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

Item Recommendation
Section/line 

number, or reason 
for not reporting

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

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

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

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

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

Inclusion and 
exclusion 
criteria

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

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

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

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

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

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

Outcome 
measures

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

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

Statistical 
methods

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

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

Experimental 
animals

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

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

Experimental 
procedures 

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

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

b. When and how often.

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

d. Why (provide rationale for procedures).

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

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

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

Item Recommendation
Section/line 

number, or reason 
for not reporting

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

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

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

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

Ethical 
statement

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

Housing and 
husbandry

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

Animal care and 
monitoring

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

b. Report any expected or unexpected adverse events.

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

Interpretation/
scientific 
implications

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

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

Generalisability/
translation

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

Protocol 
registration

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

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

Declaration of 
interests

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

b. List all funding sources (including grant identifier) and the role of the funder(s) 
in the design, analysis and reporting of the study.
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	Study design - 1a: Our experiment is a randomized, controlled study with 25 mice, and except for the 7 mice in the Con A group, the rest are 6 mice. The GCS siRNA+Con A group or Genz+Con A group receiving GCS siRNA and Genz-123346 2 days before administrating Con A (single dose 15mg/kg). Blood and liver were collected at same sampling times at 24h.
	Study design - 1b: In this study, the same interventions are grouped into one cage, therefore each cage of animals was considered to be an experimental unit.
	Sample size - 2a: control group: 6 miceCon A group: 7 miceGCS siRNA+Con A group: 6 miceGenz+Con A group: 6 miceTotal number: 25 miceAmong all of the tested groups, only the Con A group exhibited one death, so had be removed from the study.
	Sample size - 2b: We selected a small sample size because according to the results of our pre-experiment that 6 mice or even fewer have shown significant statistical differences. Since the mice in the Con A-only group are at risk of death, so the Con A-only groups originally numbered 7 mice.
	Inclusion and exclusion criteria - 3a: The animals were included in the study if they underwent successful administration of Con A, GCS siRNA or Genz-123346, and the mice were excluded if died prematurely. 
	Inclusion and exclusion criteria - 3b: There were no exclusions except the Con A group exhibited one death, preventing the collection of behavioral, blood and histological data.
	Inclusion and exclusion criteria - 3c: Control group: 6 mice (n=6)Con A group: 7 mice (n-7)GCS siRNA+Con A group: 6 mice (n-6)Genz+Con A group: 6 mice (n=6)
	Randomisation - 4a: Animals were randomized using a computer based random order generator.
	Randomisation - 4b: We chose mice born in the same litter, and the mice used in the experiment had similar body weight.
	Blinding - 5: Due to overt behavioral activity the experimenter could not be blinded to whether the animal was injected with Con A.
	Outcome measures - 6a: The following parameters were assessed: Serum ALT and AST levels; histological characterization of liver injuries; relative expression of the glucosylceramide synthase (GCS), matrix metallopeptidase-1 (MMP-1), and tissue inhibitor of metalloproteinase-1 (TIMP-1) genes; the GCS protein was observed through a fluorescence microscope; hepatocyte apoptosis; serum IL-4, IL-6, and IL-10 levels and MMP-1 and TIMP-1 protein expression was measured via western blot (WB) analysis. 
	Outcome measures - 6b: The primary endpoint of this study was defined as significant liver injury caused by Con A. We combined the results of the pre-experiment and the sample size calculation formula [n=((Zα+Zβ)^2)*2σ^2)/δ^2, Zα=1.96, Zβ=1.28, σ is the standard deviation, δ is the difference of the mean] to conclude that 2-7 mice per group were needed.
	Statistical methods - 7a: All data were processed using GraphPad Prism 6 (GraphPad Software Inc., San Diego, USA), and the results were reported as mean ± standard deviation (SD). Analysis of variance (ANOVA) was used to compare the experimental groups. A P-value ＜0.05 was considered statistically significant.
	Statistical methods - 7b: Model assumptions were checked using the Shapiro-Wilk normality test and Levene’s Test for homogeneity of variance. Non-parametric test is used for data that does not satisfy the normal distribution.
	Experimental animals - 8a: 25 male mice were used. At the time of the experiment the mice were 8 weeks old and had body weights of 20.6 ± 0.3 g.
	Experimental animals - 8b: The C57BL/6 mice were supplied by the Lanzhou University animal laboratory. These mice were congenic C57BL/6 (backcrossed for five generations) and were then inbred.
	Experimental procedures - 9a: The control group received a single saline injection into the tail vein. The mice in the immune hepatitis group were given a single intravenous injection of Con A (15 mg/kg body weight). The third group was treated with a single dose of GCS siRNA transfection complex via tail vein injection two days before Con A administration. The last group received a GCS inhibitor (Genz-123346; 60 mg/kg) twice a day via oral gavage two days before Con A administration. 
	Experimental procedures - 9b: After the Con A injection, the mice were kept in their cages for 24 additional hours. All experimental procedures were conducted thereafter
	Experimental procedures - 9c: The mice were allowed to acclimate for 3–7 days prior to the experiments. 
	Experimental procedures - 9d: According to the results of our pre-experiment, multiple indicators in the body of mice changed significantly when Con A was given for 24 hours.
	Results - 10a: serum ALT (600.1±92.8) and AST (1126.6±211.4) levels were significantly elevated in the Con A group compared to those in the control group (72.8±17.4, 108.5±7.3, respectively). We then treated the mice with GCS siRNA and Genz-123346 to suppress GCS expression. As expected, serum ALT and AST levels were significantly lower in the mice that were pre-treated with GCS siRNA (ALT240.8±65.6, AST500.6±88.8) and Genz-123346 (ALT206.2±52.0, AST318.6±23.5)than in the mice that were exposed to Con A alone.
	Results - 10b: 95% confidence interval for each statistical Analysis and A P-value ＜0.05 was considered statistically significant.
	Abstract - 11: Purpose: To explore the effect of glucosylceramide synthase (GCS) on the repair of hepatocytes in immune-mediated liver injury induced by concanavalin A (Con A).    Animal species and sex: male C57bl/6 mouse. Key methods:All experiments were conducted using 7-9-week-old pathogen-free male C57BL/6 mice. Serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels were detected in murine models of liver disease, in addition to histological characterization of liver injuries. Quantitative real-time polymerase chain reaction (qRT-PCR) was used to detect the relative expression of the GCS, matrix metallopeptidase-1 (MMP-1), and tissue inhibitor of metalloproteinase-1 (TIMP-1) genes. The GCS was observed through a fluorescence microscope, and the flow cytometry was used to detect hepatocyte apoptosis. The concentrations of serum IL-4, IL-6, and IL-10 were measured using enzyme-linked immune-sorbent assay (ELISA) kit. MMP-1 and TIMP-1 protein expression was measured via western blot (WB) analysis. Principal findings and study conclusions:GCS inhibition reduces Con A-induced immune-mediated liver injury in mice, which may be due to the involvement of GCS in the hepatocyte repair process after injury.
	Background - 12a: Background: Sphingolipids produce pleiotropic signaling pathways, and participate in the pathological mechanism of hepatocyte apoptosis and necrosis during liver injury. However, the role of glucosylceramide synthase (GCS)--key enzyme that catalyzes the first glycosylation step, in liver injury is still vague.
	Background - 12b: Con A is a kind of plant lectin extracted from jack beans (Canavalia ensiformis). This compound binds to the sugar chain residues on the cell surface to promote cell aggregation and T lymphocyte mitosis, thus inducing lymphocyte and macrophage toxicity. Therefore, Con A-induced liver injury is typically used as a model to simulate human immune hepatitis.
	Objectives - 13: In this study, we constructed a liver injury model by injecting Con A into the tail vein of mice. We demonstrated that the GCS played a key role in immune hepatitis. GCS inhibition had beneficial effects in murine models of Con A-induced hepatitis, and these reductions in liver injuries appeared to be related to the regulation of hepatocyte repair function by GCS.
	Ethical statement - 14: This study was approved by the Institutional Animal Care and Use Committee and Scientific Program of Lanzhou University (Ethical Application Ref: LDYYLL2018-100).
	Housing and husbandry - 15: All mice were maintained in an SPF room (temperature 22–25 ℃, 55% humidity, 12-hour light and dark cycle) and fed standard laboratory chow and water ad libitum.
	Animal care and monitoring - 16a: 30 minutes before sacrifice, we administered 4%Chloral hydrate (10ul/g, Intraperitoneal injection) to the mice to reduce pain.
	Animal care and monitoring - 16b: No adverse events.
	Animal care and monitoring - 16c: There are no humane endpoints, except the animals exhibited death in my study.
	Interpretation scientific implicationsm - 17a: Con A-induced organ injury provides a simple means to recreate liver-specific injuries and does not require pre-sensitization. Using this approach to create a murine model of immune-mediated liver injury, our study demonstrated the critical role of GCS in liver disease onset. GCS inhibition enhances the self-repair capacity of hepatocytes, thus alleviating disease symptoms.
	Interpretation scientific implications - 17b: We have used two different methods to measure liver enzyme in serum, and the results both show that AST is higher than ALT, which is contrary to the results in the literature "Galectin-3 Deficiency Prevents Concanavalin A–Induced Hepatitis in Mice". Of course, this may be that we have observed too long. If the serum ALT and AST are measured a few hours after the administration, the results may be different.
	Generalisability/translation - 18: In fact, our previous studies (Li et al., 2014a; Li et al., 2014b; Li et al., 2017) and other related studies (Grammatikos et al., 2015; Merrill et al., 2009) have demonstrated that sphingolipids and their metabolic enzymes play a key role in the occurrence and development of multiple liver diseases. Therefore, we hypothesized that GCS, the key enzyme in glycosphingolipid metabolism, may affect the outcome of immune-mediated liver injury by regulating the hepatocyte repair process after injury. An in-depth analysis of the relationship between GCS and immune-mediated liver injury would provide important insights into the mechanisms that regulate the pathogenesis of many immune liver diseases.
	Protocol registration - 19: To maximise the objectivity of the presented analyses, we preregistered this study with its two hypotheses, its planned methods, and its complete plan of data analysis before the start of data collection, and our study is supported by the National Natural Science Foundation of China (https://isisn.nsfc.gov.cn/egrantweb/), and we closely adhered to our plan.
	Data access - 20: Since our paper has not been published so cannot be made freely available, but available from the corresponding author on reasonable request.
	Declaration of interests - 21a: The authors have declared that no competing interests exist.
	Declaration of interests - 21b: This work was supported by the National Natural Science Foundation of China [No.81800528]; Natural Science Foundation of Gansu Province [No. 20JR5RA364]; Key Research and Development Project ofGansu Province [No. 20YF2FA011]; the Health Industry Research Project in Gansu Province No. GSWSKY2018-24].


