
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: See Pages 2-3
Materials and Methods：Evaluating the minimal inhibitory concentration (MIC) for curcumin, Assay of growth curves for SS2, 
Hemolysis assay of culture supernatant, 
Western blotting, Expression and purification of SLY protein and hemolysis assay of SLY, and Mice infection test in vivo
	Study design - 1b: See Page 3
Materials and Methods：Culture conditions of bacterial strain and preparation of curcumin, and Mice infection test in vivo
	Sample size - 2a: See Page 3
Materials and Methods：Mice infection test in vivo
	Sample size - 2b: This sample size is consistently employed in high-quality, published studies of acute bacterial virulence and anti-virulence compound efficacy in murine models. It is considered robust for detecting statistically significant differences in survival outcomes when a substantial therapeutic effect is anticipated.
	Inclusion and exclusion criteria - 3a: See Page 3
Materials and Methods：Mice infection test in vivo
reason:
1. Sample Size Justification:
(1)  In Vivo Study (n=10 per group): This sample size is consistently employed in high-quality, published studies of acute bacterial virulence and anti-virulence compound efficacy in murine models. It is considered robust for detecting statistically significant differences in survival outcomes when a substantial therapeutic effect is anticipated, as was demonstrated by our results (100% vs. 30% survival).
(2) In Vitro Assays (n=3 biological replicates): Conducting experiments with a minimum of three independent replicates is the universal standard in biochemical and microbiological research to account for experimental variability and ensure reproducibility. The mean and standard deviation derived from these replicates provide a solid foundation for the statistical analyses performed.
2. Selection Criteria Justification:
(1) Bacterial Strain: The SS2 strain SC21 was specifically selected for this study as it is a well-characterized, clinical isolate with confirmed high virulence and robust expression of the SLY toxin, making it an ideal and relevant model for testing our hypothesis.
(2) Animal Model: Eight-week-old female C57BL/6J mice were used as this inbred, immunocompetent strain is a standard model in infection biology. The use of animals of the same age and sex is a critical and widely accepted practice to minimize biological variation. Furthermore, all animals were randomly assigned to experimental groups to eliminate selection bias.

	Inclusion and exclusion criteria - 3b: not applicable
	Inclusion and exclusion criteria - 3c: See Page 3
Materials and Methods：Mice infection test in vivo
	Randomisation - 4a: See Page 3
Materials and Methods：Mice infection test in vivo
Using Random Number Table Method
	Randomisation - 4b: To avoid cage-location effects, cages were systematically rotated on the rack once daily, and the spatial distribution of treatment groups within the rack was balanced so that groups were equally represented on all shelves and sides.
	Blinding - 5: Group allocation was known to the researchers who performed randomisation, prepared solutions, and administered injections, as the curcumin solution was visually distinguishable from the vehicle. However, death assessment and recording were carried out by an independent observer blinded to group allocation (cages were coded). Data were analysed with group labels masked until the primary analysis was complete.
	Outcome measures - 6a: The sole outcome measure assessed in this study was survival. Survival was defined as the time from the bacterial challenge to death, or the absence of death by the end of the 72-hour observation period. Mice were checked at 12-hour intervals, and death was confirmed by the absence of respiration and heartbeat. For any mouse found dead, the time of death was recorded as the midpoint between the last time it was observed alive and the time it was found dead.
	Outcome measures - 6b: This was a hypothesis-testing study comparing survival among the three groups. The primary outcome measure was the 72-hour overall survival. The sample size of 10 mice per group was not derived from a formal power calculation; instead, it was based on the maximum number of animals that could be managed within the constraints of our animal facility and the 72-hour intensive monitoring schedule, as well as our previous experience with this infection model. We acknowledge that the study may be underpowered to detect smaller survival differences.
	Statistical methods - 7a: See Page 3
Materials and Methods：Statistical analysis

	Statistical methods - 7b: See Page 3
Materials and Methods：Statistical analysis
	Experimental animals - 8a: See Page 3
Materials and Methods：Mice infection test in vivo
	Experimental animals - 8b: See Page 3
Materials and Methods：Culture conditions of bacterial strain and preparation of curcumin, and Mice infection test in vivo
	Experimental procedures - 9a: See Page 3
Materials and Methods：Culture conditions of bacterial strain and preparation of curcumin, and Mice infection test in vivo
	Experimental procedures - 9b: See Page 3
Materials and Methods：Culture conditions of bacterial strain and preparation of curcumin, and Mice infection test in vivo
	Experimental procedures - 9c: See Page 3
Materials and Methods：Culture conditions of bacterial strain and preparation of curcumin, and Mice infection test in vivo
	Experimental procedures - 9d: See Page 3
Materials and Methods：Culture conditions of bacterial strain and preparation of curcumin, and Mice infection test in vivo
	Results - 10a: Summary/descriptive statistics for each experimental group, with a measure of variability
	Results - 10b: not applicable
	Abstract - 11: See Page 1     Abstract
	Background - 12a: See Page 1    
INTRODUCTION

	Background - 12b: Female C57 BL/6J mice were used to establish an acute SS2 infection model. This model is widely employed to evaluate S. suis virulence and therapeutic interventions. Since SS2 causes severe disease (meningitis, septicaemia) in both pigs and humans, the mouse model provides a relevant mammalian host to assess whether curcumin can protect against systemic infection, offering proof-of-concept for future translational applications.


	Objectives - 13: To investigate the effect of curcumin, a naturally occurring phenolic compound, on the hemolytic activity of SLY and the pathogenicity of SS2, and to assess its viability as a novel anti-virulence candidate for addressing SS2 infections. 
	Ethical statement - 14: See Page 9   
Ethical approval
	Housing and husbandry - 15: Mice were housed under specific-pathogen-free (SPF) conditions.
	Animal care and monitoring - 16a: At the end of the experiment (72 hours post-infection), surviving mice were anaesthetised and then euthanised by cervical dislocation. 
	Animal care and monitoring - 16b: Death was an expected outcome in this acute infection model and was reported as the primary outcome measure. All infected mice not treated with curcumin died within 72 hours. No other adverse events were reported.
	Animal care and monitoring - 16c: The manuscript does not describe specific humane endpoints or clinical signs that were monitored to determine when euthanasia should be performed. Survival was monitored at 12-hour intervals for 72 hours. Surviving mice were euthanised at the end of the experiment.
	Interpretation scientific implicationsm - 17a: See Page 8-9  
DISCUSSION
	Interpretation scientific implications - 17b: See Page 8-9  
DISCUSSION
	Generalisability/translation - 18: See Page 8-9  
DISCUSSION
	Protocol registration - 19: A study protocol containing the research question, key design features, and analysis plan was prepared before the study commenced. The protocol was deposited and is maintained at the Sichuan Academy of Chinese Medicine Sciences. It was not publicly registered in an online registry, but is available from the corresponding author upon reasonable request.
	Data access - 20: The datasets generated during and/or analysed during the current study are available from the corresponding author on reasonable request.
	Declaration of interests - 21a: The authors declare no conflict of interest.
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