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Chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS) represents the most

common type of CP, characterized by complex pathogenesis and a wide array of
symptoms, making diagnosis and treatment challenging. Acupuncture, a widely used
treatment for chronic and painful conditions, has demonstrated clinical efficacy in
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Introduction

The National Institutes of Health (NIH) has conducted exten-
sive basic and clinical research on prostatitis. Based on factors
such as the speed of onset, prostatic massage fluid, and semen
or according to the routine microscopic examination of the
third urine specimen during bladder function testing, patients
were divided into two groups. Prostatitis was classified into
four types: acute bacterial prostatitis (typeI), chronic bacterial
prostatitis (type II), chronic prostatitis/chronic pelvic pain
syndrome (CP/CPPS) (type III), and asymptomatic prostatitis
(typelV).According to the increase of white blood cells and (or)
lecithin bodies under the microscope, type Il prostatitis is
divided into two subtypes: type IIIA with positive under the
microscope and type I1IB with negative under the microscope.’
The main symptoms of CP include pelvic pain, lower urinary
tract manifestations, mental and psychological manifesta-
tions, and sexual dysfunction. Notably, somatization symp-
toms such as pain in urogenital parts, ejaculation pain,
urination pain, and lower abdominal or pelvic floor muscle
tenderness are prevalent. It also includes lower urinary tract
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restoring prostate function and enhancing the quality of life for affected patients. This
article critically examines the intricate pathogenesis of CP/CPPS and explores the
related therapeutic mechanisms of acupuncture. Additionally, it summarizes the
advancements made in the last decades regarding the use of acupuncture for treating
CP/CPPS and elucidates potential effect pathways, laying the groundwork for further

symptoms such as urgent urination, frequent urination, noc-
turia and urge urinary incontinence, prolonged urination time,
thinning urine stream, difficult urination or urethral inconti-
nence, and posturination dribbling. It may also be accompa-
nied by impotence, lack of libido, abnormal ejaculation
function, etc. In addition, psychological symptoms are also
the main symptoms of CP, including restlessness and depres-
sion, cognitive and behavioral abnormalities, and reduced
quality of life.?>

In traditional Chinese medicine (TCM), CP/CPPS is catego-
rized into different syndrome types based on its pathogenic
factors and pathogenesis processes, such as dampness, heat,
qi stagnation, blood stasis, deficiency of the liver, spleen, and
kidney, and other combinations of deficiency and excess."
The causes of dampness and heat may stem from improper
diet, indulgence in fat, sweet, wine, and greasy foods, the
accumulation of dampness and heat in the lower energizer,
or the disorderly movement of ministerial fire due to unmet
desires, leading to the accumulation of white turbidity or
invasion from dampness and heat stagnation and qi and
blood stasis.’
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Acupuncture, as a kind of TCM treatment, has demon-
strated effectiveness in treating CP/CPPS, supported by sub-
stantial evidence. It has also been recommended by
urologists in China and other countries."® Based on the
feasibility of acupuncture treatment and a large amount of
clinical experience, this article will delve into the pathogen-
esis of CP/CPPS and the mechanism of action of acupuncture,
highlighting the advantages of acupuncture and moxibustion
in its treatment from a pathological perspective, drawing
from the feasibility of acupuncture treatment and extensive
clinical experience.

Pathogenesis of Chronic Prostatitis|Chronic
Pelvic Pain Syndrome

The pathogenesis of CP/CPPS is intricately linked to male
lifestyle factors, encompassing eating habits, occupational
habits, sexual habits, and more.® Among these abnormal
urination function, fluctuation of sex hormone levels, neu-
roendocrine factors, and immune responses are the main
causes of inflammation and pain.

Immunology

Prostatitis is characterized by the infiltration of multinucleat-
ed and mononuclear cells (such as neutrophils, lymphocytes,
macrophages, and plasma cells) in the stromal connective
tissue surrounding the acinar or duct.'® Relevant studies
have shown that CD4"T cells play a major role in the occur-
rence of the disease and the production of pain response, and
the infiltration of CD4™T cells in the prostate can be observed
in animal experiments related to CP."" After activation, early
CD4*T cells can be divided intoTh1, Th2, Th17, Treg, and other
cells according to their activity. These cells jointly affect the
local inflammatory process in different ways.

In the process of research on autoimmune prostatitis
(AIP), it is found that the immune response is mainly
mediated by Th1 cells, accompanied by an increase in
interferon (IFN)-y secretion.'”> Haverkamp et al'' found
that in the rat CP model, IL-12 and IFN-y in the prostate
tissue increased, while IL-4 and IL-10 decreased significantly
when the immune mechanism was activated, indicating that
the activity of Th2 cells was inhibited during this process and
was involved in the related immune process. In addition, in
the experiment on the induction of prostatitis by Escherichia
coli strain CP1, the cell concentration of Th17 was signifi-
cantly increased and the cytokine IL-17 was also significantly
increased after subsequent activation; hence, it can be
concluded that Th17 is involved in the occurrence and
progression of CP.'> Murphy et al'* found in the rat model
of AIP that when CD4*T cells increased, the symptoms of CP
were inhibited by inhibiting the function of IL-17. It can be
concluded that cytokine IL-17 can induce the appearance of
CP. Not only that but suppressor cells called Treg cells are also
involved in this process. Breser et al'> showed that after
reducing the activity of Treg cells, the prevalence of mice was
reduced. Further studies found that CD25*Treg cells could
inhibit Th1 or Tc1 autoimmune responses and activate IFN-y
in a mouse model of AIP. Under these conditions, the
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expression of the CXCR3 receptor on T effector cells was
controlled, thereby alleviating the pathological changes of
CP. Quick et al'® studied the function of Treg in AIP. The
results showed that when the function of Treg was inhibited,
the transcriptional expression of IFN-y and IL-17 was in-
creased, and the secreted Th1 and Th17 cells could cause
pelvic pain in autoimmune mice. This suggests that the
suppressive effect of Treg cells combined with their secreted
Th1 and Th17 cell activation contributes to the occurrence of
pelvic pain. After reducing the level of IL-17 in mice with AIP,
the number of CD25 and FoxP3 cells expressed by CD4*T
increased,'* indicating that the synergistic effect of Th17
cells and Treg cells leads to the occurrence of CP. In addition,
Ye et al'” used radioimmunoassay to measure the levels of
cytokines IL-6 and IL-8 in the prostatic fluid of CP patients
and found that the content of inflammatory cytokine IL-8
and anti-inflammatory cytokine IL-6 increased after the
disease, which indicated that the immune activity of the
prostate was active. At the same time, many immune anti-
bodies such as IgG and IgA appear, '8 which indicates that the
pathogenesis of CP is related to the secretion of IL-6 and IL-8,
and their secretion activates the body’s immune response. In
Murphy et al'® study, gram-positive strains from CPPS
patients showed an enhanced ability to induce haptic allo-
dynia. PI strains (Staphylococcus haemolyticus 2551, Entero-
coccus faecalis 427, and Staphylococcus epidermidis 7244)
induced and maintained haptic allodynia responses (200%
increase from baseline) in NOD/ShiLt] mice for up to 28 days.
Exploring the mechanism in depth, they suggested that
prostatitis induced by the patient isolate specifically in-
volved T cells and monocytes. Nuclear factor-activated B
cell k-light chain enhancement (NF-kB) is a protein complex
that controls the transcription of DNA, cytokine production,
and cell survival. NF-kB plays a key role in regulating the
immune response to infection. In Zhang et al?® study, using
the experimental autoimmune prostatitis (EAP) model
mouse to study the effects of the NF-xB inhibitor SC75741
on prostatitis and pelvic pain after daily intraperitoneal
injections of Eriocalyxin B (EriB) in mice, they found that
the development of chronic pain, histological manifestations,
and cytokine levels indicated that EriB could alleviate the
severity pathway of EAP in a dose-dependent manner by
down-regulating NF-kB. The results indicate that the devel-
opment of pain in CP is closely related to NF-kB.

In conclusion, the immune response plays a key role in the
pathogenesis of CP. The suppression of immunosuppressive
cell activity, the imbalance of immune tolerance, and the
imbalance of proinflammatory and anti-inflammatory medi-
ators jointly promote the occurrence of the disease.'? The
increase of Th1 cells, the decrease of Th2 cells, the increase of
Th17 cells, and the decrease of Treg cells that suppress
inflammation jointly promote the occurrence of CP pain
symptoms. Controlling the function of Treg cells and increas-
ing the ratio of Th17 [Treg cells can significantly increase the
pain symptoms of prostatitis.?’ The level of IL-8 in the
prostatic fluid is positively correlated with the white blood
cell count in prostatic fluid. Under the induction of chemo-
tactic cytokines, a mass of white blood cells gathers in the
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prostate, thereby forming an inflammatory response. IL-6
and other anti-inflammatory cytokines can inhibit the in-
flammatory response. The role of IL-8 is more prominent in
the early stage of CP, while IL-6 increases more significantly
in the middle and late stages of prostatitis.'”

Urodynamic Changes
Urodynamic changes refer to changes in the secretory capac-
ity of prostate cells caused by various factors directly or
indirectly, and abnormal contraction of prostate smooth
muscle, urethra, or bladder, resulting in abnormal urine
storage or voiding process. These changes can lead to voiding
dysfunction, pain in the lower abdomen and pelvic area, and
bladder irritation (+).22

During the disease course, the frequent contraction of the
urethral sphincter in patients with CP/CPPS leads to bladder
outlet obstruction and a large amount of residual urine
production, or the simultaneous contraction of the detrusor
and urethral sphincter leads to increased urethral pressure in
the prostate, forcing a large amount of urine into the prostate
in the opposite direction. Uric acid produces chemical stim-
ulation in the prostate or urethra. Further inducing the
occurrence of this disease, resulting in abnormal urination
or pain and discomfort in the pelvic area.??* Moreover, the
rat experiments of Bernoulli et al?®> proved that prostatic
blood vessels are one of the sites of estrogen action from the
distribution and location of inflammatory cells, and the
increase of estrogen concentration has a high correlation
with the development of prostate inflammation. The study of
urodynamic changes related to gland inflammation shows
that bladder function is abnormal and reflects obvious
obstruction. The CP/CPPS rat model of Sugimoto et al?®
also induced the increase of cytokines IL-1, tumor necrosis
factor (TNF-«a), and chemokines in the prostate and urine of
male rats by injection of estradiol. It is suggested that the
related changes in sex hormone levels can induce the devel-
opment of CP/CPPS. Neuroendocrine factors are also rele-
vant. Neuroendocrine cells (NECs) of the prostate are a very
special type of cells in the human body, which are multifunc-
tional proteins composed of central nervous cells and epi-
thelial cells with the functions of the two cells, respectively.?2
Helle?” found that chromogranin A (CgA), a major marker of
neuroendocrine tumors and a mediator of inflammation, can
be converted into vasostatin and catestatin (a cardiovascular
regulatory protein), which can improve the permeability of
endothelial cells. In turn, it promotes the extravasation of
prostatic fluid. In addition, vasostatin-I and catestatin de-
rived from CgA and its transformation can promote periph-
eral nerve endings to cause pain response and increase the
concentration of CgA in inflammatory interstitial smooth
muscle.?? Huang et al?® showed that IL-8 and CXCR-2 are
expressed by NECs in normal prostate tissue, which is
positively correlated with the localized inflammatory sites
of the prostate and the response of inflammatory cells. NECs
produce IL-8 and regulate the function of NECs through
autocrine mechanisms and can also promote the develop-
ment of inflammation through IL-8. Conversely, inflamma-
tory cells can also regulate the function of NECs.

Oxidative Stress

Increased production of lipid peroxidation products (reac-
tive oxygen species and malondialdehyde) and decreased
activities of antioxidant enzymes (superoxide dismutase and
catalase) in Lin et al?® EAP indicate an abnormal oxidative
stress state in CP/CPPS. Elevated iron concentrations were
also observed, and important biological properties associat-
ed with ferroptosis were identified, including downregula-
tion of the systemic Xc-/GPX4 axis and up-regulation of the
ACSL4/LPCAT3 axis. In addition, the reduction of NRF2/HO-1
indicates the vulnerability of EAP to the ferroptosis response.

Other Factors

It is also hypothesized that changes in ion concentrations
play a role. Patients with chronic prostatitis (CP) often
exhibit varying degrees of alterations in prostatic secretory
function, resulting in notable modifications in prostatic fluid
composition, particularly affecting the concentrations of K*
and Ca®*. These ion concentration shifts are considered one
of the underlying mechanisms contributing to prostatitis.
Liang et al?? used the streptavidin/peroxidase immunobhis-
tochemical technique to detect streptavidin/peroxidase
immunohistochemistry in tissue samples of men with be-
nign prostatic hyperplasia and found that the KV1.3K*
pathway of prostatic epithelial cells in CP patients was
shortened, which led to a significant increase in the content
of K™ in the prostatic cavity. K* penetrates the stroma
through the gap between epithelial cells, stimulating periph-
eral nerves and causing clinical symptoms such as pain. The
increase in intracellular Ca®* concentration leads to the
increased expression of the new calcium channel TRPV5 in
epithelial cells, and calcium overload can also cause pain in
cP>" Similarly, newer studies have demonstrated that fer-
roptosis may be a key factor in the progression of CP. Mast
cells are closely related to the development of chronic pelvic
pain in a mouse model of EAP. Roman et al3? found that mast
cell degranulation products were detected in the prostatic
secretions and urine of CP/CPPS patients, and the expression
of mast cell mediators tryptase-f and PAR2 was detected.
Tryptase-B can induce pelvic pain and increase together
with its receptor PAR2, which promotes the occurrence of
CP/CPPS. PAR2 signaling in the dorsal root ganglion (DRG)
leads to extracellular signal-regulated kinase 1/2 phosphor-
ylation and calcium influx. A further study by Pattabiraman
et al*3 showed that mMCP7 induced acute pelvic allodynia in
C57BL/6] mice. In vitro studies of mMCP7 on mast cells in
culture and isolated primary neurons demonstrated its
ability to induce differential activation of pain- and inflam-
mation-related molecules. mMCP7 and its human ortho §-
tryptase may play an important role in mediating the
development of pelvic haptic allodynia in mouse models of
pelvic pain and in CP/CPPS patients.

Mechanism of Acupuncture Effect

Acupuncture, as a traditional treatment method of TCM,
boasts a long history and is known for its simplicity and
effectiveness. Numerous high-quality modern studies have
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further confirmed the definite analgesia and anti-inflamma-
tion effects of acupuncture. Considering that the most prom-
inent symptom of CP/CPPS is pain, which is closely related to
inflammation, acupuncture’s potential to address both in-
flammation and pain is particularly relevant.34

The generation of pain involves the ascending conduction
system and the descending regulatory system. During acute
pain, acupuncture can stimulate the regulation of analgesia
by -, 8 -, and k-opioid peptide receptors in the dorsal horn®>
and stimulate the projections of serotonin-containing mac-
ronuclear and noradrenaline-containing neurons to the spi-
nal cord,*® thereby inhibiting the activation of the pain-
causing N-methyl-D-aspartate receptor and effectively
inhibiting pain. It also mediates changes in the concentration
of cholecystokinin octapeptide for central analgesia.37 In
addition, a variety of transmitters and modulators, including
endogenous opioids, serotonin, glutamate, norepinephrine
(NE), dopamine, gamma-aminobutyric acid, acetylcholine,
and octreotide A, are involved in central analgesia with
acupuncture.® At the same time, acupuncture can enhance
the medial medulla oblongata of the descending regulatory
system and the expression of endorphins, thereby alleviating
hyperalgesia in patients with cancer bone pain.>® Electro-
acupuncture also reduces neuropathic pain by increasing the
content of gabaergic receptors in the spinal cord.*® In addi-
tion, acupuncture can inhibit the upstream excitatory sys-
tem and neuronal conduction efficiency by down-regulating
glutamate, NMDA receptor, P2XR, SP, CGRP, and other neuro-
transmitters and receptors in the spinal cord, as well as the
serum channels such as TRPV1 and HCN. It can also stimulate
hypothalamic appetite-regulating neurons through up-reg-
ulation of opioid peptides (B-endorphin), MOR receptors,
and bidirectional regulation of serotonin (5-HT) and its
receptors (up-regulation of 5-HT 1A and down-regulation
of 5-HT7R), thereby activating downstream pain-inhibitory
pathways.*’

Acupuncture can also relieve pain by inhibiting peripheral
and central inflammatory responses to reduce peripheral
and central sensitization, and anti-inflammation is the basic
mechanism of acupuncture analgesia.*? Opioids released
from peripheral inflammatory cells are involved in the
suppression of inflammatory pain by electric acupuncture
(EA).*? Rittner et al** found that the degree of endogenous
pain suppression was proportional to the number of cells
producing opioid peptides. EA induces lymphocytes,
monocytes/macrophages, and granulocytes to release en-
dogenous opioids into inflamed skin, activate peripheral
nerve endings, and suppress pain perception. In addition,
many ion channels, including TRPV1, ASIC3, and NaV play
important roles in inflammatory pain.*> Upregulation of
acid-sensing ion channel 3 (ASIC3) induced by nerve growth
factor through phosphoserine 3-kinase/protein kinase B
signaling induces pain. EA can rescue mechanical hypoalge-
sia by reducing ASIC3 overexpression in carrageenin and
CPA-induced inflammation.*® EA also reduced the noxious
Nav sodium current in DRG neurons, while significantly
increasing the expression of TRPV1 and related signaling
pathways under this model, which could be further signifi-
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cantly attenuated by EA treatment.*” Among them, TRPVI,
TRPV2, TRPV4 receptors, and chloride channels are mecha-
nosensitive channels expressed by mast cells, and acupunc-
ture can indirectly activate mast cells through the collagen
network. Subsequently, mediators such as histamine, sero-
tonin, adenosine triphosphate, and adenosine are released
into intercellular material, thereby relieving pain caused by
inflammation.*® Wu et al*® found large amounts of TRPV1,
TRPV4, and ASIC3 in the anatomical layers of ST36, which
may be involved in acupuncture-related analgesia. At the
same time, acupuncture can also directly promote the ex-
pression of inflammatory mediators, thereby anti-inflam-
matory. Wang et al°° found that EA could reduce TNF-a levels
and increase IL-4 and IL-10 levels. In addition, EA could
regulate the expression of proinflammatory factors TNF-q,
IL-1B, and IL-6 through the phosphorylation of extracellular
signal-regulated protein kinase (ERK), thereby reducing the
inflammatory response of bone and joint.”' This was also
confirmed by the group of Chen et al,? who also found that
EA inhibited the levels of the proinflammatory cytokines
TNF-a, IL-1B, and IL-6 and increased the levels of the
sympathetic neurotransmitter NE. EA-induced increase in
synovial NE inhibits CXCL1-CXCR2-dependent overexpres-
sion of IL-6 in synovial macrophages in a B2-adrenergic
receptor-mediated manner. This indicates that EA can regu-
late inflammatory response and macrophage differentiation.
In addition, acupuncture can inhibit neuroinflammation by
inhibiting the JAK2/STAT3 and PI3K/mTOR pathways, down-
regulating the chemokine receptor CX3CR1 on microglia, up-
regulating the adenosine receptor A1R on astrocytes, inhib-
iting the activation of glial cells, and reducing TNF-a and
other inflammatory substances.*! At the same time, these
chemokines and their receptors, such as CX3CL1/CX3CR1,
CXCL12/CXCR4, CCL2/CCR2, CXCL1/CXCR2, etc., can also pro-
duce analgesic effects through anti-inflammation under the
action of acupuncture.”

Moreover, immune regulation is also an important effector
pathway. Chen et al** found that EA could promote Ca®* influx
through TRPV1, thereby stimulating the release of IL-17, IL-2,
and IFN-y from CD4 T cells, indicating that TRPV1 has a role in
T cell activation. At the same time, Xu et al** found that
acupuncture can effectively stimulate innate immune cyto-
kines IL-1, -1, IL-6, IL-7, IL-18, TNF-a and adaptive immune
cytokines IL-2, IL-12, IFN-y, IL-4, IL-5, IL-10, IL-13, IL-17 as the
immune response to alleviate inflammation and the pain. Zhao
et al® found that acupuncture reduced autophagosome for-
mation in lung tissue and increased IFN-y content and de-
creased IL-4, IL-17, and TGF-f content. At the same time, the
imbalance of Th1/Th2 and Treg/Th17 subsets of CD4*T lym-
phocytes was corrected. Dong et al®® also demonstrated that
acupuncture increased the number of CD4'IFN-y" and
CD4*+Foxp>*cells and the levels of Treg-type cytokine IL-10
in serum. At the same time, the number of CD4*IL-17A" cells
and the contents of IL-5, IL-13, and IL-17A in serum were
reduced. More importantly, Ren et al’” found that acupuncture
and targeted delivery could alleviate pain through the targeted
delivery of anti-inflammatory agents and an acupoint
delivery system that mimics acupuncture, thereby regulating
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inflammatory factors and restoring the Th17 |/ Treg cell bal-
ance. Wang et al°® similarly pointed out that EA could modu-
late Tregs and YT cells. In addition, in the study by Xue et al,>®
EA reduced inflammation and pain by reducing TLR4 expres-
sion, inhibiting NF-xB activation, and down-regulating IL-1
and IL-18 levels.

Potential Mechanism of Acupuncture
Treatment for Chronic Prostatitis|Chronic
Pelvic Pain Syndrome

In summary, the pathogenesis of CP/CPPS is complicated and
current research on the mechanism of acupuncture treatment
for CP/CPPS has its limitations. However, by considering the
effect mechanism of acupuncture and the pathogenesis of this
disease, we aim to summarize and analyze the potential
effect mechanism of acupuncture in the treatment of CP/CPPS.

The primary and most significant symptom of CP/CPPS is
pain.®®0 In the pathogenesis of CP/CPPS, factors such as
infection, inflammation, immune response, and oxidative
stress can directly or indirectly affect patients’ pain symp-
toms.®" Acupuncture therapy exerts its effects primarily
through anti-inflammatory, analgesic, and immune function
mechanisms, and these three aspects also complement and
reinforce each other.

Immunologic Mechanism

Acupuncture in the treatment of CP/CPPS can achieve anti-
inflammatory and analgesic effects through the immune
mechanism. Chang et al®? found that, through the establish-
ment of the CFA rat model, the morphological structure of rat
prostate tissue was seriously damaged, and a large number of
inflammatory cells were infiltrated. TNF-a, IL-1p, and PGE2
levels were higher than those of the control group, and the
expression of P2 x 7R, NLRP3, caspase-1, and IL-18 mRNA
was higher than those of the control group. EA at Guanyuan
(CV 4), Zhongji (CV 3), Huiyang (BL 35), and Sanyinjiao (SP 6)
can improve inflammation and pain symptoms in CPPS rats
induced by CFA. EA at Guanyuan (CV 4), Zhongji (CV 3),
Huiyang (BL 35), and Sanyinjiao (SP 6) can inhibit the release
of inflammatory cytokines in CPPS by blocking the activation
of P2 x 7R/NLRP3 signaling pathway and produce anti-in-
flammatory and analgesic effects. In the rat model of CP, EA
stimulation of bilateral “Jiayin” and “Zhongyin” points was
found to be beneficial to the relief of chronic abacterial
prostatitis, which may be related to the enhancement of
cellular immune function by up-regulating the levels of
plasma CD4* and CD4*/CD8*.%3 Similarly, Yan et al® studies
also confirmed that electroacupuncture at Sanyin acupoint
could protect the prostate tissue from morphological dam-
age and reduce the inflammatory response in AIP rats by
reducing the activity of pro-inflammatory cytokines, vascu-
lar permeability, and inflammatory cell infiltration, and
increasing the activity of antioxidant defense system.

Analgesic Mechanisms
Cyclooxygenase-2 (COX-2) is a membrane-bound protein
that induces stimuli including proinflammatory cytokines

and growth factors, implying that COX-2 plays a role in both
inflammation and cell growth control while being involved in
neurotransmission, particularly for pain and fever.®®> In Wu
et al®® studies, they found that EA can effectively relieve pain in
rats with CPPS, which may be related to the down-regulation of
COX-2 and PGE2 and the up-regulation of B-EP. In addition, the
above-mentioned role of the spinal cord pathway in analgesia
was further confirmed. Xu et al®” found that EA could exert
anti-inflammatory and analgesic effects by regulating the ex-
pression of related genes in the PI3K-AKT/JAK-STAT signaling
pathway in the spinal cord dorsal horn, and they believe that
this study provides a putative new target of EA, which may have
the anti-inflammatory and analgesic effects of CPPS. Capsaicin
transmits information about noxious stimuli to the sensory
neurons of the central nervous system through selective acti-
vation, triggering a burning sensation. TRPV1 is a key molecule
in peripheral nociception.%® Wu et al®® relieve that the analgesic
mechanism of EA on CP/CPPS may be achieved by regulating the
cAMP-PKA-TRPV1/PLC-PKC-TRPV1 signaling pathway.

Anti-inflammatory Mechanisms

Mast cells may synthesize chemokines and cytokines after
activation. Cytokine and chemokine secretion that occurs
after several hours may lead to chronic inflammation.”® The
release of particles and the material in the particles by cell
breakdown can cause an immediate allergic reaction (in-
flammation) in the tissue.”’ Li et al’? found that EA can
alleviate prostate pain, inflammation, and fibrosis in chronic
nonbacterial prostatitis rats, which may be related to inhib-
iting prostate mast cell degranulation and down-regulating
the expression of inflammatory factors and TGF-1.

In summary, according to the pathogenesis and patho-
genic targets of CP/CPPS, the mechanism of acupuncture in
the treatment of CP/CPPS can also be explained from the
three aspects of immunity, anti-inflammation, and analge-
sia, and there is also a cross and mutual influence among the
three at the pathological level.

Potential Mechanisms
In addition to the mechanisms mentioned above, certain
potential specific targets or effector pathways remain blind
spots. To address this, we focused on the specific pathogenic
factors involved in the pathogenesis of CP/CPPS and identi-
fied potential target points for acupuncture action. By ana-
lyzing the overlapping aspects, we created a Venn diagram to
classify and illustrate these potential targets. See ~Fig. 1.
Early CD4"T cells can be divided intoTh1, Th2, Th17, Treg,
and other cells according to their activity, and these cells
jointly affect the local inflammatory process of the prostate
in different ways. At the same time, acupuncture can correct
the imbalance of CD4*T lymphocyte subsets Th1/Th2 and
Treg/Th17, thereby alleviating the local inflammation of the
prostate. IFN-y is the most important cytokine involved in
anti-tumor immunity. IFN-y plays a central role in the
recognition and elimination of transformed cells by its
growth-inhibiting, apoptosis-promoting, and immune-
elicitation effects.”> In AIP, the immune response is mainly
mediated by Th1 cells accompanied by increased secretion of
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Potential mechanism of
acupuncture for CP/CPPS
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Fig. 1 Potential beneficial targets of acupuncture for CP/CPPS.

IFN -y, while acupuncture can correct the number of
CD4*IFN-y* and CD4*Foxp>*cells in the tissues. Meanwhile,
another piece of evidence that the activity of Th2 cells was
inhibited in the pathogenesis of CP was that IL-4 and IL-10
were significantly decreased, while manual acupuncture
could effectively stimulate the adaptive immune cytokines
IFN-y, IL-4, IL-10, and IL-17 as an immune response. The level
of anti-inflammatory cytokine IL-6 in the prostatic fluid of
the patient increased after the disease, indicating that the
immune activity of the prostate was active. Manual acupunc-
ture could stimulate the immune response of innate immune
cytokine IL-6. In addition, the development of pain in
CP/CPPS is closely related to NF-xB, and EA can alleviate
inflammation and pain through NF-kB inhibition.

The CXC chemokine family plays an important role in the
mechanism of neuropathic pain. CXCR2 and CXCR3 play an
important role in nociceptive transmission during the occur-
rence of neuropathic pain.”# CD25*Treg cells can inhibit Th1 or
Tcl self-immune response and activate IFN-y in a mouse
model of AIP. Under this premise, the expression of the
CXCR3receptor onT effector cells was controlled. Acupuncture
can mediate chemokines such as CX3CL1/CX3CR1, CXCL12/
CXCR4, CCL2/CCR2, and CXCL1/CXCR2 and their receptors,
thereby producing anti-inflammatory and analgesic effects.
Lastly, it is noteworthy that macrophages, as previously dis-
cussed, infiltrate the prostatic stroma surrounding acini or
ducts, consequently leading to the generation of inflammation
and pain. EA can induce the release of endogenous opioids,
activate peripheral nerve endings, and inhibit pain perception.

Discussion

Due to the complex characteristics and unclear pathogenesis
of CP/CPPS, this condition has become a significant challenge
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for many patients and specialists. Acupuncture, as essential
therapy in TCM, has been proven to be an effective alterna-
tive. Presently, the efficacy of acupuncture in treating
CP/CPPS is supported by substantial evidence. A systematic
review and meta-analysis’> pointed out that the current
evidence supports acupuncture as an effective method to
treat the symptoms induced by CP/CPPS, especially in reliev-
ing pain. A multicenter randomized controlled trial’® dem-
onstrated that 20 acupuncture sessions over 8 weeks
resulted in greater improvement in symptoms of moder-
ate-to-severe CP/CPPS, with durable effects up to 24 weeks
after treatment.

The mechanism underlying acupuncture’s effectiveness in
treating CP/CPPS is closely related to the pathogenesis of the
disease. Through immune regulation, acupuncture helps
balance various cytokines, thereby inhibiting local inflam-
mation and producing indirect or direct analgesic effects.
TNF-a, lymphocytes, cytokines, and nerve growth factor play
different roles in the treatment of the disease. Moreover,
helper T cells, regulatory T cells, interleukins, interferons,
nuclear transcription factors, chemokine receptors, and
macrophages may also be involved in mediating the relief
of CP/CPPS symptoms through acupuncture.

There is still considerable scope for exploring the specific
targets or pathways of acupuncture for the treatment of this
disease. Various helper cells, which belong to the subset of T
cells, play certain roles in the pathogenesis of CP/CPPS.
Acupuncture stimulation may be involved in the secretion
of these cytokines, the maintenance, and inhibition of cell
proliferation, and can indirectly activate interleukins and
produce anti-inflammatory effects. In addition, acupuncture
may also potentially mediate macrophages and lymphokines
in lymphocytes, which are involved in the pathogenesis of
CP/CPPS, and further regulate immune function. At the same
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time, in the process of immune response, it can activate some
chemokines and inhibit some signal transduction pathways.
These corresponding targets or pathways are involved in the
pathogenesis and pathogenesis of CP/CPPS. Although acu-
puncture has been shown to impact these specific targets
and pathways in some diseases, there are still gaps in animal
experiments for CP/CPPS models.

Extensive evidence supports the notion that acupuncture
can modulate the immune process and contribute to symp-
tom improvement. Currently, the application of acupuncture
in the treatment of CP/CPPS is still limited to the anti-
inflammatory and analgesic aspects, with clinical acupoints
selection often based on this function. However, it is essen-
tial to acknowledge that patients with CP/CPPS frequently
experience mental and emotional changes. While acupunc-
ture treatment shows promise in improving brain function,
the lack of support from basic experiments poses challenges
in establishing a basis to guide clinical treatment for psychi-
atric symptoms.

Conclusion

Despite the substantial clinical evidence demonstrating the
effectiveness of acupuncture in treating CP/CPPS, there
remains an urgent need to explore its therapeutic mecha-
nism due to the limited availability of basic research. In
addition to its anti-inflammatory and analgesic effects, the
impact of CP/CPPS on patients’ mental and brain functions
should also be taken into account to delve into deeper effect
pathways. Expanding our understanding of acupuncture’s
mechanisms in addressing both physical and psychological
aspects of CP/CPPS can pave the way for more comprehensive
and effective treatment strategies.
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