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Background: The exact pathogenesis of psoriasis is complex, and scholars use the intestinal mucosal immunity 
as an entry point to analyze the important role of the intestine in the pathogenesis of psoriasis. Traditional 
Chinese medicine treats psoriasis from the intestine based on the theory that “the lung governs the fur” and “the 
Interior-Exterior Relationship Between the Lung and Large Intestine”. Based on this understanding, this paper 
puts forward the idea of understanding psoriasis from the “gut-skin” axis. Objective: Based on the “gut-skin” axis 
to explore the pathogenesis of psoriasis from the intestines, and open up new ideas for research and develop-
ment of new drugs for psoriasis. Method: Collect literature on the treatment of psoriasis from the perspective 
of the intestine and “gut-skin” axis; then, use Western medicine’s intestinal pathogenesis, Traditional Chinese 
Medicine (TCM) theory and examples of TCM treatment are demonstrated; finally, the treatment of psoriasis 
from the “gut-skin” axis is summarized. Results: Western medicine has not carried out treatment of psoriasis 
involving the intestinal tract. In-depth research and clinical applications based on the “gut-skin” axis are still 
needed. The effective rate of treating psoriasis by TCM has been as high as 90%, but the mechanism research is 
relatively scarce. Conclusion: The construction of the “gut-skin” axis mechanism is consistent with TCM theories, 
and is consistent with modern scientific connotations as well.

1. Introduction
Psoriasis, known in Chinese medicine as “Bai bi”, “neuroder-
matitis” and so on, is a chronic, inflammatory, difficult to cure 
autoimmune disease with high recurrence rate and presents itself 
a a global medical problems (Zhang et al. 2019; Kuchekar et al. 
2011). Because of the main symptom of damaged skin, itching is 
unbearable, and accompanied by erythema, papules, scales and 
other clinical characteristics, seriously threatening the physical and 
mental health of patients (Organization WH 2016). In addition to 
the negative effects of quality of life, psoriasis is associated with a 
number of complications, including psoriasis arthritis, depression 
and anxiety, lymphoma, obesity and metabolic syndrome, which 
will increase the risk of early death (Elmets et al. 2019).
A growing number of research results shows that the intestines 
play an important role in the pathogenesis of psoriasis. In the case 
of human intestinal disorders, the bacteria and their metabolic 
inflammatory delivery can enter the blood directly, destroying 
the stability of the skin (Baba et al. 2006). When a large number 
of intestinal microorganisms translocate, the body’s endogenous 
infection will further aggravate, leading to the dysfunction of the 
immune system. At the same time, Staphylococcus, Streptococcus, 
Candida albicans and Pityrosporum metabolites in the skin are 
produced, which are directly transmitted to T cells as an antigen 
through human leukocyte DR antigen and activate T cells. Cells 
migrate into the epidermis and rapidly release inflammatory 
mediators and epidermal growth factors, which leads to the rapid 
growth and proliferation of skin keratinocytes and the formation of 
skin plaques (Kim and Krueger 2015). This is the main pathogen-
esis of the gut skin axis. Therefore, this paper is based on the new 
perspective of “gut-skin” axis in the treatment of psoriasis in order 
to explore a new way for medical treatment of psoriasis.

2. Modern medicine found that the gut plays an 
important role in the pathogenesis of psoriasis
Psoriasis is an autoimmune disease, so when it occurs, the immune 
mechanism has “difficulty to escape responsibility”. As the body’s 
largest immune organ, the intestinal mucosa immunity as the 
largest and most complex part of the immune system has a “heavy 
responsibility” (Trivedi and Adams 2016). Therefore, there is no 
doubt that gut, immunity and skin are closely related, so the theory 
of “gut mucosal immunity related to psoriasis” came into being 
(Yegorov et al. 2020).
The essence of the damage to the immune function of the intes-
tinal mucosa is that the exogenous antigen causes the intestinal 
bacterial disorder through the close connection of cells in the 
damaged intestinal epithelial, which activates the process of 
immune response, thus forming an intestinal mucosal immune 
path disorder consisting of mechanical (closely connected 
proteins, etc.), microorganisms (intestinal bacteria, etc.) and 
immune cells (Th17/Treg cells, etc.) (Cani 2017; Shi et al. 2017; 
Cheng et al. 2019; Groeger et al. 2013). Early in clinical studies, 
it was found that psoriasis patients with disease-related skin 
damage and other symptoms are often accompanied by increased 
permeability of the intestinal mucosa, abnormal tolerance of the 
intestinal bacteria, intestinal immune CD4+T cells and intestinal 
immunomarkers sIgA, RANKL levels significantly increased, 
and so on, all symptoms of intestinal mucosal immune disorders 
(Codoñer et al. 2018; Tan et al. 2018; Zhu 2016; Su et al. 2010; 
Eppinga et al. 2016). In addition, the feces of patients with psori-
asis showed a decrease in Fusobacterium prausnitzii, short chain 
fatty acids (SCFA) and an increase in E. coli, which was similar 
to the intestinal flora disorders in patients with inflammatory 
bowel disease (Hidalgo-Cantabrana et al. 2019). Among them, 
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Faecalibacterium prausnitzii is one of the most common micro-
organisms in the digestive tract. It can inhibit and promote the 
peripheral activation of Treg by forming butyrate, increase the 
density and number of cell subsets, inhibit the activity of CD4+ 
T and CD8+T cells, and play an important role in maintaining the 
dynamic balance of the colonic mucosal barrier (Hong et al. 2012; 
Xu et al. 2021). According to the mean and median of intestinal 
flora detected in patients with psoriasis, the “core microbiome 
of psoriasis” can be described at the genus level. Comparing 
data from more than 300 healthy individuals extracted from the 
Psoriasis Gut Microbes and the Human Microbiome Project 
and analyzing the main components, the results showed that the 
number of Bacteroides decreased and the number of Ackermann 
Myxobacteria and Bifidobacteria increased in patients with 
psoriasis. SCFA is the direct energy source of intestinal epithelial 
cells and plays an important role in maintaining normal intes-
tinal metabolism. For example, it can regulate the number and 
function of T cell population by promoting the induction and 
adaptation of T cells in the colon environment. It also plays an 
irreplaceable role in the regulation of Th1 / Th2, Th17 / Treg 
immune balance by Treg cells, its deficiency or defect is closely 
related to immune inflammatory response (Scher et al. 2015; Xu 
et al. 2020; Dainichi et al. 2018).
Some modern technologies have also created a new world in the 
field of treating psoriasis based on the “gut-skin” axis. Some studies 
have shown that when patients with severe psoriasis were evalu-
ated for fecal transplantation technology (FMT), clinical efficacy 
was significant, the clinical symptoms of irritable bowel syndrome 
disappeared, and no adverse reactions occurred (Yin et al. 2019). 
Other studies have explored the intestinal microbiome genomics 
based on the genetic characteristics of psoriasis, and showed that it 
is possible to find the DNA sequence related to the disease based 
on this technology, and use it as a target for monitoring the onset, 
recurrence and treatment intervention (Dand et al. 2020; Chen et 
al. 2018). In addition, in the aspect of mental factors inducing the 
onset of psoriasis, some studies have shown that long-term mental 
factors such as excessive tension and depression can lead to stress 
reaction, affect the intestinal flora, especially the ectopic intestinal 
bacteria are likely to produce superantigen, which is involved 
in the occurrence and recurrent attacks of psoriasis (Jiang et al. 
2014). These studies will make a breakthrough in understanding 
psoriasis based on the “gut-skin” axis, and prove that there is a 
close relationship between intestinal mucosal immunity and psori-
asis (Sikora et al. 2020).
In the classic psoriasis mouse model induced by imiquimod 
(IMQ), the corresponding phenomenon was also confirmed (Su 
et al. 2017). Long term use of antibiotics can reduce the number 
and diversity of intestinal microflora in neonatal mice, resulting 
in imbalance of immune homeostasis of CD4+T cells, and then 
significantly aggravate the symptoms of psoriasis (Zanvit et al. 
2015; Zákostelská et al. 2016; Hu et al. 2016); E. coli Nissle 1917 
(EcN) can interfere with psoriasis model dermal damage in mice 
induced by mimimote, reducing the level of related pro-inflamma-
tory factors and increasing the level of anti-inflammatory factors 
(Wang et al. 2019). The use of broad-spectrum antibiotics or 
metronidazole can reduce skin inflammation by reducing the Th17 
immune response in newborn mice and increasing microorganisms 
such as Lactobacillus and Bifidobacteria in the intestines. More-
over, compared with the control group of a psoriasis mouse model 
without probiotic treatment, the probiotic-treated mice showed 
mild erythema, scales and skin thickening (Stehlikova et al. 2019; 
Chen et al. 2017).
In summary, because of these characteristics, intestinal mucous 
membrane immunity is not only the “main culprit” on the patho-
genesis of psoriasis, but a key for effective treatment (Salem et 
al. 2018; Mcmillin et al. 2000),. Whether from genetic or mental 
factors, as well as prevention or treatment as the goal, the appli-
cation of technology based on the “gut-skin” axis has made the 
understanding of psoriasis more comprehensive and clear, and 
thus significantly expands the spectrum of treatment (Tsoi et al. 
2016).

3. Understanding of psoriasis from the perspective of 
“gut-skin” axis in Traditional Chinese Medicine

3.1. Theories of “the lung governs the fur” and “the 
interior-exterior relationship between the lung and large 
intestine”
Traditional Chinese Medicine believes that human beings are an 
organic and unified whole. The viscera do not exist independently, 
but are connected through meridians and collaterals to form the 
external and internal relationship between the viscera and the 
viscera. Both physiologically and pathologically, they are inter-
connected and influence each other (Wang et al. 2019). Psoriasis, 
although manifested as superficial skin erythema and scales, is 
closely related to the dysfunction of the viscera. It has long been 
recorded in the Inner Canon of the Yellow Emperor that those who 
have all kinds of inner organs must show them to the outside, and 
the external expression must also be based on the internal dysfunc-
tion of the viscera (Gong and Tian 2019). The fur and the large 
intestine are related to two different organs, which seems to “be 
totally unrelated”. Among them, skin dominates the whole body, 
defending against the invasion of external evil. The large intestine 
is the conduction organ and the main excretion organ of the human 
body. Both in form and function, the two are far apart. However, 
after careful study, it has been found that fur is not only related to 
the large intestine, but also closely related (O’Neill et al. 2016).
Under the guidance of the “holistic view” of Traditional Chinese 
Medicine, the theory of “lung governs the fur” believes that the lungs 
spread the essence of qi on the skin, so that the fur can be firm and 
strong. If the lung qi is insufficient or the lung qi is blocked, it will 
be abnormal. The essence of mizutani cannot be reached out, and if 
the skin is dystrophic, the skin will be dry or chapped, and the hair 
will be dry, such as ichthyosis and psoriasis which are common 
in dermatology (Luo 2014). Therefore, Chinese medicine believes 
that the lung has the function of protecting the muscle surface 
and resisting external evil. The relationship between the lung and 
the fur is not limited to the connection between the lung and the 
muscle surface in an anatomical sense, but also shows a physio-
logical and pathological phenomenon of lung qi activity, as well 
as clinical practice guided by this theory. For example, Mahuang, 
a traditional Chinese medicine, has the effects of dispersing lung, 
promoting health and Qi, and dispersing exogenous evil. Based 
on the theory of “the lung governs the fur”, Mahuang combined 
with gypsum has a significant effect in the treatment of psoriasis 
and other erythematous and scaly skin diseases. The representative 
prescriptions include daqinglong decoction, Xiaoqinglong plus 
gypsum decoction, Houpu Mahuang Decoction, etc (Zhang et al. 
2019).
At the same time, Traditional Chinese Medicine believes in an 
“interior-exterior relationship between the lung and large intes-
tine”, which means that the lung and the large intestine are inter-
related in meridians and influence each other in physiology and 
pathology. If one of the lesions can cause the other side dysfunc-
tion, the diseases of the lung and intestines will affect each other, 
transmit and involve each other (Ni and Gao 2012; Zheng et al. 
2018; Gray et al. 2017; Zhang et al. 2016). Current studies have 
also shown that intestinal and respiratory bacteria can affect each 
other, that the intestinal and respiratory mucosa immune systems 
have synchronization patterns in the immune response, and that 
cytokines are also interrelated (He et al. 2017; Mjösberg and Rao 
2018; Marsland et al. 2015). Therefore, the lung is the bridge 
between the skin and the large intestine. Then, according to logical 
reasoning, there must be direct and indirect connections between 
the two parts, so fur and large intestine are connected (Coates et al. 
2019). This view is applied to the clinical treatment of psoriasis to 
obtain optimum efficacy. For example, the cure rate of 312 cases of 
psoriasis is over 95% by Xuanfei and intestine therapy, and all the 
cured cases were followed up for more than 2 years and no recur-
rence was found. Therefore, colorectal lesions are closely related 
to skin pathological changes, so the clinical treatment of psoriasis, 
acne, eczema, chloasma and other skin diseases with TongFuX-
ieXia can often achieve satisfactory results (Peng et al. 2013). 
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It is worth noting that although the large intestine in the field of 
Chinese medicine is different from the intestine in modern medi-
cine, the essence is the same when it comes to the root. Modern 
medicine holds that the intestines include the large intestine and 
the small intestine, so the large intestine is part of the intestines 
(Gasbarrini et al. 2008). In addition, TCM’s understanding of 
modern medical intestinal tract also fully confirmed this conclu-
sion; “The small intestine is filled with the preliminarily digested 
food that is moved down from the stomach and intestines. At the 
same time as it is further digested, the process of separating the 
fine grains and metabolites follows”, “large intestine conduction, 
change dross” and so on are all based on TCM’s understanding 
of modern medical intestinal function (Li et al. 2019). Therefore, 
the large intestine, lung and skin transmit each other, and then the 
three are related. Therefore, the understanding of the mechanism 
of “gut-skin” axis in Traditional Chinese Medicine is that the lung 
is the medium to organically link the skin and intestine (Wang 
et al. 2021; Duan and Yuan 2017), as shown in the Fig.

abundant, and the external evil cannot invade. However, when 
dispersing lung qi for lowering adverse qi dysfunction, weakened 
defensive QI. It is easy to be invaded by external pathogens, Qi, 
blood and body fluid cannot be normally distributed, and can 
generate phlegm dampness and blood stasis, which can accu-
mulate in Couli or aggravate psoriasis. At the same time, if the 
interior-exterior relationship between the lung and large intestine, 
and the large intestine function is normal, then the lung function 
is normal. If the large intestine has pathological changes, it will 
affect the lung function. The expelling of pathogenic toxin in the 
body can be solved by sweating and diarrhea. According to the 
pathogenesis of psoriasis, the treatment should expel pathogenic 
toxin such as rheumatic fever, regulate the function of viscera, and 
the lung and large intestine are the key points (Ye and Chen 2019). 
The function of viscera can be adjusted, the symptoms and roots 
can be treated simultaneously, and the exterior and interior can be 
taken into account, so as to achieve better curative effect, and it 
is not easy to relapse. For example, the application of “Xuan fei 
Li chang”, “Intestinal therapy”, “Tong dao san”, and “Runchang 
soup” is effective in treating psoriasis from within 90% (Qian et al. 
2009; Zhang and Zhang 1999). Some traditional Chinese medicine 
prescriptions, such as Sijunzi decoction, Kouyanqing granule, 
Runzaozhiyang capsule and so on, have also been proved to regu-
late the intestinal flora (Tang et al. 2016; Yao et al. 2012; Hu et al. 
2020). At the same time, there is a high correlation between TCM 
“intestinal therapy” and intestinal mucosal immune imbalance, 
thus forming the characteristics of a close dependence of intestinal 
mucosal immunity, intestinal therapy and psoriasis. It is worth 
mentioning that Traditional Chinese Medicine has used umbilical 
application combined with retention enema in the treatment of 
psoriasis, which is not only efficient and safe, but also reflects the 
individuality and richness of “intestinal therapy” (Li et al. 2008). 
At present, although the Traditional Chinese Medicine “intestinal 
therapy” has a definite effect on psoriasis, however, research on the 
intestinal mucosal immune mechanism of Chinese medicine for 
psoriasis has not been reported, and the mechanism, advantages 
and characteristics of Chinese medicine in treating psoriasis could 
not be scientifically clarified.
In addition, based on the idea of “skin is closely related to the 
intestinal tract, so it is also closely related to the intestinal micro-
ecology”, some scholars believe that the therapeutic principles and 
methods of “regulating the spleen and stomach” and “calming the 
nerves” adopted by Traditional Chinese Medicine in the treatment 
of psoriasis are likely to play a therapeutic role by regulating the 
intestinal flora (Liu et al. 2014). These two theories provide a 
strong basis for the correlation between skin and intestine from the 
perspective of Traditional Chinese Medicine. In addition, the idea 
of dialectical analysis of intestinal flora has gradually developed, 
some scholars infer that the intestinal flora of psoriasis with blood 
heat, blood dryness and blood stasis have their own characteristics 
(Xuan et al. 2015). It also shows that the three syndromes can be 
clearly distinguished according to the characteristics of intestinal 
flora. In the future, we can start with the correlation between 
intestinal microecology and TCM syndromes, and carry out 
in-depth TCM research on psoriasis (Liu et al. 2019). Although 
the characteristics of intestinal flora of different syndrome types, 
the relationship between intestinal flora and syndrome types, and 
the mechanism of TCM syndrome differentiation and treatment 
on intestinal flora disorder of different syndrome types are still 
unclear, the authors are believing that this inference can more 
comprehensively study the intestinal mucosal immune mechanism 
of psoriasis, and make the research idea clearer from the dialectical 
point of view, so as to expand the “intestinal therapy” of psoriasis 
new direction.

4. Discussion
More and more studies have shown that the gut plays an important 
role in the pathogenesis of psoriasis, but Western medicine does not 
carry out treatment of psoriasis for the gut, but often uses targeted 
treatment for skin and peripheral blood, such as ultraviolet light 
therapy, ferulic acid A and amino-polypeptide tablets, and a variety 

Fig.: Understanding of modern medicine and traditional Chinese medicine on the 
treatment of psoriasis with “gut-skin” axis

Traditional Chinese Medicine is based on the theory of “the lung 
governs the fur” and “the interior-exterior relationship between the 
lung and large intestine”. When the lungs are weak, the function 
of governing the fur is dereliction of duty, and the essence of 
Mizutani cannot be supplied on the fur, causing psoriasis. At the 
same time, the interior-exterior relationship between the lung and 
large intestine, interact with each other. When the conduction of 
large intestine is abnormal and the Qi mechanism is blocked, the 
Lung Qi will descend abnormally, the lung will lose its function of 
dispersing and eliminating, and the function of the lung governs the 
fur will be disordered (Wang et al. 2008; Ji et al. 2019; Cervantes 
and Hong 2017). Therefore, when intestinal disorder occurs, the 
intestine indirectly affects the occurrence of psoriasis through the 
lung (Zhang 2010; Duan et al. 2020).
Modern medicine believes that the gut directly acts on the skin 
through intestinal mucosal immunity (Zheng et al. 2013). Along 
with the intestinal mucosal immune disorder, psoriasis easily 
develops.

3.2. Curative effects of Traditional Chinese Medicine in 
the intestinal treatment of psoriasis
Skin is closely related to viscera, meridians, Qi and blood, body 
fluid, especially lung, with the lung governing diffusion, governing 
the fur, governing Sujiang, governing regulation of water passages 
(Wang and Jin 2018). If the lung qi is normal, the Qi, blood 
and body fluid can spread all over the body, the defensive Qi is 
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of specific antibody treatment for TNF, IL-17 and so on (Kauf et 
al. 2015; Greaves and Weinstein 1995; Krueger and James 2002). 
Although it also has its unique curative effect, its application is 
greatly limited due to potential adverse reactions (Lebwohl et al. 
2005). However, Traditional Chinese Medicine pays more atten-
tion to “treating both the symptoms and the root causes”. Based 
on the theories of “the lung governing skin and hair” and “the lung 
and the large intestine are interior-exterior”, its treatment is not 
only limited to external treatment to alleviate skin damage (Guan 
et al. 2017), also includes, from different dialectical point of view, 
internal treatment (Meng et al. 2018). By adjusting the balance of 
Yin and Yang and improving the viscera Qi mechanism, we can 
achieve the purpose of “treating the disease and seeking the root 
cause” (Tse 2003; Yan et al. 2015). For thousands of years, the 
effectivity rate of Traditional Chinese Medicine in the treatment 
of psoriasis through the intestinal tract has been as high as 90% 
(Cai and Wu 2015). The advantages of “remarkable curative effect, 
low recurrence rate and high safety” in the treatment of psoriasis 
are demonstrated by examples (Zhai et al. 2015). In addition, 
TCM has unique advantages in individualized, comprehensive and 
reasonable selection and development of individualized treatment 
scheme, which contains the wisdom of TCM “treatment from 
intestine”.
Whether in modern medicine or in Traditional Chinese Medicine, 
it has been proved that the intestine is an important mechanism 
for the incidence of psoriasis, and after thousands of years of 
clinical practice, the connection between the intestine and skin 
has been solidly demonstrated in ancient books of Traditional 
Chinese Medicine and even in clinical practice. There is also the 
view that the intestines and the skin are mutually affecting each 
other, but the specific mechanism has not been clarified so far. 
Also, the intestinal mucosal immune mechanism according to 
TCM in the treatment of psoriasis is still unclear, while modern 
medical research only stays at the level of theoretical and basic 
research, and has not carried out relevant clinical research. Based 
on current research results, the construction of a “gut-skin” axis 
model is in line with the modern scientific connotation of the 
treatment of psoriasis and other autoimmune skin diseases, and 
has unlimited development potential (Chen et al. 2021). Moreover, 
it has important guiding significance to treat psoriasis from the 
perspective of the “gut-skin” axis, which can provide important 
reference for drug research and development. More importantly, 
the construction of a key technology system and research demon-
stration model based on the intestinal treatment of psoriasis on the 
“gut-skin” axis meets the needs of the innovative development of 
the pharmaceutical industry, and for the future multi-aspect, multi-
angle prevention, monitoring, treatment of psoriasis, as well as 
daily life diet conditioning, nursing, psychological intervention, 
have a major breakthrough significance.
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