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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

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

a. The groups being compared, including control groups. If no control group has 5line 92-110
been used, the rationale should be stated.
’ . . . . . Methods page 5 line
b. The experimental unit (e.g. a single animal, litter, or cage of animals). 92-110

Sample size 2 a. Specify the exact number of experimental units allocated to each group, and the “s"f,’f,l?:ns(eﬁfieiniéir'l?a%i'nl-fagez.g
total number in each experiment. Also indicate the total number of animals used. line 31-52 )

b. Explain how the sample size was decided. Provide details of any a priori sample The sample size determination should
SIZG Ca|CU|atIOI’I, If done z:lr\‘:i;tly‘/a,r?éscisiun of outcomes, and ethical
Inclusion and 3 a. Describe any criteria used for including and excluding animals (or experimental e e ot age 23 e 31.52
exclusion units) during the experiment, and data points during the analysis. Specify if thesg | ™ crerwere esiblshedaprion
criteria 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. N
c. For each analysis, report the exact value of nin each experimental group.

Randomisation 4 a. State whether randomisation was used to allocate experimental units to control i e e
and treatment groups. If done, provide the method used to generate the meeting the model crera (GLU = 167
randomisation seqguence. were randomized into three groupgs‘y

b. Describe the strategy used to minimise potential confounders such as the order Methods:paae
of treatments and measurements, or animal/cage location. If confounders were . -pag
not controlled, state this explicitly. 5-6 line 92-145
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 6 a. Clearly define all outcome measures assessed (e.g. cell death, molecular markers,
measures or behavioural changes).
b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the Pimary otcome measure: tood gucose,
outcome measure that was used to determine the sample size. oo ctormatan page 4 ne 77-78
Statistical 7 a. Provide details of the statistical methods used for each analysis, including Methods Page 10-
methods software used. 11 line 218-222
b. Describe any methods used to assess whether the data met the assumptions of Methods Page 10-
the statistical approach, and what was done if the assumptions were not met. 11 line 218-222
Experimental 8 a. Provide species-appropriate details of the animals used, including species, strain | g
animals and substrain, sex, age or developmental stage, and, if relevant, weight. e
b. Provide further relevant information on the provenance of animals, health/immune | Wit spagueDaey ras, which are
status, genetic modification status, genotype, and any previous procedures. e o oce
Experimental 9  For each experimental group, including controls, describe the procedures in enough
procedures detail to allow others to replicate them, including:
a. What was done, how it was done and what was used. g"zetlhzofS: page 5-6 line
b. When and how often. .
: : : o : SPF facility
c. Where (including detail of any acclimatisation periods).
d. Why (provide rationale for procedures). e v
Results 10 For each experiment conducted, including independent replications, report: Data are expressed as the mean +

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.

standard deviation.
Methods: page 10-11 line 218-222

Results: page 11-18 line 225-391
Figures: page 31-37 line 628-681
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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. Abstract: page 2 line 23-42
Background 12 a. Include sufficient scientific background to understand the rationale and Abstract: page 2
context for the study, and explain the experimental approach. line 24-27
b. Explain how the animal species and model used address the scientific Tne Sprague Dauley (3D) al s curenty a
objectives and, where appropriate, the relevance to human biology. mammal. eguies boodgucose thoug
similar to humans. By administering low-dose
Objectives 13 Clearly describe the research question, research objectives and, where
appropriate, specific hypotheses being tested. s e e
Ethical 14 Provide the name of the ethical review committee or equivalent that has approved The Chinese PLA General Hospita
statement the use of animals in this study, and any relevant licence or protocol numbers (if 2022-x1839) P '
. . . . g . Methods: page 5 line 93-95
applicable). If ethical approval was not sought or granted, provide a justification. Animal Ethics declaration: page 25
line 508-512
Housing and 15  Provide details of housing and husbandry conditions, including any environmental o o
husbandry eanChment. llluminance: 15-20 Ix Temperature: 22 + 1.5°C
Animalcareand 16 a. Describe any interventions or steps taken in the experimental protocols to faciny and g mrocacures for toest 7
monitoring reduce pain, suffering and distress. 23%12’!5&2‘3Zlym:pﬁﬁl.%”a”ni"i"n’jl‘;?iéﬁfw"e"ée
performed using the least invasive route
b. Report any expected or unexpected adverse events. Supplemental information:
c. Describe the humane endpoints established for the study, the signs that were page 2 fine 40-42
monitored and the frequency of monitoring. If the study did not have humane pre-defined humane endpcints were sty
endpoints, state this. rescting s of severe dmtonm o
unalleviated pain. These endpoints included:
Loss of >20% of initial body
Interpretation/ 17 a. Interpret the results, taking into account the study objectives and hypotheses, | Results: page11-18 line
scientific current theory and other relevant studies in the literature. 224-391
implications b C h dv limitati includi ial £ bi
. Comment on the study limitations including potential sources of bias, Discussion: page18-22
limitations of the animal model, and imprecision associated with the results. line 393-474
e
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
biology (where appropriate).
Pro_tocol_ 19 Provide a statement indicating whether a protocol (including the research No, the protocol
registration ques_tlon, key deS|gn features, and ana_lysns plan) was prepared before the study, was not registered.
and if and where this protocol was registered.
Data access 20 Provide a statement describing if and where study data are available.
Data Statement: page 24 line 496-498
Declaration of 21 a. Declare any potential conflicts of interest, including financial and non-financial. | Conflict of interests:
interests If none exist, this should be stated. page 25 line 513-515
P el g sobrces (g oret et and theroleof e e | Eunding _page 24
S L g b line 493-495
N C Mational Centre . .
e o www.ARRIVEguidelines.org
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	Study design - 1a: Methods：page 5 line 92-110
	Study design - 1b: Methods：page 5 line 92-110
	Sample size - 2a: Methods: page 5 line 92-110
Supplemental information: page2-3
line 31-52
	Sample size - 2b: The sample size determination should ensure the model's robustness, statistical validity, precision of outcomes, and ethical compliance.
	Inclusion and exclusion criteria - 3a: Methods: page 5 line 95-110
Supplemental information: page 2-3 line 31-52
These criteria were established a priori.

	Inclusion and exclusion criteria - 3b: Methods: page 5 line 95-110
Supplemental information: page 2-3 line 31-52 and page 14-15 line 257-267
 
                    
	Inclusion and exclusion criteria - 3c: Methods: page 5-7 line 93-145 and page 8 line 171-176
Figures: page 31- 37 Line 628-681
Supplementary information: page 2-5 line 25-107, page7-8 line 147-155, and page 14-17 and line 257-281
 

	Randomisation - 4a: Methods: page 5-6 line 100-106
Yes. In our study, of the 35 rats meeting the model criteria (GLU ≥ 16.7 mmol/L and 24-hour PRO > 30 mg), 30 were randomized into three groups.
	Randomisation - 4b: Methods:page 5-6 line 92-145
	Blinding - 5: During the conduct of the experiment, the personnel responsible for collecting tissue or fluid specimens were explicitly unaware of the group allocation. For results, biochemical renal function parameters were measured using a fully automated biochemistry analyzer, ensuring an objective and blinded assessment. The pathologist who selected the random fields for analysis was explicitly unaware of the group allocation. Subsequent quantitative analysis was performed using Image J software, an objective tool that analyzes images based on pixel intensity without operator bias.
Methods: page 5-7 line 92-145 and line 170-176
Supplemental information: page 2-8 line 24-107 and line 146-155
 

	Outcome measures - 6a: We employed multiple assessment methods, including biochemical analysis, histopathology, and ferroptosis marker detection, among others. For each method, the experimental procedures are detailed in the Methods and SI Methods sections, while the corresponding results are presented and analyzed in the Results section.
Methods: page 5-11 line 92-222
Results: page 11-18 line 224-391
Supplemental information: page 2-12 line 24-245

	Outcome measures - 6b: Primary outcome measure: blood glucose, HbA1c, and 24h urine protein 
Methods: page 5 line 92-110
Supplemental information: page 4 line 77-78

	Statistical methods - 7a: Methods：Page 10-11 line 218-222
	Statistical methods - 7b: Methods：Page 10-11 line 218-222
	Experimental animals - 8a: Animals: Sprague-Dawley (SD) rats
Sex: Male
Age: 5-6 week
Grade: Specific pathogen-free (SPF)
Weight: 150–180 g
Methods: page 5 line 95-97

	Experimental animals - 8b: Wild-type Sprague-Dawley rats, which are immunocompetent and genetically unmodified, were obtained from SPF (Beijing) Biotechnology Co., Ltd. These specific pathogen-free (SPF) animals were experimentally naïve at the start of the study.
	Experimental procedures - 9a: Establishment of a rat model of diabetic nephropathy and treatment with umbilical cord-derived mesenchymal stem cells.
Methods: page 5-6 line 92-117
Results: page 11-12 line 225-251
Figure 1: page 31 line 628-635

	Experimental procedures - 9b: Methods: page 5-6 line 92-124 
	Experimental procedures - 9c: SPF facility
	Experimental procedures - 9d: For each group, we detail all procedures and their scientific rationale to ensure full replicability.
Methods: page 4-11 line 81-222
Supplemental methods: page 1-12 line 1-245
 

	Results - 10a: Data are expressed as the mean ± standard deviation.
Methods: page 10-11 line 218-222

	Results - 10b: Results: page 11-18 line 225-391
Figures: page 31-37 line 628-681
	Abstract - 11: Abstract: page 2 line 23-42
	Background - 12a: Abstract: page 2 line 24-27
	Background - 12b: The Sprague-Dawley (SD) rat is currently a widely used experimental animal. As a mammal, it regulates blood glucose through insulin secretion from the pancreas, which is similar to humans. By administering low-dose streptozotocin (STZ) to damage the pancreatic islets, combined with a high-fat diet, Type II diabetes can be induced, ultimately leading to the development of renal complications.
	Objectives - 13: Abstract: page 2 line 24-42  Introduction: page 3-4 line71-79 
	Ethical statement - 14: The Chinese PLA General Hospital Ethics Committee (Approval No. 2022-x18-39)
Methods: page 5 line 93-95
Animal Ethics declaration: page 25 line 508-512
 

	Housing and husbandry - 15: Illuminance: 15-20 lx Temperature: 22 ± 1.5°C Relative Humidity: 50 ± 10%
	Animal care and monitoring - 16a: Animals were acclimatized to the housing facility and handling procedures for at least 7 days prior to any experimentation to reduce stress. Blood sampling and injections were performed using the least invasive route practicable and were conducted with proper restraint to minimize stress and discomfort. Environmental enrichment was provided in all home cages to promote species-typical behaviors and well-being.We ensured that animal suffering was reduced to the absolute minimum necessary to achieve the scientific objectives of the study.
	Animal care and monitoring - 16b: Supplemental information: page 2 line 40-42
	Animal care and monitoring - 16c: Pre-defined humane endpoints were strictly enforced to prevent any animal from reaching a state of severe distress or unalleviated pain. These endpoints included:Loss of >20% of initial body weight.Prolonged lethargy or inability to access food or water.Signs of severe infection, distress, or unrelieved pain (e.g., hunched posture, persistent vocalization, self-mutilation).Any animal reaching these endpoints was humanely euthanized immediately using a confirmed method. During disease progression: Animals were monitored at least once daily.
	Interpretation scientific implicationsm - 17a: Results: page11-18 line 224-391

	Interpretation scientific implications - 17b: Discussion: page18-22 line 393-474
	Generalisability/translation - 18: ① The findings demonstrate that MSC therapy protects against diabetic nephropathy by targeting the ERK-ferroptosis-ROS axis in tubular cells, showing significant potential for generalization due to the evolutionary conservation of these pathways. This mechanism is highly relevant to human biology, where ferroptosis is a recognized contributor to renal injury.
② However, generalization requires caution. Species-specific differences in immunity, metabolism, and renal structure, as well as experimental variables like MSC source and delivery method, could affect outcomes.
 ③ This study establishes a strong foundation for validating this axis in human cells, other disease models, and clinical settings, prioritizing future translational research.

	Protocol registration - 19: No, the protocol was not registered.
	Data access - 20: Data Statement: page 24 line 496-498
	Declaration of interests - 21a: Conflict of interests: page 25 line 513-515
	Declaration of interests - 21b: Funding：page 24 line 493-495


