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Abstract: Modern medicine believes that intestinal flora affects the development of polycystic ovary
syndrome through five pathways: brain-gut axis, chronic inflammatory state, intestinal mucosal
permeability, short-chain fatty acid metabolism, and bile metabolism. According to TCM, the key
pathogenesis of polycystic ovary syndrome is spleen deficiency and phlegm obstruction, and it is mostly
treated from the spleen. The intestinal flora and the spleen have many physiopathological correlations,
and prescriptions for strengthening the spleen have a regulatory effect on the number and structure of
intestinal flora, which provides a basis for treating polycystic ovary syndrome from the spleen and
broadens the thinking of clinical treatment of polycystic ovary syndrome.
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1. Introduction

Polycystic ovarian syndrome (PCOS) is a disease of endocrine and metabolic abnormalities that
affects about 20-25% of women of reproductive age [!l. It affects approximately 20-25% of women of
childbearing age. The main clinical features of PCOS are menstrual disorders or infertility caused by
persistent anovulation, altered ovarian morphology, hyperandrogenemia, and an increased risk of
metabolic syndrome and long-term complications due to the presence of obesity, insulin resistance and
dyslipidemia 1. External manifestations such as hirsutism, acne, and obesity due to endocrine disorders
put PCOS patients in a state of chronic anxiety and depression, and these adverse psychological
problems can cause abnormal endocrine stress ), both of which interact and promote each other to
worsen the condition. Therefore, PCOS is a clinical disease in which reproductive and metabolic
problems coexist, seriously affecting the reproductive health and physical and mental health of women.
In Chinese medicine, PCOS is classified as "late menstruation”, "amenorrhea", "infertility" and
"obstruction" ™. The diagnosis and treatment of PCOS is mainly based on the dialectical evidence of
the internal organs, blaming the liver, spleen and kidneys for its pathogenesis. The spleen in Chinese
medicine has the name of "the source of the posterior sky" and "the source of biochemical energy and
blood", and is involved in the transportation and absorption of water and grain essence; the intestinal
flora is a complex ecosystem, involving human immunity, metabolism, nutrient absorption, and
intestinal barrier. Modern medical research shows that intestinal flora is involved in the development
process of PCOS. Therefore, this paper takes the correlation between spleen and intestinal flora as an
entry point to discuss the treatment of PCOS from spleen theory.

2. Overview of intestinal flora

The intestinal flora is composed of a complex of microorganisms that reside in the human
gastrointestinal tract and form an interdependent and mutually regulated micro-ecosystem. The
intestinal flora is known as the "second human genome" because it has 150 times more genes than the
host . The composition, distribution and number of intestinal flora are dynamically adjusted
according to the genetic, dietary, external environmental and bacterial factors of the host, so stability is
the most significant characteristic of intestinal flora. Beneficial bacteria play an important role in
maintaining the stability of the intestinal flora, mainly through the barrier effect on pathogenic bacteria,
improving the barrier function of the intestinal mucosa, and regulating the immune function in three
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ways [©. In addition, they prevent potentially harmful bacteria from entering the circulation, stimulate
immunity and produce short-chain free fatty acids, and maintain the normal metabolism and immunity
of the host intestinal barrier "], The intestinal flora has a wide range of regulatory roles in human
nutrient absorption, energy metabolism, immune defense, nervous system regulation and intestinal
barrier. Recent studies have shown that imbalance of intestinal microbiota is closely related to many
gastrointestinal diseases, metabolic diseases, cardiovascular diseases and tumors. Therefore, restoring
the intestinal microecological balance is an important direction for human to overcome various difficult
diseases.

3. Intestinal flora and PCOS

Gut flora disorders are an important cause of insulin resistance, hyperandrogenemia, and metabolic
syndrome in PCOS patients. in the study by Yang et al. ¥], intestinal flora is a key factor in insulin
resistance, which may promote disturbed glucose metabolism in PCOS through the anaphylatoxigenic -
bile acid - intestinal FXR signaling pathway; Li [’ et al. suggested that androgens could reshape the gut
microbiota, which is a major regulator of androgen production and metabolism; Wang Cong 'Y et al.
elaborated the relationship between gut flora and metabolic syndrome from the perspectives of obesity,
diabetes, hyperlipidemia, and hypertension, respectively. Although the pathogenesis of intestinal flora
and PCOS is not clear, we found that intestinal flora can affect PCOS through five pathways U1 : (1)
Decreased growth hormone-releasing peptide, a mediator of the brain-gut axis, leads to lower
alpha-diversity and increased bacteriophage in PCOS patients, and the metabolic disorders in PCOS
patients may be due to lower alpha-diversity leading to altered neurological function. (2) Chronic
inflammatory state '? : Gut microbial disorders can increase lipopolysaccharide production and put the
body in a state of insulin resistance. Long-term chronic low-grade inflammation can further aggravate
high androgen levels and obesity in PCOS patients, preventing normal follicle development. (3)
Intestinal mucosal permeability '3 : Increased pro-inflammatory cytokines cause tight junction
disassembly and increased intestinal permeability, leading to increased passage of endotoxins from
gram-negative colonic bacteria into systemic circulation, resulting in chronic low release of
pro-inflammatory factors in PCOS. (4) Short-chain fatty acid metabolism 4! : A decrease in
beneficial bacteria may lead to alterations in short-chain fatty acids that contribute to decreased insulin
sensitivity and insulin resistance which in turn leads to excessive androgen production by the ovaries
and increases free testosterone levels, thus promoting the development of PCOS. (5) Bile metabolic
pathway [ : Gut microbes are involved in the biotransformation, metabolism, and absorption of bile
acids, which decreases interleukin-22 and leads to insulin resistance, hyperandrogenemia, and ovarian
dysfunction in PCOS.

4. Correlation between intestinal flora and spleen

The intestinal disorder of the mice in the model of spleen deficiency showed an increase in the
number of aerobic bacteria such as Escherichia coli and a decrease in the number of anaerobic bacteria
such as Lactobacillus, indicating a correlation between spleen deficiency and the imbalance of
intestinal flora ['7). Both the intestinal flora and the spleen, which is the hidden symbol of Chinese
medicine, are more influenced by the acquired environment compared to the innate generation of genes
[18], The two have similar roles in the physiological functions of nutrient absorption, energy metabolism,
immune defense, nervous system regulation and intestinal barrier, and there are also similarities
between spleen dysfunction and diseases caused by imbalance of intestinal flora.

4.1. The spleen is responsible for the production of Qi and blood and the absorption of nutrients
from the intestinal flora

The essence of water and grain produced by the spleen and stomach can be transformed into Ying
Qi and Wei Qi, of which Ying Qi is the material basis for the production of blood, so the spleen and
stomach is the source of Qi and blood biochemistry. Zhou Xuehai "read medical essays - qi and blood
spirit theory" said: "Ying qi, born in the spleen and stomach, to moisten the tendons, muscles, skin, full
of nudge in the blood." Qi and blood provide nutrients for the body's organs and tissues, and play the
role of internal nourishment of the five organs, external nourishment of the limbs and bones, skin and
hair, thus maintaining the normal physiological function of the organs and bones. Modern research
proves that intestinal flora can synthesize essential vitamins, amino acids, niacin, etc., and can also
promote the absorption of a variety of mineral elements, and participate in the metabolism of sugar and
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protein. The "Suwen symposium" said: "Now the spleen disease cannot for the stomach to move its
essence, the limbs cannot endow water and grain gas, gas day to decline, the pulse is not conducive,
tendons and muscles, are no gas to produce, so do not use". It shows that the spleen disease is a lack of
source of water and grain essence production, resulting in a lack of qi and blood, which makes it
difficult to moisten the limbs, and the muscles gradually atrophy. In the treatment of impotence,
"Suwen - Impotence Theory" proposed the theory of "treating impotence by taking Yangming alone",
while intestinal flora slowed the progression of muscular atrophy lateral sclerosis disease in mice by
inhibiting the neurodegenerative microglia phenotype '],

4.2. Spleen main transport and energy metabolism of intestinal flora

Suwen - meridians say: "drink into the stomach, overflowing essence, upward transmission in the
spleen, spleen qi dispersed essence, up to the lungs, through the water channel, down to the bladder.
Water essence four cloth, five parallel meridians." The absorption, transfer and transformation of
various foods and water fluids are all done by the stomach, large and small intestines under the
leadership of the main transport function of the spleen. The small intestine's function of receiving the
chemical substances and secretion of the clear and turbid is actually the specific embodiment of the
Spleen and Stomach's function of ascending the clear and descending the turbid, and the conduction
function of the large intestine is also related to the circulation and descending of the gas and the
transportation of the Spleen Qi. The intestinal flora can participate in the metabolic process of human
body by providing various enzymes and pathways, which is known as "virtual metabolic organ" [2°],
The intestinal flora can assist the body in digesting carbohydrates that it cannot digest by expressing
enzymes. The "Yin Yang Ying Xiang Da Lun" says: "Clear in the lower, then the food and drink". If
the spleen is not healthy, it will cause abnormal function of the large and small intestines, resulting in
difficulty in defecation, diarrhea, and even incomplete grain, loose bowel movements, and other
symptoms. Some studies [*!1 have shown that the subtypes of irritable bowel syndrome caused by
different flora imbalance are different and are divided into diarrhea type, constipation type and
alternating type.

4.3. Spleen as a defense and intestinal flora immune defense

In the Jin Kui Yao, it is suggested that "a strong spleen is not subject to evil in all seasons", and it is
believed that a strong spleen is the key for the body to resist the attack of external evil in all seasons.
The intestinal flora, together with intestinal mucus, secretory immunoglobulins, intestinal mucosal
epithelium, bile salts, gastric acid, intestine-related lymphoid tissue and hormones, constitute the
intestinal mucosal barrier 221, It can prevent harmful substances in the intestine from moving to tissues
and organs outside the intestinal cavity and prevent the organism from being attacked by parasitic
bacteria and toxins.

4.4. Spleen in Zhiwei Si and intestinal flora regulation of the nervous system

The Suwen - painful theory of lifting" cloud: "thinking out of the heart, and the spleen should be"
"thinking then the heart has some storage, the gods have returned, the right qi stay and not work, so the
qi knot". Thinking is the will of the spleen, and it is also related to the heart, which is the master of the
mind. Excessive thinking or inappropriate thinking will lead to depression of the heart and spleen,
resulting in depression, indifference and emotional disturbance. As some studies have shown that
intestinal flora is considered to be an important regulator of brain-gut interaction 231, It can be involved
in the regulation of the central nervous system through neural, immune and metabolic pathways. Gut
flora can affect neurotransmitters such as 5-hydroxytryptamine, norepinephrine, dopamine, glutamate
and gamma-aminobutyric acid, which can cause mood disorders such as depression 4,

4.5. The spleen governs the blood and the intestinal flora regulates the blood system

The Golden Horoscope says: "the blood of the five viscera and six bowels, all rely on the spleen
regulating." Spleen qi is healthy, the water and grain essence source is sufficient, qi is also abundant, qi
is strong so that the blood travels in the veins and does not overflow. If the spleen qi weakness, qi on
the blood regulating function is weakened, so that the blood does not follow the normal path, resulting
in a variety of bleeding disorders. The intestinal flora can maintain hematopoietic homeostasis, which
is closely related to its function of synthesizing hematopoietic materials and maintaining the activity of
hematopoietic cells ['®]. If the intestinal flora disorder causes the lack of hematopoietic material and the
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inactivity of hematopoietic cells, then the hematopoietic function loses its homeostasis, which also
leads to various hemorrhagic diseases.

4.6. Soil congestion and intestinal flora liver lesions

If the spleen is not healthy, water and dampness will stop inside, dampness will trap the spleen and
Yang, and dampness will turn into heat and fumigate the liver and gallbladder, resulting in loss of
drainage of the liver and overflow of bile, which will lead to liver and gallbladder diseases such as
dullness, loose stools, chest distension and pain, vomiting, or even jaundice. Intestinal flora disorders
can lead to a large number of bacteria and bacterial metabolites into the liver and intestinal circulation,
resulting in liver inflammation, fatty degeneration, fibrosis, which can develop into liver disease, such
as alcoholic liver disease, viral hepatitis, fatty liver disease, cirrhosis, liver tumors, etc. 2%,

4.7. Internal injury to the spleen and stomach and multi-system lesions of the intestinal flora

Su Wen Yu Ji Zhen Zang Lun" cloud: "the spleen pulse is also earth, orphaned organs to fill the
four sides also", "Ling Shu Ben Shen" cloud: "spleen qi deficiency, then ... five organs restless". If the
spleen qi is deficient, the other organs are deprived of the moistening of water and grain, resulting in
the inability to harmonize the functions of the five organs and the development of various diseases, so
there is a theory that "internal injury to the spleen and stomach, all diseases are caused by". Modern
research 2! proves that the modern research proves that the dysbiosis of intestinal flora is involved in
the occurrence and development of metabolic, immune, endocrine, cardiovascular and cerebrovascular
diseases, cancer, etc.

5. Spleen-strengthening formula and intestinal flora

(1) Chinese herbal monomers Clinically, Chinese herbal medicines such as Astragalus, Radix
Codonopsis and Atractylodes are mainly used to strengthen the spleen and benefit the qi for the
treatment of spleen deficiency. Some studies ['”) have shown that saponins, polysaccharides, volatile
oils and flavonoids are the main effective components for the treatment of spleen deficiency, and
polysaccharide herbal monomers can regulate the structure of intestinal flora [?7-%, Zhang Jingnan et al.
(2] found that Astragalus polysaccharides increased the relative abundance of Bacillus phylum and
Bifidobacterium phylum, decreased the relative abundance of Bacillus phylum and decreased the level
of lipopolysaccharide. Meng Jing Yi 3% showed that Radix Codonopsis polysaccharide could improve
gastrointestinal absorption, qi and blood biochemical functions and body immunity in mice with spleen
deficiency, thus maintaining homeostasis of gastrointestinal hormones. He Han et al. B! found that
Atractylodes macrocephala polysaccharide could inhibit the growth of harmful bacteria and improve
the intestinal flora of rats with spleen deficiency and diarrhea by regulating the abundance of beneficial
bacteria.

(2) Chinese herbal compounding Ginseng and Baijusan and Sijunzi Tang are classical prescriptions
for the treatment of spleen deficiency evidence, and Ou Guoshen et al. 2! found that the number of
probiotic bacteria such as intestinal Bacillus mimicus and Lactobacillus increased, while harmful
bacteria such as Clostridium faecalis and Escherichia coli decreased in mice with functional diarrhea
model after treatment with Ginseng Ling Bai Zhu San. After treatment with Si Jun Zi Tang, the
intestinal flora of rats showed an increase in the abundance of the phylum Phylum Thicket and a
decrease in the abundance of the phylum Bacteroides; at the genus level, the abundance of the genera
Lactobacillus and Bacillus anaerobicus increased and the abundance of the genus
Muribaculaceae norank decreased 331,

6. Summary

In today's society, women's work pressure has increased dramatically, sitting at the desk for a long
time, easy to overwork and overthink, but also like to enjoy fat, sweet and thick taste, resulting in the
weakness of the spleen and stomach, the loss of power of transportation and transformation, water and
liquid into phlegm, blocking the punch, blood flow is not smooth, cannot be monthly menstruation
followed by closed and not, and even infertility. The "Fu Qing master of female medicine - seeds"
cloud: "obesity of the wet, not external evil is the spleen and earth within the disease ... and do not
urgently replenish the spleen and stomach Qi, then Yang does not flourish, wet phlegm does not go".
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Therefore, Chinese medicine believes that PCOS patients are the signs of deficiency, the main blame
for the spleen deficiency of water and fluid stagnation, and the collection of phlegm and damp water
and drink, the flow of Qi and blood is blocked, and the shape of their fat, body fat overflow, phlegm
and damp Qi and blood for the zhengjiao, so that the ovaries are polycystic change-like changes 4.
The result is polycystic change in the ovaries. Therefore, the treatment of PCOS clinical prescriptions
from the spleen, and the spleen disease, poor must and kidney, resulting in deficiency of the spleen and
kidney. The treatment of PCOS should be based on strengthening the spleen, dispelling dampness and
phlegm, complemented by tonifying the kidneys, draining the liver and activating blood circulation to
resolve blood stasis.

The relationship between intestinal flora, polycystic ovary syndrome and spleen is complex.
Currently, the effects of spleen-strengthening prescriptions on intestinal flora are based on the
extraction of active ingredients in spleen-strengthening drugs and the combined effects of drugs in
spleen-strengthening formulae to observe their effects on the quantity and structure of intestinal flora,
but it is not clear through which mechanism they work. The unique therapeutic advantages of TCM
with multiple targets and pathways are compatible with the diversity of intestinal microecology and the
high heterogeneity of patients with polycystic ovary syndrome, and whether the intestinal flora can be
regulated by using the spleen-strengthening formula to treat polycystic ovary syndrome remains to be
studied.
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