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Abstract: Intestinal flora is a complex micro-ecosystem in human body, which is called the second genome of human body. Intestinal
flora imbalance plays an important role in the occurrence and development of gastric cancer through circulation, metabolism and
immunity. Gastric cancer is associated with dysbacteriosis. Traditional Chinese medicine (TCM) compounds in Buyang Yiwei
Decoction can reduce the clinical signs and symptoms of gastric cancer by regulating intestinal microbiota, alleviate the adverse
reactions of gastric cancer after radiotherapy and chemotherapy, and improve the quality of life of patients. This article reviews
whether Buyang Yiwei Decoction can reduce the risk of gastric cancer or play a therapeutic role in gastric cancer by improving the
intestinal microbiota.
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Introduction

Gastric cancer is one of the most common digestive tract malignant tumors, and its incidence and mortality are at the
forefront worldwide. According to the World Health Organization’s Global Cancer Statistics Database in 2020, the
incidence of gastric cancer ranks fifth and the mortality rate ranks fourth in the world. However, there are 19.29 million
newly diagnosed and registered cancer patients in the world, of which about 23.7% occur in China. Gastric cancer ranks
fourth in the incidence of cancer in China, and its mortality rate ranks third.'” At the same time, reducing the incidence
and mortality of gastric cancer in China is a major public health problem that needs to be solved urgently. The morbidity
of gastric cancer is related to many factors, and the clinical signs and symptoms of patients in the early stage are not
obvious, so about 80% of patients with gastric cancer have progressed to the middle and late stages, so the 5-year
survival rate of gastric cancer is less than 50%.’

Gastric cancer is one of the malignant tumors with high morbidity and mortality. The current survey found that the
incidence of gastric cancer in the world is on the rise.! The prognosis of gastric cancer is good in the early stage, but the
clinical diagnosis rate is low. Most patients with gastric cancer are in the middle and late stages when they are diagnosed,
and the 5-year survival rate of advanced gastric cancer is low. At present, the first-line treatment recommended by
clinical guidelines is surgery, and different surgical treatment methods are adopted according to different conditions; with
the development of medicine, immunotherapy has become one of the treatment methods for advanced gastric cancer;
with the development of precision medicine, targeted therapy has also become a good choice for the treatment of
advanced gastric cancer. At the same time, for patients receiving radiotherapy, chemotherapy, targeted therapy, or patients
with toxic side effects after the above treatment, who cannot tolerate the treatment, can be given TCM syndrome
differentiation, and then take Chinese medicine treatment, so as to alleviate the pain of patients brought by cancer to
a certain extent, and alleviate the clinical signs and symptoms of gastric cancer. The combination of traditional Chinese
medicine therapy and modern therapy can improve the therapeutic effect to a certain extent and reduce the adverse
reactions caused by modern medical technology.* The overall prognosis of patients with advanced gastric cancer is poor,
and the main treatment is still systematic treatment. However, traditional chemotherapy drugs have entered the bottleneck

period, the choice of targeted drugs is limited, and immunotherapy has some limitations, such as the poor effect of single
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drug. Therefore, new treatment strategies are urgently needed to further prolong the survival time and improve the quality
of life of patients with gastric cancer.

Prevention and treatment of gastric cancer with traditional Chinese medicine is the characteristic and advantage of
treatment of gastric cancer in China. In recent years, traditional Chinese medicine has achieved good results in the
treatment of gastric cancer, showing a good prospect, and its multi-mechanism and multi-level therapeutic effect has also
been widely concerned and valued. At present, more than 70% of cancer patients in China have been treated with
traditional Chinese medicine. The data show that traditional Chinese medicine can significantly enhance the sensitivity to
chemotherapy drugs, enhance the anti-cancer effect, and significantly improve the adverse reactions such as cancer-
related fatigue and bone marrow suppression. Studies have shown that the functional mechanism of traditional Chinese
medicine in the treatment of tumors is related to the positive regulation of cytotoxic T cells, natural killer cells, dendritic
cells and interleukin-12.> A large number of clinical studies have shown that traditional Chinese medicine plays an active
role in the prevention and treatment of gastric cancer, especially in improving clinical signs and symptoms, preventing
the further development of precancerous lesions, preventing recurrence and metastasis after operation, and enhancing the
efficacy and attenuation of chemotherapy.® Chinese medicine has been widely used in the treatment of precancerous
lesions of gastric cancer, Chinese medicine can significantly improve the patient’s clinical signs and symptoms and
gastroscopic pathology, and prevent the further development of the tumor.’

Relationship Between Intestinal Microbiota and Gastric Cancer
Intestinal flora remains stable under the joint action of the external environment and the body, which is of great
significance to the body’s absorption and digestion, nutritional metabolism, inflammatory response and immune regula-
tion. In recent years, with the rapid development of the second and third generation sequencing technology and biochip
technology, the role of human intestinal flora in health and disease has been further discovered.® Helicobacter pylori, one
of the intestinal flora, is the strongest risk factor for the occurrence and development of gastric cancer. Cytotoxin-
associated protein and vacuolating toxin released after Helicobacter pylori infection are the key toxic factors leading to
gastric cancer.” At the same time, Helicobacter pylori can stimulate immune response and inflammation, induce atrophy
of gastric mucosal epithelium, destruction of gastric oxyntic glands and dysplasia. The development of most gastric
cancer is from normal gastric mucosa to non-atrophic gastritis to chronic atrophic gastritis to intestinal metaplasia of
gastric mucosa to dysplasia of gastric mucosa to gastric cancer, and Helicobacter pylori is the initiator of this process.'”

Relevant studies have shown that cytotoxin-associated proteins can promote the occurrence and development of
gastric cancer by regulating multiple pathways in the body. The most common pathways include extracellular regulated
protein kinase/mitogen-activated protein kinase (ERK/MAPK), phosphatidylinositol 3-kinase/protein kinase B (PI3K/
Akt), nuclear factor-xB (NF-«B), Ras, tyrosine protein kinase/signal transducer and activator of transcription inhibitor
(JAK/STAT3), Wnt/-catenin, etc., and simultaneously induce the mutation of the classic tumor suppressor gene p53,
which significantly increases the risk of gastric cancer.'! Helicobacter pylori infection of gastric epithelial cells is related
to MAPK signaling pathway, which can cause the production, increase, apoptosis, proliferation, differentiation and other
changes of inflammatory cytokines, and ultimately lead to the transformation of epithelial cells into mesenchymal cells.'?
Among them, vacuolating cytotoxin can promote the expression of vascular endothelial growth factor in gastric cancer by
up-regulating Wnt/-catenin signaling pathway, and also inhibit GSK3-induced autophagy and promote the occurrence of
inflammatory response through PI3K/Akt signaling pathway.'>"'* NF-kB has been found to be an important regulatory
factor, which is highly involved in the control of cell differentiation, proliferation, survival, invasion and angiogenesis
during tumorigenesis and progression. Aberrant and sustained activation of NF-xB signaling contributes to the malignant
transition from inflammation to cancer. Thus, the association between pathogens and NF-kB through blockade of the NF-
kB signaling pathway shows therapeutic potential and benefits for cancer therapy.' There is sufficient evidence that NF-
kB signaling pathway plays a driving role in the occurrence and progression of gastric cancer. NF-«xB signaling pathway
plays a crucial role in the immunity of gastric cancer and is currently considered as a potential therapeutic target for
gastric cancer patients.'®

Moreover, different researchers found that the intestinal flora of gastric cancer patients had changed significantly
compared with normal patients in 16s sequencing of biopsy tissues of gastric cancer patients, in which the number of
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Lactobacillus, Klebsiella pneumoniae and Nitrospirillum increased, while the number of Porphyromonas and Neisseria
decreased, and these bacteria had specific functions to promote the occurrence of gastric cancer.'” It has been found that
lactic acid produced by lactobacilli can promote the development of tumors by activating hypoxia-inducible factor 1
(HIF-1) pathway in tumor cells, and lactic acid can be used as an energy source for tumor growth and angiogenesis.'®
Nitrospirillum was found to be present in all patients with gastric cancer, while it was completely absent in patients with
chronic gastritis. Several members of the Nitrospirillum phylum are known to play a role in the metabolism of nitrate and
nitrite, and nitrate consumption is an important risk factor for the development of gastric cancer.'® At the same time, the
pathogenic factors secreted by these flora, such as outer membrane protein, phospholipase, BAK protein and nickel
binding protein, can help them colonize the gastric mucosa, promote the progress of chronic gastritis and increase the risk
of gastric cancer.?’

Regulatory Effect of Buyang Yiwei Decoction on Intestinal Flora in Patients with

Gastric Cancer
In ancient books of traditional Chinese medicine, there is no disease named after “gastric cancer”, but according to its
clinical signs, gastric cancer is classified into “epigastric pain”, “dysphagia”, “nausea”, “upset stomach”, “accumulation”,
“consumptive disease” and so on.”' At the same time, ancient and modern Chinese medicine experts summarized the
etiology and pathogenesis of Gastric cancer as insufficient healthy qi, uncontrolled diet, daily bad mood and feeling of
external evil, among which insufficient healthy qi is the most important morbidity mechanism, blood stasis, heat toxin,
phlegm these pathological products interact with each other, leading to the occurrence and development of the disease. Li
Dongyuan mentioned in his Treatise on the Spleen and Stomach: “When the vitality of the spleen and stomach is
insufficient, diseases will occur.” Therefore, it is believed that the weakness of the spleen and stomach is the root cause of
the disease. At the same time, on the basis of inheriting the clinical experience of ancient physicians, combining with the
changes of living conditions and dietary habits of modern people and taking into account the physical condition of gastric
cancer patients after surgery, radiotherapy and chemotherapy, modern Chinese medicine scholars continue to innovate
and put forward new ideas for the diagnosis and treatment of gastric cancer.

Buyang Yiwei Decoction is the empirical prescription of Professor Li Ji of Heilongjiang University of Chinese Medicine.
Its research found that Buyang Yiwei Decoction can help patients with advanced gastric cancer recover physically, improve
their clinical signs and symptoms, reduce the level of tumor markers, and combine with SOX chemotherapy to enhance
efficacy and reduce toxicity, alleviate the damage of chemotherapy. This prescription can improve the quality of life of
patients. It is of great significance to delay the progress of the disease.”? Radix Astragali, Radix Angelicae Sinensis, Rhizoma
Chuanxiong, Radix Paeoniae Alba, Herba Salviae Chinensis, Radix Actinidiae Chinensis, Rhizoma Curcumae, Herba
Epimedii, and Flos Pruni mume. The compatibility of Radix Astragali and Radix Angelicae Sinensis in Buyang Yiwei
Decoction can tonify gi and blood of the body, so the above two medicines can be used to treat the deficiency of healthy qi
caused by the late stage of Gastric cancer and treatment; the combination of Radix Angelicae Sinensis, Rhizoma Chuanxiong
and Radix Paeoniae has the effects of enriching the blood, promoting blood circulation and removing blood stasis, aiming at
the blood stasis in the etiology and pathogenesis of Gastric cancer; At the same time, Rhizoma Curcumae is effective in
promoting the circulation of qi and eliminating lumps, while Herba Salviae Chinensis is effective in promoting blood
circulation and removing blood stasis and eliminating lumps, and Herba Epimedii is effective in replenishing the body’s
Yang qi. The combination of the three can support healthy qi and dispel pathogenic qi; Radix Actinidiae Chinensis (Radix
Actinidiae Chinensis) is an empirical drug for cancer, and Fructus Mume has the effects of promoting the circulation of qi and
promoting the production of body fluid, and can protect the body’s body. The formula is based on that theory of qi and blood,
treats both qi and blood, tonifies and disperses simultaneously, emphasizes tonifying qi and promoting blood circulation, and
has remarkable curative effect on improving the hypercoagulable state of gastric cancer chemotherapy with the syndrome of qi
deficiency and blood stasis and improving the quality of life of patients.

Buyang Yiwei Decoction is a commonly used prescription in our department for the treatment of advanced gastric
cancer and weakness after radiotherapy and chemotherapy. Astragalus is a plant of Astragalus of Leguminosae, which is
recorded in Shen Nong’s Herbal Classic. It is a top-grade medicinal material with the functions of promoting qi
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circulation, consolidating the exterior, diuresis, detoxification and suppuration. Modern pharmacological studies have
found that it mainly contains flavonoids, saponins, polysaccharides and other chemical components, which have many
pharmacological effects, such as regulating immunity, anti-tumor, protecting cardiovascular and nervous system, anti-
aging and so on.> At the same time, clinical trials and animal experiments have also verified that the anti-tumor
pharmacological effect of Astragalus.”* Astragalus polysaccharide can regulate various cancer signaling pathways of
Wnt, p53 and NF-kB and interact with specific transcription molecules to play an anti-tumor role. The active components
extracted from Astragalus membranaceus can play an anti-tumor role by mediating VEGF/MMP signaling pathway to
resist angiogenesis, and can also play an anti-tumor role through PI3K/Akt/mTOR signaling pathway.>>*® The main
chemical components of Angelica sinensis are volatile oil, coumarins, organic acids, flavonoids, polysaccharides, etc.
The volatile oil, polysaccharides, organic acids and other components in Angelica sinensis have anti-tumor effects.?’
Modern studies have found the potential benefits of Astragalus and Angelica in cancer and cachexia patients, which can
inhibit the growth of tumor cells, the release of inflammatory cytokines, the expression of NF-kB and STAT3, and the
activation of primary tumor macrophages and T cells.”® Angelica sinensis and Astragalus membranaceus reduce immune
injury, improve intestinal barrier function, increase species diversity and richness, and regulate intestinal flora imbalance
by increasing body weight and thymus index, reducing spleen index and CD4/CDS ratio of T lymphocyte subsets, and
regulating the level of phyla and order of Bacteroides.”® Radix Angelicae Sinensis, Rhizoma Chuanxiong, and Radix
Paeconiae Alba are modified from Siwu Decoction, and studies have found that Siwu Decoction can improve the
nutritional status and immune function after gastric cancer surgery.’® At the same time, it was found that Siwu Tang
could regulate 10 different bacterial genera, especially it could up-regulate the abundance of three dominant strains
norank f muribaculaceae, Lactobacillus, and prevotella 9,' in which Lactobacillus played a key role in the morbidity
and treatment of gastric cancer. This may also be one of the ways to treat gastric cancer with Angelica sinensis,
Ligusticum chuanxiong and Paeonia lactiflora.

Herba Salviae Chinensis is rich in polysaccharides, triterpenoids, sterols, polyphenols, etc., has a good anti-cancer
effect, and has a good therapeutic effect on a variety of malignant tumors. After acting on human gastric cancer cells
SGC-7901, Herba Salviae Chinensis polysaccharide has a significant inhibitory effect on cell proliferation.** Radix
Actinidiae Chinensis is a specific anti-tumor Chinese herbal medicine. Modern pharmacological studies have found that
its components include triterpenoids, phenylpropanoids, flavonoids, steroids, anthraquinones, alkaloids, etc., among
which triterpenoids are its main chemical components. Radix Actinidiac Chinensis is a promising anti-tumor drug for
the treatment of gastric cancer by regulating apoptosis, iron death and mesenchymal phenotype.*®> Curcumin, volatile oil
and phenolic acids are the active components in the rhizome of Curcuma zedoaria, which can affect and regulate multiple
signaling pathways, such as anti-inflammatory, inhibiting cell proliferation, regulating immunity and promoting
apoptosis.** Zhou Guixiang et al*> found that curcumol could significantly inhibit the phosphorylation level of PI3K/
Akt/mTOR signaling protein in gastric cancer AGS cells, up-regulate the expression of apoptotic proteins Caspase-3 and
Bax, and down-regulate the expression of anti-apoptotic protein Bcl-2, thereby inhibiting the growth of gastric cancer
AGS cells and inducing cell apoptosis. At the same time, Actinidia chinensis and Curcuma zedoaria are often used in
combination, which is widely used in gastric cancer and its precancerous lesions.

Icariin, a flavonoid, is one of the most important chemical constituents of Epimedium. Modern pharmacological studies have
shown that icariin inhibits the proliferation of tumor cells, induces the differentiation and apoptosis of tumor cells, reduces the
ability of metastasis and invasion of tumor cells, enhances the activity of anti-cancer cells, and inhibits the activity of
telomerase.*® Previous studies have shown that icariin can inhibit the proliferation and promote the apoptosis of gallbladder
cancer cells, and this anti-cancer activity is related to the down-regulation of the expression of apoptosis-related molecules by
NF-kB pathway.’” Oral administration of icariin I improved the microbial community structure, significantly restored the
Lactobacillus and Bifidobacterium colonies, and improved the levels of microbiota-derived metabolites, such as short-chain fatty
acids and indole derivatives, thereby promoting intestinal barrier repair and reducing systemic inflammation. Icariin I showed
strong immune antitumor activity, which was directly reflected by the upregulation of multiple lymphocyte subsets in the
peripheral blood of model mice, including CD4 and CD8 T cells or NK and NKT cells.*® Pharmacological studies on green calyx
plum have shown that the extract of green calyx plum has antidepressant, antioxidant, bacteriostatic, anti-platelet aggregation and
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other effects and is mainly used to treat depression, gastropathy, globus hystericus, scrofula and other symptoms in clinic. Its
main active ingredients are phenylpropanoids and flavonoids (isorhamnetin, quercetin, kaempferol, etc.).”

The main active ingredients in Buyang Yiwei Decoction are flavonoids, and the main chemical components are quercetin,
kaempferol and Stigmasterol. Among them, quercetin belongs to the flavonol flavonoid subclass compounds. The anticancer
effect of quercetin depends on its ability to reduce proliferation, induce apoptosis, cause cell cycle arrest, and inhibit the
mitotic process by regulating cyclin, pro-apoptotic, PI3K/Akt, and MAPK molecular pathways.*® Quercetin was found to play
an anti-gastric cancer role by regulating Akt-mTOR/HIF- 10 signaling to activate autophagy and induce apoptosis.*' Quercetin
can significantly enhance the antioxidant system by regulating the Nrf2/HO-1 signaling pathway and effectively reduce the
inflammatory response (COX-2 and iNOS) by regulating the NF-xb, AMPK and TLR signaling pathways, thereby reducing
the onset of various gastrointestinal cancers, especially colorectal cancer and gastric cancer; Rats dosed with quercetin showed
improved gut flora, which in turn suppressed gut inflammation and slowed or inactivated immune cells (Th/T17 cells), thereby
reducing complications associated with gut dysbiosis and thereby maintaining gut health.**

Conclusion

Most importantly, gastric cancer is related to the imbalance of intestinal flora in patients. Buyang Yiwei Decoction and other
traditional Chinese medicine compounds with the regulation of intestinal flora imbalance can reduce the clinical signs and
symptoms related to gastric cancer and alleviate the side effects of gastric cancer after chemotherapy. TCM diagnosis and
treatment based on the comprehensive analysis of the disease and the patient’s condition can regulate the species and quantity
of intestinal microbiota and achieve the balance and diversity of intestinal microbiota. In addition, the role of traditional
Chinese medicine in regulating intestinal microbiota will receive more and more attention in clinical practice. At present, the
research on anti-tumor effect achieved by regulating intestinal flora through traditional Chinese medicine is not rich, and
although many specific mechanisms have been studied, they are still in the initial stage. In the future, we can conduct in-depth
research on the molecular mechanism of intestinal flora regulating tumors, provide new ideas and treatment programs for the
prevention and treatment of tumors, and apply the products of related research to clinical practice. Enriching the clinical
diagnosis and treatment of cancer.
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