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Abstract: Acute pancreatitis (AP) is a common acute abdomen and the number one cause of acute digestive hospitalizations in the
United States. Abdominal pain is the main clinical manifestation of abdominal symptoms, so reducing the abdominal symptoms
caused by inflammation is very important to alleviate the pain of patients. Electroacupuncture (EA) as a traditional Chinese medicine
(TCM) therapy has significant conditioning effects on various inflammatory diseases including AP. Continuous studies in recent years
have shown that EA conditioning has significant effects on reducing inflammation and regulating gastrointestinal symptoms in AP. At
the same time, there is sufficient evidence to further elucidate the mechanism of EA. In this review, we will summarize the effect of
EA on AP and its mechanism, so as to better serve clinical practice in the treatment of AP in the future.
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Introduction

Acute pancreatitis (AP) is the most common cause of gastroenterology-related hospitalization in the United States with
more than 220,000 annual admissions.'* At present, it is generally believed that AP is an inflammatory disease activated
by trypsin initiated by biliary diseases, hyperlipidemia, alcohol and other reasons, which further leads to the self-
digestion, edema, bleeding and even necrosis of pancreatic tissues.>’ The severity of pancreatic inflammation varies.
Mild acute pancreatitis (MAP) can be basically recovered within 3—5 days after conservative treatment, but about 20%
AP still develops into severe acute pancreatitis (SAP) with systemic inflammatory response and multiple organ failure.”*
When the disease progresses to severe stages, it can further lead to multiple organ dysfunction syndrome (MODS) and in
some cases organ failure or even death.” AP and some of its complications are often treated with symptomatic support
(eg fluid resuscitation, enteral feeding, antibiotics).'®'* At present, there is no specific treatment or drug for AP.

In clinical practice, the main treatment means of Western medicine is supportive therapy, with symptomatic treatment
according to the body symptoms, such as fasting, water abstinence, gastric empty-out, inhibition of gastric acid secretion,
anti-infection, antispasmolysis and analgesia.'* Modern pharmacokinetic evidence shows that Traditional Chinese
Medicine (TCM) therapy can simultaneously regulate anti-inflammatory factors and pro-inflammatory factors, so as to
treat inflammatory diseases more effectively.'> '® In the Chinese Guidelines for the Diagnosis and Treatment of Acute
Pancreatitis, single rhubarb and compound preparations, such as Qingyi Decoction and ChaishaoChengqi decoction, have
been included in the treatment regimen.'® Acupuncture as a characteristic intervention means of traditional Chinese
medicine has positive clinical significance for analgesia, promoting gastrointestinal creep and regulating gastrointestinal
immune function.” Studies have shown that when acute pancreatitis progresses to SAP stage, it will cause intestinal
paralysis, and then abdominal distension, abdominal pain, and anal stop exhaust defecation.'” Acupuncture has been
studied for its potential analgesic effects in various pain conditions. A study investigated the use of acupuncture for pain
relief in patients with chronic pancreatitis.”' The study reported that acupuncture provided significant pain relief and
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improved quality of life in the participants. However, more research is needed to evaluate the efficacy of acupuncture
specifically for AP.

Electroacupuncture (EA), another traditional Chinese treatment, has also been used to manage AP.'>**2® Studies
demonstrated that EA may promote analgesia and anti-inflammatory effects in patients with back pain and arthritis, while
another study showed that it may regulate inflammatory responses in rats with AP.>”*® EA treatment has a good effect in
the rat model of AP, especially in recent years, clinical studies have shown that EA treatment of AP may benefit patients
to a large extent.””** From this perspective, EA has a landmark significance in changing the clinical course of AP and
improving the prognosis of patients and makes it possible for this traditional Chinese treatment method to be widely
recommended in clinical practice.

EA plays a role in regulating gastrointestinal function by stimulating acupoints (Figure 1). Some scholars used EA to
stimulate the lung Shu point (BL13) to regulate inflammatory mediators, thus reducing the severity of viral pneumonia.*'
Studies have also shown that electrical stimulation of Zusanli can significantly reduce abdominal pain and abdominal
distension and other gastrointestinal symptoms caused by severe acute pancreatitis.**>* Although the mechanism by
which EA alleviates gastrointestinal symptoms has not been fully elucidated, its clinical effect of significantly regulating
inflammation and alleviating disease has potential value. The clinical effects of EA in Western medicine are primarily
studied and reported in the context of pain management. EA is a technique that combines traditional acupuncture with
electrical stimulation, and it has been explored as an adjunct therapy to conventional Western medicine interventions.
Clinical trials have shown that EA can provide pain relief and improve symptoms in conditions such as chronic
musculoskeletal pain, osteoarthritis, postoperative pain, and chemotherapy-induced neuropathy.®> EA has also been
investigated for its potential role in rehabilitation and functional improvement. Studies have suggested that it may help
improve motor function and physical performance in conditions of stroke.*” It’s important to note that the clinical effects
of electroacupuncture can vary depending on the specific condition being treated, individual patient factors, and the
expertise of the practitioner.

Therefore, exploring the specific mechanism of EA regulating gastrointestinal function will help to understand the
principle of its function. In this review, we will discuss the potential effects of EA on AP and its mechanisms.

Mechanisms

The esophagus is the passage that carries food to the stomach. At the gastroesophageal junction (GEJ), there is
a thickened layer of muscle called the lower esophageal sphincter (LES). Esophageal motility abnormalities are classified
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Figure | Electroacupuncture treatment site.
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into different types according to the function and contraction mode of LES.*® Recent studies have reported the effect of
EA on esophageal dyskinesia. EA stimulation increases LES pressure (LESP) and peak peristalsis amplitude.’

Gastric motility is one of the most important physiological functions of the human intestine. Without coordinated
movement, digestion and absorption of dietary nutrients cannot occur. To perform its function efficiently, the intestine
needs to produce not only simple contractions, but also coordinated contractions to produce transport (peristalsis) of
luminal contents. Studies have shown that EA at ST36 restored the impaired gastric regulation induced by vagal nerve
transection in dogs, but had no effect on gastric regulation in normal dogs.*® In addition, electrical stimulation
significantly increased the number and amplitude of peak gastric EMG activity, suggesting increased gastric contractions
after stimulation.*”

The small intestine moves in two different patterns: fasting and eating. The typical manifestation of fasting is the
migration motor complex (MMC). Intestinal dyskinesia include loss of MMC, MMC damage. In experiments with rats,
the investigators observed that EA at hind limb points (ST36 and SP6) significantly enhanced small intestinal transport.*°

There are staged contractions and large transitional contractions in the colon. Disrupted colonic motility is associated
with a variety of functional disorders, such as irritable bowel syndrome (IBS), constipation, and diarrhea. EA stimulation
increased colonic transport processes through the sacral parasympathetic efferent pathway.*' Similarly, EA stimulation of
ST36 significantly increased contractility in the distal colon.

In 2021, Ma et al conducted an in-depth study on the neuroanatomy of EA stimulation therapy, and they confirmed
that the physiological mechanism of electroacupuncture stimulation at ST36 site in mice is realized by driving the vagal
adrenal axis.*> Therefore, EA has become an important method for neuroimmune regulation of AP to play an anti-
inflammatory role, and provides a theoretical basis for us to understand its working mechanism (Figure 2).
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ES drives a
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Figure 2 Schematic diagram of the mechanism of electroacupuncture.
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Significance

EA has been found to provide effective pain relief in various acute and chronic pain conditions. It can be used as an
adjunct therapy alongside conventional pain management approaches, such as medication or physical therapy. The
electrical stimulation delivered during electroacupuncture is believed to enhance the analgesic effects of traditional
acupuncture, potentially leading to improved pain control and patient outcomes. With growing concerns about the
overuse and side effects of pain medications, non-pharmacological approaches have gained significance in Western
medicine. EA offers a non-invasive, drug-free option for pain management, providing an alternative or complement to
traditional pharmacotherapy. This makes it a valuable therapeutic option, particularly for individuals who prefer non-
pharmacological interventions or who may have limitations in using certain medications. EA aligns with the principles of
holistic and patient-centered care. It acknowledges the interconnectedness of physical, mental, and emotional well-being
and seeks to address pain and related symptoms from a comprehensive perspective. By considering the individual
patient’s needs and preferences, EA contributes to personalized pain management approaches that focus on the overall
well-being of the patient. While research on EA continues to evolve, there is a growing body of evidence supporting its
effectiveness in pain management. Randomized controlled trials, systematic reviews, and meta-analyses have provided
insights into the analgesic effects of EA. This accumulating evidence helps validate its significance in Western medicine
and guides its integration into clinical practice.

Discussion
AP is a common inflammatory disease of the pancreas with an unpredictable clinical course and increasing clinical and
economic burden. Studies have shown that AP costs account for 0.1% of total annual medical costs or more than US
$2 billion in hospitalization costs, placing a severe financial burden on the health care system.*’ It is clear that AP has
brought considerable financial burden and suffering to patients including those in China. SAP is often caused by a variety of
pathological mechanisms of intestinal paralysis, such as abdominal distension, abdominal pain and anus stop exhaust
defecation and other symptoms.'? Duration of intestinal paralysis is an important factor affecting the natural course of SAP,
and the incidence of systemic inflammatory response syndrome (SIRS) and MODS increases significantly with the course
of SAP.** The mechanism of its occurrence is the injury of acini cells caused by different etiologies, excessive activation of
neutrophils and release of a large number of inflammatory transmitters, and then damage multiple organs through complex
chain reaction and amplification effect.** Therefore, effective and affordable new therapies are urgently needed for AP, and
the high mortality associated with organ failure will only be reduced when specific treatment options are developed to target
the fundamental factors that drive the pathophysiology of SIRS and MODS. A large number of studies have also shown that
acupuncture and moxibustion intervention has positive clinical significance in analgesia, promoting gastrointestinal motility
and regulating gastrointestinal immune function.***” In addition, acupuncture and moxibustion treatment of chronic
gastritis, digestive ulcer and other digestive system diseases have also achieved good effect.*®°

Based on the therapeutic effect of acupuncture and moxibustion, some scholars have tried to use EA stimulation to
treat AP and obtained positive effects. Zhu et al found that EA treatment may reduce the severity of AP by increasing the
production of IL-10 and shorten the time to oral re-feeding in patients with both mild and severe AP.*> This is consistent
with Li et al conclusion that the possible explanation is that increased IL-10 levels may reduce the risk of SIRS.?® In
addition, both Li Ming’s and Wang Ming’s studies showed significant differences in the three indicators (recovery time of
bowel sound, remission time of abdominal pain and recovery time of defecation) before and after EA treatment, which
further verified the regulatory effect of EA on gastrointestinal function of AP.?*?* This fully shows that EA has the same
effect of regulating gastrointestinal function as acupuncture. At the same time, the study of Zhu et al, Zhao et al and Luo
et al found that EA treatment of AP significantly shortened the hospitalization time, which was consistent with its
therapeutic effect.’>**2° The positive results of these indicators after integrated analysis fully indicate that EA therapy
for AP plays a key role in regulating gastrointestinal peristalsis and gastrointestinal immunity. EA as a convenient and
effective treatment strategy seems to bring a new therapeutic concept to AP.

According to the classical Chinese medicine “the abdomen viscera unobstructed is the key, if not unobstructed will
pain” theory, the treatment should be purging the bowels, clearing away heat and detoxification, removing blood stasis
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and guiding stagnation, invigorating and dispelling pathogenic factors.”> At present, there is still no good method for
intestinal paralysis caused by SAP progressing to multi-organ dysfunction. In particular, these gastrointestinal dynamic
changes further exacerbate the breakdown of intestinal barrier integrity, leading to severe bacterial displacement,
systemic inflammatory response, which further aggravates the enterogenic endotoxemia.>

Studies have showed that EA can regulate the release of inflammatory factors and immunologic function.’’ The
pituitary-adrenal cortical system can play a bidirectional benign regulation role when stimulating Zusanli acupoint and
improve the immune level.>* More high-quality RCTs with suitable study cohorts are needed to ascertain the efficacy of
EA for AP.

It is worth affirming that none of the patients who received EA experienced serious discomfort or complications,
suggesting that EA is a safe intervention for AP. In addition, some patients are reluctant to accept this novel intervention
in clinical practice, which means that the correct promotion of the therapeutic effect of EA and the selection of
experienced operators are the key to clinical application. What’s more, as a classic treatment method in traditional
Chinese medicine, EA can meet the needs of patients under different conditions due to its easy operation and repeatable
use of equipment.

Despite the high quality of the current RCTS, these articles are not double-blinded design, which may affect the
objectivity of the results and cause subjective bias. We could not infer the long-term efficacy of EA and traditional
treatment for treatment of AP. Secondly, at present most of the studies on EA conditioning AP did not stratify the severity
of AP. In spite of this, we hope that the novel EA method for AP introduced in this article can be applied in clinical
treatment more quickly and widely. However, there are few RCTs on EA in the treatment of AP at present, so more high-
quality studies are needed.

Conclusion

In this review, we found the therapeutic effect of EA is obvious than that of traditional therapy on major clinical
outcomes in patients with AP. In particular, EA can improve gastrointestinal function by regulating intestinal paralysis.
The available research suggests that electroacupuncture may have potential benefits in modulating inflammatory
responses in acute pancreatitis. However, due to the limited number of studies and the lack of well-designed clinical
trials, further research is needed to establish the efficacy, safety, and optimal application of electroacupuncture specifi-
cally for acute pancreatitis. Consulting with healthcare professionals experienced in acupuncture and integrative
medicine can provide further guidance on the potential use of electroacupuncture in the management of acute pancrea-
titis. We look forward to more high-quality RCT to further validate the therapeutic value of EA for AP.
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