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Abstract

Acne is a chronic inflammatory skin disease involving hair follicle sebaceous glands, which
is characterized by acne, papules, pustules, nodules, cysts and so on. The disorder of
immune inflammation is the key link. A variety of factors participate in the immune
inflammatory response of acne and interact with each other, leading to the occurrence and
development of acne inflammation. Acupuncture can regulate the immune and
inflammatory response through many links and improve the skin lesions. This study explains
potential mechanisms of acupuncture in the treatment of acne by regulating the body's
immune inflammatory response, in order to provide new ideas.
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Introduction

Acne is a common chronic inflammatory skin disease involving hair
follicles and sebaceous glands, mainly characterized by acne, papules,
pustules, nodules, cysts and other lesions. In recent years, with the
change of living environment and lifestyle, the incidence of acne is
increasing year by year, and people of all ages can get sick, but it is the
most common among teenagers, and its incidence is as high as
70%-87% [1]. The disease has the characteristics of chronic,
repetitive, refractory and persistent, and has a certain damage [2].
Serious cases can leave permanent facial scars, which seriously affect
the physical and mental health and quality of life of patients [3].

Studies have confirmed that inflammatory factors and immune
abnormalities play an important role in the occurrence and
development of the disease. Some studies believe that inflammatory
factors run through the pathogenesis of acne and are the core
pathogenesis of the disease [4]. There are many clinical reports on the
treatment of acne with acupuncture, which ranks first in the disease
spectrum of skin and subcutaneous tissue [5]. It has a significant
clinical effect in the treatment of acne, which can effectively improve
the degree of skin lesions and reduce the recurrence rate of acne
patients [6, 7]. At the same time, some studies have confirmed that
acupuncture can regulate the level of immune factors and reduce
inflammatory response [8]. Therefore, this paper reviews the
mechanism of acupuncture regulating immune inflammation in the
treatment of acne in recent years, in order to provide a basis for its
clinical application and future research.

Relationship between immune inflammation and acne

The pathogenesis of acne has not been fully elucidated. At present, it
is believed that there are four classic pathogenesis of acne [9, 10]:
excessive secretion of lipids under the action of androgen, abnormal
keratosis of hair follicle sebaceous ducts and proliferation,
proliferation ~of hair follicle microorganisms such as
propionibacterium acne,inflammation and immune response. Among
them, the skin inflammatory response caused by the colonization of
hair follicle sebaceous glands by Propionibacterium acne is considered
to be one of the central factors driving acne.

In addition, when androgen secretion increases, it promotes
sebaceous gland hyperplasia and sebaceous secretion, abnormal
keratosis or even occlusion of sebaceous ducts in hair follicles, a large
number of proliferation and activation of propionibacterium acne,
release lipase, hyaluronidase and protease to bind to Toll-like
receptors, induce the release of various inflammatory factors such as
IL-6, and aggravate acne inflammation and tissue damage [11-13].
Therefore, immune inflammation is affected by the other three
classical pathogenesis.

In the pathogenesis of acne, the inflammatory immune response of
the host is the main cause of hair follicle destruction, papules,
pustules, nodules and scars. Acquired immune system and innate
immune system are involved in the inflammatory mechanism of acne.
Therefore, clinical inhibition of acne inflammation and regulation of
immune response is an important part of treatment.

Traditional Chinese medical theoretical basis for acupuncture
treatment of acne

The etiology and pathogenesis of acne have been recorded as early as
Neijing, such as: "people who plaster sorghum have heat stagnation in
their internal organs, so their pathological changes can produce large
furuncle, sweat and see dampness, but acne", "sweat when the wind,
cold and thin for the wind, Yu Naicuo" and so on. In modern times, it
is mostly considered to be related to heat, poison, dampness, blood
stasis and phlegm [14].

Acupuncture and moxibustion has many advantages, such as less
adverse reactions, acupuncture and moxibustion commonly used in
clinical treatment of acne, including filiform needle, fire needle and
acupoint injection and other treatments. Filiform needle therapy is
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mainly through local acupoint selection or syndrome differentiation to
stimulate specific acupoints to dredge facial qi and blood meridians.
Among them, facial spurs can dredge local meridians, regulate qi and
blood, and speed up local metabolism. The selection of meridian
acupoints, such as the application of Beishu acupoint, can regulate the
function of Zang-fu organs, qi and blood and resist external evil [15,
16].

Fire needle therapy is to put specific needles into acupoints or
pathological changes after heating. It has both the stimulating effect of
acupuncture and the warm effect of moxibustion, which can warm
yang, diverge and move gi. By heating the needle body, fire needle
can warm the meridians, lift yang qi, inspire people to run in a body of
qi and blood, so as to achieve the therapeutic effects of using fire to
help yang, open the door to remove evil, heat and other therapeutic
effects. It can promote acne local dampness and evil qi diarrhea,
improve acne local blood supply, and then realize the functions of
promoting blood circulation and detoxification, inducing evil to go
out, reducing swelling and purulence, and so on. Fire acupuncture in
the treatment of acne is through the mechanism of local and overall
homology, internal and external treatment, tonifying and reducing
and other mechanisms, so as to achieve the effects of warming
meridians, promoting qi and blood, softening and dispersing knots,
tonifying deficiency and purging excess, etc. [17-19].

Mechanism of acupuncture in the treatment of acne

As a traditional treatment method, acupuncture has played a definite
clinical effect in the treatment of acne, and it is recommended as
grade I evidence for the treatment of severe acne [20]. Acupuncture
can improve the clinical therapeutic effect through multi-ways,
multi-levels and multi-targets, and play a definite clinical effect [21].

Regulate the body's immune response

Human immune system response is mainly accomplished by specific
immune response mediated by T helper cells, which can be divided
into two subgroups: CD4 and CD8. According to the secretion pattern
of cytokines and the function of effector factors, CD4 T cell subsets can
be polarized into two subsets, namely Th1 and Th2 cells, in which Th1
cells secrete cytokines such as IL-2, y-interferon and tumor necrosis
factor, which mediate cellular immunity, while Th2 cells secrete
cytokines such as IL-4 and IL-10, which mediate humoral immunity
[22].

Acupuncture can improve local blood circulation, promote
leukocyte exudation, enhance leukocyte phagocytosis, increase body
stress, reduce inflammatory reaction of skin lesions, and reduce the
levels of inflammatory factors such as TNF- o and IL-4 in skin lesions
[23, 24].

Liu et al. [25] found that for patients with moderate and severe
acne, the control group was treated with 5-aminolevulinic acid
photodynamic therapy, and the combined group was treated with
5-aminolevulinic acid photodynamic therapy combined with fire
needle treatment. The levels of TNF- a, IL-4, IL-8 and IFN- y in the
combined group were significantly lower than those before treatment,
and the combined group was significantly lower than that in the
control group, indicating that 5-aminolevulinic acid photodynamic
therapy combined with fire needle could reduce inflammatory cells.
Reduce the inflammatory reaction of skin lesions. The results of Ma et
al. [26] showed that the GAGS score and serum IL-4 level of patients
with mild and moderate acne were significantly decreased after
treatment, suggesting that fire acupuncture combined with contact pin
can improve the degree of skin lesions, improve the level of
inflammatory factors and improve the clinical curative effect,
indicating that its mechanism may be closely related to reducing the
release of inflammatory mediators.

In addition to Th2 cell-mediated humoral immunity, humoral
immunity is also mediated by IgG, IgM, IgA and complement. Some
studies have found that the levels of serum IgA and IgM in patients
with acne are significantly higher than those in normal subjects, and
there is obvious humoral immune activation. With the aggravation of
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skin lesions, their levels are significantly increased, which is positively
correlated with the severity of the disease [27].

Acupuncture can increase the content of immune cells, enhance the
killing ability of the body to propionibacterium acne, improve the
activity of viscera, promote digestion, blood circulation and other
body functions, promote the normalization of hair follicles, reduce the
content of propionibacterium acne, and then alleviate the stimulation
response in the body, reduce the content of IgA and IgM [28].

Jiang et al. [29] found that after intervention, IgA and IgM of acne
patients treated by fire needle combined with blood-letting puncture
and cupping decreased in varying degrees, especially in the combined
group. Hou et al. [30] the treatment group was treated with filiform
needle combined with self-blood therapy, and the control group was
treated with fusidic acid cream. After treatment, the contents of IgG,
IgM and IgA in the two groups decreased, and the level of IgM and IgA
in the treatment group was higher than that in the control group.

Regulate hormone level

Regulate testosterone level. One of the pathogenesis of acne is the
imbalance of hormone secretion in the body, in which testosterone
plays an important role. Endocrine dysfunction leads to the increase of
serum free testosterone and the transformation of testosterone into
more effective dihydrotestosterone. The secretion of sebaceous glands
is directly controlled by dihydrotestosterone, resulting in abnormal
proliferation and secretion, stasis and obstruction of the conduit
opening, androgen receptor (AR) increases the expression level of
sebum sterol regulatory element binding protein by enhancing the
activity of fibroblast growth factor receptor, enhance the
inflammatory response induced by macrophages and neutrophils to
regulate sebum secretion and cause acne inflammation [31-34].

Studies have shown that the number and sensitivity of AR in
sebaceous glands of acne patients are significantly higher than those
of non-acne patients [35]. Modern studies on the treatment of acne
with acupuncture have proved that local acupuncture acts directly on
hair follicles, opens the orifice of hair follicles, and excretes
inflammatory substances, so as to achieve the effect of regression of
inflammation, elimination of decay, and regulation of the internal
environment of the body, reduce the level of testosterone [36]. The
distal selection of acupoints, such as the application of back-Shu point
in acne, is related to the regulation of nerve and endocrine. By
stimulating back-Shu point to regulate neurohumoral fluid and then
affect the endocrine system, it can regulate hormone level and
improve body immunity [37, 38].

Meng et al. [39] after the treatment of acne patients with nine

needles, the skin lesion score and serum testosterone decreased
significantly, suggesting that the combination of nine needles can
improve the degree of skin lesions, reduce the testosterone level of
acne patients and improve the clinical effect.
Regulate insulin-like growth factor level. More and more studies
have found that inflammation plays an important role in the
occurrence, development and regression of acne. Insulin-like growth
factor (IGF-1) is also an important factor in inducing acne
inflammation. With the change of lifestyle, overeating high calorie
and insulin-based diet will increase IGF-1 level, increase IGF-1 activity
can promote sebum secretion. After IGF-1 stimulation, sebaceous cells
increase the expression of cytokines such as NF- x B, IL-1 3, IL-8, IL-6
and TNF- cells, release MMPs, and recruit inflammatory cells into the
sebaceous units of hair follicles, thus aggravating acne [40].

Some studies have shown that acupuncture can reduce the level of
IGF-1. Cui et al. [41] found that oral Qingrexiaocuo prescription
combined with fire needle can effectively improve skin lesions and
reduce the level of IGF-1, which is more effective than Qingrexiaocuo
recipe alone. This also confirms that IGF-1 is an important factor in
promoting and inducing acne, and acupuncture treatment can reduce
the level of IGF-1.

Inhibition of propionibacterium acne

Propionibacterium acne is the key link in the pathogenesis of acne.
Acnes can promote the proliferation of keratinocytes, and the
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proliferation of propionibacterium acne has been detected in
microacne. At present, a large number of studies have shown that
propionibacterium acne can mediate the production of inflammatory
factors such as IL-1a, and IL-lacan promote the conversion of free
hair follicle-sebaceous gland units into acne in vitro experiment [42,
43].

Fire needle therapy in acupuncture treatment can use heat to
destroy the living environment of microorganisms in an instant,
inhibit the growth of propionibacterium acne in varying degrees,
promote local blood circulation and accelerate metabolism, thus
reduce the recurrence of acne [44-46].

Regulate sebaceous gland secretion

The pathogenesis of acne lies in the sebaceous glands of hair follicles.
Increased sebum secretion, changes in lipid content and the ratio of
lipid oxidation / antioxidation on the skin surface are important
mechanisms related to the occurrence of acne. These metabonomic
changes are conducive to the overgrowth and biofilm formation of
epidermis acne and promote inflammation [47, 48].

Acupuncture can promote the circulation and metabolism of local
tissue, in which fire needle therapy can make the damaged tissue start
stress self-repair under the action of high temperature, produce better
anti-inflammatory, antibacterial and inhibitory effects on
microorganisms, and at the same time improve the abnormal
expansion and keratosis of hair follicles, accelerate the excretion of fat
suppository and purulent blood in hair follicles, accelerate skin
metabolism and reduce the production of scars, and significantly
improve skin lesions [49, 50].

Regulate intestinal flora

In addition to the four classic mechanisms, with the in-depth study of
intestinal flora in modern medicine, the disorder of intestinal flora is
also closely related to the occurrence of acne. With the increase of life
pressure, poor sleep habits can affect the activities of intestinal
metabolites that regulate circadian rhythm, such as short-chain fatty
acids and enterococci and bacilli, resulting in acne. Intestinal flora
disorders can cause a large number of proliferation of pathogenic
bacteria and endotoxin into the blood, leading to the occurrence or
aggravation of inflammatory reactions in the body [51].

More and more studies suggest that intestinal
microorganism-mediated communication lines affect the degree of
acne by affecting the levels of inflammation, oxidative stress, blood
glucose control, tissue lipid levels, pathogenic bacteria, neuropeptides
and mood-regulating neurotransmitters [52]. Therefore, the
regulation of intestinal flora is also a key link in the treatment of acne.

Acupuncture can regulate the number, proportion and abundance of
intestinal flora, and significantly improve the diversity of intestinal
flora and the content of beneficial microflora, so as to achieve the
purpose of adjusting intestinal flora [53]. The experiment proved that
[54, 55]: after warm moxibustion at abdominal mu acupoint, it was
found that the intestinal flora of rats changed significantly, in which
the contents of Lactobacillus and Bifidobacterium increased
significantly, which were typical beneficial bacteria in the intestine, it
can inhibit inflammatory reaction, improve immunity and protect
intestinal mucosa. After acupuncture at Zusanli, Tianshu and
Sanyinjiao points, through the detection of peripheral blood and
intestinal mucosa of the patient, it was found that the contents of
pro-inflammatory factors TNF- a and IL-8 decreased significantly,
while the contents of inflammatory inhibitory factors IL-10 increased
significantly. It is further explained that acupuncture can exert
protective mechanism on the body, regulate intestinal flora disorder,
and regulate inflammatory factors [56, 57].

In summary, acupuncture can affect the immune inflammatory
response and cure acne by regulating the levels of hormones in the
body, such as reducing the levels of AR receptor and IGF-1; reducing
the content of propionibacterium acne; regulating sebaceous gland
secretion; regulating intestinal flora and other factors.The mechanism
is shown in the following Figure 1.
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Figure 1 Mechanism of acupuncture treatment of acne based on
immune inflammation

Conclusion

Acne is one of the most common skin diseases in dermatology clinical
work, but its pathogenesis is very complex, there are still many links
need to be further studied and elaborated. The disorder of immune
inflammation is a key link in the occurrence and development of acne,
which is closely related to hormone levels, propionibacterium acne,
sebaceous gland secretion and intestinal flora. Acupuncture can
regulate immune and inflammatory response, improve skin lesions
and reduce recurrence through multiple links, have a significant effect
on the treatment of acne.
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