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Abstract: Polycystic ovary syndrome (PCOS) is a major disease causing modern women's
metabolic disorders, irregular menstruation, infertility, and other symptoms. In addition,
the etiology and pathology of PCOS is still not thoroughly studied, so it has become a
difficult and complicated disease endangering women's health. Obesity is one of its typical
manifestations, and patients often present central obesity. With the in-depth study of
modern medicine, people find that obesity plays an important role in regulating the
immune inflammatory response and metabolism of the human body, and the change in the
distribution ratio of white fat and brown fat in the patient is the root cause of a series of
metabolic disorders. At the same time, the role of the two fats in the human body is similar
to that of spleen and kidney in many aspects. Coupled with a growing number of
experimental studies prove that polycystic ovary syndrome patients lose weight of
significant effect on the disease rehabilitation, this paper aims to explore the white fat
brown and the relationship between the TCM spleen and kidney, in order to find more
effective traditional Chinese and western medicine treatment for polycystic ovary
syndrome.

1. Introduction

Polycystic Ovary Syndrome (PCOS) is a group of diseases with metabolic disorders as the main
manifestations. Patients often present with central obesity, menstrual disorders, amenorrhea, insulin
resistance, infertility, etc., which seriously endangers women's physical and mental health. But with
people's in-depth research we found that its common symptoms have an inseparable relationship
with human metabolic disorders and inflammatory reaction. The different composition of human
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adipocytes plays an important role in metabolism and inflammation, so regulating adipocytes is one
of the treatment ideas for this disease[1].

2. Effects of BAT and WAT Adipose on Metabolism and Their Transformation
2.1. The Function and Metabolic Effects of WAT in Human Body

WAT is one of the most energy-storing cells found in the human body. Adipocytes are
monolocular large lipid droplets, which confer the energy storage capacity and homeostasis of white
fat in response to nutritional demands. When the energy is too high, its volume increases and the
quantity increases to store excess energy[2]. When the energy is insufficient, it dissolves and
synthesizes adenosine triphosphate as an energy material to meet the energy demand of the human
body. At the same time, it is also an important endocrine organ, which can secrete a variety of
adipokines (such as adiponectin and leptin, etc.), and then regulate the function of other organs and
corresponding hormone secretion. For example, leptin can promote GnRH, secreted by the
hypothalamus, to stimulate the pituitary to release FSH and LH, and promote the development of
follicles and the discharge of the ovum. Adiponectin is associated with insulin resistance, obesity,
oxidative stress, and inflammation in PCOS patients[3].

WAT in the human body can be classified according to its distribution in two different
repositories: visceral white adipose tissue (VWAT), mainly distributed in the omentum, mesentery,
retroperitoneal, gonad and pericardium, and subcutaneous white adipose tissue (SWAT) (Figure 1).
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Figure 1. The function of WAT

VWAT has larger adipocytes than SWAT. Although larger adipocytes represent stronger energy
storage capacity, studies have shown that the energy imbalance in obesity leads to adipocyte
hypertrophy, which is associated with adipose tissue dysfunction and metabolic complications. For
example, studies have found that the increase of subcutaneous fat is often negatively correlated with
insulin resistance and metabolic function, while the increase of visceral adipose and other large
adipocytes is often positively correlated with it[4]. VWAT often induces a series of inflammatory
reactions, metabolic disorders, blood glucose disorders, etc., It can be seen that obesity, especially
the increase of tissues mainly composed of large adipocytes such as VWAT, is a major cause of
metabolic disorders in the human body, which is also the characteristic of central obesity and the
concentration of adipose tissue in the viscera in PCOS patients. It mainly affects endocrine and
metabolism causing the corresponding symptoms of PCOS by secreting inflammatory factors such
as TNF-a and IL-6. The effect of TNF-a is closely related to obesity-related insulin resistance,
which has been confirmed to reduce insulin signaling through IRS1 inhibition of the insulin
signaling pathway. One of the typical manifestations of PCOS patients is hyperandrogenemia. IL-6
can increase the activity of androgen by upregulating the expression of T receptor in ovarian tissue,
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and hyperandrogenemia can also act on IL-6 to reduce the activity of AKT, thereby affecting the
insulin signaling pathway and causing insulin resistance and hyperinsulinemia.

2.2. The Function and Metabolic Effects of BAT in Human Body

The main functions of BAT are adaptive thermogenesis and secretion function. As early as the
last century, it has been found that BAT has high metabolic activity. When the ambient temperature
decreases, energy saving mechanisms such as vascular constriction and movement reduction will be
activated and induce adaptive thermogenesis, which is formed by activating the thermogenesis
mechanism of BAT. The thermogenic ability of BAT is formed by the expression of uncoupling
protein 1 (UCP1), which is located in the mitochondrial membrane of BAT. When exposed to a
cold environment, UCP1 can trigger the release of norepinephrine from sympathetic nerve endings.
Furthermore, B-adrenergic receptors stimulate the expression of UCP1 in BAT, which can promote
aerobic respiration in mitochondria and the production of adenosine triphosphate (ATP) for
uncoupling, so that BAT releases a large amount of chemical energy in the form of non-shivering
thermogenesis(Figure 2 ). Causing energy to dissipate as heat. This exothermic process is driven by
the hydrolysis of triglycerides and the oxidation of fatty acids as the main energy metabolism.
Meanwhile, the oxidation of fatty acids, as an activator of UCP1, is also an indispensable element
of BAT thermogenesis, suggesting that the activation of BAT may lead to the reduction of energy
storage in WAT, thereby alleviating obesity and its harmful sequelae. For example, Andreas[5]
found that BAT is related to the reduction of liver fat accumulation, especially in central obese
individuals, indicating that BAT is beneficial to central obesity in patients with polycystic ovary
syndrome.
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Figure 2. The function of BAT

At the same time, the existence of BAT can improve the glucolipid metabolism and the
environment of human body metabolization disorder, and low blood sugar, white blood cell count,
and elevated triglycerides and high-density lipoprotein cholesterol (hdl-c), associated with a lower
prevalence of type 2 diabetes, this is because the BAT activation can secrete a variety of cytokines,
such as vascular endothelial growth factor (VEGF), nerve growth factor (NGF plays), And
fibroblast growth factor 21 (FGF21). VEGF plays an important role in human physiological
development and angiogenesis. The expression level of VEGF in the ovary of PCOS patients is
significantly increased, and VEGF is associated with the hyperplasia of ovarian stromal and intimal
neovascularization in PCOS patients. The levels of NGF in serum and follicular fluid of PCOS
patients were higher than those of non-PCOS patients. Chen Bingjin et al. [31] proved through
experiments that NGF receptor TrkA was mainly expressed in mature follicles, NGF-TRKA may be
involved in follicular development, and maturation, and overexpression of NGF may be one of the
pathological mechanisms of PCOS. FGF21 is an important regulator of insulin sensitivity and
systemic metabolism, which can promote glucose uptake in adipose tissue of mice and humans, and
has a lipolysis effect[6-7].
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2.3. WAT and BAT Conversion

In summary, promoting WAT Browning is of great significance for the regulation and
improvement of metabolic disorders in clinical obese patients, and it is also a hot topic in Western
medicine treatment of obese patients in recent years. Studies have shown that WAT Browning is
driven by norepinephrine released by sympathetic nerves[8-9]. Norepinephrine stimulates lipolysis
and upregulates UCP1 through cyclic adenosine phosphate (CAMP). On the contrary, BAT can be
converted into WAT, which leads to fewer mitochondria and reduced oxidation capacity, UCP1
protein, and thermoelectric potential. This transformation mostly occurs under thermoneutral
conditions, and sympathetic innervation and activation in BAT are also weakened accordingly(Fig.
3). With the understanding of obesity in western medicine and its influence on human metabolism,
increasingly studies have found related targets and influencing factors, such as PPARy, PRDM16,
and other factors related to BAT production and development, as well as other targets related to fat
transformation(Figure 3).
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Figure 3. The translate of BAT and WAT

Mai[22] et al. found that Src family kinase-specific inhibitors PP1 and PP2 can promote the
differentiation and generation of brown fat and activate UCP1 to induce WAT Browning.
Adilson[21] et al. selectively induced fatty acid synthase in deficient mature mouse adipocytes to
block the synthesis of new fatty acids in adipocytes, which could enhance the sympathetic
inregulation and browning of WAT and improve systemic glucose metabolism, suggesting that the
synthesis of new fatty acids may be related to the control of local sympathetic nerve activity in
adipose tissue. Huang et al. [26] showed that dietary caloric restriction in mice can significantly
improve the body weight, impair glucose metabolism and insulin resistance of mice, and promote
the expression of thermogenic gene UCP1[10-11].

3. Understanding of Obesity in Traditional Chinese Medicine and Its Relationship with Spleen
and Kidney

3.1. Understanding of Obesity in Traditional Chinese Medicine

Traditional Chinese medicine as early as in Huangdi neijing, which recorded obesity related
diseases, which put forward more than "number of feed and fertilizer", it can also caused excess
energy intake stored in WAT fat in western medicine, in the "element asked for evaluation of the
actual situation of the proposed" who put away despair illusion of servant, hemiplegia impotent jue,
inverse gas ManFa, fat people, is the disease of the sorghum ", despair an illusion of elimination is
the medicine of diabetes[12], It can be seen that Chinese medicine has long recognized that obesity

12



International Journal of Public Health and Preventive Medicine

can affect human metabolism and then lead to a series of diseases. The ancients believed that obese
people were mostly phlegm dampness system, which was closely related to the spleen.
Lingshu -Twenty-five Persons of Yin and Yang recorded that "Earth-shaped people.. He is a man,
yellow, with a round face, a big head, beautiful back and shoulders, a big belly, a beautiful shin,
small hands and feet, and fleshy..[13]" The spleen belongs to the soil, and the records of the soil
people have typical characteristics of obesity, which shows that obesity is closely related to the
spleen. "The Complete Book of Jingyue" put forward that "fat people mostly have Qi deficiency"
and "Yin sheng in Yang, more wet and more stagnant”; Ye Tianshi pointed out in "Guide to
Clinical Medical Cases™" that "worry about Qi deficiency and Yang"; Zhu Danxi believed that fat
people are mostly characterized by Qi deficiency and phlegm dampness, and the kidney plays an
important role in regulating the Yin and Yang of human qi machinery[14].

It can be seen that in the understanding of traditional Chinese medicine, the causes of obesity are
mainly concentrated in Qi deficiency, Yang deficiency, phlegm dampness and so on, and there is an
inseparable relationship with the spleen and kidney[15]. And the understanding of polycystic ovary
syndrome of traditional Chinese medicine is also thought that its mainly phlegmy, wet spleen and
kidney, spleen qi activity in humans, liquid water plays an important role in the regulation of
metabolism, kidney in the human body balance of Yin and Yang as well as fluid metabolism plays
an important role, so the disorder of spleen and kidney is human body metabolic disorders and
obesity, the important cause of polycystic ovary syndrome, In the treatment of these diseases, more
attention is paid to the regulation of spleen and kidney(Figure 4).
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Figure 4. Pathogenesis of obesity in TCM
3.2. The Relationship between Obesity and Spleen

Splenic primary operation, and the main performance in the transport of food and water,
nutrients, the human body to digest food and lose cloth of important organs, lift cycle, hub, spleen
dysfunction nutrients cannot lose cloth, retained in the local storage function of this is the same in
western medicine mainly WAT much less and generate heat dissipation is given priority to
BAT(Table 1). "Plain question - Strange disease™ records "five taste entrances, hidden in the
stomach, spleen for its Qi body fluid in the spleen, so that the population Can. This fatness is the
result of which the man will eat luscious and fat food[16]. Fertilizer is an internal heat, sweet is in
full, so the gas overflow into thirsting disorder ", puts forward the concept of despair, illusion of
spleen, despair, illusion of "a" is hot, spleen dislikes dry wet, long taste of the food is sweet damp
and hot accumulate spleen, spleen health loss affect water metabolism and qi activity lifting,
condensed into phlegm, grease, hair as despair an illusion of the spleen, which can be converted
into diabetes. Wang Wenyan et al. [2] believe that insulin-resistant obesity is due to metabolic
disorders caused by stomach strength and spleen weakness, stomach heat, and spleen deficiency,
and advocate the use of Banxia Xiexin Decoction to open bitterness, relieve the stomach and
replenish the spleen. Chen Haiyang [6] found that humidification and spleen-strengthening drugs
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ranked first through data mining of TCM medication rules for obesity. Professor Ren Qingling [12],
based on "The disease of Eryang rejuvenates the heart and spleen”, has achieved a significant
therapeutic effects in the treatment of obese polycystic ovary syndrome by using such methods as
clearing the heart and nourishing the blood, invigorating the spleen and nourishing the Yin, calming
the heart and calming the mind, and strengthening the spleen and eliminating phlegm[17].

Spleen in the orifices such as the mouth, pivot, the degree of arteries and veins "record" temper
in the mouth, spleen, and mouth can know the grain yi ", not of diet, irregular meals, or overeating
wine meat fat to spleen and stomach weakness, spleen health delivery, appetite is impaired, spleen
and stomach are closely associated with water, instead of traditional Chinese medicine also think,
rice, wheat, millet, grain for invigorating qi spleen yi has significant role in the temperature.
Chinese medicine has the concept of food therapy, and many medicines in Chinese medicine can
also be used as the same source of medicine and food[18-19], such as hawthorn, malt, yam, etc.,
have a significant effect on strengthening and protecting the spleen and stomach. Similarly, modern
medical studies have found that rutin (buckwheat), phytol (wheat), resveratrol (grape), and
capsaicin (pepper) in grains, vegetables and fruits [17] all play an important role in promoting the
browning of white fat. Therefore, starting from the aspects of diet and daily life, it is also important
to maintain the normal function of the spleen and stomach to have a regular diet and daily life[20].

3.3. The Relationship between Obesity and Kidney

Kidney accumulates essence, serves as the main water source, and kidney Qi is involved in water
and liquid metabolism of the body. If kidney qi is insufficient, water will stop accumulating and the
phlegm will eventually become wet, which is an important pathological factor of obesity [21]. The
Yin and Yang of kidney essence can stimulate the function of viscera (Table 1). This is the same as
obese patients have too much WAT storage but less BAT based on consumption and heat
production[22]. Meanwhile, obese patients often show kidney damage such as proteinuria, which is
collectively named obesity-related glomerulopathy (Bariatric -related glomerulopathy, ORG). Think
its and metabolic disorders caused by obesity, insulin resistance causes kidney pedant dynamics,
renin angiotensin system disorders related to obesity and a kind of secondary focal segmental
glomerular sclerosis, namely correlation glomerular disease, obesity and the risk of the disease has
increased with the increase of the number of fat is on the rise, is also closely associated with kidney
medicine understanding of obesity[23-24].

Kidney Qi is also divided into Yin and Yang, and Yang Qi has the function of warming,
promoting, exciting, and dispersing. Therefore, the lack of kidney Yang Qi also lacks chemical
generation, which makes the stored energy of the body unable to be distributed and utilized,
resulting in disease[25]. Diabetes is often complicated by kidney-related diseases in Western
medicine. Lingshu Benzang recorded that "Kidney is brittle, have good diseases". It can be seen that
Chinese medicine has long recognized that human metabolic diseases are closely related to kidney,
and some scholars believe that obesity, diabetes, hypertension, and other common
metabolism-related diseases are mainly kidney deficiency[26]. Kidney main, congenital, spleen
main acquired, kidney Yang deficiency, not warm, Mingmen fire failure, Qi and blood operation is
not smooth, not to fill the viscera, or lack of temper, insufficient transport and basic, can cause
spleen kidney deficiency[27]. Unpaid by the method of tonifying spleen kidney in the treatment of
super quality and obese polycystic ovary syndrome, the control group was given conventional
western medicine treatment, the experimental group in the control group given on the basis of the
method of tonifying spleen kidney[28-29], the final result of the experimental group on the
conversion rate and hormone were better than that in the control group, xiao-min deng USES three
kernel soup treatment of obese type 2 diabetes mellitus and diabetic nephropathy, After treatment,
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TCM symptom score, fasting blood glucose, 2 h postprandial blood glucose, glycosylated
hemoglobin and urinary protein of the experimental group were significantly improved compared
with before treatment, and were better than the control group. It can be seen that the clinical
treatment of obesity and its metabolic syndrome from the perspective of spleen and kidney has a
significant effect.

Table 1. The role of spleen and kidney in obesity

Viscera Function

Transport water liquid

Spleen Transport food

Kidney essence

Kidney Kidneys water

Balance Yin and Yang

4. Conclusion

With the improvement of modern living standards, obesity patients also increase, and excessive
obesity is closely related to human metabolism, immune inflammatory response, often induced
diabetes, and cardiovascular diseases. Polycystic ovary syndrome clinical cache is mostly on
obesity and metabolic disorders, and clinical practice showed that diet plays an important role to the
improvement of the symptoms, from the angle of obesity treatment has become a hot point of view,
Chinese medicine understanding of obesity, spleen and kidney and viscera function, liquid water is
closely related to metabolism, so to regulate spleen and kidney[30-31], The Angle of tonifying the
kidney and spleen for the treatment of obesity is also of great significance in the treatment of
polycystic ovary syndrome. With more clinical practice, application and improvement, it is believed
that this angle will play a greater role in the treatment of gynecological diseases in the future.
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