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Abstract: Acupoint sensitization is a key manifestation of disease response and plays a critical role in determining the effectiveness 
of acupuncture treatment. Chronic atrophic gastritis, characterized by persistent and pronounced acupoint sensitization, serves as an 
ideal model for studying this phenomenon. We aim to link local molecular alterations at sensitized acupoints with the pain- 
sensitization phenotype, thereby elucidating the comprehensive molecular mechanisms underlying acupoint sensitization and ulti
mately providing mechanistic guidance for how acupuncture exerts therapeutic effects in the clinical treatment of CAG. This study will 
recruit and sampling 30 patients with chronic atrophic gastritis who are aged between 40 and 65 years and whose CV12 and non- 
acupoint pain threshold are greater than 10N, aiming to explore the local metabolomics and proteomics changes in the acupoint in 
these patients. The non-acupoint located in the lateral abdomen, corresponding to the same spinal segment as the CV12 acupoint, will 
serve as the control group. We expect to find that, compared with the non-acupoint group, the content of pain-related metabolites and 
proteins in the tissue fluid of the CV12 acupoint will increase. These changes are anticipated to be correlated with the pain 
sensitization phenotype. The study will comply with the Declaration of Helsinki and has been approved by the Ethics Committee 
of Beijing University of Chinese Medicine (No. 2024BZYLL1006). All participants will undergo standardized training on the study 
protocol, and informed consent will be obtained from all patients. 
Trial registration: ITMCTR2025000156; International Traditional Medicine Clinical Trial Registry (https://itmctr.ccebtcm.org.cn/ 
mgt/project/user/user-project-view/C96AC314-9A6A-44A4-ABD1-B602A84F5792). 
Keywords: acupoint sensitization, chronic atrophic gastritis, protocol, pain, proteomics, metabolomics

Introduction
Acupoint sensitization refers to the changes in sensation in the acupoint, including the feelings of heat, itching, 
numbness, swelling, especially pain.1 It regularly observes in various chronic inflammatory diseases or disorders 
associated with dysfunction of internal organs, thereby facilitating the diagnosis of such diseases.2–4 Among these 
manifestations, pain sensitization, defined as a reduced pressure pain threshold (PPT), is the most widely studied and 
reproducible phenotype.5 Several clinical studies have consistently demonstrated decreased PPT values at specific 
acupoints in patients with chronic gastritis, knee osteoarthritis, and angina pectoris, supporting its validity as an 
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operational definition of sensitization.4,6,7 In clinical acupuncture practice, selecting “Ah Shi” points, characterized by 
“Acupuncture at Pain Point” often yields significant therapeutic effects.8 Previous studies have showed that acupuncture 
stimulation targeting pain-sensitive acupoints achieves greater therapeutic efficacy compared to stimulation of conven
tional acupoints, particularly in alleviating pain.9 Therefore, it is essential to elucidate the changes in the local 
microenvironment of acupoint pain sensitization.

These pain-sensitive acupoints share similar characteristics with referred pain and trigger points, both of which are 
closely linked to the neural system and the pathological responses of local tissues.10,11 The mechanism of the 
phenomenon involves visceral nociceptive information that activates spinal dorsal horn cells via dorsal root ganglion 
neurons, transmitting retrogradely to the periphery through a dorsal root reflex, while visceral afferent impulses also 
retrogradely transmit via axonal reflexes at the dorsal root ganglion branches.12 These two types of transmission trigger 
the release of inflammatory mediators from peripheral terminals, which stimulate mast cell aggregation and degranula
tion. This process leads to the release of pain-inducing substances like histamine (HA) and serotonin (5-hydroxytrypta
mine, 5-HT), resulting in local skin hyperalgesia.13 A study using a gastric mucosal injury rat model found that mast cell 
aggregation occurred at the sensitized acupoint on the back, with SP (Substance P) levels significantly higher than those 
in the control group.14 Combined with metabolite analysis, the precursor of histamine, histidine, was found to be 
increased at the sensitized acupoint,15 accompanied by changes in the expression of related proteins5. This suggests that 
the phenomenon of acupoint sensitization is not caused by a single substance, but rather by the combined effects of 
multiple substances leading to local changes. However, Nociceptive alterations in acupoint is a complex phenomenon 
caused by subcutaneous changes in various substances and interactions, the substances that have been explored so far are 
insufficient to fully explain the occurrence of the phenomenon, and there is a lack of research on the local mechanism of 
human acupoints.

CAG is a chronic disease characterized by chronic inflammation of the gastric mucosa and glandular atrophy. 
Persistent inflammatory stimulation and immune imbalance can cause the visceral sensory input to remain in a state of 
high reactivity for a long time, and trigger peripheral and central sensitization.16 The segmental convergence of visceral 
and somatic sensory information in the dorsal horn of the spinal cord can translate visceral inflammation into body 
surface referred pain and local mechanical pain sensitivity.17 The rat experiments using acute gastritis as a model further 
proved that the axonal bifurcation of the same primary afferent neuron can convert the inflammatory input from the 
stomach into a neurogenic inflammatory response and pain sensitization on the body surface.18 As a chronic organic 
disease, the characteristics of CAG allow for the observation of significant and sustained acupoint pain sensitization in 
affected patients.19 The aim of this study was to analyze the proteomics and metabolomics of tissue fluids localized at 
sensitized acupoints and non-acupoints using High-Performance Liquid Chromatography-Mass Spectrometry (HPLC-MS 
/MS) in patients with CAG. We will analyze the material basis for the development of acupoint sensitization from the 
molecular material level, providing quantitative evidence for the material changes associated with sensitization and 
discussing the characteristics and molecular alterations of acupoint sensitization. By linking the acupoint sensitization 
phenotype to the local molecular profile, we aim to delineate key pathways and prioritize candidate mediators within the 
microenvironment of sensitized acupoints in CAG patients. This will generate testable molecular evidence for the 
mechanisms underlying acupuncture’s clinical effects and support response prediction, individualized acupoint selection, 
and biomarker development. Specifically, we will identify previously unrecognized molecular features at sensitized 
acupoints and quantify the contribution of putative algogenic mediators to sensitization, thereby nominating the most 
informative biomarker candidates.

Methods
Study Design
This single-center, cross-sectional study will recruit 30 CAG patients to assess PPT and microenvironmental variations 
between acupoints and non-acupoints. Participants will complete a one-week washout period at home to standardize lifestyle 
factors (diet, medication, smoking, alcohol consumption and physical activity20–23), with submitting daily reports to evaluate 
the quality of the washout period. Subsequent assessments will be conducted in the hospital using a Wagner FPX50 digital 
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force gauge for PPT measurements and negative pressure suction for acupoints tissue fluid collection. All procedures were 
performed after a standardized 10-hour fasting period (08:30–09:00) to control for dietary confounders,24 with premeno
pausal women assessed during the luteal phase to mitigate hormonal variability.25 Metabolomics and proteomics differences 
between the two groups are analyzed to reveal the potential molecular mechanisms underlying acupoint sensitization. The 
study protocol follows the STROBE26 guidelines for reporting, and we have provided the STROBE checklist in the 
Supplementary 1. This single-center, cross-sectional study is conducted at Beijing University of Chinese Medicine 
Dongzhimen Hospital, China, from January 2025 to December 2025. All participants will undergo standardized training 
on the study protocol, and informed consent will be obtained from all patients. The SPIRIT schedule and technical roadmap 
of this study are respectively illustrated in Figures 1 and 2. We have also included the complete SPIRIT checklist, as well as 
the approved and complete original research protocol and informed consent form in the Supplementary 2–4.

Figure 1 Shows the schedule for subject enrollment, intervention and assessment. The “X” and arrows in the figure respectively indicate the screening, intervention and 
assessment projects carried out during the corresponding time periods and their ongoing processes.
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Participants
This study will recruit 30 CAG patients aged 40–65 years with acupoint pain sensitization at the designated hospital. 
Recruitment procedures include poster campaigns, distribution of promotional materials, and referrals through specia
lized physicians.

Figure 2 Illustrates the overall technical workflow of the study, encompassing participant screening and enrollment, cross-sectional intervention, baseline data collection, 
tissue fluid sample collection and processing, and subsequent metabolomic and proteomic analyses.
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Diagnostic Criteria
The diagnostic criteria will be established based on the 2021 Expert Consensus on Atrophic Gastritis by the American 
Gastroenterological Association27 and the “Chinese Guidelines for the Diagnosis and Treatment of Chronic Gastritis 
(2022, Shanghai)”.28

The endoscopic findings of CAG include mucosa displaying characteristic red and white coloration with white areas 
predominating, accompanied by flattened or absent folds, visible mucosal blood vessels, and mucosal granularity or 
nodular changes. The pathological diagnosis of CAG includes gastric mucosal atrophy or atrophy of the intrinsic glands, 
intestinal metaplasia of the gastric mucosa, and gastric mucosal dysplasia. The diagnosis of chronic atrophic gastritis 
involves both endoscopic diagnosis and pathological diagnosis. The severity of the condition is determined by the 
pathological diagnosis.

Inclusion Criteria
(1) Patients must have an endoscopic and pathological diagnosis report within the last six months meeting the 

diagnostic criteria for chronic atrophic gastritis, with OLGA staging of III–IV and OLGIM staging of 0-V.
(2) Age between 40–65 years, with no gender restriction.
(3) Difference in pressure pain threshold between the CV12 acupoint and a non-acupoint area greater than 10 N.
(4) Patients must demonstrate good compliance, voluntarily participate in the study, and sign an informed consent 

form.

Note: Only participants meeting all four criteria are eligible for inclusion in this study.

Exclusion Criteria
(1) Patients with coexisting autoimmune gastritis (Type A chronic atrophic gastritis), peptic ulcer, gastric ulcer, 

duodenal ulcer, special types of gastritis, or gastrointestinal bleeding.
(2) Patients with endoscopic or pathological biopsy results indicating cancer, or imaging findings suggesting cancer 

metastasis.
(3) Patients currently taking analgesics or hormone medications.
(4) Patients with impaired consciousness, inability to express subjective discomfort, or psychiatric disorders.
(5) Patients with severe life-threatening diseases, including serious cardiovascular, cerebrovascular, liver, kidney, 

hematopoietic disorders, or malignant tumors.
(6) Patients with a propensity for scarring or with scars, injuries, skin diseases, or peripheral nerve disorders at the 

acupoint sites.
(7) Patients with diseases causing abnormal basal body temperature, such as thyroid dysfunction or other metabolic 

disorders.
(8) Patients who have undergone gastric surgery or major surgeries resulting in significant organ damage or alteration.
(9) Pregnant or breastfeeding women.

(10) Patients who have received acupuncture or participated in other clinical trials within the past six months.

Note: Participants meeting any of the above criteria will be excluded from this study.

Sample Size
This study is exploratory research aimed at detecting differences in pain sensitizing substances in the local tissue fluid 
between the acupoint sensitization area and the control area. As this is an exploratory study, a formal sample size 
calculation was not required. A target of 30 pairs of valid samples was determined based on prior experience with similar 
biomarker studies. As this study does not involve follow-up, there is no dropout rate. Therefore, A total of 30 CAG 
patients will be recruited, with 60 tissue fluid samples collected in total.

Journal of Pain Research 2026:19                                                                                                     https://doi.org/10.2147/JPR.S580054                                                                                                                                                                                                                                                                                                                                                                                                       5

Yang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Procedure
Acupoints and Position
Acupoints refer to the 2021 National Standard of the People’s Republic of China (GB/T 12346–2021)29 nomenclature 
and location of acupoints. (Table 1 and Figure 3).

Detecting Pain Sensitization
Participants will lie supine, and trained researchers will use a Wagner FPX50 digital force gauge to detect PPTs on the 
hand, ensuring they understand the sensation. Measurements will begin with the CV12 acupoint, followed by a non- 
acupoint area, with two readings taken at each site. If the difference between measurements exceeds 5 N, a third 
measurement will be performed. The average threshold will be calculated, and acupoint sensitization will be confirmed if 
the threshold difference exceeds 10 N. Participants meeting this criterion will proceed to blister suction sampling.

Skin Suction Blisters
After pain sensitization detection, the sampling area will be disinfected with 2.5% povidone-iodine, followed by de- 
iodination with 75% alcohol. A sterile three-hole skin suction plate will be applied to the CV12 acupoint or non-acupoint 
area to create a blister-prone skin area. Negative pressure (40–70 KPa) will be applied for 1–2 hours at 40–50°C using 
a BFY-IVC epidermal separator. Once blisters form, the negative pressure will be stopped, and fluid will be collected 
with a sterile syringe into a labeled centrifuge tube.30 The sampling site will be bandaged afterward. The samples will be 
collected into four 0.5 mL conical bottom centrifuge tubes, with each sample appropriately labeled and they will be 
stored at −80°C until further analysis. This storage method allows for direct metabolite extraction and other processing 
upon thawing, while avoiding repeated freeze-thaw cycles that could potentially affect the analysis results.31

Note: Throughout the entire procedure, closely monitor the participant’s mental state. If any adverse reactions occur, 
manage them according to the adverse event handling protocol outlined in the study plan.

Table 1 Acupoint Position

Acupoint Position

Zhong Wan (CV12) Located in the upper abdomen, at the midpoint of the line connecting the xiphoid process and the navel

Non-acupoint In the lateral abdomen, between the 8th intercostal space, 6 cm above LR13

Figure 3 Shows anterior and lateral anatomical views of the upper human body, illustrating the specific locations of Zhongwan (CV12) and the non-acupoint. Red dots 
indicate the acupuncture/landmark points, and dashed lines are used for corresponding labels.
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Non-Targeted Metabolomics Analysis
Local tissue fluid samples from the CV12 acupoint and a non-acupoint area in CAG patients were collected using blister 
suction. A non-targeted metabolomics approach based on HPLC-MS/MS was employed to detect differential metabolites. 
After sample preparation and metabolite extraction, chromatography was performed using a reverse-phase column 
coupled to a high-resolution mass spectrometer. QC samples were injected at regular intervals throughout the run. 
Raw data were processed using metabolomics data analysis software and metabolite identification was conducted by 
matching spectra against publicly available databases.31

Non-Targeted Proteomics Analysis
Local tissue fluid samples were subjected to protein extraction, enzymatic digestion, and desalting. Peptide concentra
tions were quantified, and equal amounts were loaded for chromatographic separation using a C18 reverse-phase column 
coupled to a high-resolution mass spectrometer.32 MS/MS spectra were analyzed using proteomics data analysis software 
against the human-reviewed protein database.

Targeted Quantitative Validation of Key Substances
Tissue fluid collected from the CV12 acupoint and a non-acupoint area in CAG patients was analyzed for key metabolites 
such as 5-HT and Substance P (SP). Following sample preparation and derivatization, chromatography was conducted 
with a reverse-phase column, and quantification was performed based on a standard curve. Data processing was carried 
out using corresponding software.

Simple Western-Jess
Protein expression levels of pain-related markers such as SP and Calcitonin Gene-Related Peptide (CGRP) were analyzed 
using the automated Simple Western Jess system (Protein Simple, Bio-Techne). Protein concentrations were determined 
by BCA assay, and sample preparation and detection were performed according to the manufacturer’s instructions. 
Signals were acquired and quantified using Compass software, with the signal-to-noise ratio (N/S) set above 20 to ensure 
data quality. The system operated within its recommended linear detection range, and all samples were measured in 
technical duplicates to ensure reproducibility. Data were exported for further quantitative analysis.

Observation Indicators
Primary Indicators
This cross-sectional study primarily focuses on the differential metabolites and protein concentrations in acupoint 
interstitial fluid as the primary observation indicators. Non-targeted metabolomics and proteomics analysis of acupoint 
and non-acupoint local interstitial fluids from the subjects will be conducted using HPLC-MS/MS to compare the 
differences in the local microenvironment between the two groups. Furthermore, targeted analysis of key substances will 
be performed to identify the key metabolites and protein concentrations at the acupoints.

Secondary Indicators
Secondary indicators include the pain threshold values at acupoints measured after the washout period, as well as the 
proteomics and metabolomics of local tissue fluid samples. PPTs are measured using the Wagner FPX50 handheld 
pressure algometer, and the tissue fluid samples are analyzed using HPLC-MS/MS for non-targeted metabolomics and 
proteomics.

This study will use the CAG symptom assessment scale (Likert scale) to evaluate CAG symptoms. Pathological 
indicators include endoscopic reports, pathology reports, OLGA staging, OLGIM staging, and the Updated Sydney 
System scale. These data will serve as the baseline data for the patients.

Adverse Events
Any occurrences of infection or other adverse reactions during blister suction sampling should be documented. If an 
infection occurs after sampling, gently clean the wound with saline or a specialized wound-cleaning solution, monitor the 
wound regularly, and, in cases of severe infection, follow medical advice regarding the use of antibiotics and other 

Journal of Pain Research 2026:19                                                                                                     https://doi.org/10.2147/JPR.S580054                                                                                                                                                                                                                                                                                                                                                                                                       7

Yang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



relevant treatments. If bleeding occurs during or after sampling, stop the vacuum system and apply pressure with a cotton 
ball to control bleeding. Should localized skin pigmentation or scar hypertrophy develop post-sampling, follow medical 
recommendations for care. If the patient experiences electrolyte or acid-base imbalances during sampling, regularly 
monitor their electrolyte and acid-base levels and administer appropriate electrolyte supplementation or medication to 
correct any imbalances. One week after tissue fluid sampling, all patients will be contacted by phone to check on their 
condition and ensure their safety.

Statistical Analysis
Statistical analysis will be performed using SPSS 20.0 software. The data will first undergo tests for normality and homogeneity 
of variance. Normally distributed continuous variables will be described as mean ± standard deviations (M ± SD) and analyzed 
using independent t-test. Non-normally continuous variables will be represented as medians combined with interquartile ranges 
(IQR) and analyzed using the Wilcoxon rank-sum test. Categorical data will be analyzed using the chi-squared test and presented 
as frequencies, percentages, or constituent ratios. For the metabolomics and proteomics data, principal component analysis 
(PCA) and partial least squares discriminant analysis (PLS-DA) will be employed for pattern recognition and intergroup 
comparison. Differential metabolites will be identified based on the variable importance in projection (VIP) value, with VIP > 
1.0. Additionally, bioinformatics analyses will be conducted, including clustering of differential metabolites and Kyoto 
Encyclopedia of Genes and Genomes (KEGG) pathway analysis. Correlation analysis will be conducted on the pain thresholds 
of key substances and the acupoint areas or non-acupoint areas. The specific method will be Pearson correlation or Spearman 
correlation depending on the situation, and the operation will be carried out using SPSS. A p-value of less than 0.05 will be 
considered statistically significant. The data analyst was blinded.

Data Availability and Management Statement
All personnel responsible for data entry and statistical analysis will undergo standardized training in data management 
procedures. Participant information will be documented in the original case report forms (CRFs) in accordance with 
Good Clinical Practice requirements. Data will be double-entered independently by two trained staff members into pre- 
designed Excel spreadsheets, followed by cross-validation to ensure accuracy. Any discrepancies identified will be 
resolved and, if necessary, corrected by the designated data manager, with a complete audit trail maintained. Access to 
the de-identified original dataset may be provided upon reasonable request to the corresponding author, subject to 
approval by the principal investigator and relevant ethics committee. The confidentiality of all participants’ personal 
information will be strictly protected at all times. Study records will be securely stored—paper in locked archives, 
electronic on password-protected, access-restricted systems—and retained for at least five years after publication per 
regulatory requirements.

Quality Control
Subjects were enrolled according to predefined diagnostic, inclusion, and exclusion criteria. All assessors underwent 
standardized training to ensure consistency in pressure pain threshold measurement and scale application. CRFs were 
uniformly prepared, coded, and completed in strict compliance with the protocol. Blinding was implemented by 
maintaining separation between operators and statisticians, with data analysts kept blinded. Participants provided written 
informed consent, and their contact information was recorded to facilitate follow-up during the washout period; all 
sampling and examinations were provided free of charge under study funding. Independent monitors conducted random 
inspections at 10% and 90% of enrollment to verify data quality and protocol adherence, with corrective actions taken as 
required.

Patient and Public Involvement
Neither the patients nor the public were involved in the design, or conduct, or reporting, or dissemination plans of the 
research. The study results will be disseminated to all patients at the end of the trial.
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Discussion
This study analyzes the mechanism of acupoint sensitization from the perspective of a non-targeted to targeted 
combination. Based on metabolomics and proteomics, it conducts a more comprehensive and objective exploration of 
the local microenvironment of reduction in acupoint pain threshold. The study directly enrolls clinical patients for 
detection and sampling. Compared to animal experimental models, this approach more accurately reflects the character
istics of human acupoint sensitization by minimizing biases arising from interspecies differences, thereby offering direct 
evidence to elucidate clinically relevant mechanisms. Compared with clinical research that examines the acupoint 
sensitization in healthy individuals and patients,6 the study’s design employs a cross-sectional model, with comparisons 
made between sensitized and non-sensitized acupoints in the same patient. This design avoids inter-subject variability 
and ensures that the observed differences in the local microenvironment are primarily attributable to sensitization rather 
than other confounding factors.

The reduction of pain threshold is a common type of sensory abnormality at acupoints, exhibits marked interindi
vidual variability in its phenotypic expression. Current clinical evidence indicates that the prevalence of acupoint 
sensitization in the general population is approximately 70%,33 and there is a lack of specific definition for the pain 
sensitization threshold of CV12. Consequently, we do not use a fixed threshold value to define the occurrence of acupoint 
sensitization, but instead assess it by comparing the differences between the acupoint and non-acupoint. Based on 
previous studies on acupoint pain sensitization and our preliminary experimental results,6 a 10 N difference is established 
as the threshold for the occurrence of acupoint sensitization. This threshold-based approach avoids reliance on subjective 
“open/close” states and instead emphasizes measurable, reproducible phenomena that can be correlated with molecular 
data.34 By doing so, we strengthen the clinical validity of sensitization categories.

In this study, tissue fluid samples are collected using the suction blister technique. This technique is widely applied in 
disease mechanism research, and its operational standardization and ethical compliance are rigorously verified.35 The 
suction blister technique offers the advantages of being easy to operate, non-invasive, and suitable for in vivo use.36 

Previous research indicates that bubble fluid holds potential applicability in the study of disease mechanisms and 
biomarker identification.37 This technique involves using negative pressure to draw the tissue fluid located deep beneath 
the skin to the surface.38 Compared with microdialysis, the technique for sampling tissue fluid not only overcomes the 
limitations imposed by the permeability of semi-permeable membranes but also more accurately reflects the microenvir
onmental characteristics of local tissues.39 Therefore, we propose that tissue fluid samples collected through the suction 
blister technique can effectively capture changes in the local microenvironment surrounding acupoints and serve as 
a reliable basis for assessing pain sensitization.

Current clinical studies have been able to observe a decrease in the pain threshold at the acupoints, but the reason for 
this change remains unclear. Mechanistic studies are mainly based on animal models or mainly focus on the changes of 
specific substances or related pain receptors within the acupoint area.13 Most of these investigations conduct meticulous 
mechanistic dissection analyses of only one or two types of pain-inducing substances or inflammatory mediators, 
resulting in a relatively narrow research perspective. This limitation hinders a comprehensive understanding of the 
complex mechanisms involved in the phenomenon.40 This study innovatively uses local tissue fluid collected from 
acupoints of clinical patients as the research sample. This methodology offers a more accurate reflection of the 
pathological and physiological characteristics associated with human acupoint pain sensitization. The study implements 
a multi-omics integrated analysis strategy, employing non-targeted proteomics41 and metabolomics42 techniques to 
perform a systematic and unbiased comprehensive profiling of the acupoint microenvironment, thereby overcoming 
the limitations of previous studies focusing on limited components. Furthermore, by integrating targeted verification 
techniques, quantitative analysis of key substances is conducted to clearly identify the changes in the concentrations of 
local related substances caused by the reduction of pain threshold at the acupoints. We will employ the Simple Western- 
Jess system during the protein quantification verification phase, which offers high-throughput and automated operation, 
reducing human error and providing precise quantification of target protein expression levels with enhanced sensitivity.43 

By utilizing these accurate detection technologies, we aim to more objectively analyze the local microenvironment of 
acupuncture point sensitization, thereby achieving a more comprehensive biological understanding. Physiologically, we 
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anticipate that sensitized acupoints will demonstrate altered profiles of pain-related mediators, such as HA, 5-HT, SP, and 
CGRP, consistent with neurogenic inflammation and mast cell activation. Our multi-omics analysis will allow us to 
assess these mediators within a broader network of metabolic and proteomic changes, potentially identifying novel 
biomarkers of sensitization.

This study is the first to combine blister fluid and multi-omics approaches to investigate the local microenvironment 
of acupoint sensitization, providing a more comprehensive and objective reflection of the sensitization phenomenon. 
However, there are some limitations. First, acupoint sensitization includes various types, such as pain sensitization, heat 
sensitization, and morphological changes. Our research focuses solely on pain sensitization in CAG patients, so the 
results are limited to explaining pain sensitization associated with this disease and cannot be applied to other forms of 
sensitization. Secondly, this study adopted a cross-sectional design, which only allowed for the analysis of the correlation 
between the microenvironment of the sensitized acupoints and the severity of the disease, but was unable to explore the 
dynamic changes of metabolites or assess their correlation with the therapeutic effect of acupuncture.
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