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The ARRIVE Essential 10

ARIVE The ARRIVE guidelines 2.0: author checklist

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

Section/line
Item Recommendation number, or reason
for not reporting
g q g . . . . . Three groups: normal group, model gre
Study design 1  For each experiment, provide brief details of study design including: a:"t‘gg‘p.‘gt'l’if”""jﬁ?l

a. The groups being compared, including control groups. If no control group has 11 control, notel group s P eantrel
been used, the rationale should be stated. . )

b 1t 1L bbby Tt Fred and tre

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

Sample size 2 a. Specify the exact number of experimental units allocated to each group, and the n = 10 per group;
total number in each experiment. Also indicate the total number of animals used. | total n = 30 rats

b. Explain how the sample size was decided. Provide details of any a priori sample E?szzmz?e";i;;”;:?zz.::;s;;gf:;if:z
size calculation, if done. e a3 e g a0l

- . . . . . . . . No inclusion/exclusion criteria explici
Inclusionand 3 a. Describe any criteria used for including and excluding animals (or experimental Iy escriie: 7o sestnent sbout 3 prior
exclusion units) during the experiment, and data points during the analysis. Specify if these
criteria criteria were established a priori. If no criteria were set, state this explicitly. No exclusions reported: but

. ) ) . ) no explicit statement,“ th
b. For each experimental group, report any animals, experimental units or data points |ere were no exclusions” .
not included in the analysis and explain why. If there were no exclusions, state so. 15 e s tor istalopy oL 1
. . . or festorn blot: n=5.per aroup.for. GPCR
c. For each analysis, report the exact value of nin each experimental group. perar or
- - . . " . completely randomized design; after sort
Randomisation 4 a. State whether randomisation was used to allocate experimental units to control ing's s ggogggvugf;gh;gr;ggggwmgg
and treatment groups. If done, provide the method used to generate the s‘?‘é{e.aa?{?é?;zﬁi%Tﬁ"s"ﬁﬂsﬁﬁu;ﬁieziszﬁi
randomisation sequence.

b. Describe the strategy used to minimise potential confounders such as the order | &' st sty Sravor
of treatments and measurements, or animal/cage location. If confounders were nibirs Cogsale: sotsuar tetsiion
not controlled, state this explicitly. Maoltedt t::q;a;:vs;ydg
. - . . . Behavioral tests: researchers unaware of
Blinding 5 Describe who was aware of the group allocation at the different stages of the (Sroups: histological scoring: tuo patha
experiment (during the allocation, the conduct of the experiment, the outcome t‘ r;g :{;m?n?;E:Qiﬂﬁe;oﬁ“?ﬁisiv‘é(ﬁ S

assessment, and the data analysis). ’ g

. Hippocampal pathological changes, neuron
Outcome 6 a. Clearly define all outcome measures assessed (e.g. cell death, molecular markers, | wmssiiiec et fiction.
measures or behavioural changes). W levels

b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the e it Wil g Coteuto
outcome measure that was used to determine the sample size. Fhout hierarchical designation

- - . . . . . . . SPSS 26.0; Shapiro-Wilk for normality;
Statistical 7  a. Provide details of the statistical methods used for each analysis, including necty i Tl by Lo Tetch 3
methods software used. fost for o afoups; To-talled, 70,05

b. Describe any methods used to assess whether the data met the assumptions of ';SANgsﬁtﬁW‘dgyésn5:30§|ﬁe§th
the statistical approach, and what was done if the assumptions were not met.

Experimental 8 a. Provide species-appropriate details of the animals used, including species, strain | pestar fale gg};ﬁtaggggdzg
animals and substrain, sex, age or developmental stage, and, if relevant, weight. 9

b. Provide further relevant information on the provenance of animals, health/immune |7, 55 icese " S Sty 20
status, genetic modification status, genotype, and any previous procedures.

Experimental 9  For each experimental group, including controls, describe the procedures in enough  |Methods — all sub
procedures detail to allow others to replicate them, including: sections

a. What was done, how it was done and what was used. Methods — all sub

sections

b. When and how often. P AT M e

fom;l wate;rba;:d namr'i\lt |2ht - No des

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

proves POCD via mTOR pathway; model sele
. . ction justified (partial hepatectomy mim
d. Why (provide rationale for procedures). ;ﬁmf:;?;ﬁ‘;t:”xﬁ;SZM?‘;iiSZiE"siSnEQ
rd for rodent cognitio
Results 10 For each experiment conducted, including independent replications, report: Results — Table
s2,3,4,5

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.

No effect sizes (Cohen' s d, n 2, etc.)
or confidence intervals reported. only P
values and F statistics provided.
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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.

) via inhibiting hippocampal mTOR pathway)

Describes POCD burden after hepatectomy,

Background 12 a. Include sufficient scientific background to understand the rationale and current urknow nectanisns. rolle of mToR
context for the study, and explain the experimental approach. ﬁﬁegeiﬁeéggg Z°§2§ g"‘n‘%;riﬁr:{ecéﬁélﬁut

ected as established model
ial hepatectomy mimics hum
ion surgery. Relevance to
liscussed in Introduction &
ity section (Discussion, Ii

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

nes 35-40).

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

reducing neuroinflammation and apoptosis.

; ; ; ; ; ; This stud d b
Ethical 14 Provide the name of the ethical review committee or equivalent that has approved the Aninal Ethics Comittee
statement the use of animals in this study, and any relevant licence or protocol numbers (if of Huanggang Central Hospi

. . . . . . 1 I No.: 812
applicable). If ethical approval was not sought or granted, provide a justification. §? (Approval No.: 2025081

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

Ie housing, or light/dark cycle specifics.

e iTsIa it Suurn penovar
body tenperature maintained at 37
with heating postoperative wa

Animal care and 16 a. Describe any interventions or steps taken in the experimental protocols to 0.3+ ¥ity edting s prstoperatie
monitoring reduce pain, suffering and distress. FoRg ST Gl SR G

cin (5 m%/kg/day for 3 days) for infectio
n; soft feed post-surgery.

b. Report any expected or unexpected adverse events. The manuscript does not des
cribe any adverse events, m

. . . . tality, ted out
c. Describe the humane endpoints established for the study, the signs that were ggmgs'dﬁriﬁg :ﬂgxgiﬁd; o

monitored and the frequency of monitoring. If the study did not have humane o specific hurane endpoints (e.g. , veigh

t loss threshold, inability to eat, morib

endpointsl state this. ggg_sme) or monitoring frequency descri
Interpretation/ 17 a. Interpret the results, taking into account the study objectives and hypotheses, ;;edamggzupp;s:;;es%ogr‘?;gts gor;;;
scientific current theory and other relevant studies in the literature. 0, and partial Akt restoration, Conpares
N p [€
implications L . . . . . .
P b. Comment on the study limitations including potential sources of bias, relative (not causal) evidence regarding,
limitations of the animal model, and imprecision associated with the results. 2"&:51&?22‘523.ﬁ°ﬁ:§.§2§yo‘i“s';;¥§:fi'"'.’ﬁ

flammation); differences between animal m
odels and clinical contexts.

States findings provide experimental evid

Generalisability/ 18 Comment on whether, and how, the findings of this study are likely to generalise ence for dexnedetoridine as potential pre

ventive strategy for POCD in clinical set

translation to other species or experimental conditions, including any relevance to human :;;zi sgiﬁfgg 23“533255"28352212“523?33
biology (where appropriate). ot s
Protocol 19  Provide a statement indicating whether a protocol (including the research iR o R

registration question, key design features, and analysis plan) was prepared before the study, gggigyo‘r'igqﬁg\ilgﬂngudy .
and if and where this protocol was registered. )

Data access 20 Provide a statement describing if and where study data are available.
:sponding author upon reasonable request."
. . . . . . . . . . “The authors declare that the research wa
Declaration of 21 a. Declare any potential conflicts of interest, including financial and non-financial. | cnutes in the shsence of ay comere
interests If none exist, this should be stated. interger ed 0 & potential conflict of
b. List all funding sources (including grant identifier) and the role of the funder(s) “ “
in the design, analysis and reporting of the study. None

N C National Centre
Bl Rerinement & Reduction www.ARRIVEguidelines.org
3 R of Animals in Research


http://www.arriveguidelines.org

	Study design - 1a: Three groups: normal group, model group and treatment group”; normal and model received saline, treatment received dexmedetomidine; normal group serves as healthy control, model group as POCD control
	Study design - 1b: “Thirty healthy Wistar male rats”; each rat is individually identified and treated as the experimental unit; no litter or cage-level unit.
	Sample size - 2a: n = 10 per group; total n = 30 rats
	Sample size - 2b: Based on preliminary experimental results, sample size calculated using G*Power 3.1 with α = 0.05, β = 0.2, effect size = 0.8; minimum 8 rats per group, 10 allocated per group for robustness
	Inclusion and exclusion criteria - 3a: No inclusion/exclusion criteria explicitly described; no statement about a priori criteria.
	Inclusion and exclusion criteria - 3b: No exclusions reported; but no explicit statement “there were no exclusions”.
	Inclusion and exclusion criteria - 3c: n=5 per group for histology/TUNEL; n=5 per group for water maze; n=5 per group for Western blot; n=5 per group for qPCR
	Randomisation - 4a: completely randomized design; after sorting 30 rats by body weight, randomly divided into 3 groups using a random number table; grouping performed by researchers not participating in subsequent experiments
	Randomisation - 4b: Behavioral tests, histological evaluations in double-blind design; behavioral data recorded by researchers unaware of groups; histological scoring with section numbers concealed; molecular detection with randomised sample numbers; only drug administrator aware of allocation and not involved in testing/analysis
	Blinding - 5: Behavioral tests: researchers unaware of groups; histological scoring: two pathologists blinded to grouping; molecular detection: experimenter unaware of groups; drug administrator not involved in testing/data analysis
	Outcome measures - 6a: Hippocampal pathological changes, neuronal apoptosis index, cognitive function, Akt, mTOR, NF-κB, TNF-α protein and mRNA levels
	Outcome measures - 6b: Primary outcome measure not explicitly singled out. Multiple outcomes (molecular, behavioural, histological) presented without hierarchical designation
	Statistical methods - 7a: SPSS 26.0; Shapiro-Wilk for normality; one-way ANOVA followed by LSD or Welch’s ANOVA with Games-Howell; independent t-test for two groups; two-tailed, P<0.05 significant
	Statistical methods - 7b: If homogeneity of variance satisfied (Levene’s test P>0.05), LSD; if not, Welch’s ANOVA followed by Games-Howell
	Experimental animals - 8a: Wistar male rats, around 4 months old, weight 220±20 g
	Experimental animals - 8b: from Shanghai Sleiker Laboratory Animal Co., LTD, License No. SCXK (Shanghai) 2003-2002
	Experimental procedures - 9a: Methods – all subsections
	Experimental procedures - 9b: Methods – all subsections
	Experimental procedures - 9c: No details on acclimatisation duration or specific housing room conditions beyond “same environment with free access to food, water and natural light”. No description of behavioural testing room conditions
	Experimental procedures - 9d: Rationale: to test if dexmedetomidine improves POCD via mTOR pathway; model selection justified (partial hepatectomy mimics clinical scenario); dose based on preliminary data; behavioural tests standard for rodent cognitio
	Results - 10a: Results – Tables 2, 3, 4, 5
	Results - 10b: No effect sizes (Cohen’s d, η², etc.) or confidence intervals reported. Only P values and F statistics provided.
	Abstract - 11: Summarized: Objective, Methods (30 male Wistar rats, 3 groups, dexmedetomidine/saline, histopathology, cognitive tests, WB, qPCR), Results (improved structure, reduced apoptosis, enhanced memory, partial Akt restoration, reduced mTOR/NF-κB/TNF-α), Conclusion (dexmedetomidine ameliorates POCD via inhibiting hippocampal mTOR pathway)
	Background - 12a: Describes POCD burden after hepatectomy, current unknown mechanisms, role of mTOR pathway in cognitive dysfunction (citing Chen et al., 2024; Bojja et al., 2021), and dexmedetomidine's neuroprotective but unclear mTOR-related effects
	Background - 12b: Wistar rats selected as established model for POCD; partial hepatectomy mimics human liver resection surgery. Relevance to human biology discussed in Introduction & Generalizability section (Discussion, lines 35-40).
	Objectives - 13: States research question: "In a rat model of POCD induced by partial hepatectomy, can dexmedetomidine improve cognitive function? And is its effect associated with the regulation of the mTOR signaling pathway?" Hypothesis: Dexmedetomidine alleviates cognitive dysfunction by inhibiting hippocampal mTOR pathway, reducing neuroinflammation and apoptosis.
	Ethical statement - 14: This study was approved by the Animal Ethics Committee of Huanggang Central Hospital (Approval No.: 20250812).
	Housing and husbandry - 15: Partial details: "Rats were placed in the same environment with free access to food, water and natural light." No mention of environmental enrichment, cage type, bedding, group vs. single housing, or light/dark cycle specifics.
	Animal care and monitoring - 16a: Details: Anesthesia with sodium pentobarbital; body temperature maintained at 37±0.5°C with heating pad; postoperative warming chamber (30°C); butorphanol (0.05 mg/kg q12h for 48h) as analgesic; gentamicin (5 mg/kg/day for 3 days) for infection; soft feed post-surgery.
	Animal care and monitoring - 16b: The manuscript does not describe any adverse events, mortality, or unexpected outcomes during the study.
	Animal care and monitoring - 16c: No specific humane endpoints (e.g., weight loss threshold, inability to eat, moribund state) or monitoring frequency described.
	Interpretation scientific implicationsm - 17a: Interprets results: Dexmedetomidine improves cognitive function and reduces neuronal damage/apoptosis; these effects correlate with suppression of mTOR, NF-κB, TNF-α and partial Akt restoration. Compares with prior studies (Jiang et al., 2020; Li et al., 2023) and explains differences
	Interpretation scientific implications - 17b: Lists limitations: small sample size; correlative (not causal) evidence regarding mTOR pathway (no rescue or loss-of-function experiments); focus only on hippocampus (not other brain regions or systemic inflammation); differences between animal models and clinical contexts.
	Generalisability/translation - 18: States findings provide experimental evidence for dexmedetomidine as potential preventive strategy for POCD in clinical settings, though cautions translation from animal studies to humans. Suggests future clinical studies for dosage, timing, and long-term effects.
	Protocol registration - 19: No statement regarding pre-study protocol registration (e.g., via Animal Study Registry or equivalent).
	Data access - 20: "The datasets generated and/or analyzed during the current study are available from the corresponding author upon reasonable request."
	Declaration of interests - 21a: "The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest."
	Declaration of interests - 21b: "None"


