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1. Introduction Table 1
Cardinal symptoms and secondary symptoms in five syndrome types.
functional .dysp-epsia (I-TD) is a digestive system.d.isease without Five syndrome types  Cardinal symptoms Secondary symptoms
obvious organic lesion, which refers to a group of clinical syndromes - - ——
. L Liver-stomach Gasteremphraxis, Xerostomia, bitterness,
caused by gastric and duodenal dysfunction (Colak, Gunes, Ozen, & R L o
) ; A . disharmony hypochondriasis irritability, etc
F(alakoyun. 2022; Vanner et al., 2016). The prevalence of FD in Asia spleen deficiency Abdominal distension, ~Weakness, nausea,
is as high as 8%-23% (Ghoshal et al.,, 2011). The central symptoms with gi stagnation  anorexia vomiting, etc
of FD now contain not only epigastric pain and burning, but also post- Syndrome of Gasteremphraxis, Xerostomia, bitterness,
prandial fullness, and early satiation at above the “bothersome” level intermingled heat  coldness in the diarrhoea, etc
(Suzuki, 2020). At present, there are many theories about the patho- and cold stomach . .
. . . . Dampness-heat of Abdominal distension,  Dizzy,
genesis of FD. It is generally believed that the formation of FD may - . . .
. X N . spleen and anorexia discomforting evacuation,
be related to the increase of gastric emptying time to food, the unco- stomach etc
ordinated movement of stomach and duodenum, the decrease of gas- Deficiency-cold of Stomachache, coldness Weakness, diarrhoea, etc
tric sensory capacity, Helicobacter pylori infection, and the decrease of spleen and in the stomach
gastric fundus’s receptivity to food under the influence of various fac- stomach

tors. Its pathological characteristics are mainly reflected in the abnor-
mal sensory signal of gastrointestinal tract (Christine, 2016), the
interaction disorder of brain gut axis (Yang et al., 2021), and the
abnormal regulation of anterior cingulate cortex response area (Lee,
Ahn, & Yang, 2022; Liu et al., 2018). There is no specific name for
FD in the ancient books of Chinese medicine. According to the clinical
manifestations of FD, it can be classified as “fullness”, “stomachache”,
“abdominal distension” and other diseases (Li, Chen, & Li, 2017). It is
believed that FD is closely related to the liver, spleen and stomach
(Xiao, Wu, Wang, Li, & Fang, 2015), and water drinking, phlegm
dampness and blood stasis are the main pathological factors (Jin &
Liu, 2019).

Currently, the commonly used therapeutic drugs for FD include
antacids, gastrointestinal motility promoting drugs, antidepressants
and so on (Madisch et al.,, 2018). However, with the long-term use
of large quantities of drugs, there are still many problems such as
monotonous treatment plan and poor treatment effect (Wang,
Herndon, & Lu, 2020). Therefore, the use of chemical medicine alone
in the treatment of FD has certain limitations. Traditional Chinese
medicine (TCM) has a long history and far-reaching influence in treat-
ing FD. Some studies have shown that TCMs can play a therapeutic
role by regulating cell apoptosis, inhibiting inflammatory reaction,
regulating hormone level, maintaining intestinal flora diversity,
improving visceral sensitivity and other ways, with definite efficacy,
fewer adverse reactions and low recurrence rate (Lin et al., 2012;
Wang et al., 2021). In recent years, TCM has played an important role
in the treatment of FD.

According to the clinical and basic research of many scholars in
recent years, the treatment of FD with TCMs can be summarized into
five syndrome types (Table 1): liver-stomach disharmony, spleen defi-
ciency with gi stagnation, syndrome of intermingled heat and cold,
dampness-heat of spleen and stomach, and deficiency-cold of spleen
and stomach (Li, Chen, & Li, 2017). According to these five syndrome
types, we have achieved satisfactory results in clinical and experimen-
tal research through syndrome differentiation and treatment with
TCMs. This article starts with these five syndrome types, and discusses
the research progress of the mechanism of action of single Chinese
medicine, effective ingredients and responsible compounds in treating
FD related to these five syndrome types, in order to provide a theoret-
ical basis for the treatment of FD with Chinese medicine.
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2. Etiology and pathogenesis of FD in TCM
2.1. Liver-stomach disharmony

TCM believes that the liver is the source of relieving the internal
organs and promoting the smooth flow of gi. If the liver gi is not
smooth, the gi mechanism will be stagnant. If the wood is flourishing,
the disease will occur. In clinical practice, many experts regard dishar-
mony between liver and stomach as the main pathogenesis of FD. Song
et al. showed that disharmony between liver and stomach is the most
important syndrome type of FD by using prospective and multicenter
research methods (Song et al., 2020). Also, through many years of clin-
ical experience, Professor Wei Wei concluded that stagnation of liver qi
is the key to the onset of FD, which damages the stomach, leading to
disharmony between liver and stomach (Luo et al., 2021).

2.2. Spleen deficiency with qi stagnation

The spleen and stomach are the hub for the movement of gi in and
out of the human body. The deficiency of spleen gi leads to the bio-
chemical disorder of gi and blood. If there is no source of biochemistry,
the movement of gi and stomach will be lost, leading to gi stagnation,
phlegm, water dampness and many other pathological products. Pro-
fessor Chun Gan believes that the pathogenesis of FD is essentially
weakness of the spleen and stomach (Yan & Gan, 2021). At the same
time, gi stagnates in the middle energizer, and gi is not smooth. The
basic pathogenesis of spleen deficiency and gi stagnation runs through
FD all the time. Yang et al also believed that the weakness of the spleen
and stomach was the cause of many diseases. On the basis of the weak-
ness of the spleen and stomach, phlegm, blood stasis and fluid intake
were important factors that led to the onset and progression of FD
(Yang & Li, 2019).

2.3. Syndrome of intermingled heat and cold

The spleen and stomach are the acquired foundation of the human
body. When the spleen rises, the stomach falls. Eating raw cold wan-
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tonly will hurt the function of the spleen and stomach, produce wet
turbidity, and then transform into heat, resulting in mixed cold and
heat. Syndrome of intermingled heat and cold is also an important
pathogenesis of FD. Li et al. believed that the main pathogenesis of
FD was the mixture of cold and heat (Li, Wei, & Yang, 2015). This dis-
ease was caused by the interaction of spleen cold and stomach heat,
which blocked the middle energizer (Shi & Chang, 2016). Li et al. also
believed that the onset of FD was mostly cold and warm, which hurt
the spleen and stomach, causing stagnation of gi and difficulty in run-
ning qi and blood, thus producing many pathological products (Li, Wei,
& Yang, 2015).

2.4. Dampness-heat in spleen and stomach

Dampness and heat are inherent in the spleen and stomach, and the
gi mechanism is unfavorable. The clear gi does not rise, the turbid gi
does not fall, and the damp and turbid gi turn into heat. Therefore,
we can see the symptoms related to FD, such as abdominal fullness
and discomfort, and sticky discomfort in the mouth. According to mod-
ern epidemiological research, it is found that dampness-heat is the
most common physical type of FD patients, and it is the most signifi-
cant in the spleen and stomach (Li, 2017). At the same time, Xu et al.
also believed that dampness heat in the spleen and stomach was the
key to the onset of FD (Xu et al., 2013). Patients who ate fat, sweet
and thick tasting food indiscriminately would suffer from this disease
if the dampness was turbid and the spleen was trapped.

2.5. Deficiency-cold of spleen and stomach

This syndrome is often caused by overeating cold food, which dam-
ages the yang qi of the spleen and stomach, so it causes many symp-
toms such as stupidity, vomiting, loose discharge, etc. In clinic, the
patients with FD are mainly of insufficiency-
cold in spleen and stomach, which is also an important pathogenesis
in the development of FD. Liu (2021) believes that spleen stomach defi-
ciency cold is an important pathogenesis of FD, and on the basis of defi-
ciency cold, it also has many pathological products such as phlegm
dampness and water drinking. In addition, some scholars discussed
the main characteristics of FD patients, which showed that the patho-
genesis of FD patients was deficiency-cold of spleen and stomach
(Junghyo, Yochan, Dongsoo, & Changgue, 2013).

3. Therapeutic effect of TCM on FD and its related mechanisms
3.1. Treatment for smoothing liver and regulating stomach

3.1.1. Single herb and effective ingredients

Hordei Fructus Germinatus (Maiya in Chinese) is the mature fruits of
Hordeum vulgare L., which has been germinated and dried. It can soothe
the liver and stomach, strengthen the spleen and broaden the body.
Through clinical observation and research, Tian et al. found that stir-
fried Hordei Fructus Germinatus can increase gastric juice secretion, reg-
ulate gastrointestinal function, and play a significant role in improving
the symptoms of FD patients (Tian, Liu, & Chen, 2017). Wu et al. further
clarified the material basis of Hordei Fructus Germinatus for anti-
functional dyspepsia (Wu et al., 2020). Through relevant experimental
studies, they confirmed that its main effective substances are Maillard
reaction products (MRPs). The role of MRPs in regulating brain gut pep-
tides and intestinal flora can achieve the prevention and treatment of
FD, which provides the corresponding theoretical basis for the treat-
ment of FD with Hordei Fructus Germinatus.

Aucklandiae Radix (Muxiang in Chinese) can soothe the liver, regu-
late gi, and relieve stomach pain. Some scholars have verified through
experiments that Aucklandiae Radix can regulate gastric acid secretion,
accelerate gastric emptying rate, accelerate motilin release, and regu-
late gastrointestinal movement of FD mice (Chen, Li, He, & Pan, 1994;
Ma, 2021). Lignanolide, a ingredient from Aucklandiae Radix, which
can also relax gastrointestinal smooth muscle, relieve spasm, relieve
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pain, and treat gallbladder, so as to improve the related symptoms of
FD patients (Wang, Wang, Mao, Zhang, & Huang, 2001).

3.1.2. Representative prescriptions

Chaihu Shugan Powder is composed of seven traditional Chinese
medicines, including Citri Reticulatae Pericarpium (Chenpi in Chinese),
Bupleuri Radix (Chaihu in Chinese), Chuanxiong Rhizoma (Chuanxiong
in Chinese), Paeoniae Radix Alba (Baishao in Chinese), Cyperi Rhizoma
(Xiangfu in Chinese), Aurantii Fructus (Zhigiao in Chinese), Gly-
cyrrhizae Radix et Rhizoma (Gancao in Chinese). Modern pharmacology
believes that Chaihu Shugan Powder has many functions such as pro-
moting gastric emptying, regulating gastrointestinal motility, improv-
ing depression and reducing inflammation, and it has a good effect
on relieving clinical symptoms of FD (Wang et al., 2021). Li et al.
observed the effect of Chaihu Shugan Powder on gastric motility, gas-
tric tissue mitochondrial function and mitophagy in FD model rats
(Li, Jia, Wang, Wang, & Ling, 2021). Finally, it was found that the mech-
anism of Chaihu Shugan Powder in preventing and treating FD may be
related to the improvement of mitochondrial function in gastric tissue
and the inhibition of mitophagy. Luo et al. observed the response of dif-
ferent concentrations of Chaihu Shugan Powder to FD rats, and finally
concluded that the mechanism of Chaihu Shugan Powder in the treat-
ment of FD may be related to its ability to regulate the endoplasmic
reticulum stress molecule glucose-regulated protein (GRP78), and c-
Jun amino-terminal kinase (c-JNK) is closely related (Luo & Ling,
2019). In addition, some studies have shown that Chaihu Shugan Pow-
der can also inhibit the excessive autophagy of Cajal interstitial cells in
the gastric antrum muscle (Zeng et al., 2017), inhibit gastric smooth
muscle injury caused by abnormal activation of NF-xB apoptosis sig-
naling pathway (Shangguan, 2017), and it also can inhibit the expres-
sion of endoplasmic reticulum stress molecules inositol-requiring
enzyme 1 (IRE1) and tumor necrosis factor receptor-associated factor
2 (TRAF2) (Xu et al., 2018), so as to achieve the prevention and treat-
ment of FD.

Hewei Liqi Recipe is composed of Bupleuri Radix (Chaihu in Chinese),
Codonopsis Radix (Dangshen in Chinese), Aurantii Fructus Immaturus
(Zhishi in Chinese), Aucklandiae Radix (Muxiang in Chinese), Magnoliae
Officinalis Cortex (Houpo in Chinese), Citri Reticulatae Pericarpium
(Chenpi in Chinese), Amomi Fructus Rotundus (Doukou in Chinese),
and Glycyrrhizae Radix et Rhizoma (Gancao in Chinese). It is used to
soothe the liver and stomach, and regulate gi. Bai (2021) observed
the effect of Hewei Liqi Recipe on FD rats from the perspective of mito-
chondrial autophagy. The results showed that Hewei Ligi Recipe
improved the activation of AMPK pathway by downregulating the
expression of mitochondrial autophagy related pathway proteins
PINK1, Parkin, P62, LC3, AMPK, ACC, S6K, and confirmed that AMPK
and its downstream target substances participated in mitochondrial
autophagy induced by PINK1/Parkin pathway. Hewei Liqi Recipe can
regulate the expression of AMPK and its downstream target substances,
thereby regulating PINK1/Parkin pathway to reduce mitochondrial
autophagy and alleviate the symptoms of functional dyspepsia in rats
(Fig. 1).
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Fig. 1. Mechanism of Hewei Ligi Recipe on PINK1/Parkin pathway in treating FD.
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3.1.3. Clinical application

Wang et al. used the method of systematic evaluation to compare
the effect of liver and stomach soothing TCMs and motivators in the
treatment of FD (Wang et al., 2012). The final results showed that the
effective rate of TCMs was significantly higher than that of western
medicine group. Wei et al. observed the effect of Chaizhi Pinggan
Decoction on patients with FD. The results showed that Chaizhi Ping-
gan Decoction could regulate the levels of gastrointestinal hormones
and serum neuropeptide S-receptor-1 in patients with FD, and improve
the clinical efficacy (Wei, Wei, & Yuan, 2021). Yang et al. observed that
Chaihu Shugan Powder was used to treat patients with functional FD
(disharmony between liver and stomach), and the results showed that
the Chinese medicine group could significantly improve the clinical
symptoms of FD patients, and the effective rate was higher than that
of the western medicine group, with no adverse reactions and high
safety (Yang et al., 2013).

3.2. Treatment for strengthening spleen and promoting qi stagnation

3.2.1. Single herb and effective ingredients

Aurantii Fructus Immaturus is from cultivars of Citrus aurantium L. or
the dry young fruits of Citrus sinensis Osbecks, which was first found in
Shennong’s Classic of Materia Medica. It has the effect of invigorating the
spleen, promoting gi and resolving phlegm, and is often used to treat
FD, gastroptosis, constipation and other diseases. Some studies have
shown that Aurantii Fructus Immaturus can play a role in the treatment
of FD by regulating cell apoptosis, inhibiting inflammatory response,
regulating gastrointestinal activity and emotional state (Wang et al.,
2022). Through experimental studies, Deng et al. found that Aurantii
Fructus Immaturus can enhance the expression of c-Kit and serum stem
cell factor (SCF), activate the SCF/c-Kit signaling pathway, and then pro-
mote the proliferation of Cajal interstitial cells, thereby improving gas-
trointestinal motility disorders of FD rats (Deng et al., 2018). At the
same time, it can also strengthen spleen and promote gi stagnation,
relieve constipation, abdominal distension, nausea and other symp-
toms. In addition, Wang et al. found that Aurantii Fructus Immaturus
can effectively regulate the intestinal flora of FD rats, correct its disor-
dered state, and at the same time support the growth of beneficial
intestinal bacteria and inhibit the reproduction of harmful bacteria,
which can play a therapeutic role (Wang et al., 2021). In addition to
the above mechanisms of action, Aurantii Fructus Immaturus can also
increase the secretion of motilin, gastrin (GAS), and vasoactive peptide
substances, thereby reducing somatostatin, thereby relieving gastroin-
testinal motility disorders and improving FD-related clinical symptoms
(Lin et al., 2012; Zhang & Li, 2018). Li et al. studied the effect of Aurantii
Fructus Immaturus on FD rats, and found that it can improve the visceral
hypersensitivity of FD model rats, and the mechanism of action may be
related to the regulation of 5-hydroxytryptamine (5-HT) and c-fos
expression (Li et al., 2016). Wu et al. also confirmed that Aurantii Fruc-
tus Immaturus has a certain regulatory effect on the adaptability of the
proximal stomach of FD rats (Wu et al., 2016). When the concentration
reached 6 mg/mL or 10 mg/mL, the longitudinal smooth muscle tension
of proximal gastric corpus decreased with the increase of Aurantii Fruc-
tus Immaturus. The mechanism may be related to reducing the smooth
muscle tone of the proximal gastric corpus. In addition, Huang et al.
also confirmed that Aurantii Fructus Immaturus can improve gastric
emptying and intestinal propulsion in FD rats, and increase the release
of MTL (Huang, Chi, Zeng, & Lu, 2012). The above studies confirmed that
Aurantii Fructus immaturus and its effective components can prevent
and control FD through various ways.

Arecae Semen (Binlang in Chinese) is a dry ripe seed. And it also
known as big belly and belongs to the stomach and large intestine
meridians. It has the effect of promoting gi, strengthening spleen and
treating malaria. Arecae Semen in the treatment of FD mainly works
by enhancing gastrointestinal motility and regulating gastrointestinal
hormones. For example, Zou et al. studied the effects of Arecae Semen
extract on gastrointestinal motility and gastrointestinal motility in FD
rats, and the results showed that Arecae Semen could enhance gastric
motility and smooth muscle contraction in FD rats, thereby achieving

519

Chinese Herbal Medicines 15 (2023) 516-525

the effect of treating FD (Zou, Dong, Wei, & Wei, 2007). At the same
time, Arecae Semen can regulate the secretion of gastrointestinal pep-
tide hormones in FD rats, which can significantly increase motilin
(MTL) and significantly decrease vasoactive intestinal peptide (VIP),
which can significantly promote the gastrointestinal activity of FD rats
(Zou, Wei, & Yuan, 2004).

Galli Gigerii Endothelium Corneum (Jineijin in Chinese) is the dry giz-
zard intine of Gallus gallus domesticus Brisson. It was first recorded in
the Shennong’s Classic of Materia Medica, and it was listed as the top
grade. And it has the functions of strengthening the stomach and elim-
inating food, astringent essence and stopping constipation, and clearing
fossils. It is used for indigestion, vomiting, diarrhea, enuresis, nocturnal
emission, gallstones and many other diseases. The treatment of FD by
Galli Gigerii Endothelium Corneum mainly works by improving gastroin-
testinal motility, improving intestinal propulsion, and regulating the
expression of pepsin. Li et al. explored the effect of Galli Gigerii Endothe-
lium Corneum extract on the activity of pepsin and gastric juice secre-
tion in rats, and the results showed that the gastric juice volume of
Jineijin group and blank was significantly improved, and there was a
significant difference, so it is speculated that the Galli Gigerii Endothe-
lium Corneum can play a therapeutic effect on FD by increasing the
secretion of gastric juice and improving the activity of pepsin (Li, Li,
Li, Peng, & Li, 2008). In addition, Galli Gigerii Endothelium Corneum
can also enhance gastric emptying and small intestinal propulsion rate,
increase GAS and motilin, and up-regulate the protein expression of
aquaporin 4 (AQP4) in gastric tissue in FD model rats. Also it can reduce
the expression level of constitutive nitric oxide synthase (cNOS) in gas-
tric tissue, thereby improving gastrointestinal function in FD model
rats (Shen, Huang, & Yuan, 2019).

3.2.2. Representative prescriptions

Simo Decoction is composed of four traditional Chinese medicines:
Ginseng Radix et Rhizoma (Renshen in Chinese), Arecae Semen, Aquilariae
Lignum Resinatum (Chenxiang in Chinese), and Linderae Radix (Wuyao
in Chinese). The main function is to promote qgi and reduce inversion,
widen the chest and disperse knots. Clinical studies have shown that
Simo Decoction can significantly improve the postprandial fullness,
hiccups and other clinical symptoms of FD patients, with fewer adverse
reactions and higher safety (Deng et al., 2022). Zhang et al. used net-
work pharmacology and molecular docking to explore the mechanism
of action of Simo Decoction in the treatment of FD (Zhang, Zhong, Ao, &
Chen, 2020). Qiu et al. established a rat model of FD by gavage of
iodoacetamide, solitary rearing and sleep deprivation by platform
standing, and observed the relationship between Simo Decoction and
RhoA and ROCK in gastric tissue of FD rats, and finally found that Simo
Decoction can regulate RhoA and the expression of ROCK to achieve the
therapeutic effect on FD (Qiu et al., 2022). In addition, Simo Decoction
can also adjust the content of NO, AchE, CCK and SP substances in
serum, fundus, gastric antrum and duodenum to achieve the effect of
treating FD (Zhou, Cai, & Wang, 2015).

Xiangsha Liujunzi Decoction is composed of six herbs including
Aucklandiae Radix, Amomi Fructus (Sharen in Chinese), Gin-
seng Radix et Rhizoma, Atractylodis Macrocephalae Rhizoma (Baizhu in
Chinese), Poria (Fuling in Chinese) and Glycyrrhizae Radix et Rhizoma.
It has the effect of invigorating gi and spleen, promoting gi and resolv-
ing phlegm. Clinical studies have shown that Xiangsha Liujunzi Decoc-
tion can significantly improve the clinical symptoms and quality of life
of patients with FD, with high safety and fewer adverse reactions (Luv
et al,, 2017). Liu et al. evaluated the effect of Xiangsha Liujunzi Decoc-
tion on FD through food intake, sucrose preference test and elec-
tromyography (Liu et al., 2015). The results showed that the
prescription could alleviate the symptoms of FD by increasing the pro-
duction of ghrelin, CCK and VIP and by increasing the levels of these
neuropeptides in the circulation. Shi (2019) established a rat model
of FD by gavage with iodoacetamide, and observed the effect of Xiang-
sha Liujunzi Decoction on FD rats. The results found that Xiangsha Liu-
junzi Decoction could interfere with EC cells through the EPAC1-PIEZO2
axis. The release of 5-HT, thereby reducing the degree of visceral hyper-
sensitivity, indicates that it has a better preventive and therapeutic
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effect on FD (Fig. 2). In addition, Xiangsha Liujunzi Decoction can also
rebuild the mitochondrial quality control system by inhibiting PINK1/
Parkin mediated mitochondrial self-discipline and division, and
improve gastrointestinal motility disorder in FD patients (Zhang,
Wang, Wang, & Tang, 2022).

Zhizhu Pills recorded in Treatise on the Spleen and Stomach, which is
composed of Aurantii Fructus Immaturus and Atractylodis Macrocepha-
lae Rhizoma. It is widely used in clinical practice and has good curative
effect on digestive system diseases such as functional dyspepsia, gas-
troesophageal reflux disease and functional constipation (Wang et al.,
2018). Modern pharmacology believes that Zhizhu Pills is mainly
involved in the negative regulation of apoptosis, epithelial cell prolifer-
ation, amino acid response, estradiol response, nitric oxide synthesis
and other biological processes to exert its therapeutic effect on FD
(Wang et al., 2018). Through experimental studies, Shan et al. found
that Zhizhu Pills can improve the function of the “brain-gut” axis by
regulating the levels of CORT, NO, CCK and CGRP, thus playing a thera-
peutic role in FD (Shan, Zhao, Zang, Zheng, & Jia, 2022). Another study
found that Zhizhu Pills can up-regulate the expression of growth hor-
mone secretagogue receptor (GHSR) protein, increase the levels of
ghrelin and 5-HT, and reduce the level of CGRP, thereby improving gas-
trointestinal motility and gastric emptying speed, and has a good
relieving effect on the clinical symptoms of FD (Li et al., 2016).

3.2.3. Clinical application

Hu et al. conducted a systematic evaluation and eta-analysis on the
treatment of FD with Simo Decoction oral liquid by using a randomized
controlled trial (RCT) (Hu et al., 2017). The results showed that Simo
Decoction oral liquid can effectively improve the clinical symptoms
of FD patients, and improve the gastric emptying function of FD
patients. Researchers used a randomized, double-blind, placebo-
controlled trial to observe the treatment of FD patients with spleen
deficiency and qi stagnation by adding and subtracting Liujunzi Decoc-
tion, and finally found that the traditional Chinese medicines group
could significantly alleviate the symptoms of FD patients and improve
the gastric emptying of patients (Zhang et al., 2013).

2 © .
e 5-HT

Fig. 2. Mechanism of Xiangsha Liujunzi Decoction in preventing FD from acting on
EPAC1-PIEZO2 Axis.
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3.3. Treatment for acrid dispersing and bitter descending

3.3.1. Single herb and effective ingredients

Zingiberis Rhizoma (Ganjiang in Chinese) has the effect of warming
the stomach and dispelling cold. Coptidis Rhizoma (Huanglian in Chi-
nese) can clear away heat and dry dampness. The two drugs work
together to regulate the rise and fall of spleen and stomach gi. Some
scholars explored the effect of different compatibility ratios of Coptidis
Rhizoma and Zingiberis Rhizoma on gastric emptying and intestinal
propulsion percentage of FD rats through experimental studies, and
further detected the content of gas in the serum of FD rats after admin-
istration. The results showed that Coptidis Rhizoma had a significant
inhibitory effect on gastric emptying, but had a significant role in pro-
moting intestinal propulsion; Different polar parts of Zingiberis Rhizoma
significantly promoted gastric emptying and intestinal propulsion. The
drugs with different proportion of Coptidis Rhizoma and Zingiberis Rhi-
zoma can significantly promote the intestinal propulsion (Shi et al.,
2011).

3.3.2. Representative prescriptions

Banxia Xiexin Decoction is a famous prescription in treatise on FD.
This recipe consists of Pinelliae Rhizoma (Banxia in Chinese), Coptidis
Rhizoma, Scutellariae Radix (Huangqin in Chinese), Zingiberis Rhizoma,
Glycyrrhizae Radix et Rhizoma, Ginseng Radix et Rhizoma, and Jujubae
Fructus (Dazao in Chinese). It has the effects of reconciling the liver
and spleen, calming cold and heat, dispelling sputum and dispersing
knots, and has good clinical curative effect on various digestive system
diseases such as functional dyspepsia, gastric ulcer and duodenal ulcer
(Lee, Ahn, & Yang, 2022). Some studies have shown that Banxia Xiexin
Decoction regulates Cajal interstitial cells of FD patients, increases the
expression of c-kit and stem cell factors, and has achieved good results
in the prevention and treatment of FD (Joung, Choi, & Son, 2021).
According to the research of network pharmacology, the mechanism
of Banxia Xiexin Decoction in the treatment of FD mainly involves var-
ious pathways such as regulation of inflammatory response, regulation
of gastric motility, gastrointestinal hypersensitivity and estrogen con-
tent (Zhou, Wang, Cao, & Wang, 2021). Wang (2021) explored the cel-
lular and molecular mechanism of Banxia Xiexin Decoction in the
treatment of FD from the perspective of miRNA, and found that Banxia
Xiexin Decoction could inhibit the apoptosis of interstitial cell of Cajal
(ICC) by up-regulating the expression of miR-451-5p, and promote the
apoptosis of ICC proliferation. And it can activate the JAK1/STAT3/ERK
signaling pathway, increase the expression of Cyclin D1 protein, drive
the process of ICC from G1 phase to S phase, and then play a therapeu-
tic role in FD (Fig. 3). In addition, Banxia Xiexin Decoction can also
improve the symptoms of FD by regulating brain-gut peptide (Ren,
Ren, Lei, & Chen, 2019), and promoting gastric emptying and increasing
the level of ghrelin in gastric antrum tissuerelin (Wu, Zhang, & Shen,
2014), and then it can play a role in alleviating nausea, vomiting,
abdominal distension, constipation and other symptoms in FD patients.

3.3.3. Clinical application

Yuan et al. used the method of Meta-analysis to evaluate the effi-
ciency and safety of Banxia Xiexin Decoction in treating FD (Yuan, Li,
& Jia, 2020). Compared with western medicines, the results showed
that Banxia Xiexin Decoction has higher clinical efficacy in treating
FD patients and lower incidence of adverse reactions, which can signif-
icantly relieve the symptoms of FD. Zhao et al. evaluated the effective-
ness and safety of Banxia Xiexin Decoction in treating FD with mixed
cold and heat through a randomized controlled experiment (Zhao
et al., 2013). The results showed that Banxia Xiexin Decoction could
effectively improve the total dyspepsia symptom score and the single
dyspepsia symptom score of FD patients, without adverse reactions.
Chang et al. used Weikangning Capsule to treat patients with FD
(Chang et al,, 2017). The results showed that Weikangning Capsule
can significantly improve the clinical symptoms of patients with FD
compared with western medicines, and can improve the mood of
patients to a certain extent, alleviate anxiety and depression psycho-
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Fig. 3. Mechanism of Banxia Xiexin Decoction in treating FD through JAK1/STAT3/ERK signal pathway.

logical disorders, and improve the quality of life. They also discussed
that the mechanism of its treatment of FD is related to the protective
effect of Nrf2.

3.4. Treatment for eliminating heat and removing dampness

3.4.1. Single herb and effective ingredients

Hyperici Perforati Herba (Guanyejinsitao in Chinese) is a kind of
TCMs that can clear away heat and dampness, soothe the liver and
relieve depression. Hyperici Perforati Herba, is also widely used in the
treatment of nervous system diseases and digestive system diseases
(Erdal & Nur, 2021). Some studies have shown that Hyperici Perforati
Herba can increase the expression of PGP9.5 mRNA and abnormally
downregulated in the gastric antrum and duodenum of FD rats. At
the same time, it can reduce the expression of GFAP mRNA, so that
the damaged ENS of FD rats can be restored, thereby improving the gas-
trointestinal motility of FD rats (Zhang, 2021).

Swertiae Herba (Dangyao in Chinese) is a traditional Chinese medi-
cine with high therapeutic and medicinal value. It has the effects of
clearing away heat and dampness, and strengthening the stomach. It
is widely used in many diseases of the digestive system. Some scholars
observed the effects of the extracts of the local medicine of different
concentrations on the gastrointestinal hormone levels of FD rats, and
finally found that the extracts of the local medicine can significantly
increase the plasma motilin and gastrin levels of FD rats, reduce the
serum somatostatin, thereby improving the symptoms of FD and play-
ing an important role in the treatment of FD (Zhang, Wang, Wei, Wang,
& Han, 2016).

3.4.2. Representative prescriptions

Lianpo Drink, composed of Magnoliae Officinalis Cortex (Houpo in
Chinese), Coptidis Rhizoma, Acori Tatarinowii Rhizoma (Shichangpu in
Chinese), Pinelliae Rhizoma, Sojae Semen Praeparatum (Dandouchi in
Chinese), Phragmitis Rhizoma (Lugen in Chinese) and Gardeniae Fructus
(Zhizi in Chinese), which has the effect of clearing away heat and
dampness, regulating gi and harmonizing, and is a commonly used pre-
scription for treating FD. Some studies have shown that Lianpo Drink
can improve the responsiveness of antral smooth muscle of FD rats to
acetylcholine and 5-HT, strengthen gastrointestinal contraction, and
play a role in promoting gastric motility, thus relieving the symptoms
of FD rats (Xu et al., 2022). At the same time, some studies have also
confirmed that Lianpo Drink can participate in regulating the “brain
gut” interaction disorder by up regulating the levels of monoamine
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transmitters 5-HT and noradrenaline in the hippocampus of FD rats,
and play a therapeutic effect on functional dyspepsia by using the
“brain-gut” axis approach (Xu, 2020) (Fig. 4). Sanren Decoction is also
a common prescription for treating FD. Dong confirmed that Sanren
Decoction can improve the level of motilin and gastrin in patients with
FD and improve the clinical symptoms of abdominal distension, dys-
pepsia and other symptoms of FD patients by clinical and experimental
studies, with significant efficacy and no adverse reactions (Dong, 2018).

3.4.3. Clinical application

Zhang (2020) used Chaihu Dayuan Drink to treat FD patients.
Through clinical observation, it can effectively improve the clinical
symptoms of FD patients and regulate the secretion of gastrointestinal
hormones. Compared with Mosapride citrate tablets, it has more
advantages in improving the clinical symptoms, and is safer without
adverse reactions. Yin (2021) observed the patients with FD by clearing
away heat and removing dampness. Compared with western medicine,
the results showed that TCMs can effectively improve the Nepean dys-
pepsia symptom index (NDSI) score and Nepean Dyspepsia Life Quality
Index (NDLQI) score, improve clinical symptoms and enhance the qual-
ity of life of patients.

3.5. Treatment for warming stomach and invigorating spleen

3.5.1. Single herb and effective ingredients

Amomi Fructus has the effect of warming the spleen, regulating qi
and calming the fetus. It is used for vomiting, diarrhea, indigestion
and other diseases. Amomi Fructus mainly plays a role in treating FD
by regulating gastrointestinal function and strengthening gastric motil-
ity. Zhu et al. used 25% Amomi Fructus extract to observe the condition
of FD rats for four weeks (Zhu, Zhang, Zhang, & Wang, 2006). The
results showed that Amomi Fructus extract could significantly increase
the levels of substance P (SP) and motilin (MTL) in the gastric antrum
tissue of FD rats, thereby playing a therapeutic role in FD. In addition,
Zhang (2014) observed 40 patients with FD for four weeks by using
Amomi Fructus volatile oil (3 times/d). The results showed that Amomi
Fructus could significantly relieve the clinical symptoms of FD patients,
such as belching, nausea, vomiting, abdominal distension, and promote
the secretion and release of SP and MTL in the body. It was an effective
method to treat FD.
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Fig. 4. “Brain-gut” axis mechanism of Lianpo Drink in treating FD.

3.5.2. Representative prescriptions

Huangqi Jianzhong Decoction is composed of seven TCMs: Astragali
Radix, Cinnamomi ramulus (Guizhi in Chinese), Paeoniae Radix Alba
(Baishao in Chinese), Glycyrrhizae Radix et Rhizoma Praeparata Cum
Melle (Zhigancao in Chinese), Zingiberis Rhizoma Recens (Shengjiang
in Chinese), Jujubae Fructus and maltose. This prescription is a represen-
tative prescription for the treatment of FD. Some studies have shown
that Huangqi Jianzhong Decoction can play a therapeutic role by pro-
moting gastric emptying and increasing the gastrointestinal hormone
substance SP in gastric antrum (Qiu & Xu, 2008). In addition, some
scholars used Liangfu Pills to explore the mechanism of action on FD
rats of deficiency-cold of spleen and stomach. Studies showed that
Liangfu Pills mainly involved in biological processes such as drug reac-
tion, negative transcriptional regulation, positive regulation of apopto-
sis process, and cell surface receptor signal pathway. At the same time,
experimental research showed that Liangfu Pills could significantly
increase the expression of 5-HT and down regulate the expression of
TRPV1 to alleviate the symptoms of FD rats (He et al., 2022).

3.5.3. Clinical application

Researchers evaluated the effectiveness and safety of Weiyan No.1
Formula in treating FD with deficient cold of spleen and stomach, and
found that TCMs can effectively improve the clinical symptoms, with-
out adverse reactions, and with high safety (Zhang et al., 2013). Li
et al. evaluated the clinical therapeutic effect of FD with Wenwei Jianz-
hong Decoction, and the results showed that it can effectively improve
the clinical symptoms of FD patients such as epigastric pain, epigastric
distension, and regulate the secretion of MTL and GAS (Li, Sun, & Li,
2021).

3.6. Other thoughts on FD treatment

Under the influence of the above pathogenesis, FD will also produce
many pathological products in the pathogenesis. If the liver depression
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and qi stagnation persist for a long time, and the gi mechanism is not
good for relieving, it is easy to turn heat into poison; Spleen deficiency
and qi stagnation result in poor spleen transport and turbidity; The
spleen and stomach are deficient in cold, the spleen’s yang-qi are insuf-
ficient, and the yang-qi is unable to promote the blood circulation,
which results in blood stasis. Therefore, heat toxin, dampness and
blood stasis are important pathological products in the pathogenesis
of FD. According to its pathological products, many scholars have
applied the methods of clearing away heat and toxin, removing damp-
ness and turbidity, promoting blood circulation and removing blood
stasis to the treatment of FD. For example, Professor Baogui Chen
emphasized that gastrointestinal diseases are easy to produce damp-
ness and blood stasis after a long time, so on the basis of syndrome dif-
ferentiation and treatment, corresponding drugs should be added
according to its pathological products to improve the clinical symp-
toms (Tang et al., 2018). Professor Delu Tian also stressed the need to
eliminate heat toxin, blood stasis and other pathological products, so
as to trace the origin and treat according to syndrome differentiation
(Li & Tian, 2013).

4. Discussion

The above content starts with the common syndrome types of FD
and explores the research progress in the single ingredient and effec-
tive ingredients of traditional Chinese medicine, as well as the mecha-
nism of action of TCM in treating FD.

In terms of mechanism of action, TCM can prevent and treat FD by
regulating brain gut peptides, regulating gastrointestinal hormone con-
tent, improving gastric motility, regulating immune function, regulat-
ing intestinal microbiota, and regulating inflammatory response. In
terms of clinical efficacy, TCM treatment can alleviate patients’ clinical
symptoms and alleviate the side effects of Western medicine
treatment.
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Table 2
Representative prescriptions in five syndrome types.

Five syndrome types

Representative prescriptions

Liver-stomach
disharmony

Spleen deficiency with qi

stagnation

Syndrome of
intermingled heat
and cold

Dampness-heat of

spleen and stomach

Deficiency-cold of

spleen and stomach

Chaihu Shugan Powder

(Citri Reticulatae Pericarpium, Bupleuri Radix,
Chuanxiong Rhizoma, Cyperi Rhizoma,

Paeoniae Radix Alba, Aurantii Fructus,

Glycyrrhizae Radix et Rhizoma)

Hewei Liqi Formula (Bupleuri Radix, Codonopsis
Radix, Aurantii Fructus Immaturus, Aucklandiae
Radix, Magnoliae Officinalis Cortex, Citri Reticulatae
Pericarpium, Amomi Fructus Rotundus,

Glycyrrhizae Radix et Rhizoma)

Simo Decoction (Ginseng Radix et Rhizoma, Arecae
Semen, Aquilariae Lignum Resinatum,

Linderae Radix)

Xiangsha Liujunzi Decoction (Aucklandiae Radix,
Amomi Fructus, Ginseng Radix et Rhizoma,
Atractylodis Macrocephalae Rhizoma, Poria,
Glycyrrhizae Radix)

Zhizhu Pills (Aurantii Fructus Immaturus,
Atractylodis Macrocephalae Rhizoma)

Banxia Xiexin Decoction (Pinelliae Rhizoma,
Coptidis Rhizoma Scutellariae Radix, Zingiberis
Rhizoma, Glycyrrhizae Radix et Rhizoma,

Ginseng Radix et Rhizoma, Jujubae Fructus)

Lianpo Drink (Magnoliae Officinalis Cortex, Coptidis
Rhizoma, Acori Tatarinowii Rhizoma,

Pinelliae Rhizoma, Sojae Semen Praeparatum,
Phragmitis Rhizoma, Gardeniae Fructus)

Sanren Decoction (Armeniacae Semen Amarum,
Amomi Fructus Rotundus, Coicis Semen,

Pinelliae Rhizoma, Magnoliae Officinalis Cortex,
Tetrapanacis Medulla, Talcum, Lophatheri Herba)
Huangqi Jianzhong Decoction (Astragali Radix,
Cinnamomi ramulus, Paeoniae Radix Alba,
Glycyrrhizae Radix et Rhizoma Praeparata Cum
Melle, Zingiberis Rhizoma Recens, Jujubae Fructus,
Maltose)
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According to the above discussion, the single herb, effective ingredi-
ents, and prescriptions of TCMs have played an important therapeutic
role in the treatment of FD (Table 2), with significant effects in clinical
applications (Table 3).

5. Conclusion and outlook

FD is a common and frequently occurring disease in the digestive
system, and its incidence has a high trend in recent years. TCM is a trea-
sure of Chinese civilization. Its simple and inexpensive characteristics
have always played an indelible role in the history of the struggle
between human beings and diseases. Its overall concept and the char-
acteristics of syndrome differentiation make TCM play a role in the
treatment of diseases in the form of multi-component, multi-target,
and multi-channel. TCM has accumulated a lot of rich experience in
the treatment of FD since ancient times. Compared with the simple
use of western medicine, TCM have many advantages in the prevention
and treatment of FD, such as high safety, less adverse reactions, and low
recurrence rate.

Based on the several guidelines or consensus focused on TCMs in
treating FD in recent years, this paper reviewed the common etiology
and pathogenesis of FD, demonstrated the mechanism of action of
TCMs in the treatment of FD, and highlighted the strong advantages
and broad application prospects of TCMs in the treatment of FD. It
can be seen that the holistic concept of TCM and the holistic thinking
of syndrome differentiation and treatment have unique advantages in
the treatment of FD, and TCM has significant therapeutic effects in
the treatment of FD. However, there are still many problems in the
research on the prevention and treatment of FD with TCM. First of
all, due to the diversity and complexity of the components of TCM s,
the interaction between the effective components is still unclear, so it
is necessary to combine with other disciplines and constantly update
the experimental technology to clarify its mechanism; Moreover, many
studies remain in the research stage of cell experiment or animal

Table 3
Clinical application of Traditional Chinese Medicines in the treatment of FD.
Prescriptions ~ Herbs Effect evaluation methods Experimental design Cases Effectiveness  Security
Chaizhi Aurantii Fructus, Bupleuri Radix, Standard for TCM diseases and syndromes Before-after study 76 9737 % High
Pinggan Paeoniae Radix Rubra, etc therapeutic results
Decoction
Chaihu Citri Reticulatae Pericarpium, Meta-analysis Random controlled 1939 RR=1.20, None
Shugan Bupleuri Radix, Chuanxiong Rhizoma, trials 95 %, Cl 1.14
Powder Cyperi Rhizoma, etc to 1.27
Simo Ginseng Radix et Rhizoma, Arecae Systematic review, Meta-analysis Random controlled 2713 RR=1.14; High
Decoction  Semen, Aquilariae Lignum Resinatum, trials 95 % CI 1.09,
etc 1.20;
P < 0.00001
Xiangsha Aucklandiae Radix, Amomi Fructus, Total dyspepsia symptoms scale, single dyspepsia Randomized, 54 Effective High
Liujunzi Ginseng Radix et Rhizoma, symptom scale double-blind,
Decoction  Atractylodis Macrocephalae Rhizoma, placebo-controlled
etc trial
Banxia Xiexin  Pinelliae Rhizoma, Coptidis Rhizoma,  Total dyspepsia symptoms scale, single dyspepsia Random controlled 101 Effective High
Decoction  Scutellariae Radix, Zingiberis symptom scale trials
Rhizoma, etc
Weikangning  Scutellariae Radix, Establishment of the lentivirus-mediated nuclear Random controlled 10 Effective None
Capsule Rhizoma Zingiberis, factor erythroid 2 like 2 (Nrf2) gene-knockdown trials
Ginseng Radix et Rhizoma, etc stable strain of GES-1 cells
Chaihu Citri Reticulatae Pericarpium, The standard for TCM diseases and syndromes Random controlled 72 8333 % None
Dayuan Scutellariae Radix, Coptidis Rhizoma,  therapeutic results trials
Drink etc
Huanglian Coptidis Rhizoma, Bambusae Caulisin ~ Scoring of Nipin dyspepsia symptom Index (NDSI), Random controlled 72 Effective High
Wendan Taenias, Glycyrrhizae Radix et Nipin dyspepsia quality of life index (NDLQI), The trials
Decoction  Rhizoma, etc standard for TCM diseases and syndromes
therapeutic results
Weiyan No.1  Zingiberis Rhizoma, Cyperi Rhizoma, Total dyspepsia symptoms scale, single dyspepsia Random controlled 162 Effective High
Formula Atractylodis Macrocephalae Rhizoma,  symptom scale, the standard for TCM diseases and trials
etc syndromes therapeutic results
Wenwei Astragali Radix, Poria, Atractylodis Gastrointestinal symptom rating scale, the standard Random controlled 38 Effective High
Jianzhong  Macrocephalae Rhizoma, etc for TCM diseases and syndromes therapeutic results  trials
Decoction
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experiment, and the results of their experiments have not been verified
in clinical practice. In the future, the research works need to be com-
bined with clinical practice to promote the use of TCMs for FD in clin-
ical practice. With the integration of multiple disciplines and the
continuous updating of experimental technology, the mechanism of
TCMs in treatment of FD will be more clear, and better progress will
be made in future research.
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