tract. This system encompasses
motoneurons, intrinsic primary afferent neurons, and interneurons and is characterized by the presence of nearly all
neurotransmitter classes found in the central nervous system (CNS).’* The neurons within the ENS are organized into
two interrelated plexuses: the myenteric plexus, which primarily governs motility, and the submucosal plexus, which
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regulates secretory functions.>® Distinct classes of neurons are chemically differentiated by unique combinations of
neurotransmitters and modulators, many of which have been identified in the CNS.>* The ENS is intricately linked with
the gut-associated immune system, the endocrine system, as well as glial and epithelial cells, collectively forming what is
referred to as the gut connectome.’® This connectome illustrates the complex interactions and functional relationships
among various cell types within the gut that engage with both the ENS and the CNS.

Recent investigations have indicated that approximately 50% of patients with IBS exhibit abnormal activation of the mucosal
immune system, as evidenced by a two- to three-fold increase in mast cell density and significant infiltration of T lymphocytes.>
This state of low-grade inflammation is directly associated with heightened gut hypersensitivity and motor dysfunction,’® and is
mediated by the activation of TRPV1 channels and serotonin (5-HT) signaling pathways. Polyphenols, such as resveratrol and
curcumin, exert their effects through three primary mechanisms: first, they inhibit the NF-«B signaling pathway, leading to
a reduction in pro-inflammatory cytokines such as IL-6 and TNF-o. by 40% to 60%;>’ second, they facilitate the remodeling of
intestinal microbiota, resulting in a 2.8-fold increase in the Bifidobacterium/Firmicutes ratio while suppressing the proliferation
of opportunistic pathogens such as Desulfovibrio;™® and third, they promote the differentiation of CD4CD25FoxP3+ regulatory
T cells by modulating dendritic cell (DC) function, thereby enhancing intestinal immune tolerance by 35%. Clinical trial data
have demonstrated that a daily intake of 500 mg of olive polyphenol extract led to a 52% reduction in the frequency of abdominal
pain among IBS patients and a 67% improvement in abnormal defecation patterns.*

At the molecular level, epigenetic studies have confirmed that curcumin can decrease HDAC3 activity by 55%, resulting in
a 3.7-fold increase in acetylation of the FoxP3 promoter region, which is crucial for enhancing regulatory T cell function.
Concurrently, resveratrol has been shown to significantly improve the intestinal epithelial barrier function® by activating the
SIRT1 pathway and reducing mitochondrial reactive oxygen species (ROS) production by 68%. Current research is increas-
ingly focused on the triadic interactions among polyphenols, gut bacteria, and the immune system, particularly the antagonistic
effects of specific metabolites such as 3,4-dihydroxyphenylacetic acid on the TLR4 receptor. Recent animal studies have
revealed that this metabolite can reduce the pathological score in a dextran sulfate sodium (DSS)-induced colitis model by
72%, outperforming the traditional 5-aminosalicylic acid treatment.®'

The ENS is interconnected with the spinal cord, brainstem, and brain through primary spinal and vagal afferents, >

as
well as postganglionic sympathetic and vagal efferents. While the ENS possesses the capability to autonomously regulate all
gastrointestinal functions independent of CNS input, the CNS exerts a significant regulatory influence on intestinal behavior,**
modulating it in accordance with the overall physiological state of the organism and any homeostatic disruptions.®> Although
the ENS is often referred to as the “second brain”,°® it has traditionally been classified as a neural network. However, emerging
evidence suggests that specialized neurons that utilize neurotransmitters such as serotonin, catecholamines, and neuropeptides
also play a critical role in their function.®”-°® Recent investigations into the human ENS at single-cell resolution have identified
a significant gene® associated with neuropathic, inflammatory, and extraintestinal diseases. CADM2, which encodes a cell
adhesion molecule, is notably expressed in intermuscular regions rather than in the mucosal layer and overlaps with the largest
genome-wide association study (GWAS) related to IBS.”® The intermuscular glial cells are known to regulate neuronal
activity,”' manage oxidative stress and neuroinflammation, and provide nutritional support,”? among other functions. CADM2
is a member of the synaptic cell adhesion molecule (SvnCAMSs) family, which is involved in synaptic organization and
signaling.”? Understanding the mechanisms of communication between glial cells and neurons within the ENS is crucial to
elucidate the role of the ENS in both health and disease. Disruptions in this communication may contribute to the dysfunction
of the ENS circuitry observed in IBS.”* Recent comprehensive reviews have extensively examined neuron-glial signaling
mechanisms in the ENS, particularly in relation to gastrointestinal diseases, IBS, and visceral pain.”* Notably, CADM2 is
linked to a variety of psychological and neurological characteristics frequently observed in patients with IBS, including
psychological behavioral traits, risk-taking tendencies, neurotic features, and neurodevelopmental disorders.”> Furthermore,
synapses are integral to synaptogenesis, axonal guidance, and synaptic plasticity at the fundamental neurodevelopmental level,
potentially influencing a range of diseases.”®

Similarly, NCAMI1 has been identified in the largest GWAS to date and is implicated in the development of ENS. Similar to
CADM2, NCAMI has been associated with various aspects of ENS function, including cell migration, neurite outgrowth,
neuronal plasticity, and fasciculation,”” although it has not been studied extensively. Recent cross-tissue mapping utilizing
single-core RNA sequencing from eight healthy human organs has revealed that a group of genes, including NCAM1 and
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CADM2, are particularly associated with cognitive and psychiatric symptoms, such as general cognitive ability, risk-taking
behavior, intelligence, and neuroticism.”® Although the study did not include tissue samples from the enteric region of the
ENS, genes related to cognitive and psychiatric functions were found to be highly expressed in Schwann cells of the
esophageal mucosa, interstitial cells of Cajal (ICCs), and neurons within the muscular layer of the esophagus.”®

An expanding corpus of research, along with clinical observations, underscores the pivotal role of the brain in the
onset and persistence of IBS symptoms. Regardless of the initial trigger for symptoms, the brain is fundamentally
responsible for the organization and generation of conscious experiences related to abdominal pain, discomfort, and
anxiety, which are informed by sensory inputs from the gastrointestinal tract. Early life stressors and traumatic
experiences have been shown to elevate the risk of IBS, while psychosocial stressors encountered in adulthood
significantly influence the initiation of the first episode, emergence of symptoms, and their severity.”” Evidence suggests
that centrally targeted pharmacological interventions and cognitive-behavioral approaches are among the most efficacious
treatment modalities.**®' Specific brain functions, including sensory processing, emotional regulation, and cognitive
processes, arise from dynamic interactions among various brain regions that operate within extensive neural networks.**
The characteristics of these central networks have been investigated through neuroanatomical and neurophysiological
studies conducted in animal models as well as through a multitude of studies employing diverse structural and functional
brain imaging techniques in human subjects.®***

Various types of networks have been identified in the human population, including a functional brain network
characterized by evoked responses® and the intrinsic connectivity of the brain during resting states.®**® Additionally,
a structural network has been established based on gray matter parameters®’ and white matter properties as well as an
anatomical network derived from white matter connectivity.*® Research involving both evoked responses and resting
state assessments in patients with IBS has revealed abnormalities in regional and task-related networks that are linked to

89,90 1.91.92 93,94
9

emotional arousa central executive functions,g5 and

96,97

saliency detection, central autonomic regulation,

sensorimotor processing.

Characteristics and Diagnostic Features of IBS

IBS is a multifactorial and heterogeneous disorder; however, it exhibits certain common features. The condition
predominantly affects women between the ages of 20 and 40 years; however, in certain regions, a higher prevalence
was observed among younger males aged 16 to 30.”® IBS can manifest at any age.'> Notably, the average age of the
participants in clinical trials for novel IBS treatments was 45 years, reflecting a diverse age range among the affected
individuals. Common symptoms associated with IBS include emotional disturbances and extraintestinal manifestations,
such as back pain, gynecological and bladder issues, headaches, and fatigue,”” which may overlap with the symptoms of
other functional gastrointestinal disorders.'® Abdominal pain is a defining characteristic of irritable bowel syndrome
(IBS). Consequently, differential diagnosis is extensive, although several features assist in refining this process. First, as
IBS is a chronic condition, the etiology of acute abdominal pain is typically excluded. Second, while the pain is recurrent,
it is characterized by intermittent episodes rather than a constant presence. Third, pain is generally localized to the lower
abdomen, although some patients may experience discomfort in the upper abdominal region.'°’ Most importantly,
abdominal pain associated with IBS is linked to bowel movements and tends to occur in conjunction with alterations
in bowel frequency or consistency.5 Although IBS is classified based on the predominant bowel pattern, it is important to

note that this pattern may fluctuate in many patients.'%?

TCM Perspectives on the Etiology of IBS: Exogenous Factors, Improper Diet,
Emotional Disturbances, and Exhaustion

Exogenous Pathogenic Factors

The Yellow Emperor’s Canon of Internal Medicine identifies exogenous pathogenic factors such as wind, cold, summer
heat, dampness, dryness, and fire”. Owing to the distinctive characteristics of these factors, including regional and
seasonal variations, it is essential to adhere to the guiding principles of the three causes during treatment. The pathogenic
factors most closely associated with IBS are primarily “wind, cold, and dampness”.
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Improper Diet

The human body functions as an integrated organism, and its life processes require nourishment derived from the essence of
grains and serves as the primary source of this acquired essence. Zhang Zhongjing posits that “an appropriate diet benefits the
body, while an inappropriate diet can lead to disease”, highlighting the significance of dietary habits as a critical pathogenic
factor in disease development. Inappropriate dietary practices included overeating, hunger, unclean eating, and food aversion.
The spleen and stomach are the principal organs responsible for food digestion. Nutrient absorption relies on the ability of the
stomach to decompose food and the role of the spleen in transportation and transformation. When dietary practices are
unsuitable, the initial impact is on the functional capacity of the spleen and stomach, leading to dysfunction characterized by
the failure of the clear yang to ascend and turbid yin to descend. Consequently, the small intestine may struggle to
differentiate between clear and turbid substances, resulting in abdominal pain, distension, and diarrhea.'®

Emotional Factors

The Yellow Emperor’s Canon of Internal Medicine categorizes emotions as “joy, anger, worry, contemplation, sorrow,
fear, and surprise”. Emotions are intricately linked to innate predispositions, with varying endowments eliciting different
emotional responses. The understanding of emotional disorders has evolved, as evidenced by Zhang Jiebin’s establish-
ment of a dedicated chapter on “Nine Kinds of Emotions” during the Ming Dynasty, which elucidates the relationship
between emotions and diseases. Statistical analyses revealed that 296 medical records in the Clinical Guide Medical

Records pertained to emotional factors, encompassing approximately 60 distinct diseases.'®*

Qi is essential for normal
physiological activities and alterations in its movement can precipitate various ailments. There exists a direct correlation
between emotional states and the dynamics of qi movement; for instance, “anger causes qi to rise, while excessive joy
leads to a slackening of qi”. Emotional disturbances can disrupt normal ascending, descending, entering, and exiting qi,
resulting in pain and fullness sensations. Prolonged obstruction of the qi movement can adversely affect the body’s water

metabolism, leading to conditions such as abdominal pain, distension, and diarrhea.

Exhaustion and Deficiency

Within the framework of the three types of disease causes, fatigue and deficiency are recognized as sources of internal
injury stemming from imbalances in yin and yang, qi and blood, and deficiencies in vital qi. This concept encompasses
two dimensions: mild fatigue and a more severe strain that can damage visceral organs. Clinical manifestations typically
include fatigue, lack of vitality, pallor, and haggard appearance. The human body operates as an interconnected system,
in which dysfunction in one area can influence others. Contemporary research has indicated that the spleen, as understood
in TCM, plays a crucial role in maintaining the balance of intestinal flora.'%’

TCM Perspectives on the Pathogenesis of IBS: The Role of Spleen, Stomach, Liver Qi,
and Qi Regulation

IBS primarily manifests in the large and small intestines, and is significantly associated with the liver, spleen, and
kidneys. In TCM, this condition is often associated with the spleen and stomach. Building on this foundation, Zhang
Jingyue, during the Ming Dynasty, posited that IBS was also associated with dysuria. Professor Yao Naili'®® emphasized
the critical role of spleen and stomach strength, as well as the regulation of qi movement in the management of IBS.
Clinical observations by Professor Lv Lin have led to a refined understanding that the root cause of IBS is related to the
spleen and stomach, whereas symptomatic expression is attributed to liver-qi stagnation. Furthermore, Zhou Ying'®’
suggested that the interconnection between the heart and gallbladder plays a role in regulating emotions and the flow of
qi and blood, thereby linking IBS pathogenesis to these organs. Despite varying interpretations among practitioners
regarding the etiology of IBS, there is consensus on the importance of harmonizing the spleen and stomach and
regulating qi. The TCM perspective on the morbidity mechanism of IBS can be encapsulated as a deficiency in the
spleen and stomach induced by various pathogenic factors, leading to a disruption in the normal ascending and

descending movements of qi, which ultimately results in abnormal intestinal motility.
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Clinical Efficacy of TCM Formulations for Treating IBS Subtypes: Jianpi Zhixie
Decoction, Jiawei Tongxie Yaofang, and Zhizhu Pill in IBS-D and IBS-C

Li et al'® conducted an RCT to assess the clinical efficacy of Jianpi Zhixie Decoction (which includes) in conjunction
with Pinaverium Bromide Tablets for the treatment of diarrhea-predominant IBS characterized by liver depression and
spleen deficiency. The study involved 96 IBS patients exhibiting symptoms of liver depression and spleen deficiency
syndrome, who were randomly assigned to either a control group or an observation group, with 48 participants in each
group. The control group received Pinaverium Bromide Tablets, while the observation group was administered the Jianpi
Zhixie Decoction in addition to the control treatment. Jianpi Zhixie Decoction includes herbs such as Ren Shen
(ginseng), Bai Zhu (atractylodes), and Fu Ling (poria), which help strengthen the spleen, promote digestion, and resolve
dampness. Both groups underwent treatment for a duration of four weeks. The clinical efficacy of the interventions was
evaluated and comparisons were made regarding TCM syndrome scores, IBS symptom severity scores (IBS-SSS), serum
cytokine levels, and intestinal barrier function between the two groups before and after the treatment period. These
findings suggest that the Jianpi Zhixie Decoction may effectively inhibit gastrointestinal inflammatory responses, restore
intestinal barrier function, and alleviate clinical manifestations, such as abdominal pain and diarrhea.

Zhengyin'® conducted an RCT to evaluate the clinical efficacy of Jiawei Tongxie Yaofang in treating IBS-D
characterized by liver depression and spleen deficiency. The study involved 60 patients diagnosed with IBS-D associated
with liver depression and spleen deficiency syndrome who were randomly assigned to either a treatment or control group,
with 30 participants in each group. The treatment group received Jiawei Tongxie Yaofang, whereas the control group
received Pinaverium Bromide Tablets over a period of four weeks. This formulation typically contains Chao Bai Zhu,
Chen Pi, and Dang Gui, which are used to regulate liver qi, improve digestion, and relieve the abdominal pain associated
with IBS-D. These ingredients were chosen based on their ability to relieve bloating and regulate bowel movement. The
researchers assessed changes in TCM syndrome, irritable bowel syndrome quality of life scale (IBS-QoL), and Hamilton
Anxiety Scale (HAMA) scores before and after the intervention in both groups. The overall improvement in symptoms
was evaluated using IBS-SSS. Additionally, the study compared the improvement in individual symptoms, such as
abdominal pain and diarrhea, as well as the recurrence of symptoms four weeks post-treatment cessation between the two
groups. The findings indicated that Jiawei Tongxie Yaofang demonstrated a significant therapeutic effect in IBS-D
patients with liver depression and spleen deficiency syndrome, effectively alleviating symptoms of abdominal pain and
diarrhea, enhancing TCM syndrome scores, improving patients’ quality of life, and reducing anxiety levels.

Xu et al''”

containing herbs such as Zhi Shi (unripe bitter orange), Bai Shao (white peony root), and Sini Powder, in the treatment of

conducted an RCT to evaluate the clinical efficacy of Zhizhu Pill, a traditional formulation used in IBS-C,

irritable bowel syndrome with liver depression and qi stagnation, as well as their impact on gastrointestinal hormones.
This study involved 61 patients diagnosed with IBS-C, characterized by stagnation of liver qi syndrome, who were
randomly assigned to either a control group (n = 30) or an observation group (n = 31). In addition to the standard
treatment, the control group received oral mosapride citrate dispersible tablets, whereas the observation group was
administered oral Zhizhu Pill and Sini Powder over a treatment period of six weeks. The researchers compared TCM
syndrome scores, quality of life scores for patients with constipation (PAC-Qol), serum levels of motilin, vasoactive
intestinal peptide (VIP), and substance P, as well as clinical efficacy and adverse reactions between the two groups before
and after treatment. These findings suggest that pill and powder tablets are more effective than mosapride citrate
dispersible tablets in treating IBS-C with liver-qi stagnation, as they alleviate clinical symptoms, enhance mental well-
being, and improve quality of life by modulating the serum levels of VIP, motilin, and substance P.

Studies on the mechanism of action of TCM in treating IBS are summarized in Table 1 and were selected due to their
rigorous randomized controlled trial (RCT) design and specific focus on IBS subtypes such as IBS-D and IBS-C. These
studies are among the most recent and relevant in the field of TCM for IBS treatment, providing insights into the efficacy
of these formulations in modulating gastrointestinal motility, inflammation, and emotional symptoms commonly
observed in IBS patients. Furthermore, these studies provide robust data on symptom improvement, quality of life,
and biochemical markers, which have significantly contributed to the clinical understanding of TCM in IBS management.
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Table | Efficacy of TCM in the Treatment of IBS

Treatment Mechanism of Action

Jianpi Zhixie Jianpi Zhixie Decoction can effectively relieve clinical signs and symptoms such as abdominal pain and diarrhea, and

Decoction improve the daily life of IBS patients by inhibiting gastrointestinal inflammatory response and repairing intestinal barrier
function.

Jiawei Tongxie Yaofang | Jiawei Tongxie Yaofang can effectively improve the symptoms of abdominal pain, diarrhea and TCM syndrome scores,
improve the quality of life of patients, and alleviate the anxiety of patients in the treatment of IBS-D patients with liver
depression and spleen deficiency.

Zhizhu Pill and Sini The curative effect of Zhizhu Pill combined with Sini Powder is better than Mosapride Citrate Dispersible Tablets in the
Powder treatment of IBS-C patients with liver depression and qi stagnation syndrome, which may alleviate the clinical signs and
symptoms of patients, improve their mental state and improve their quality of life by regulating the levels of VIP, motilin
and substance P in serum.

Clinical and Preclinical Investigations of Acupuncture and Electroacupuncture for the
Treatment of IBS-D: Mechanisms and Efficacy

Zhan et al''' conducted an RCT to evaluate the clinical efficacy of acupuncture aimed at regulating the mind and invigorating
the spleen in conjunction with electroacupuncture for the treatment of IBS-D. The study involved 60 patients diagnosed with
IBS-D who were randomly assigned to either the medication or observation group, with 30 participants in each cohort. The
medication group received oral trimebutine maleate dispersible tablets, whereas the observation group received acupuncture
combined with electroacupuncture. The researchers assessed changes in the IBS-SSS, IBS-QoL score, Hospital Anxiety and
Depression Scale (HADS) score, and activation of mast cells (MCs) in the intestinal mucosa both before and after treatment.
A comparative analysis of the clinical efficacy between the two groups was performed. These findings suggest that the
combined approach of “Tiaoshen Jianpi” acupuncture and electroacupuncture demonstrates superior clinical efficacy in
treating IBS-D compared to the administration of medication alone, as it alleviates clinical symptoms such as abdominal pain,
enhances quality of life, mitigates depression, and reduces the activation of mast cells.

Xuemei''” conducted an RCT to investigate the effects of triple energizer acupuncture on abnormal gastrointestinal
motility, as well as the expression of stem cell factor (SCF) and tyrosine kinase receptor (TKR) in the colonic tissue of rats with
IBS-D. The study involved male Wistar rats, which were randomly assigned to four groups: blank, model, western medicine,
and triple energizer groups, with six rats in each group. All groups, except the blank group, underwent treatment with “glacial
acetic acid enema combined with restraint stress” to establish the IBS-D model. The Western medicine group received
pinaverium bromide (15 mg/kg) via gavage, whereas the triple energizer group received acupuncture at specific acupoints
(Shanzhong, Zhongwan, Qihai, Xuehai bilaterally, and Zusanli bilaterally) for 14 days, and each acupoint was stimulated for
30s daily. The general health of the rats was monitored, and various parameters were measured, including body weight, open-
field test results (both transverse and longitudinal movements), loose stool rates, and abdominal retraction reflex (AWR)
thresholds. The mRNA and protein expression levels of SCF and C-kit were assessed using RT-PCR and Western blotting,
respectively. These findings suggest that triple energizer acupuncture may ameliorate symptoms in IBS-D rats, potentially
through the modulation of SCF and C-kit expression in colonic tissue.

In a separate study, Wang et al''> examined the effects and mechanisms of hilling and inhibiting wood needle therapy
on intestinal mucosal barrier function in rats with IBS-D, focusing on the corticotropin-releasing factor (CRF)/CRF
receptor 1 (CRFR1) pathway. This study involved 40 female Sprague-Dawley (SD) rats, which were randomly divided
into four groups: blank, model, electroacupuncture, and agonist, with ten rats in each group. All groups except the blank
group were subjected to gavage with senna extract combined with chronic unpredictable mild stress to induce the IBS-D
model. The acupuncture group received acupuncture on one side of “Tianshu” and electroacupuncture on “Zusanli” and
“Taichong” (at frequencies of 2 hz and 15 hz) for 20 minutes, alternating every other day for 14 days. The agonist group
was administered a CRFR1 agonist, urotropin, 30 min after caudal vein injection using the same acupuncture protocol as
the electroacupuncture group. Post-intervention assessments included measuring visceral pain thresholds and Bristol

stool scores, evaluating anxiety and depression behaviors through elevated plus-maze and open-field tests, and
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Table 2 Acupuncture and Electroacupuncture Effects on IBS-D Symptoms and Mast Cell Activation

Treatment Mechanism of action
“Tiaoshen Jianpi” acupuncture combined The clinical curative effect of “Tiaoshen Jianpi” acupuncture combined with electroacupuncture on
with electroacupuncture IBS-D is better than that of single oral medication, which can relieve clinical signs and symptoms

such as abdominal pain, improve the quality of life, improve depression and reduce the activation of
MCs.

Trifocal needling Triple energizer acupuncture can improve the symptoms of IBS-D rats, which may be related to the
regulation of the expression of SCF, C-kit mRNA and protein in the colon tissue.

Earth up and wood suppression needling Hilling and inhibiting wood needle method can significantly improve the visceral hypersensitivity,

method anxiety and depression of IBS-D rats, which may be related to the inhibition of CRF/CRFRI pathway

and the restoration of intestinal tight junction protein expression.

quantifying serum and colonic tissue levels of CRF and CRFR1 using ELISA and immunohistochemistry. The study
found positive expression of tight junction proteins ZO-1, Occludin, and Claudin-1. These results indicate that hilling and
inhibiting wood needle therapy significantly alleviated visceral hypersensitivity, anxiety, and depression in IBS-D rats,
potentially by inhibiting the CRF/CRFR1 pathway and restoring intestinal tight junction protein expression.

The mechanism of acupuncture in the treatment of IBS is summarized in Table 2.

Clinical Efficacy of TCM Interventions in the Treatment of IBS-D: Randomized

Controlled Trials on Herbal Formulations, Acupuncture, and Moxibustion

Ying Xuqing''* designed an RCT to assess the effects of Huanggi Jianzhong Decoction combined with moxibustion on
clinical symptoms, inflammation, and gastrointestinal hormone levels in patients with IBS-D. The study included 80
patients with IBS-D who were randomly assigned to an observation group (n = 40) and a control group (n = 40). All
participants received standard Western medical treatment; however, the control group underwent moxibustion, while the
observation group received Huangqi Jianzhong Decoction in addition to moxibustion. Therapeutic outcomes in both
groups were compared. Serum levels of inflammatory markers (soluble interleukin-2 receptor [sIL-2R], tumor necrosis
factor-a [TNF-a], and interleukin-1p [IL-1B]) and gastrointestinal hormone markers (gastrin [GAS], motilin [MTL], and
somatostatin [SS]) were measured before and after treatment. Additionally, the IBS-QoL and HAMD were used to
evaluate the psychological status and quality of life of the patients. These findings suggest that Huangqi Jianzhong
Decoction combined with moxibustion effectively improves clinical symptoms, reduces inflammation, enhances gastro-
intestinal function, and alleviates negative emotional states in IBS-D patients.

Fan et al'’®

conducted an RCT to investigate the clinical efficacy and safety of Wuling capsules in conjunction with
acupuncture for the treatment of IBS-D. The study involved 140 patients diagnosed with IBS-D, who were randomly
assigned to either a control group or an observation group, with 70 participants in each group. The control group received
hydrotherapy along with oral trimebutine maleate and Wuling capsules, whereas the observation group received
acupuncture in addition to the treatments provided to the control group. Comprehensive therapeutic effects and overall
symptom relief were assessed in both the groups. Additionally, the quality of life of patients with IBS-D was measured
pre- and post-treatment using the IBS-QOL instrument, while anxiety levels were evaluated using the HAMA. The
degree of depression was assessed using the HAMD. Serum levels of diamine oxidase (DAO), D-lactate, intestinal fatty
acid-binding protein (IFABP), 5-HT, and calcitonin gene-related peptide (CGRP) were measured using enzyme-linked
immunosorbent assay (ELISA). The findings suggest that the combination of Wuling capsules with acupuncture and
moxibustion significantly enhances clinical efficacy, improves quality of life, alleviates anxiety and depression in patients
with IBS-D, reduces levels of DAO, D-lactic acid, IFABP, 5-HT, and CGRP, and effectively relieves gastrointestinal
symptoms while maintaining a high safety profile.

Li et al''® conducted an RCT to assess the clinical efficacy of warm needling in conjunction with Buzhong Yigqi
Decoction for the treatment of female patients with IBS. Sixty female patients with IBS were randomly assigned to either
the control or observation group, with each group comprising thirty participants. The control group received treatment
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with trimebutine maleate tablets, while the observation group received warm acupuncture alongside Buzhong Yiqi
Decoction, in addition to the control treatment. This study evaluated various outcomes, including clinical efficacy,
changes in TCM symptom scores, defecation patterns (daily frequency and instances of urgent defecation over ten days),
alterations in HAMA and HAMD scores, 5-HT levels, IBS Quality of Life (IBS-Qol) scores, and any adverse reactions.
These findings suggest that warm needling combined with Buzhong Yiqi Decoction is an effective, safe, and reliable
treatment for IBS in women.

Similarly, Zhang et al''” designed an RCT to investigate the effects of Tongxie Yaofang combined with moxa stick
moxibustion in patients with IBS-D, and its impact on immunoglobulin and serum inflammatory factor levels. In this
study, ninety-four patients diagnosed with IBS-D were randomly divided into the observation and control groups, each
consisting of forty-seven participants. The control group received Pinaverium Bromide Tablets, while the observation
group was treated with Tongxie Yaofang and moxa stick moxibustion for 14 days. The study compared clinical efficacy,
TCM symptom scores, IBS-SSS scores, IBS-Qol scores, immunoglobulin levels, and inflammatory factor levels between
the two groups, and documented any adverse reactions. The results indicated that the combination of Tongxie Yaofang
and moxa stick moxibustion enhanced clinical efficacy in patients with IBS-D, modulated immune responses, controlled
inflammation, alleviated pain, and improved symptoms, thereby warranting its application in clinical practice. The
mechanism of action of TCM in the comprehensive treatment of IBS is summarized in Figure 2 and Table 3.
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Figure 2 The broader treatment strategies, including psychological and dietary factors, that aim to alleviate IBS symptoms.
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Table 3 Clinical Efficacy of TCM Comprehensive Treatment in Irritable Bowel Syndrome-Diarrhea

Treatment Mechanism of action

Huanggqi Jianzhong Decoction combined | Huanggqi Jianzhong Decoction combined with moxibustion can effectively improve the clinical signs and
with moxibustion symptoms of patients with IBS-D, improve the level of inflammation and gastrointestinal function,
alleviate their negative emotions, and improve the quality of life of patients.

Waling capsule combined with Waling capsule combined with acupuncture and moxibustion can enhance the clinical efficacy,
acupuncture effectively improve the quality of life and anxiety and depression of IBS-D patients, reduce the levels of
DAO, D-lactic acid, IFABP, 5-HT and CGRP, and relieve gastrointestinal symptoms, with high safety.

Warm Needling Combined with Warm needling combined with Buzhong Yiqi Decoction can significantly improve the gastrointestinal
Buzhong Yiqi Prescription function of IBS patients, significantly improve the quality of life of patients, and the treatment is safe and
reliable.
Tongxie Yaofang combined with moxa Tongxie Yaofang combined with moxa stick moxibustion can improve the clinical efficacy of IBS-D
stick moxibustion patients, regulate immunity, control inflammation in vivo, and help to alleviate pain and improve
symptoms.
Perspectives

TCM offers a holistic and integrative approach to treating IBS, focusing on the balance of the liver and spleen qi, which
are central to the pathophysiological mechanisms underlying the disorder. Clinical studies have highlighted the efficacy
of TCM formulations, including Jianpi Zhixie Decoction, Jiawei Tongxie Yaofang, and Zhizhu Pill, in providing
significant relief for patients with both diarrhea-predominant (IBS-D) and constipation-predominant (IBS-C) subtypes.
These formulations address not only the primary symptoms of IBS, but also the underlying imbalances in gastrointestinal
motility, inflammation, and emotional regulation that often accompany the condition. In particular, these treatments have
demonstrated the potential to improve quality of life, reduce symptom severity, and modulate gastrointestinal hormones,
offering an alternative to or complementary therapy alongside conventional treatments. In addition, acupuncture,
particularly when combined with moxibustion, has been shown to alleviate abdominal pain and discomfort, regulate
bowel movements, and improve psychological well-being by reducing anxiety and depression, which are commonly
associated with IBS.

The application of TCM in IBS treatment has immense potential, offering alternative or complementary therapies
alongside conventional treatments. However, further research is required to optimize its effectiveness in IBS manage-
ment. Specifically, future research should focus on clarifying the mechanisms of action underlying individual TCM
therapies and their interactions with Western medical treatments. Additionally, investigations into the effects of
individual Chinese herbs, as opposed to synergistic formulations, would help to identify more precise therapeutic agents
for IBS. Moreover, pharmacokinetic studies examining the absorption, distribution, metabolism, and elimination profiles
of these herbs are essential to understand their long-term efficacy and safety.

Limitations
Despite the promising potential of TCM in IBS management, several challenges and limitations persist in its application
and scientific validation. One of the primary issues in the research on TCM for IBS is the ambiguity surrounding the
classification and assessment of TCM syndromes, particularly in animal model studies. To enhance the effectiveness of
follow-up research, it is essential that these models align more closely with specific TCM syndrome types, which will
allow for more precise investigations of therapeutic efficacy and underlying mechanisms of action within different IBS
subtypes. Currently, the predominant TCM prescriptions are primarily focused on strategies for soothing the liver and
strengthening the spleen to manage diarrhea. However, clinical practice incorporates a much broader range of effective
treatments that address various syndromes, which are not always adequately explored in research. Thus, clarifying the
specific mechanisms underlying the clinical efficacy of these TCM therapies, particularly through foundational and
mechanistic research, is vital to bolster the scientific rigor of TCM in IBS management.

Additionally, there is a lack of research examining the effects of individual Chinese herbs on IBS, with much of the
existing research focusing on synergistic formulations. However, the role of individual herbs and their specific

3086 https: International Journal of General Medicine 2025:18



Xu et al

contributions to treatment outcomes remain underexplored. Furthermore, studies on the pharmacokinetics of these herbs,
including their absorption, distribution, metabolism, and elimination profiles, are limited. Detailed pharmacokinetic
studies are necessary to better understand how these herbs interact within the body, their potential long-term efficacy, and
elimination half-life. Future research should prioritize these aspects to identify precise therapeutic agents and to evaluate
their long-term safety and effectiveness. Additionally, exploring the pharmacological interactions between TCM herbs
and conventional drugs could provide valuable insights into the safe integration of these therapies into the comprehensive
treatment strategies for IBS.

Conclusions

The application of TCM in treating IBS offers a promising, multifaceted approach that not only focuses on alleviating
symptoms, but also addresses the root causes of the condition, such as gastrointestinal motility, inflammation, and emotional
factors. While clinical evidence suggests that TCM therapies such as Jianpi Zhixie Decoction, Jiawei Tongxie Yaofang, and
acupuncture can be beneficial, there is a need for more rigorous, high-quality research to validate these findings and further
elucidate the critical mechanisms of action. Research should focus on bridging the gap between TCM syndromes and modern
scientific understanding to ensure that treatment models are more accurately aligned with the underlying pathophysiology of
IBS. Furthermore, addressing the current limitations in TCM syndrome classification and research methodology will be
crucial for advancing our understanding of the role of TCM in IBS treatment. Collectively, the continued exploration and
integration of TCM within modern IBS management paradigms will require a multidisciplinary approach that combines
traditional knowledge with contemporary scientific methods.
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