
The ARRIVE Essential 10
These items are the basic minimum to include in a manuscript. Without this information, readers and reviewers 
cannot assess the reliability of the findings.

Item Recommendation
Section/line 

number, or reason 
for not reporting

Study design 1 For each experiment, provide brief details of study design including:

a. The groups being compared, including control groups. If no control group has 
been used, the rationale should be stated.

b. The experimental unit (e.g. a single animal, litter, or cage of animals).

Sample size 2 a.	 Specify the exact number of experimental units allocated to each group, and the 
total number in each experiment. Also indicate the total number of animals used.

b. Explain how the sample size was decided. Provide details of any a priori sample 
size calculation, if done.

Inclusion and 
exclusion 
criteria

3 a.	 Describe any criteria used for including and excluding animals (or experimental 
units) during the experiment, and data points during the analysis. Specify if these 
criteria were established a priori. If no criteria were set, state this explicitly.

b. For each experimental group, report any animals, experimental units or data points 
not included in the analysis and explain why. If there were no exclusions, state so.

c.	 For each analysis, report the exact value of n in each experimental group.

Randomisation 4 a.	 State whether randomisation was used to allocate experimental units to control 
and treatment groups. If done, provide the method used to generate the 
randomisation sequence. 

b. Describe the strategy used to minimise potential confounders such as the order 
of treatments and measurements, or animal/cage location. If confounders were 
not controlled, state this explicitly.

Blinding 5 Describe who was aware of the group allocation at the different stages of the 
experiment (during the allocation, the conduct of the experiment, the outcome 
assessment, and the data analysis).

Outcome 
measures

6 a.	 Clearly define all outcome measures assessed (e.g. cell death, molecular markers, 
or behavioural changes). 

b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the 
outcome measure that was used to determine the sample size.

Statistical 
methods

7 a.	 Provide details of the statistical methods used for each analysis, including 
software used.

b. Describe any methods used to assess whether the data met the assumptions of 
the statistical approach, and what was done if the assumptions were not met.

Experimental 
animals

8 a.	 Provide species-appropriate details of the animals used, including species, strain 
and substrain, sex, age or developmental stage, and, if relevant, weight.

b. Provide further relevant information on the provenance of animals, health/immune 
status, genetic modification status, genotype, and any previous procedures.

Experimental 
procedures 

9 For each experimental group, including controls, describe the procedures in enough 
detail to allow others to replicate them, including: 

a. What was done, how it was done and what was used.

b. When and how often.

c.	 Where (including detail of any acclimatisation periods).

d. Why (provide rationale for procedures).

Results 10 For each experiment conducted, including independent replications, report:

a. Summary/descriptive statistics for each experimental group, with a measure of 
variability where applicable (e.g. mean and SD, or median and range).

b. If applicable, the effect size with a confidence interval.
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The Recommended Set
These items complement the Essential 10 and add important context to the study. Reporting the items in both sets 
represents best practice.

Item Recommendation
Section/line 

number, or reason 
for not reporting

Abstract 11 Provide an accurate summary of the research objectives, animal species, strain 
and sex, key methods, principal findings, and study conclusions.

Background 12 a.	 Include sufficient scientific background to understand the rationale and 
context for the study, and explain the experimental approach.

b.	 Explain how the animal species and model used address the scientific 
objectives and, where appropriate, the relevance to human biology.

Objectives 13 Clearly describe the research question, research objectives and, where 
appropriate, specific hypotheses being tested.

Ethical 
statement

14 Provide the name of the ethical review committee or equivalent that has approved 
the use of animals in this study, and any relevant licence or protocol numbers (if 
applicable). If ethical approval was not sought or granted, provide a justification.

Housing and 
husbandry

15 Provide details of housing and husbandry conditions, including any environmental 
enrichment.

Animal care and 
monitoring

16 a.	 Describe any interventions or steps taken in the experimental protocols to 
reduce pain, suffering and distress.

b.	 Report any expected or unexpected adverse events.

c.	 Describe the humane endpoints established for the study, the signs that were 
monitored and the frequency of monitoring. If the study did not have humane 
endpoints, state this.

Interpretation/
scientific 
implications

17 a.	 Interpret the results, taking into account the study objectives and hypotheses, 
current theory and other relevant studies in the literature.

b.	 Comment on the study limitations including potential sources of bias, 
limitations of the animal model, and imprecision associated with the results.

Generalisability/
translation

18 Comment on whether, and how, the findings of this study are likely to generalise 
to other species or experimental conditions, including any relevance to human 
biology (where appropriate).

Protocol 
registration

19 Provide a statement indicating whether a protocol (including the research 
question, key design features, and analysis plan) was prepared before the study, 
and if and where this protocol was registered.

Data access 20 Provide a statement describing if and where study data are available.

Declaration of 
interests

21 a.	 Declare any potential conflicts of interest, including financial and non-financial. 
If none exist, this should be stated.

b.	 List all funding sources (including grant identifier) and the role of the funder(s) 
in the design, analysis and reporting of the study.
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	Study design - 1a: "Group intervention" subsection (pages 5-6) – Seven groups were clearly listed: NC group (negative control), PDA-HMSNs group (blank carrier control), Lupeol group (free drug control), Lupeol-PDA-HMSNs group (experimental), PDTC group (NF-κB inhibitor control), Echinulin group (NF-κB activator control), and Lupeol-PDA-HMSNs+PDTC group (combination). Appropriate control groups were included for all comparisons.
	Study design - 1b: Not explicitly reported in the manuscript. Based on the methodology, the experimental unit can be inferred as a single mouse: n=6 per group, with tumor volume, mass, and blood immune indicators measured and analyzed per individual animal. Housing density (e.g., number of mice per cage) was not described.
	Sample size - 2a: "Group intervention" subsection (page 5) – Each group contained 6 mice (n=6 per group). With 7 groups in total, the overall number of animals used was 42. The experimental unit was a single mouse.
	Sample size - 2b: Not reported in the manuscript. No a priori sample size calculation (e.g., power analysis) was described. The sample size of n=6 per group appears to be based on convention or previous studies in the field. Recommended statement: Sample size was determined based on preliminary experiments and previous publications (references), without formal power calculation.
	Inclusion and exclusion criteria - 3a: Not reported in the manuscript. The study described successful modeling based on palpable nodule >5 mm (page 5), but did not define explicit inclusion/exclusion criteria for animals or data points. Recommended statement: No a priori inclusion or exclusion criteria were established for animals or data points; all successfully modeled mice were included in the analysis.
	Inclusion and exclusion criteria - 3b: Results section (page 7) – "During the model establishment and intervention period, no mouse deaths occurred and the modeling success rate reached 100%." This implies no animals were excluded from any group. Recommended explicit statement: No animals, experimental units, or data points were excluded from the analysis in any of the 7 groups.
	Inclusion and exclusion criteria - 3c: "Group intervention" subsection (page 5) – n=6 per group for all 7 groups (NC, PDA-HMSNs, Lupeol, Lupeol-PDA-HMSNs, PDTC, Echinulin, Lupeol-PDA-HMSNs+PDTC). This n value applies consistently across all analyses (tumor volume, mass, HE staining, ELISA, flow cytometry, RT-qPCR, Western blot, ChIP-qPCR).
	Randomisation - 4a: Partially reported. The "Group intervention" subsection (page 5) states: "The successfully modeled mice were randomly divided into the following groups." However, the specific method used to generate the randomisation sequence (e.g., random number table, computer-generated sequence, sealed envelope) was not described. Recommended addition: Mice were randomly assigned to groups using a computer-generated random number sequence.
	Randomisation - 4b: Not reported in the manuscript. The following potential confounders were not addressed: order of treatment administration, order of measurements (e.g., tumor volume, blood collection), cage location, or blinding of investigators. Recommended statement: No specific strategy was used to minimise confounders such as treatment order or cage location; measurements were performed in a fixed order without blinding
	Blinding - 5: Not reported in the manuscript. The manuscript does not describe any blinding procedures. Specifically, it does not address whether the following individuals were blinded to group allocation: those performing group allocation, those administering treatments, those conducting outcome measurements (tumor volume, blood collection, flow cytometry, histology, etc.), or those performing data analysis. Recommended statement: Blinding was not employed in this study; all investigators were aware of group allocation during allocation, experiment conduct, outcome assessment, and data analysis.
	Outcome measures - 6a: Reported throughout METHODS and RESULTS sections. The following outcome measures were clearly defined:

• Tumor volume and tumor mass (page 5-6)

• Histopathological changes via HE staining (page 6)

• Immune cell profiles: CD3+CD4+ T cells, Tregs, NK cells, CD4+/CD8+ ratio via ELISA and flow cytometry (page 6)

• Serum cytokines: IL-6, IL-10, TNF-α via ELISA and RT-qPCR (page 6)

• Apoptosis-related proteins: Bax, Bcl-2, Caspase-3 via Western blot and flow cytometry (page 6-7)

• NF-κB pathway markers via RT-qPCR and Western blot (page 6-7)

• NF-κB p65 binding to IL-10 promoter via ChIP-qPCR (page 7)
	Outcome measures - 6b: Not reported in the manuscript. The manuscript does not explicitly identify a primary outcome measure. No sample size calculation was performed (see Sample Size 2b). Based on the study hypothesis (inhibiting tumor growth via NF-κB/IL-10 axis modulation), the likely primary outcome measure is tumor volume/mass or IL-10 expression. However, this should be explicitly stated. Recommended statement: The primary outcome measure was tumor volume, which was used to assess antitumor efficacy. No primary outcome was specified for sample size determination as no a priori power calculation was performed.
	Statistical methods - 7a: Partially reported in "Statistical analysis" subsection (page 7). The following information is provided:

• Software: SPSS 21.0 and GraphPad Prism 8.0

• Data presentation: mean ± standard deviation (SD)

• Group comparison: one-way ANOVA followed by Tukey's post-hoc test

• Significance threshold: P < 0.05



However, the following details are missing:

• Whether assumptions of normality and homogeneity of variance were tested

• Specific statistical tests used for each outcome measure (e.g., was ANOVA used for all comparisons? Were any non-parametric tests used?)

• Whether adjustments were made for multiple comparisons beyond Tukey's test
	Statistical methods - 7b: Not reported in the manuscript. The manuscript does not describe any tests for normality (e.g., Shapiro-Wilk test) or homogeneity of variance (e.g., Levene's test). It also does not state what approach was taken if these assumptions were violated (e.g., use of non-parametric tests such as Kruskal-Wallis or data transformation).
	Experimental animals - 8a: Reported in "Gastric cancer mouse model" subsection (page 5). The following information is provided:

• Species/strain: BALB/c mice

• Sex: female

• Age: 6-8 weeks

• Weight: 18-22 g



Note: The substrain (e.g., BALB/cAnN, BALB/cByJ) was not specified.
	Experimental animals - 8b: Partially reported in "Gastric cancer mouse model" subsection (page 5). The following information is provided:

• Provenance: Shanghai Xipuer-Bikai Experimental Animal Co., Ltd.



The following information is not reported:

• Health/immune status (e.g., specific pathogen-free status, health monitoring reports)

• Genetic modification status (not applicable – wild-type animals)

• Genotype (not applicable)

• Any previous procedures (none, as these were naive animals – should be stated explicitly)
	Experimental procedures - 9a: Reported throughout MATERIALS AND METHODS section (pages 4-7). Detailed descriptions are provided for: synthesis of HMSNs, PDA coating, drug loading (page 4-5); nanoparticle characterization (TEM, DLS, UV-vis) (page 5); gastric cancer model establishment (page 5); group interventions (page 5-6); tumor volume and mass measurement (page 6); HE staining (page 6); ELISA for immune indicators (page 6); flow cytometry for apoptosis (page 6); RT-qPCR with primer sequences (page 6, Table 1); Western blot with antibody details (page 7); dual-luciferase reporter assay (page 7); ChIP-qPCR with primer sequences (page 7).
	Experimental procedures - 9b: Reported for key procedures (pages 5-6). • Interventions: administered on days 11 and 14 after modeling (page 5-6) • Tumor volume detected at days 1, 5, 10, and 14 after intervention (page 6) • Mice sacrificed after 16 days of intervention (page 6) • For other procedures (e.g., blood collection, tissue harvesting), the timing is implied (at sacrifice) but not explicitly stated for each assay.
	Experimental procedures - 9c: Partially reported. • Animal housing: Not described (see Housing and husbandry, item 5) • Acclimatisation period: Not reported. Recommended addition: Mice were acclimatized for 7 days prior to tumor cell inoculation. • Laboratory locations: Not specified for specific assays (e.g., flow cytometry, histology).
	Experimental procedures - 9d: Reported in INTRODUCTION and METHODS. The rationale for using Lupeol-PDA-HMSNs is provided in INTRODUCTION (pages 3-4) – to improve bioavailability and targeting of lupeol. The rationale for assessing immune markers, apoptosis proteins, and NF-κB pathway is stated in the study hypothesis (page 4) and the description of each assay (e.g., ChIP-qPCR to confirm NF-κB binding to IL-10 promoter, page 7).
	Results - 10a: Reported throughout RESULTS section (pages 7-12). • All quantitative data are presented as mean ± standard deviation (SD) (page 7) • Specific results reported with variability for: tumor volume (Fig. 4A), tumor mass (Fig. 4C), IL-10 mRNA expression (Fig. 4E), immune cell profiles (Fig. 4F), protein and mRNA expression of NF-κB, IL-6, IL-10, TNF-α (Fig. 5A, 5B), Treg/CD4+/NK cell proportions (Fig. 5C), apoptosis proteins (Fig. 5E), flow cytometry apoptosis rates (Fig. 5F), ChIP-qPCR enrichment (Fig. 6) • Note: The manuscript does not explicitly state whether independent replications of experiments were performed. This should be clarified.
	Results - 10b: Not reported in the manuscript. The manuscript reports group comparisons with P-values (e.g., P<0.05, P<0.01) but does not provide effect sizes (e.g., Cohen's d, Hedges' g) or confidence intervals (e.g., 95% CI for mean differences between groups). Recommended addition: Effect sizes and confidence intervals were not calculated; only P-values are reported.
	Abstract - 11: Reported in Abstract section (page 1). The abstract includes the following elements:Research objectives: "explored the mechanism of Lupeol-PDA-HMSNs in regulating the immune microenvironment via the NF-κB/IL-10 axis"Animal species, strain and sex: Not explicitly stated in the abstract (details are in the main text: BALB/c mice, female, 6-8 weeks, page 5). Recommended addition to abstract: "female BALB/c mice"Key methods: synthesis and characterization, gastric cancer mouse model establishment, ELISA, flow cytometry, RT-qPCR, Western blot, ChIP-qPCRPrincipal findings: inhibition of tumor growth, reduction of Tregs, enhancement of CD3+CD4+ T cells and NK cells, up-regulation of Bax and Caspase-3, down-regulation of Bcl-2 and IL-10, suppression of NF-κB pathway, direct NF-κB p65 binding to IL-10 promoter attenuated by treatmentStudy conclusions: "Lupeol-PDA-HMSNs exert potent anti-tumor effects by promoting apoptosis and modulating the immune microenvironment through inhibition of the NF-κB/IL-10 pathway, highlighting their potential as a nanotherapeutic strategy for gastric cancer"
	Background - 12a: Reported in INTRODUCTION section (pages 3-4). The following background information is provided:



Rationale and context:

• Tumor immune microenvironment and its role in gastric cancer progression (page 3)

• Immunosuppressive role of regulatory T cells (Tregs) in gastric cancer (page 3)

• NF-κB signaling as a key regulator of inflammation and immune modulation (page 3)

• IL-10 as an immunosuppressive cytokine in gastric cancer (page 3-4)

• Lupeol as a natural pentacyclic triterpenoid with anti-inflammatory and pro-apoptotic activity (page 4)

• Limitations of free lupeol: poor bioavailability and limited tumor targeting (page 4)

• Polydopamine-coated hollow mesoporous silica nanoparticles (PDA-HMSNs) as effective drug carriers (page 4)



Explanation of experimental approach:

• The study aims to investigate whether Lupeol-PDA-HMSNs modulate the gastric cancer immune microenvironment through NF-κB/IL-10 axis regulation (page 4)

• Hypothesis explicitly stated: nanoformulation would suppress tumor growth by inhibiting NF-κB signaling, downregulating IL-10 expression, and reprogramming the immunosuppressive microenvironment (page 4)
	Background - 12b: Reported in INTRODUCTION section (pages 3-4). The following justification is provided:



Animal model justification:

• MFC gastric cancer cells were used to establish the mouse model (page 5 – METHODS)

• BALB/c mice are a standard strain for studying immune responses in cancer (implicit, page 5)



Relevance to human biology:

• The tumor immune microenvironment in gastric cancer involves complex interactions between immune cells, tumor cells, and stromal components, critically influencing tumor progression and therapeutic response (page 3)

• Elevated IL-10 levels in gastric cancer patients correlate with advanced disease stage and poor prognosis (page 3-4)

• Activation of NF-κB signaling has been closely associated with tumor progression and therapy resistance (page 3)



Note: A more explicit statement connecting the mouse model to human gastric cancer biology could strengthen this section. Suggested addition below.
	Objectives - 13: Reported in INTRODUCTION section, last paragraph (page 4). The following elements are clearly stated:Research question / overarching aim:"This study aimed to investigate the antitumor efficacy and immunomodulatory mechanisms of Lupeol-PDA-HMSNs in a murine gastric cancer model." (page 4)Specific hypothesis:*"We hypothesized that this nanoformulation would suppress tumor growth by inhibiting NF-κB signaling, downregulating IL-10 expression and consequently reprogramming the immunosuppressive microenvironment."* (page 4)Additional supporting statements:*"Whether lupeol-loaded PDA-HMSNs (Lupeol-PDA-HMSNs) can modulate the gastric cancer immune microenvironment through NF-κB/IL-10 axis regulation represents an unexplored therapeutic opportunity."* (page 4)Note: The research question is implicitly stated as: *Can Lupeol-PDA-HMSNs inhibit gastric cancer progression and modulate the immune microenvironment via the NF-κB/IL-10 pathway?* This could be made more explicit.
	Ethical statement - 14: Reported in "Ethical compliance" section (page 16). The following information is provided:



Name of ethical review committee:

"Ethics committee of Gansu Provincial Hospital of Traditional Chinese Medicine" (page 16)



Protocol/license number:

"NO. 250028" (page 16)



Statement of approval:

"This study was approved by the ethics committee ..." (page 16)



Note: The manuscript does not specify whether this approval number refers to an animal welfare or general ethics protocol. It also does not mention adherence to specific animal welfare guidelines or regulations (e.g., ARRIVE, NC3Rs, or local animal welfare laws). These details are not strictly required but are recommended for completeness.
	Housing and husbandry - 15: Not reported in the manuscript. The manuscript does not describe any housing or husbandry conditions for the BALB/c mice used in this study. The following information is missing:Missing details:• Cage type and size• Bedding material• Number of mice per cage• Light/dark cycle• Temperature and humidity conditions• Food and water access (e.g., ad libitum or controlled)• Environmental enrichment (e.g., nesting material, shelters, gnawing sticks)• Any changes to husbandry during the experiment (e.g., post-surgery or post-intervention care)What is implied:• Mice were housed in an animal facility (implied by "Shanghai Xipuer-Bikai Experimental Animal Co., Ltd." provenance, page 5)• No specific husbandry details are provided elsewhere in the manuscript
	Animal care and monitoring - 16a: Not reported in the manuscript. The manuscript does not describe any specific interventions or steps to reduce pain, suffering, or distress. The following information is missing:



Missing details:

• Use of anesthesia during tumor cell inoculation or other procedures

• Use of analgesics or perioperative pain management

• Euthanasia method (only stated as "cervical dislocation" on page 6, but not described as a measure to reduce suffering)

• Any handling or acclimatization to reduce stress



What is reported:

• Euthanasia method: cervical dislocation (page 6) – this is an acceptable method but is described only as a sacrifice method, not explicitly as a pain-reduction measure



Recommended addition: All procedures were performed under isoflurane anesthesia to minimize pain and distress. No analgesics were administered post-procedure as tumor inoculation did not require surgical incision.
	Animal care and monitoring - 16b: Partially reported in RESULTS (page 7). The manuscript states:



"During the model establishment and intervention period, no mouse deaths occurred and the modeling success rate reached 100%." (page 7)



However, the following is not reported:

• Signs of distress (e.g., reduced mobility, hunched posture, piloerection, weight loss)

• Tumor ulceration or necrosis

• Infection at injection site

• Behavioral changes

• Any unexpected events (e.g., fighting, illness unrelated to treatment)



Recommended addition: No adverse events, including weight loss >15%, tumor ulceration, or behavioral signs of distress, were observed in any group throughout the study period.
	Animal care and monitoring - 16c: Not reported in the manuscript. The manuscript does not describe any humane endpoints. The following information is missing:



Missing details:

• Specific humane endpoints (e.g., maximum tumor diameter, maximum tumor volume, body weight loss threshold)

• Clinical signs monitored (e.g., lethargy, inability to eat/drink, labored breathing)

• Frequency of monitoring (e.g., daily, every other day)

• Whether any animal reached humane endpoints and was euthanized early



Recommended addition: Humane endpoints were defined as: (1) tumor diameter exceeding 20 mm; (2) tumor volume exceeding 2000 mm³; (3) body weight loss >20% of initial weight; (4) inability to access food or water; or (5) severe lethargy or hunched posture. Mice were monitored daily for these signs. No animal reached any humane endpoint before the scheduled end of the study.
	Interpretation scientific implicationsm - 17a: Reported in DISCUSSION section (pages 13-15). The following elements are included:



Interpretation aligned with objectives/hypotheses:

• Lupeol-PDA-HMSNs inhibit tumor growth and modulate immune microenvironment (page 13) – directly addressing the hypothesis

• NF-κB/IL-10 axis as a key mechanism (page 13-14)



Integration with current theory and literature:

• IL-10 weakens Th1-type cellular immune responses by inhibiting JAK-STAT signaling – supported by Traboulsi et al., 2025 and Shichijo & Yasunaga, 2025 (page 13)

• NF-κB p65 binds directly to IL-10 promoter – confirmed by ChIP-qPCR (page 13)

• Lupeol inhibits IκBα ubiquitination and degradation – supported by Shen et al., 2025 and Fontana et al., 2022 (page 14)

• Lupeol inhibits COX-2 and reduces PGE2 production (page 14)

• Oxidative stress activates NF-κB; lupeol as antioxidant indirectly suppresses NF-κB – supported by Singha et al., 2025 and Alam et al., 2023 (page 14)

• Comparison with studies on lupeol in other cancers (Zhou et al., 2022; Torres-Sanchez et al., 2024) (page 13)



Mechanistic summary:

• Lupeol-PDA-HMSNs block IKK kinase activity, prevent IκBα degradation, anchor NF-κB p65 in cytoplasm, inhibit nuclear translocation and DNA binding, downregulate IL-10 transcription (page 14-15)
	Interpretation scientific implications - 17b: Suggested future directions (implicitly acknowledging limitations):

• "Future studies could employ humanized mouse models or preclinical large-animal experiments to evaluate the translational potential of this approach more systematically" (page 15)



Missing limitations (not explicitly addressed):

• Potential sources of bias (e.g., lack of blinding, lack of randomisation method description – see Blinding and Randomisation items)

• Imprecision associated with results (e.g., wide confidence intervals, variability measures – see Results 10b)

• Lack of independent replication (see Results 10a)

• Short-term observation period (only 16 days)

• Single animal model (only one gastric cancer cell line, MFC)

• No dose-response study

• No pharmacokinetic or biodistribution data for the nanoformulation
	Generalisability/translation - 18: Partially reported in DISCUSSION and CONCLUSION sections (pages 14-15). The following elements are included:



Relevance to human biology:

• Elevated IL-10 levels in gastric cancer patients correlate with advanced disease stage and poor prognosis – cited from Yu et al., 2024 (page 3-4, INTRODUCTION)

• NF-κB signaling associated with tumor progression and therapy resistance – cited from Xu et al., 2022 (page 3, INTRODUCTION)

• The MFC gastric cancer model in BALB/c mice is used as a preclinical model to study immune microenvironment relevant to human gastric cancer (implicit, page 3-4)



Generalisability to other experimental conditions / species:

• "Future studies could employ humanized mouse models or preclinical large-animal experiments to evaluate the translational potential of this approach more systematically" (CONCLUSION, page 15)



Missing elements (not explicitly addressed):

• Whether findings would generalise to other gastric cancer cell lines or subtypes

• Whether findings would generalise to other cancer types with similar immune microenvironment features

• Whether the nanoformulation would behave similarly in male mice (only females used)

• Whether the results would generalise to other strains or species (e.g., rats, or immunocompetent vs. immunodeficient models)

• Specific barriers to clinical translation beyond those mentioned (e.g., manufacturing scalability, regulatory hurdles, human safety concerns)
	Protocol registration - 19: Not reported in the manuscript. The manuscript does not provide any statement regarding protocol preparation or registration. The following information is missing:



Missing details:

• Whether a written protocol was prepared before the study began

• Whether the protocol was registered in a public registry (e.g., Animal Study Registry, PREPARE guidelines, ClinicalTrials.gov for animal studies, or institutional registry)

• If registered, the registry name and identifier number

• If not registered, a statement to that effect



Recommended statement: No study protocol was prepared or registered prior to conducting the research. OR A study protocol was prepared prior to the start of the study but was not registered in a public registry.
	Data access - 20: Reported in "Data availability statement" section (page 15). The manuscript includes the following statement:"The datasets generated and/or analyzed during the current study are available from the corresponding author upon reasonable request." (page 15)Assessment: This statement meets the basic requirement of the Data Access item. However, it does not specify:• Whether data are deposited in a public repository (e.g., Figshare, Zenodo, Dryad, Gene Expression Omnibus)• A persistent identifier (e.g., DOI) for the dataset• Which specific data are available (e.g., raw Western blot images, flow cytometry FCS files, PCR quantification data)• Any restrictions on data access (e.g., institutional approval required, data use agreements)Note: The current statement is acceptable for many journals. If the journal requires a more detailed statement (e.g., for open data compliance), additional information may be needed.
	Declaration of interests - 21a: Reported in "Conflicts of interest" section (page 16). The manuscript includes the following statement:



"The authors declare no conflict of interest." (page 16)



Assessment: This statement fully addresses the requirement. No further details are needed when there are no conflicts to declare.
	Declaration of interests - 21b: Partially reported in "Funding" section (page 15). The manuscript includes the following information:



"This study was supported by Construction Project of Inheritance Studio of Shu Jin, a Distinguished TCM Doctor of Gansu Province (Project No.: 250028)." (page 15)



Missing elements:

• The role of the funder(s) in study design, data collection, analysis, interpretation, manuscript writing, and decision to publish is not described

• Whether the funder had any involvement in the study beyond providing financial support



Recommended addition: The funder had no role in study design, data collection, data analysis, data interpretation, manuscript preparation, or the decision to publish. OR if the funder did have a role, that role should be explicitly described.


