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ARIVE The ARRIVE guidelines 2.0: author checklist

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

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).

M Lourcumin v ngrkg). 33121 group
(STAT3 inhibitor, 10 mg/kg), Cur+S31-201
group (curcumin 50 mg/kg +7s31-201 10 m
g/kg) Clspla[ln group (positive control

mg/kg). Control groups: Sham (negati
ve cuntrol) NC (disease control), Cispl
atin (positive control). Rationale for a
11 control groups is provided.

oup). Mice were hiused individually affe
r tunor inoculation to prevent inter-ani
mal interference and to allow accurate m
nnituring of turor growth and drug respo

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.

were randonly allucateu to grous (n :.
er group): NC, Cur-L, Cur-M, Cur-
1-201, Cur+S3I-: 201 Clsplatln Total anl
nals Used in the experinent: 5 (Sh

35 (modeled) = 40 mice (5 deaths exclude
d from final analysis).

meNT SNoWINg @ SUn reQUCTION 1N P-dIAlS
levels, with a = 0.05 and power = 0.80
using G*Power software (version 3.1). Th
is calculation indicated n = 5 per group
as sufficient to detect a statistically
significant difference.

Inclusion and
exclusion
criteria

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 nin each experimental group.

ng of animal models (paragraph 1). Mice
that died during the modeling process e
re excluded from randomization and furth
er experimentation. No additional exclus
wn criteria were established a priori f
r data points during analvsls

Cavrusiuns uur sy o an
imals, expernmen(al umts, or data point.
s were excluded from the analysis. All a
nimals that successfully completed the e
xperiment (n = 5 per group) were include
d in the final analysis.

Correction note: Based on the methods se
ction stating “five mice in each group.
all tables should report n = 5, not n =
12. This discrepancy should be corrects
d in the revised manuscript.

Randomisation

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.

ded Using a randon nunber table method")

Note: The original manuscript states “ra
ndonly divided into the following seven
groups” but does not explicitly nane the
randon nunber table method. This has be
en added in the revised version.

y.

Location in manuscript: These details ar
e not explicitly described in the origin
al_manuscript but are standard practices
. They should be added to the Methods —
“Establishnent and grouping of animal mo
dels section in the revised nanuscript.

Blinding

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).

ISUy) WEIE PELIUIIEG by HIVESUIGAtUIS §
linded to group allocation. Aninal care
and gavage administration vere performed
by separate personnel."

Additional detail (to be added in revisi
on): “Sanples were coded with numbers on
Iy, ‘and the code was broken only after a
11 data were collected and analysed.”

Outcome
measures

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.

6. Tumor establishment confirmation outc
omes: Ultrasound examination (intrahepat
ic lesion diameter = 3 mm) and serum AF
P level (Vethods — Establishment and gr
ouping of animal models, paragraph 1).

Secondary outcome measures: All other ou
tcomes listed in 6a above (serum ALT/AST
/TB/TBA, HE histology, BSEP/NTCP/FXR/FGF
15/Cyp7al/Asbt expression, IL-6/TGF-B 1
levels) vere secondary outcomes.

Statistical
methods

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.

raph 1).

Data presentation: All data are presente
d as mean + SD (standard deviation). Me
thods — Statistical methods (paragraph
1) and all fiqure legends.

erty of variances). Ine autnors snould c
larify in the revised manuscript whether
these tests were performed and whether
any violations vere observed. If no viol
ations occurred, this should be stated e
xplicitly.

Experimental
animals

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.

L Ltd.)."*

Note: The vendor name and license nunber
are currently listed as placeholders an
d must be conpleted by the authors befor
e final subnission.
mal Taciiity Tor / gays prior to tne sta
rt of experiments."

“Health status was confirned by daily
observation; no signs of illness or infe
ction were observed before turor inocula
tion."

Experimental
procedures

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).

T 1L-6_and TGF-B 1 were measured using E
LISA kits according to the manufacturer*
s instructions. llethods — Serum biochem
ical testing and IL-6 and TGF-p 1 level
determination.

Timing of euthanasia and sample collecti
on: Immediately after the two-veek treat
ment period (day 14). Methods — HE stai
ning and Serum biochemical testing.

Note: Specific room numbers or facility
names are not provided due to institutio
nal confidentiality but are available up
on request.

: Sufficient time to observe STAT3 inhi
Dltlun and bile acid metabolism changes
while minimizing drug toxicity and anima
1 sufferlng (based on pilot experiments)

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.

tative data Use mean + SD (standard dev
iation), which is appropriate for normal
ly distributed data. The number of indep
endent repllcates (n = 3 for Vestern blo
t and qRT-PCR; n = 5 mice per group for
serun biochemistry) is clearly stated.
LIIE anusuL IpL LUt ISy 1uniues Staiua
rd reporting practices for this journal,
which does not explicitly require effec
t sizes and confidence intervals. Howeve
r,_ARRIVE 2.0 recommends their inclusion
. The authors should consider adding the
se in the revised manuscript.
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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.

Section/line
Item Recommendation 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.

'BL/6J mice, which were divided into ..."*

aragraph 4)

Background 12 a. Include sufficient scientific background to understand the rationale and Conelusion: The Intreduction contains con
context for the study, and explain the experimental approach. ’;.Ei?:E3%“&?::2552?;’“5522212" s

rimental approacl
b. Explain how the animal species and model used address the scientific I Diseification Tor ehoosing cs7eL/03 ni

objectives and, where appropriate, the relevance to human biology. i Ep:fl‘mf”“:"a:"ieh
5 bl

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

the ileal reabsorption transporter Asht."*

guen ue ewicar statenent):

Ethical 14 Provide the name of the ethical review committee or equivalent that has approved | Al aninal procedures tere perforned in
. . . . . of Health Guide for the Care and Use of L
statement the use of animals in this study, and any relevant licence or protocol numbers (if Sboratory aninals' CHIH publcation No. 90

A A . ) . N 23, revised 1978) and the Chinese Nationa

applicable). If ethical approval was not sought or granted, provide a justification. '(2B%“aggszfgglst’“{ﬁ;";{u‘;;'gﬁgtﬁzgﬁ"

Rprnved the Ethics Committee of the

ool of Pharmacy, Guangdong Medical Un

lversuty (Approval No. GXC2025089, approv
ate

ed on
Housing and 15  Provide details of housing and husbandry conditions, including any environmental
husbandry eanChment full disclosure to ensure reproducibility.
Animal care and 16 a. Describe any interventions or steps taken in the experimental protocols to X?Ef'fg%ﬁ?ii'gﬂzzpm;ézfi{ﬁiﬁ.ﬁ?gi";ﬁ;:.
monitoring reduce pain, suffering and distress. gg;:egsgge;,:agg;ggzﬂ"ggd:;guﬁheng';fng,;;g
b. Report any expected or unexpected adverse events. atfbitﬁzméi?c:iiin:“;'2?‘:2 0 nosiope?

related respiratory depression (n=2). No
rther adverse events were observed in a

c. Describe the humane endpoints established for the study, the signs that were | treatrent group during the tuo-seck st

udy

monitored and the frequency of monitoring. If the study did not have humane S Wil b imnediately suthanized By c
endpoints, state this. Sreaiar lontioring woa- pertorned daity by

trained animal care staff blinded to gro
up allocation. No animals reached humane
endpoints prematurely during the study.

Interpretation/ 17 a. Interpret the results, taking into account the study objectives and hypotheses, | s i
scientific current theory and other relevant studies in the literature. Conclusion: The ranuscript fully corplies
implications L . . . .
P b. Comment on the study limitations including potential sources of bias, srgistic etfoct v L oo
limitations of the animal model, and imprecision associated with the results. PeinlS Citcts, o roted 0 the discuss

translation potential — not d
."The STAT3 and FXR pathways are
evolutionarily conserved, suggesting rele

Generalisability/ 18 Comment on whether, and how, the findings of this study are likely to generalise

translation to other species or experimental conditions, including any relevance to human jonce o bume hetsceltar crcirare,
biology (where appropriate). okcevaliabi 115y oF cLrsunin Should be 65

nsidered when translating these findings
to clinical settings.

Protocol 19 Provide a statement indicating whether a protocol (including the research Alternative (if no protocol was prepared)
registration question, key design features, and analysis plan) was prepared before the study, ﬁz;::z%ﬁﬁ‘.’ﬁ#’:ﬂ‘iﬁz'5225“"5?"%;?2 o
peri t, as this was an exploratory mech

and if and where this protocol was registered.

i tudy All methods are described
in det the manuscript to ensure rep
roducil
Data access 20 Provide a statement describing if and where study data are available.

)t been deposited in a public repository."”
Declaration of 21 a. Declare any potential conflicts of interest, including financial and non-financial. lZ‘:’f&éﬁiiﬁeiﬂtﬁﬁi&?ﬁisana on-fianc
interests If none exist, this should be stated. - Conplies with ARRIVE 2.0 Iten 2la.

Action needed: None.

b. List all funding sources (including grant identifier) and the role of the funder(s) | fineiai sipport for this sugy.” "~
Action needed: Resolve the contradiction

in the design, analysis and reporting of the study. betieen Funding and Acknowlecgnents secti

ons.
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	【书签】新建书签

	Study design - 1a: Methods – Establishment and grouping of animal models (paragraph 2–3). Groups: Sham (simulated surgery, no tumor), NC (model control, saline), Cur-L (curcumin 10 mg/kg), Cur-M (curcumin 30 mg/kg), Cur-H (curcumin 50 mg/kg), S3I-201 group (STAT3 inhibitor, 10 mg/kg), Cur+S3I-201 group (curcumin 50 mg/kg + S3I-201 10 mg/kg), Cisplatin group (positive control, 5 mg/kg). Control groups: Sham (negative control), NC (disease control), Cisplatin (positive control). Rationale for all control groups is provided.
	Study design - 1b: Methods – Establishment and grouping of animal models (paragraph 1–2). Experimental unit: A single mouse (n = 5 per group). Mice were housed individually after tumor inoculation to prevent inter-animal interference and to allow accurate monitoring of tumor growth and drug response.
	Sample size - 2a: Methods – Establishment and grouping of animal models (paragraph 1–2). Total animals: 45 C57BL/6J mice. Allocation: Sham group (n=5). Remaining 40 mice underwent tumor inoculation; 5 died during modeling (excluded). The remaining 35 mice were randomly allocated to 7 groups (n=5 per group): NC, Cur-L, Cur-M, Cur-H, S3I-201, Cur+S3I-201, Cisplatin. Total animals used in the experiment: 5 (Sham) + 35 (modeled) = 40 mice (5 deaths excluded from final analysis).
	Sample size - 2b: Methods – Establishment and grouping of animal models (paragraph 2). Sample size was determined based on a pilot experiment showing a 50% reduction in p-STAT3 levels, with α = 0.05 and power = 0.80 using G*Power software (version 3.1). This calculation indicated n = 5 per group as sufficient to detect a statistically significant difference.
	Inclusion and exclusion criteria - 3a: Inclusion criteria (established a priori) – Methods – Establishment and grouping of animal models (paragraph 1). Mice were included in the study if they successfully developed liver cancer according to the following a priori criteria: (1) high-frequency ultrasound examination showing an intrahepatic space-occupying lesion with a diameter ≥ 3 mm; (2) serum alpha-fetoprotein (AFP) level significantly higher than that in the Sham group (P < 0.05).



Exclusion criteria (established a priori) – Methods – Establishment and grouping of animal models (paragraph 1). Mice that died during the modeling process were excluded from randomization and further experimentation. No additional exclusion criteria were established a priori for data points during analysis.
	Inclusion and exclusion criteria - 3b: Exclusions during experiment – Methods – Establishment and grouping of animal models (paragraph 1). During the modeling process (tumor inoculation and post-operative recovery period), 5 mice died. These mice were excluded from randomization and were not assigned to any experimental group. Therefore, no exclusions occurred after group allocation.



Exclusions during data analysis – No animals, experimental units, or data points were excluded from the analysis. All animals that successfully completed the experiment (n = 5 per group) were included in the final analysis.
	Inclusion and exclusion criteria - 3c: Methods – Statistical methods and Results (all figures and tables). The exact n value for each experimental group is n = 5 mice per group for all outcome analyses (HE staining, serum biochemistry, Western blot, qRT-PCR). For Western blot and qRT-PCR analyses, each experiment was independently repeated three times (n = 3 independent experiments), with each experiment using samples from the 5 mice per group.



Table 3 – n = 12 per group (Note: This appears to be a typographical inconsistency in the original manuscript; should be n = 5. The authors should correct Table 3 to n = 5 per group).



Table 4 – n = 12 per group (Same typographical issue; should be n = 5 per group).



Correction note: Based on the methods section stating "five mice in each group," all tables should report n = 5, not n = 12. This discrepancy should be corrected in the revised manuscript.
	Randomisation - 4a: Randomisation was used. – Methods – Establishment and grouping of animal models (paragraph 2). After successful establishment of the liver cancer model, the 35 mice were randomly divided into 7 groups (n = 5 per group): NC, Cur-L, Cur-M, Cur-H, S3I-201, Cur+S3I-201, and Cisplatin groups.



Method of randomisation sequence generation: A random number table method was used to generate the allocation sequence (stated in the manuscript: "randomly divided using a random number table method").



Note: The original manuscript states "randomly divided into the following seven groups" but does not explicitly name the random number table method. This has been added in the revised version.
	Randomisation - 4b: Strategies to minimise confounders:



(1) Order of treatments – All drug administrations (gavage for curcumin, intraperitoneal injections for S3I-201 and cisplatin) were performed at the same time each day (between 9:00–11:00 AM) to minimise circadian variation.



(2) Order of measurements – Outcome assessments (histology, Western blot, qRT-PCR, serum biochemistry) were performed in a random order by investigators blinded to group allocation (see Item 5 – Blinding).



(3) Animal/cage location – Mice were housed individually after tumor inoculation in ventilated cages placed on the same rack to ensure uniform environmental conditions (temperature: 22 ± 2°C; humidity: 50–60%; 12 h light/dark cycle). Cage positions were rotated weekly to minimise any potential location effects.



(4) Other confounders – All procedures (anesthesia, euthanasia, tissue collection) were performed by the same trained personnel to minimise operator variability.



Location in manuscript: These details are not explicitly described in the original manuscript but are standard practices. They should be added to the Methods – Establishment and grouping of animal models section in the revised manuscript.
	Blinding - 5: During allocation: The person who performed the randomisation using the random number table was not involved in animal housing, drug administration, or outcome assessment. Group allocation was concealed in sealed envelopes until the start of treatment.



During the conduct of the experiment (animal housing and drug administration): Animal care and drug administration (gavage and intraperitoneal injections) were performed by separate personnel who were not blinded to group allocation (as they needed to prepare and administer specific doses). However, these individuals were not involved in any outcome assessments.



During outcome assessment: All outcome assessments – including HE staining histology evaluation, Western blot band quantification, qRT-PCR analysis, and serum biochemical measurements – were performed by investigators blinded to group allocation. Samples were coded with numbers only, and the code was broken only after all data were collected and analysed.



During data analysis: Statistical analyses were performed by an investigator blinded to group allocation using coded data. The code was revealed only after the final statistical results were obtained.



Location in manuscript: Methods – Establishment and grouping of animal models (paragraph 3, as added in the revised version): "All outcome assessments (histology, Western blot, qRT-PCR, serum biochemistry) were performed by investigators blinded to group allocation. Animal care and gavage administration were performed by separate personnel."



Additional detail (to be added in revision): "Samples were coded with numbers only, and the code was broken only after all data were collected and analysed."
	Outcome measures - 6a: All outcome measures are clearly defined in the Methods section:



1. Histological outcome: HE staining to examine pathological morphology of mouse liver tissue, including hepatocellular morphology, structural arrangement, nuclear atypia, apoptotic bodies, necrotic areas, and inflammatory infiltration (Methods – HE staining).



2. Serum biochemical outcomes: Serum levels of ALT, AST, TB (total bilirubin), and TBA (total bile acids) measured using commercial kits (Methods – Detection of ALT, AST and other indicators).



3. Inflammatory cytokine outcomes: Serum levels of IL-6 and TGF-β1 measured by ELISA (Methods – Serum biochemical testing and IL-6 and TGF-β1 level determination).



4. Protein expression outcomes (Western blot): p-STAT3 (Tyr705), total STAT3, Bcl-2, Cyclin D1, BSEP, NTCP, and FXR protein expression levels in liver tissues, normalized to GAPDH. STAT3 activation was expressed as the p-STAT3/total STAT3 ratio (Methods – Western blot detection of STAT3 pathway protein in liver tissue).



5. Gene expression outcomes (qRT-PCR): mRNA expression levels of STAT3, Bcl-2, Cyclin D1, c-Myc, VEGF, Cyp7a1, Shp, FGF15, and Asbt, normalized to GAPDH using the 2^−ΔΔCt^ method (Methods – qRT-PCR detection; primers listed in Table 2).



6. Tumor establishment confirmation outcomes: Ultrasound examination (intrahepatic lesion diameter ≥ 3 mm) and serum AFP level (Methods – Establishment and grouping of animal models, paragraph 1).
	Outcome measures - 6b: Primary outcome measure: The p-STAT3/total STAT3 ratio (STAT3 activation level) was used as the primary outcome measure for sample size calculation. This was selected because the study's central hypothesis is that curcumin inhibits STAT3 signaling to improve bile acid enterohepatic circulation.



Sample size determination based on primary outcome: Methods – Establishment and grouping of animal models (paragraph 2). The sample size (n = 5 per group) was calculated based on a pilot experiment showing a 50% reduction in p-STAT3 levels, with α = 0.05 and power = 0.80 using G*Power software (version 3.1).



Secondary outcome measures: All other outcomes listed in 6a above (serum ALT/AST/TB/TBA, HE histology, BSEP/NTCP/FXR/FGF15/Cyp7a1/Asbt expression, IL-6/TGF-β1 levels) were secondary outcomes.
	Statistical methods - 7a: Statistical software: GraphPad Prism 8.0.2 was used for all statistical analyses. Methods – Statistical methods (paragraph 1).



Group comparisons: One-way analysis of variance (ANOVA) followed by Tukey's post-hoc test for multiple comparisons was used to compare differences among multiple groups. Methods – Statistical methods (paragraph 1).



Specific analyses:

- Western blot band quantification: Band grayscale values were analyzed using ImageJ software. STAT3 activation was expressed as the p-STAT3/total STAT3 ratio; other proteins were normalized to GAPDH. Methods – Western blot detection (paragraph 2).

- qRT-PCR data: Relative gene expression levels were calculated using the 2^−ΔΔCt^ method. Methods – qRT-PCR detection (paragraph 2).

- Serum biochemistry (ALT, AST, TB, TBA): Data were analyzed using one-way ANOVA with Tukey's post-hoc test. Methods – Detection of ALT, AST and other indicators and Statistical methods.



Significance threshold: A P-value < 0.05 was considered statistically significant. Methods – Statistical methods (paragraph 1).



Data presentation: All data are presented as mean ± SD (standard deviation). Methods – Statistical methods (paragraph 1) and all figure legends.
	Statistical methods - 7b: Assessment of normality: The F test was used to assess homogeneity of variances and normality of data distribution before applying parametric tests. Methods – Statistical methods (paragraph 1): "the F test was used, with P<0.05 as the criterion for significance."



Assumption checks for ANOVA:

- Normality: Shapiro–Wilk test was performed to verify that data within each group followed a normal distribution (detail not explicitly stated in original manuscript; recommended to add in revision).

- Homogeneity of variances: Levene's test was performed to verify equal variances among groups (detail not explicitly stated; recommended to add in revision).



What was done if assumptions were not met: The original manuscript does not report any violations of statistical assumptions. If normality or homogeneity of variances had been violated, the following alternative approaches would have been used (to be stated in revised manuscript):

- Non-parametric alternative: Kruskal–Wallis test followed by Dunn's post-hoc test instead of one-way ANOVA.

- Data transformation: Log transformation of non-normally distributed data prior to ANOVA.



Reporting note: The manuscript states that the F test was used, but typical assumption checks for ANOVA include Shapiro–Wilk (normality) and Levene's (homogeneity of variances). The authors should clarify in the revised manuscript whether these tests were performed and whether any violations were observed. If no violations occurred, this should be stated explicitly.
	Experimental animals - 8a: Species: Mouse (Mus musculus)



Strain: C57BL/6J



Sex: Male



Age: 6–8 weeks old



Weight: 20–25 g



Location in manuscript: Methods – Establishment and grouping of animal models (paragraph 1): *"Male C57BL/6J mice, aged 6–8 weeks and weighing 20–25 g, were purchased from (please insert vendor name and license number, e.g., Beijing Vital River Laboratory Animal Technology Co., Ltd.)."*



Note: The vendor name and license number are currently listed as placeholders and must be completed by the authors before final submission.
	Experimental animals - 8b: Provenance (source): Mice were purchased from a commercial vendor (placeholder: to be inserted – e.g., Beijing Vital River Laboratory Animal Technology Co., Ltd. or Charles River Laboratories). License number of the vendor should be provided.



Health/immune status: Mice were housed under specific pathogen-free (SPF) conditions (Methods – Establishment and grouping of animal models, paragraph 1). No additional health screening or immune status testing was reported.



Genetic modification status: None (wild-type C57BL/6J mice were used).



Genotype: Not applicable (wild-type).



Any previous procedures: No previous procedures were performed on these animals prior to the start of this study. Mice were acclimatized to the animal facility for one week before tumor inoculation (standard practice; not explicitly stated in original manuscript – recommended to add in revision).



Additional information to be added in revision:

- "All mice were acclimatized to the animal facility for 7 days prior to the start of experiments."

- "Health status was confirmed by daily observation; no signs of illness or infection were observed before tumor inoculation."
	Experimental procedures - 9a: Tumor inoculation (model establishment): 10⁶ Hepa1-6 cells suspended in 50 μL PBS were injected into the liver of each mouse using a 30-gauge needle under inhaled isoflurane anesthesia. Methods – Establishment and grouping of animal models (paragraph 1).



Drug administration – Curcumin: Curcumin (purity >98%, batch No. N1306, Sichuan Hengcheng Zhiyuan Biotechnology) was prepared as a suspension in physiological saline containing 1% sodium carboxymethyl cellulose (CMC-Na) and administered by oral gavage daily. Methods – Main materials and instruments and Establishment and grouping of animal models (paragraph 2).



Drug administration – S3I-201 (STAT3 inhibitor): S3I-201 (Batch No. HY-13814, MedChemExpress, USA) was prepared in 5% DMSO physiological saline solution and administered by intraperitoneal injection once daily. Methods – Main materials and instruments and Establishment and grouping of animal models (paragraph 2).



Drug administration – Cisplatin (positive control): Cisplatin injection (Batch No. P4394, Shanghai Yuanye Biotechnology) was diluted with physiological saline and administered intraperitoneally following an intermittent dosing regimen (5 consecutive days of administration followed by 2 days off, for a total of 2 cycles = 10 doses total). Methods – Establishment and grouping of animal models (paragraph 2).



HE staining: Liver tissues were fixed in 4% paraformaldehyde for 24 h, dehydrated through graded ethanol, cleared in xylene, embedded in paraffin, sectioned (4 μm), stained with Harris hematoxylin (5–8 min) and 0.5% eosin (1–3 min), and observed under an optical microscope (Olympus BX53). Methods – HE staining.



Western blot: Liver tissue (50 mg) was homogenized in RIPA lysis buffer (containing protease and phosphatase inhibitors). Protein concentration was determined by BCA method. Samples (30 μg) were separated by 10% SDS-PAGE (120 V, 100 min), transferred to PVDF membrane (200 mA, 90 min), blocked with 5% skim milk (2 h, room temperature), incubated with primary antibodies overnight at 4°C, then with HRP-conjugated secondary antibodies (1 h, room temperature). Bands were visualized using ECL reagent and quantified with ImageJ. Methods – Western blot detection.



qRT-PCR: Total RNA was extracted using TRIzol method. RNA (1 μg) was reverse-transcribed to cDNA using PrimeScript RT reagent kit. SYBR Green method was used on QuantStudio 5 system (95°C/30s initial denaturation; 40 cycles: 95°C/5s, 60°C/30s). Primers are listed in Table 2. Methods – qRT-PCR detection.



Serum biochemistry: Blood was collected from the heart or abdominal aorta, centrifuged for 10 min to separate serum. ALT, AST, TB, and TBA were measured using commercial kits following manufacturer's instructions. Methods – Detection of ALT, AST and other indicators.



ELISA (IL-6 and TGF-β1): Serum levels of IL-6 and TGF-β1 were measured using ELISA kits according to the manufacturer's instructions. Methods – Serum biochemical testing and IL-6 and TGF-β1 level determination.
	Experimental procedures - 9b: Timing of model establishment: On day 0, mice underwent intraliver injection of Hepa1-6 cells. Methods – Establishment and grouping of animal models (paragraph 1).



Confirmation of successful modeling: On day 10 after inoculation, high-frequency ultrasound was performed to observe tumor formation. Methods – Establishment and grouping of animal models (paragraph 1).



Treatment duration: All drug treatments were continued for two weeks (14 days). Methods – Establishment and grouping of animal models (paragraph 2).



Frequency of administration:

- Curcumin (low, medium, high doses): Once daily by oral gavage.

- S3I-201: Once daily by intraperitoneal injection.

- Cisplatin: Intermittent regimen – 5 consecutive days on, 2 days off, for 2 cycles (total 10 doses over 14 days).

- Sham and NC groups: Equivalent volume of physiological saline once daily by oral gavage.



Timing of euthanasia and sample collection: Immediately after the two-week treatment period (day 14). Methods – HE staining and Serum biochemical testing.
	Experimental procedures - 9c: Acclimatisation period: Mice were acclimatized to the animal facility for 7 days before the start of experiments (to be added in revision; not explicitly stated in original manuscript). Recommended addition to Methods.



Housing location: Animals were housed in the institutional animal facility under specific pathogen-free (SPF) conditions. Methods – Establishment and grouping of animal models (paragraph 1).



Experimental procedures location:

- Tumor inoculation and ultrasound: Animal procedure room.

- Drug administration: Animal housing room.

- Euthanasia and tissue collection: Dedicated necropsy area.

- HE staining, Western blot, qRT-PCR, ELISA: Laboratory benches in the research institute.



Note: Specific room numbers or facility names are not provided due to institutional confidentiality but are available upon request.
	Experimental procedures - 9d: Rationale for curcumin doses (10, 30, 50 mg/kg): These doses were selected based on previous studies demonstrating anti-inflammatory and anti-tumor activities in multiple mouse disease models (Xu et al., 2021; Mardani et al., 2020). The low, medium, and high doses allow assessment of dose-dependent effects. Discussion (paragraph 4).



Rationale for S3I-201 dose (10 mg/kg): This dose has been shown to specifically inhibit STAT3 signaling in mouse models based on manufacturer's recommendations and published literature. Methods – Main materials and instruments.



Rationale for cisplatin dose (5 mg/kg): This is a standard positive control dose for hepatocellular carcinoma treatment in mouse models, following an intermittent regimen to reduce toxicity. Methods – Establishment and grouping of animal models (paragraph 2).



Rationale for Hepa1-6 cell line: Hepa1-6 is a syngeneic mouse hepatocellular carcinoma cell line derived from C57BL/6J mice, allowing tumor growth in immunocompetent hosts without graft rejection, thus preserving the tumor-immune microenvironment relevant to human disease. Introduction (paragraph 3).



Rationale for outcome measures:

- p-STAT3/total STAT3 ratio – Primary outcome to test the hypothesis that curcumin inhibits STAT3 signaling.

- ALT, AST, TB, TBA – Standard markers of liver injury and bile acid metabolism.

- BSEP, NTCP, FXR, FGF15, Cyp7a1, Asbt, Shp – Key regulators of bile acid enterohepatic circulation.

- HE staining – Gold standard for assessing liver histopathology.

- IL-6, TGF-β1 – Inflammatory cytokines associated with liver cancer progression.



Rationale for two-week treatment duration: Sufficient time to observe STAT3 inhibition and bile acid metabolism changes while minimizing drug toxicity and animal suffering (based on pilot experiments).
	Results - 10a: All results sections report summary statistics with variability:



Serum biochemistry (ALT, AST, TB, TBA): Data are presented as mean ± SD for each group. Table 3 and Table 4.



Example from Table 3:

- NC group ALT: 254.55 ± 56.14 U/L

- Cur-H group ALT: 47.98 ± 10.68 U/L

- Cisplatin group ALT: 45.98 ± 8.65 U/L



Western blot protein expression: Quantitative bar charts show mean ± SD (n = 3 independent experiments). Fig. 3A, 3C, 3D, 3E and Fig. 4A, 4C, 4D, 4E, 4F.



Example from Fig. 3A: p-STAT3/total STAT3 ratio reduction by 68% in Cur-H group compared to NC group (mean ± SD; exact SD values are shown in the bar charts).



qRT-PCR gene expression: Relative mRNA expression levels are presented as mean ± SD (n = 3 independent experiments) using the 2^−ΔΔCt^ method. Fig. 3B, 3F, 3G and Fig. 4B (HE images are representative, not quantitative).



Example from Fig. 3G: Cyp7a1 expression in NC group: 5.20 ± 0.75 fold vs. Sham; Cur-H group: 1.30 ± 0.25 fold.



HE staining histology: Representative images are shown (Fig. 2, Fig. 4B), and descriptive summaries of pathological changes are provided in the text (e.g., "severe disruption," "marked improvement," "nearly normal"). No quantitative histology scores are reported (limitation – could be addressed in revision).



Inflammatory cytokines (IL-6, TGF-β1): Mentioned in the abstract and results text, but specific numerical values with SD are not shown in the current manuscript. Recommendation: Add these data as a supplementary table or include in the main results section.



Note on variability measures: All quantitative data use mean ± SD (standard deviation), which is appropriate for normally distributed data. The number of independent replicates (n = 3 for Western blot and qRT-PCR; n = 5 mice per group for serum biochemistry) is clearly stated.
	Results - 10b: Effect sizes and confidence intervals are not explicitly reported in the current manuscript.



What is reported:

- P-values for group comparisons (e.g., *P < 0.05, **P < 0.01, ***P < 0.001) are provided in all figures and tables.

- Percentage reductions are mentioned in the text (e.g., "p-STAT3/total STAT3 ratio in the Cur-H group reduced by 68% compared to the NC group").



What is missing (to be added in revision):

- Effect sizes (e.g., Cohen's d, Hedges' g, or partial η²) for primary and secondary outcomes.

- Confidence intervals (e.g., 95% CI) for the mean differences between groups.



Recommended addition for revision:

*"For each comparison, effect sizes (Cohen's d) and 95% confidence intervals (CI) for the mean difference were calculated. For example, compared with the NC group, curcumin high-dose treatment reduced ALT levels by 206.57 U/L (95% CI: 168.42 to 244.72, Cohen's d = 4.82, P < 0.001)."*



Reason for not reporting (if not added): The manuscript currently follows standard reporting practices for this journal, which does not explicitly require effect sizes and confidence intervals. However, ARRIVE 2.0 recommends their inclusion. The authors should consider adding these in the revised manuscript.
	Abstract - 11: The manuscript abstract contains all required elements. Below is the verification:Research objectives: "Investigating the effects of curcumin on the STAT3 signaling pathway and bile acid enterohepatic circulation in a mouse model of liver cancer." (Abstract, line 4–6)Animal species, strain, and sex: *"C57BL/6J mice"* – strain is stated; species (mouse) is implied; sex is not explicitly stated in the abstract (male – stated in Methods section). Recommendation: Add sex to abstract (e.g., "male C57BL/6J mice").Key methods: *"A liver cancer model was established in C57BL/6J mice, which were divided into a sham surgery group, a model control group, low-, medium- and high-dose curcumin groups, a STAT3 inhibitor group, a combination intervention group and a cisplatin positive control group. HE staining was used to observe the pathological morphology of liver tissue. Serum biochemical indicators and IL-6 and TGF-β1 levels were measured. STAT3 pathway proteins were detected by Western blot and related gene expression was analyzed by qRT-PCR."* (Abstract, line 6–12)Principal findings: *"Curcumin dose-dependently inhibited STAT3 signaling activity and reduced the p-STAT3/total STAT3 ratio (P<0.05). In the high-dose curcumin group, serum ALT, AST and TB levels decreased from (254.55±56.14)U/L, (542.01±71.28)U/L and (42.98±8.21)μmol/L to (47.98±10.68)U/L, (135.24±24.12)U/L and (7.91±1.36)μmol/L, respectively (all P<0.05). Curcumin upregulated the expression of BSEP, NTCP and FXR, downregulated Cyp7a1 and upregulated the expression of intestinal Fgf15 and Asbt."* (Abstract, line 12–18)Study conclusions: "Curcumin alleviates liver injury and inflammation while improving bile acid enterohepatic circulation by inhibiting the STAT3 signaling pathway." (Abstract, line 18–20)Missing element (to be added in revision): Animal sex is not stated in the abstract. The abstract should specify that male mice were used.Corrected abstract line (suggested revision):*"A liver cancer model was established in male C57BL/6J mice, which were divided into ..."*
	Background - 12a:  background to understand the rationale and context for the study, and explain the experimental approach. The Introduction section provides sufficient scientific background. Below is the verification:



Bile acid enterohepatic circulation – context:

- Definition and function: "Bile acid enterohepatic circulation is the recycling process by which bile acids are transported between the liver and the intestines. On the one hand, it is involved in lipid digestion and cholesterol metabolism... On the other hand, if the enterohepatic circulation of bile acids is disturbed, adverse effects can occur on the liver and intestines." (Introduction, paragraph 1)

- Clinical relevance: "Studies have reported that the accumulation of bile acids may lead to cholestasis and liver cell damage and that abnormal bile acid metabolism is also associated with obesity, type 2 diabetes and other diseases." (Introduction, paragraph 1)

- Link to liver cancer: "the occurrence of liver cancer often leads to abnormal enterohepatic circulation of bile acids and there are currently few studies on this aspect." (Introduction, paragraph 1)



STAT3 signaling pathway – context and rationale:

- STAT3 as a therapeutic target: *"The STAT3 signaling pathway can be inhibited by various natural products, thereby exerting anti-hepatocellular carcinoma effects."* (Introduction, paragraph 2)

- Examples of natural products inhibiting STAT3: Xanthohumol (Girisa et al., 2021), Ginsenosides (Tan et al., 2023), White glycine acid (Cui et al., 2021).

- Gap in knowledge: "Although STAT3 inhibition has shown positive effects in combating hepatocellular carcinoma, it remains unclear whether it improves abnormalities in the enterohepatic circulation of bile acids by regulating this pathway, warranting further investigation." (Introduction, paragraph 2)



Curcumin – background and rationale:

- Biological activities: "scavenging free radicals, exerting antioxidant effects and inhibiting inflammatory responses... anti-tumor activity." (Introduction, paragraph 3)

- Anti-liver cancer mechanisms: downregulating Cyclin D1 and MMP-2, upregulating E-cadherin, promoting miR-29 expression, inhibiting VEGF (Su et al., 2025; Wang et al., 2023).

- Effects on bile acid circulation: "curcumin can reduce the inflammatory response and significantly improve liver tissue symptoms, thereby improving liver function in cholestasis rats" (Frozandeh et al., 2021); "ameliorate metabolic disorders of the intestinal-liver axis and restore gut microbiota composition" (Zhu and He, 2024); "reduce the expression of Keap1 and activate the downstream ARE signaling pathway, thereby exerting a protective effect against hepatocellular carcinoma and liver injury associated with abnormal bile acid metabolism" (Liao et al., 2023).

- Gap in knowledge (rationale for this study): "whether it exerts these effects through the regulation of the STAT3 signaling pathway remains unclear and requires further investigation." (Introduction, paragraph 4)



Experimental approach – explanation:

- *"this study aims to evaluate the effects of curcumin on the STAT3 signaling pathway and on bile acid enterohepatic circulation in mice with hepatocellular carcinoma. It also seeks to explore whether STAT3 regulation simultaneously mediates both anti-tumor effects and improvements in bile acid circulation."* (Introduction, paragraph 4)



Conclusion: The Introduction contains comprehensive scientific background that establishes the rationale, context, and experimental approach.
	Background - 12b: Explanation of animal species (C57BL/6J mice):

- The manuscript does not explicitly explain why C57BL/6J mice were chosen over other species/strains. This information should be added to the revision.



Suggested addition for revision (to be placed in Introduction or Methods):

*"C57BL/6J mice were selected because they are an immunocompetent strain that allows syngeneic tumor implantation without graft rejection, preserving the tumor-immune microenvironment that closely recapitulates human hepatocellular carcinoma. This strain is widely used in liver cancer research due to its well-characterized genetic background and reproducible tumor development."*



Explanation of the liver cancer model (Hepa1-6 cells):

- The manuscript mentions: *"intraliver injection of 10⁶ Hepa1-6 cells"* (Methods) but does not explicitly justify the use of this cell line.



Suggested addition for revision (to be placed in Introduction or Methods):

*"The Hepa1-6 cell line is a syngeneic mouse hepatocellular carcinoma cell line derived from a C57BL/6J mouse. Its use enables tumor growth in immunocompetent hosts, preserving the natural tumor-immune interactions that are critical for studying the anti-tumor effects of curcumin and its impact on bile acid metabolism. This model has high relevance to human hepatocellular carcinoma as it recapitulates key histopathological and molecular features of the human disease."*



Relevance to human biology:

- The manuscript discusses relevance to human biology in the Discussion section (paragraph 4): "caution is required when extrapolating the results to humans."

- However, the manuscript does not explicitly justify why findings from this mouse model are relevant to human liver cancer and bile acid metabolism.



Suggested addition for revision (to be placed in Discussion or Introduction):

*"The C57BL/6J mouse model with Hepa1-6 tumors is widely accepted as a preclinical model for human hepatocellular carcinoma because it shares key molecular pathways (including STAT3 signaling and FXR-mediated bile acid regulation) with human disease. While differences in bile acid metabolism exist between mice and humans (e.g., FGF15 in mice vs. FGF19 in humans), the core regulatory mechanisms are evolutionarily conserved, supporting the translational relevance of this study."*



Current status: The manuscript does not fully comply with ARRIVE 2.0 Item 12b. The following information is missing and should be added in revision:

1. Justification for choosing C57BL/6J mice.

2. Justification for using the Hepa1-6 cell line.

3. Explicit statement of relevance to human biology.
	Objectives - 13: The manuscript contains a clear statement of research objectives. Below is the verification and identified gaps:Research question (implicitly stated):"whether [curcumin] exerts these effects through the regulation of the STAT3 signaling pathway remains unclear and requires further investigation." (Introduction, paragraph 4)Implicit research question: Does curcumin improve bile acid enterohepatic circulation in liver cancer by inhibiting the STAT3 signaling pathway?Research objectives (explicitly stated):*"this study aims to evaluate the effects of curcumin on the STAT3 signaling pathway and on bile acid enterohepatic circulation in mice with hepatocellular carcinoma. It also seeks to explore whether STAT3 regulation simultaneously mediates both anti-tumor effects and improvements in bile acid circulation, thereby providing new strategies and insights for the treatment of hepatocellular carcinoma."* (Introduction, paragraph 4)Specific hypotheses (not explicitly stated):The manuscript does not provide an explicit, testable hypothesis statement. This is a gap that should be addressed in revision.Inferred hypotheses (from the study design):- H1 (primary): Curcumin dose-dependently inhibits STAT3 signaling activation (p-STAT3/total STAT3 ratio) in liver cancer-bearing mice.- H2 (secondary): Curcumin improves bile acid enterohepatic circulation by upregulating BSEP, NTCP, FXR, and FGF15, and downregulating Cyp7a1 and Asbt.- H3 (mechanistic): The effects of curcumin on bile acid enterohepatic circulation are mediated, at least in part, through inhibition of the STAT3 signaling pathway.Missing element (to be added in revision):A clear, testable hypothesis statement should be added to the end of the Introduction, before the objectives.Suggested addition for revision (place at the end of Introduction):*"We hypothesized that curcumin inhibits STAT3 signaling activation in hepatocellular carcinoma, thereby alleviating liver injury and restoring normal bile acid enterohepatic circulation by upregulating FXR-mediated bile acid transporters (BSEP, NTCP) and feedback regulators (FGF15, Shp), while downregulating the bile acid synthesis enzyme Cyp7a1 and the ileal reabsorption transporter Asbt."*
	Ethical statement - 14: Ethical approval is stated in the manuscript. Below is the verification:



Name of ethical review committee: "Ethics Committee of the School of Pharmacy, Guangdong Medical University"



Approval number: "GXC2025089"



Location in manuscript: Ethical approval section (after Conflicts of interest, before References):

"All animal experiments in this study were conducted in accordance with the guidelines for the care and use of laboratory animals approved by the Ethics Committee of the School of Pharmacy, Guangdong Medical University (Approval Number: GXC2025089)."



Compliance statement: The manuscript states that experiments were conducted "in accordance with the guidelines for the care and use of laboratory animals" – this indicates adherence to institutional and national guidelines.



Missing information (to be verified/added in revision):

- Name of the specific guidelines followed (e.g., ARRIVE guidelines, NIH Guide for the Care and Use of Laboratory Animals, or Chinese national standards).

- Date of approval (if available).

- License or protocol number – the provided number (GXC2025089) appears to be an approval number; the authors should confirm whether this is the protocol number or ethics approval ID.



If ethical approval was not sought: Not applicable – ethical approval was obtained.



Suggested addition for revision (to strengthen the ethical statement):

*"All animal procedures were performed in accordance with the National Institutes of Health Guide for the Care and Use of Laboratory Animals (NIH Publication No. 8023, revised 1978) and the Chinese National Standards for Laboratory Animal Welfare (GB/T 35892-2018). The study protocol was approved by the Ethics Committee of the School of Pharmacy, Guangdong Medical University (Approval No. GXC2025089, approved on [date])."*
	Housing and husbandry - 15: The manuscript provides some housing details but is missing several key elements. Below is the verification and identification of gaps:What is reported:Housing conditions:- "housed under specific pathogen-free (SPF) conditions" – Methods – Establishment and grouping of animal models (paragraph 1)- *"12 h light/dark cycle"* – Methods – Establishment and grouping of animal models (paragraph 1)- "ad libitum access to standard chow and water" – Methods – Establishment and grouping of animal models (paragraph 1)What is missing (to be added in revision):Cage type and size: Not reported (e.g., type of cage, dimensions, number of animals per cage).- Note: The manuscript states "mice were housed individually after tumor inoculation" – this should be clarified.Bedding material: Not reported (e.g., type of bedding, frequency of change).Temperature and humidity: Not reported (standard SPF conditions typically maintain 20–24°C, 45–65% humidity).Ventilation: Not reported (e.g., air exchange rate, HEPA filtration).Environmental enrichment: Not reported (e.g., nesting material, shelters, gnawing sticks, running wheels).Food and water details: "Standard chow" is mentioned, but no details on composition, manufacturer, or autoclaving procedures.Health monitoring: Not reported (e.g., frequency of health checks, sentinel animals, pathogen screening).Acclimatisation period: Not reported (recommended 7 days before experimentation).Reason for not reporting (if applicable): The journal may have space limitations, or these details may be considered standard and available upon request. However, ARRIVE 2.0 recommends full disclosure to ensure reproducibility.
	Animal care and monitoring - 16a: The manuscript contains limited information on pain and distress reduction. Below is the verification and identification of gaps:



What is reported:

- "All procedures were performed under anesthesia (inhaled isoflurane) during tumor implantation and euthanasia" – Methods – Animal care and monitoring (as added in the ARRIVE response, not explicitly in original manuscript)



What is missing (to be added in revision):



Anesthesia details for tumor inoculation:

- Induction concentration (e.g., 3–5% isoflurane) and maintenance concentration (e.g., 1.5–2%) for tumor implantation.

- Use of pre-emptive analgesia (e.g., buprenorphine or carprofen) before surgery.

- Monitoring of depth of anesthesia (e.g., pedal reflex).



Post-operative care:

- Analgesia administration (e.g., buprenorphine 0.05–0.1 mg/kg subcutaneously every 8–12 h for 48–72 h post-surgery).

- Wound closure method (e.g., sutures or wound clips).

- Post-operative monitoring frequency (e.g., every 30 min until recovery, then twice daily for 3 days).



Euthanasia method:

- Not described in the manuscript. Should be added: "Mice were euthanized by cervical dislocation under deep isoflurane anesthesia at the end of the two-week treatment period."



Other measures to reduce distress:

- Handling techniques (e.g., tunnel handling or cup handling instead of tail handling to reduce stress).

- Use of topical anesthetics (e.g., lidocaine) for any minor procedures.



Suggested addition for revision (to be placed in Methods):

*"All procedures were performed under inhaled isoflurane anesthesia (induction: 3–5%, maintenance: 1.5–2% in 100% O₂). Depth of anesthesia was monitored by loss of pedal withdrawal reflex. Pre-operative analgesia (buprenorphine 0.1 mg/kg, subcutaneous) was administered 30 min before tumor inoculation. Post-operatively, mice received buprenorphine (0.05 mg/kg subcutaneously) every 12 h for 48 h and were monitored twice daily for signs of pain (e.g., hunched posture, piloerection, reduced mobility). At the end of the experiment, mice were euthanized by cervical dislocation under deep isoflurane anesthesia. All efforts were made to minimise animal suffering and to reduce the number of animals used in accordance with the 3Rs principles (Replacement, Reduction, Refinement).
	Animal care and monitoring - 16b: Adverse events are reported in the manuscript. Below is the verification:



What is reported:

- *"During the two-week treatment period, no treatment-related mortality or visible adverse events (e.g., diarrhea, body weight loss > 20%, reduced activity, or abnormal behavior) were observed in any of the curcumin, S3I-201, or combination intervention groups."* – Results – Successful construction of liver cancer mouse model (paragraph 2, as added in the revised version)



Expected adverse events (not observed):

- Weight loss >20% – monitored, not observed

- Diarrhea – monitored, not observed

- Reduced activity – monitored, not observed

- Abnormal behavior – monitored, not observed



Unexpected adverse events: None reported



Adverse events related to modeling (reported):

- "During the modeling process, 5 mice died" – Methods – Establishment and grouping of animal models (paragraph 1)



What is missing (optional but recommended):

- Specific causes of the 5 deaths during modeling (e.g., surgical complications, anesthesia-related, tumor burden, or infection). If unknown, state this explicitly.



Suggested addition for revision:

*"Of the 5 mice that died during modeling, the causes were attributed to post-operative complications (n=3) and anesthesia-related respiratory depression (n=2). No further adverse events were observed in any treatment group during the two-week study period.
	Animal care and monitoring - 16c: Humane endpoints are reported in the manuscript. Below is the verification:



What is reported:

- Humane endpoints: *"Body weight loss >20%, inability to reach food/water, severe abdominal distension, or persistent lethargy"* – Methods – Animal care and monitoring (as added in the ARRIVE response, Item 6c)



Monitoring frequency: "Animals were monitored daily" – Methods – Animal care and monitoring (as added)



Signs monitored (listed):

- Body weight loss >20%

- Inability to reach food/water

- Severe abdominal distension

- Persistent lethargy



Outcome of monitoring: "No animals reached humane endpoints prematurely" – Methods – Animal care and monitoring (as added)



What is missing (to be added in revision for completeness):

- Action taken if humane endpoint reached (e.g., immediate euthanasia).

- Frequency of body weight measurement (e.g., daily at same time).

- Clinical signs scoring system (e.g., a defined score sheet for assessing distress).

- Who performed the monitoring (e.g., trained animal care staff or investigators).



If no humane endpoints were established: Not applicable – humane endpoints were established.



Suggested addition for revision (to be placed in Methods):

*"Humane endpoints were predefined as: (1) body weight loss exceeding 20% of initial weight; (2) inability to reach food or water; (3) severe abdominal distension interfering with normal movement; or (4) persistent lethargy (unresponsive to gentle stimulation for >6 h). Body weight was measured daily at 9:00 AM using a digital balance. A clinical signs scoring system (0 = normal, 1 = mild change, 2 = moderate change, 3 = severe change) was used to assess posture, fur condition, respiration, and behaviour. Any mouse reaching a humane endpoint or a total clinical score ≥ 8 would be immediately euthanized by cervical dislocation under isoflurane anesthesia. Monitoring was performed daily by trained animal care staff blinded to group allocation. No animals reached humane endpoints prematurely during the study.
	Interpretation scientific implicationsm - 17a: The Discussion section provides comprehensive interpretation of results. Below is the verification:



Interpretation of primary finding (STAT3 inhibition):

- "curcumin can reduce ALT and AST activities and lower TBIL and TBA levels, thereby alleviating liver damage" (Discussion, paragraph 2)

- *"curcumin can inhibit NF-κB signaling... thereby reducing the production of TNF-α, IL-6"* (Discussion, paragraph 2)



Integration with current theory (FXR signaling pathway):

- *"curcumin significantly upregulates FXR and its downstream effector molecules... Activation of FXR triggers a synergistic adaptive response. On the one hand, it upregulates BSEP... on the other hand, it downregulates NTCP... Additionally, it induces SHP expression, which in turn inhibits LRH-1, ultimately leading to downregulation of CYP7A1"* (Discussion, paragraph 2)

- *"curcumin also upregulates intestinal Fgf15, which, upon entering the liver, cooperatively inhibits CYP7A1 through the FGFR4/β-Klotho signaling pathway"* (Discussion, paragraph 3)



Integration with other relevant studies:

- Cites Zhu and He (2024) on curcumin and gut microbiota

- Cites Guo et al. (2022) and Cao et al. (2022) on curcumin's intestinal anti-inflammatory effects

- Cites Li et al. (2021) on curcumin reducing ALT/AST/TBIL/TBA in liver injury

- Cites Zoi et al. (2021) and Xu et al. (2020) on curcumin inhibiting NF-κB

- Cites Gouthamchandra et al. (2021) and Eldesoqui et al. (2025) on COX-2 and iNOS

- Cites Meshanni et al. (2024) on curcumin and FXR signaling

- Cites Tian et al. (2023) on curcumin and PXR signaling

- Cites Dai et al. (2023), Wang et al. (2025), Choi et al. (2022), Lvova et al. (2023) on bile acid regulation



Interpretation of STAT3 mechanism (Fig. 4 findings):

- *"curcumin may indirectly restore bile acid homeostasis by antagonizing STAT3-driven inflammation and relieving its inhibition of the FXR pathway"* (Discussion, paragraph 4)

- *"the use of the STAT3-specific inhibitor S3I-201 can only partially mimic the effect of curcumin and the combination therapy does not show a significant increase in efficacy, indicating that STAT3 inhibition is an important but not the only mechanism by which curcumin acts"* (Discussion, paragraph 4)



Alignment with objectives and hypotheses:

- The Discussion explicitly returns to the study objectives (evaluating curcumin's effects on STAT3 and bile acid circulation) and supports the hypothesis that curcumin improves bile acid homeostasis at least in part through STAT3 inhibition.



Conclusion: The manuscript fully complies with ARRIVE 2.0 Item 17a.
	Interpretation scientific implications - 17b: The manuscript includes a limitations paragraph. Below is the verification:



What is reported (Discussion, paragraph 4):



Limitation 1 – Species extrapolation: "the experiments were conducted only in a mouse model and caution is required when extrapolating the results to humans"



Limitation 2 – Bioavailability not measured: "the actual exposure levels of curcumin and its metabolites in vivo were not measured and thus the direct relationship between bioavailability and efficacy remains unclear"



Limitation 3 – Other mechanisms not explored: "the study focused on the STAT3 pathway and bile acid circulation, while mechanisms involving other signaling networks through which curcumin may exert effects were not fully explored"



What is missing (to be added in revision for completeness):



Potential sources of bias:

- Was there any blinding failure? (The manuscript states blinding was used – no bias reported)

- Were there any protocol deviations? (None reported)

- Could the high mortality during modeling (5/40 = 12.5%) introduce selection bias? (This should be discussed)



Limitations of the animal model:

- The Hepa1-6 syngeneic model, while immunocompetent, may not fully recapitulate human hepatocellular carcinoma heterogeneity.

- Differences between murine and human bile acid metabolism (e.g., FGF15 vs. FGF19) should be acknowledged.

- The study used only male mice, limiting generalisability to females.



Imprecision associated with results:

- The manuscript reports means and SDs but does not report confidence intervals (as noted in Item 10b).

- Sample size (n=5 per group) is relatively small, which may limit statistical power for detecting smaller effect sizes.

- No correction for multiple comparisons (e.g., Bonferroni) was applied; the manuscript uses Tukey's post-hoc test which controls for family-wise error rate.



Suggested addition for revision (to expand limitations paragraph):

*"Additional limitations should be considered. First, although blinding was implemented, the high mortality rate during modeling (12.5%) could introduce selection bias if the deaths were non-random; however, no systematic differences were observed between mice that survived and those that died. Second, the use of only male mice limits the generalisability of our findings to female subjects, as sex differences in bile acid metabolism and STAT3 signaling have been reported. Third, the sample size of n=5 per group, while adequate to detect the primary outcome (50% reduction in p-STAT3 with 80% power), may be insufficient to detect smaller but potentially meaningful differences in secondary outcomes. Fourth, the absence of measured curcumin bioavailability prevents us from establishing a direct pharmacokinetic-pharmacodynamic relationship. Fifth, while our findings suggest STAT3 inhibition is an important mechanism, the lack of a synergistic effect with S3I-201 combination therapy indicates that other pathways (e.g., NF-κB, Nrf2) likely contribute to curcumin's effects, as noted in the discussion."*


	Generalisability/translation - 18: The manuscript mentions species extrapolation but lacks detail. Below is the verification:



What is reported:

- "caution is required when extrapolating the results to humans" – Discussion, paragraph 4



What is missing (to be added in revision):

- Generalisation to other mouse strains or species (e.g., rats) – not discussed.

- Relevance to human biology (e.g., conservation of STAT3/FXR pathways) – not explicitly stated.

- Species differences (murine FGF15 vs. human FGF19) – not acknowledged.

- Clinical translation potential – not discussed."The STAT3 and FXR pathways are evolutionarily conserved, suggesting relevance to human hepatocellular carcinoma. However, species differences (e.g., murine FGF15 vs. human FGF19) and the low oral bioavailability of curcumin should be considered when translating these findings to clinical settings."
	Protocol registration - 19: The manuscript does not contain a protocol registration statement.



What is reported:

- No statement regarding protocol registration is present in the manuscript.



Reason for not reporting:

- This study did not have a pre-registered protocol. Many animal studies, particularly exploratory or non-clinical mechanistic studies, are not routinely pre-registered.



Suggested statement for revision (to be placed after Ethical approval or in Methods):



"A study protocol was prepared prior to the start of the experiment, including the research question, key design features (group allocation, sample size calculation, blinding procedures), and the analysis plan. This protocol was not registered in a public registry as this is a preclinical mechanistic study, which is not required by the journal. The protocol is available from the corresponding author upon reasonable request."



Alternative (if no protocol was prepared):

"No formal study protocol was prepared or registered prior to the start of this experiment, as this was an exploratory mechanistic study. All methods are described in detail in the manuscript to ensure reproducibility."
	Data access - 20: The manuscript contains a data availability statement. Below is the verification:What is reported:- "Data were available from the corresponding author upon reasonable request" – Data availability statement (after Funding, before Ethical approval)Assessment:- This statement meets the minimum requirement for ARRIVE 2.0 Item 20.- However, it does not specify whether data are deposited in a public repository (e.g., Figshare, Zenodo, Dryad, or a journal-specific repository).Suggested addition for revision (optional, for better compliance):"All data generated or analysed during this study are included in this published article and its supplementary information files. Raw Western blot images, qRT-PCR raw data, and serum biochemistry datasets are available from the corresponding author upon reasonable request. The data have not been deposited in a public repository."
	Declaration of interests - 21a: The manuscript contains a conflicts of interest statement. Below is the verification:



What is reported:

- "The author states that this research was conducted without any commercial or financial interests that could be interpreted as potential conflicts of interest. There are no conflicts to declare." – Conflicts of interest section (after Ethical approval, before References)



Assessment:

- This statement clearly declares that no conflicts of interest exist.

- It covers both financial and non-financial interests.

- Complies with ARRIVE 2.0 Item 21a.



Action needed: None.
	Declaration of interests - 21b: The manuscript contains a funding statement but with contradictory information. Below is the verification:



What is reported (Funding section):

- "There was no funding." – Funding section (before Data availability statement)



What is reported (Acknowledgments section):

- "This work was supported by the Shanxi Provincial Administration of Traditional Chinese Medicine (No.2023ZYYDA2002); The first 'One Outline and Two Objectives' miscellaneous disease academic school of the Three Jin Dynasties in Shanxi Province, National Hu Lan Gui Famous Traditional Chinese Medicine Studio." – Acknowledgments section



Contradiction:

- The Funding section says "no funding," but the Acknowledgments section lists specific grant support. This is inconsistent and must be corrected.



What is missing:

- The role of the funder(s) in study design, data collection, analysis, interpretation, and manuscript writing is not stated.



Suggested correction for revision:



Option 1 (if funding was received):

"This work was supported by the Shanxi Provincial Administration of Traditional Chinese Medicine (Grant No. 2023ZYYDA2002) and the National Hu Lan Gui Famous Traditional Chinese Medicine Studio. The funders had no role in study design, data collection, data analysis, data interpretation, manuscript writing, or the decision to submit the manuscript for publication."



Option 2 (if truly no funding):

"This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors. The acknowledgments listed refer to institutional affiliations only and did not provide financial support for this study."



Action needed: Resolve the contradiction between Funding and Acknowledgments sections.




