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Functional dyspepsia is a gastrointestinal disorder characterized by postprandial fullness, early satiation, epigastric pain,
and epigastric burning. The pathophysiology of the disease is not fully elucidated and there is no permanent cure,
although some therapies (drugs or herbal remedies) try to reduce the symptoms.
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| 1. Introduction

Functional dyspepsia (FD) is considered to be one of the most common disorders in clinical practice . It has a high
prevalence that affects 10-30% of adults and 3.5-27% of children worldwide [&. Despite its high prevalence, there are
major uncertainties regarding its definition, pathophysiology, diagnosis, treatment, and prognosis [,

| 2. Pathophysiology

Although the etiology of the disorder has not been fully elucidated, the main pathophysiological mechanisms that have
been proposed throughout the years include motility alterations and psychosocial factors. The disruption of the
microbiota—gut-brain axis, with abnormal central modulation, visceral hypersensitivity, and increased mucosal
permeability contribute to the pathophysiology of FD. Increased intestinal permeability, immune activation, and gut
dysbiosis caused by stress, which in turn affect the nervous system, suggests the concept of an impaired bidirectional
communication of the “brain—gut axis” in FD Bl In addition, acute enteric infections lead to colonic inflammation,
recruitment of eosinophils and mast cells, lymphoid follicles, and duodenal mucosal bacterial loads, which affect the
symptomatology of FD patients. Increased levels of inflammatory cytokines in the colonic mucosa are associated with
anxiety and depression, which are related to the gut—brain axis . Finally, genetic factors (such as polymorphisms in the
genes related to gastrointestinal mobility and immune function), Helicobacter pylori infection, and impaired duodenal
mucosal barrier function have been linked with worse FD symptoms BIEIZ (Figure 1).
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Figure 1. Pathogenesis of functional dyspepsia (FD). A series of pathogenic factors have been proposed for FD, including
central nervous system abnormalities and genetic predisposition, as well as psychological factors, which have been
suggested to interfere with the gut-brain axis function. Visceral hypersensitivity, impaired gastrointestinal motility,
increased epithelial barrier permeability of the duodenal mucosa and infections, such as Helicobacter pylori, have been
associated with altered intestinal flora in FD towards immune activation, immune cell infiltration, and low-grade
inflammation.

| 3. Clinical Manifestations

According to the Rome IV criteria for the diagnosis of functional dyspepsia, the main clinical symptoms include
bothersome postprandial fullness, early satiation, epigastric pain, and/or epigastric burning along with the absence of any
structural disease that may explain the symptoms. Furthermore, the above symptomatology impairs the patient’s quality of
life and emotional health, and creates significant financial burden due to increased medical expenses and reduced work
productivity. (. FD symptoms must be present for a minimum of 3 days a week during the last 3 months, they must be
chronic, and start at least 6 months before diagnosis . FD diagnosis includes an evaluation of the clinical history,
physical examination, minimal laboratory tests, and a normal upper endoscopy. It is further categorized into epigastric
pain syndrome (EPS) and eating-related postprandial distress syndrome (PDS). PDS is defined by bothersome
postprandial fullness, that can affect typical activities, and/or bothersome early satiation, that can prevent the completion
of a regular-sized meal. EPS is defined by bothersome epigastric pain and/or epigastric burning, both severe enough to
disturb usual activities. The Rome IV classification involves not only PDS and EPS, but also their overlap (PDS-EPS
overlapped syndrome), which is observed more frequently in hospital than in the general population &,

| 4. Medicines

As there is no standard treatment for FD, research on effective therapies is ongoing, but still needs further confirmation.
The acid-suppressive therapy with proton pump inhibitors (PPIs) is the most common treatment method 29, Treatment
with the tetracyclic antidepressant mirtazapine improves the quality of life, and buspirone, a serotonin-1A receptor agonist,
can alleviate FD symptoms 1. Prokinetics facilitate the gastric emptying rate 12, while amitriptyline, a neuromodulator,
seems to be less effective for the treatment of FD 13l Finally, the antibiotic rifaximin can change the duodenal
microenvironment and reduce FD symptoms 241,

| 5. Herbal Remedies

Several herbal remedies have been proven effective and safe in FD with comparable outcomes with conventional
treatments, and can serve as complementary and alternative medicine, especially when first line therapeutic approaches
fail or are inaccessible to patients . Some herbal oils improve PDS and EPS, and improve gastrointestinal symptom
rating scale (GSRS) numbers and quality of life scores 12 Herbal treatments show anti-inflammatory effects and
contribute to an improvement in the function of gut microbiota, immune system, central stimuli, and intestinal motility in FD
(18] A systematic review and meta-analysis of 23 randomized controlled trials (RCTs) comparing the effectiveness of
herbal treatments versus a placebo or other standard treatments for FD found that the majority of participants (>60%) in
the herbal treatment group experienced an improvement in symptomatology and quality of life, compared to participants in
the placebo group 4. Chinese herbal medicines have been considered an effective alternative to prokinetics, according
to a meta-analysis of 28 RCTs showing that Chinese herbal remedies were more effective than prokinetics at reducing the
overall symptoms 18 A combination of three herbs (Trachyspermum ammi L., Anethum graveolens L., and Zataria
multiflora Boiss) may be important in the treatment of FD, as the essential oils were proven more effective than
omeprazole 13l Similarly, the Japanese Yukgunja-tang, also known as Rikkunshito, is a mixture of eight herbs that is
frequently prescribed in FD 22 and it was proven more effective in the total clinical efficacy rate in a meta-analysis of 10
studies with 1246 patients, when combined with Western medicine over the use of Western medicine alone [29],
Additionally, perilla/ginger nutraceuticals have been shown to ameliorate some FD symptoms, such as epigastric pain,
heartburn, and gastric reflux, with minor adverse events 1. Artichoke leaf extract supplementation resulted in a greater
amelioration of the multiple correspondence analysis scale compared to a placebo 22, while ginger accelerated gastric
emptying 231, The use of peppermint and caraway oil, a combination with unique properties, showed a statistically
significant effect in the global improvement of FD symptoms in a meta-analysis of five RCTs [24]. A unique Greek herbal
remedy known as Chios mastic gum has been shown to alleviate the symptoms of FD when taken daily for three weeks
over a placebo 25, The Hong Kong index of dyspepsia was used to assess the efficacy of the mastic treatment.
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