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 ITEM RECOMMENDATION 
Section/ 
Paragraph 

Title 1 Provide as accurate and concise a description of the content of the article 

as possible. 

      

Abstract 2 Provide an accurate summary of the background, research objectives, 

including details of the species or strain of animal used, key methods, 

principal findings and conclusions of the study. 

      

INTRODUCTION  

Background 3 a. Include sufficient scientific background (including relevant references to 

previous work) to understand the motivation and context for the study, 

and explain the experimental approach and rationale. 

b. Explain how and why the animal species and model being used can 

address the scientific objectives and, where appropriate, the study’s 

relevance to human biology. 

      

Objectives 4 Clearly describe the primary and any secondary objectives of the study, or 

specific hypotheses being tested. 

      

METHODS  

Ethical statement 5 Indicate the nature of the ethical review permissions, relevant licences (e.g. 

Animal [Scientific Procedures] Act 1986), and national or institutional 

guidelines for the care and use of animals, that cover the research. 

      

Study design 6 For each experiment, give brief details of the study design including: 

a. The number of experimental and control groups. 

b. Any steps taken to minimise the effects of subjective bias when 

allocating animals to treatment (e.g. randomisation procedure) and when 

assessing results (e.g. if done, describe who was blinded and when). 

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

A time-line diagram or flow chart can be useful to illustrate how complex 

study designs were carried out. 

      

Experimental 
procedures 

7 For each experiment and each experimental group, including controls, 

provide precise details of all procedures carried out. For example: 

a. How (e.g. drug formulation and dose, site and route of administration, 

anaesthesia and analgesia used [including monitoring], surgical 

procedure, method of euthanasia). Provide details of any specialist 

equipment used, including supplier(s). 

b. When (e.g. time of day). 

c. Where (e.g. home cage, laboratory, water maze). 

d. Why (e.g. rationale for choice of specific anaesthetic, route of 

administration, drug dose used). 

      

Experimental 
animals 

8 a. Provide details of the animals used, including species, strain, sex, 

developmental stage (e.g. mean or median age plus age range) and 

weight (e.g. mean or median weight plus weight range). 

b. Provide further relevant information such as the source of animals, 

international strain nomenclature, genetic modification status (e.g. 

knock-out or transgenic), genotype, health/immune status, drug or test 

naïve, previous procedures, etc. 

      

 

The ARRIVE guidelines. Originally published in PLoS Biology, June 2010
1



 

Housing and 
husbandry 

9 Provide details of: 

a. Housing (type of facility e.g. specific pathogen free [SPF]; type of cage or 

housing; bedding material; number of cage companions; tank shape and 

material etc. for fish). 

b. Husbandry conditions (e.g. breeding programme, light/dark cycle, 

temperature, quality of water etc for fish, type of food, access to food 

and water, environmental enrichment). 

c. Welfare-related assessments and interventions that were carried out 

prior to, during, or after the experiment. 

      

Sample size 10 a. Specify the total number of animals used in each experiment, and the 

number of animals in each experimental group.  

b. Explain how the number of animals was arrived at. Provide details of any 

sample size calculation used. 

c. Indicate the number of independent replications of each experiment, if 

relevant. 

      

Allocating 
animals to 
experimental 
groups 

11 a. Give full details of how animals were allocated to experimental groups, 

including randomisation or matching if done. 

b. Describe the order in which the animals in the different experimental 

groups were treated and assessed. 

      

Experimental 
outcomes 

12 Clearly define the primary and secondary experimental outcomes assessed 

(e.g. cell death, molecular markers, behavioural changes). 

      

Statistical 
methods 

13 a. Provide details of the statistical methods used for each analysis. 

b. Specify the unit of analysis for each dataset (e.g. single animal, group of 

animals, single neuron). 

c. Describe any methods used to assess whether the data met the 

assumptions of the statistical approach. 

      

RESULTS  

Baseline data 14 For each experimental group, report relevant characteristics and health 

status of animals (e.g. weight, microbiological status, and drug or test naïve) 

prior to treatment or testing. (This information can often be tabulated). 

      

Numbers 
analysed 

15 a. Report the number of animals in each group included in each analysis. 

Report absolute numbers (e.g. 10/20, not 50%
2
). 

b. If any animals or data were not included in the analysis, explain why. 

      

Outcomes and 
estimation 

16 Report the results for each analysis carried out, with a measure of precision 

(e.g. standard error or confidence interval). 

      

Adverse events 17 a. Give details of all important adverse events in each experimental group. 

b. Describe any modifications to the experimental protocols made to 

reduce adverse events. 

      

DISCUSSION  

Interpretation/ 
scientific 
implications 

18 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 any potential sources of bias, 

any limitations of the animal model, and the imprecision associated with 

the results
2
. 

c. Describe any implications of your experimental methods or findings for 

the replacement, refinement or reduction (the 3Rs) of the use of animals 

in research. 

      

Generalisability/ 
translation 

19 Comment on whether, and how, the findings of this study are likely to 

translate to other species or systems, including any relevance to human 

biology. 

      

Funding 20 List all funding sources (including grant number) and the role of the 

funder(s) in the study. 
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	Text2: Background: Radiofrequency ablation (RFA) is one of the curative therapies for hepatocellular carcinoma (HCC), however, accelerated progression of residual HCC after incomplete RFA has been reported more frequently. The underlying molecular mechanism of this phenomenon remains to be elucidated. In this study, we used an incomplete RFA orthotopic HCC nude mouse model to study the invasive and metastatic potential of residual cancer as well as the correlated mechanism. 



Methods: The incomplete RFA orthotopic nude mouse models were established using high metastatic potential HCC cell line HCCLM3 and low metastatic potential HCC cell line HepG2, respectively. The changes in cellular morphology, motility, metastasis and epithelial–mesenchymal transition (EMT), and HCC cell molecular markers after in vitro and in vivo incomplete RFA intervention were observed. 



Results: Pulmonary and intraperitoneal metastasis were observed in an in vivo study. The underlying pro-invasive mechanism of incomplete RFA appeared to be associated with promoting EMT, including down-regulation of E-cadherin and up-regulation of N-cadherin and vimentin. These results were in accordance with the in vitro response of HCC cells to heat intervention. Further studies demonstrated that β-catenin was a pivotal factor during this course and blocking β-catenin reduced metastasis and EMT phenotype changes in heat-treated HCCLM3 cells in vitro. 



Conclusion: Incomplete RFA enhanced the invasive and metastatic potential of residual cancer, accompanying with EMT-like phenotype changes by activating β-catenin signaling in HCCLM3 cells.



Keywords: Incomplete radiofrequency ablation, Hepatocellular carcinoma, β-catenin, Epithelial–mesenchymal transition (EMT)  


	Text3: Radiofrequency ablation (RFA) is one of the curative therapies for hepatocellular carcinoma (HCC), however, accelerated progression of residual HCC after incomplete RFA has been reported more frequently. The underlying molecular mechanism of this phenomenon remains to be elucidated. In this study, we used an incomplete RFA orthotopic HCC nude mouse model to study the invasive and metastatic potential of residual cancer as well as the correlated mechanism. This 

nude mice HCC

model has been

used for about more than 15 years in our institute. This technology is mature and can do a good job in the research about biological behaviour of HCC
	Text5: To verify whether the metastasis and invasiveness ability of residual cancer after incomplete RFA  is increased and study the relevant mechanism 
	Text6: All animal protocols were approved by the   Ethical Committee on Animal Experiments of Animal Care Committee of Fudan University
	Text7: a, both of experiment group and control group has 12 nude mice

b. all the animal were randomly assigned to experiment group and control group by the third part

c. All mice were maintained under specific pathogen free conditions.
	Text8: Male BALB/c nu/nu mice,  were obtained from SLAC Laboratory Animal Co, Ltd, Shanghai, China. All mice were maintained under specific pathogen free conditions.

The nude mice were randomly divided into the incomplete RFA group (n = 12) and the control group (n = 12). Two weeks after orthotopic implantation, the incomplete RFA was performed as follows: after anesthesia by Pelltobarbitalum Natricum  with administered by intraperitoneal injection (50mg/kg)

All efforts were made to minimize suffering of experimental animal,for example, carbon dioxide euthanasia was applied into the study.
	Text9:  Male BALB/c nu/nu mice, weighing 18-20 g at 4-6 weeks of age, were obtained from SLAC Laboratory Animal Co, Ltd, Shanghai, China. 
	Text10: All mice were maintained under specific pathogen free conditions. six nude mice were maintained in one cage. the warter and food were supplied by  SLAC Laboratory Animal Co, Ltd, Shanghai, China.

All efforts were made to minimize suffering of experimental animal,for example, carbon dioxide euthanasia was applied into the study. 


	Text11: 24 nude mice were used in this study and there were 12 nude mice in each experimental group. The number of nude mice was choosen according to the relevant research in biological behaviour of HCC. The sample size was calculated s follows: Tumor volume (mm3) = a (mm)  b (mm)  b (mm)/2  
	Text12: The nude mice were randomly assigned to each group by the third part, and the nude mice in the different experimental groups were treated and assessed randomly,we did not determine a special order in treating these animals.
	Text13: In HCC orthotopic nude mice model, the metastatic potential of residual cancer was increased after incomplete RFA
	Text14: Statistical comparisons were performed using the Student’s t test when data were normally distributed or the nonparametric analyses of Mann-Whitney U-test when data were not normally distributed. Calculations were made using SPSS 20.0 (SPSS Inc. Chicago, IL, USA). Results were considered statistically significant at a p value of < 0.05. 
	Text15: Before incomplete RFA, the nude mice were healthy

, weighing about 25 g  
	Text16: a. in control group, 6/12;in experiment group, 6/12

b. the remaining nude mice were maintained until death in order to evaluate survival time 
	Text17: In incomplete RAF group, the tumor size of HCCLM3-G and HepG2-G-derived tumors were 449.58 ± 143.19 mm3 and 299.83 ± 131.45 mm3 respectively, which were smaller than those of the controls (1788.75 ± 248.53 mm3 in HCCLM3-G and 942.67 ± 144.16 mm3 in HepG2-G, P < 0.05)
	Text18: There was no important adverse events in each group.
	Text19: In our study, we used the incomplete RFA orthotopic HCC model to identify the invasiveness and metastasis of residual cancer. According to the relevant literatures, the researches on biological behavior of residual cancer after RFA treatment were based on nude mice subcutaneous xenograft models or rabbit orthotopic models; there was no report about research using orthotopic HCC nude mouse model.
	Text20:  Actually, as a mature HCC animal model, orthotopic nude mice models can do a better job in RFA research with imitating the in vivo environment, especially in studying the invasive and metastatic potential of HCC 
	Text21: This project was supported by the National Natural Science Foundation of China (NO. 81372314), Shanghai Natural Science Fund for Youth Scholars (12ZR1442300), the National Key Project for Infectious Diseases (NO.2012ZX10002012-004), National S&T Major Project for Infectious Diseases of China (NO.2012ZX10002-017).
	Text1: Incomplete radiofrequency ablation enhances invasiveness and metastasis of residual cancer of hepatocellular carcinoma cell HCCLM3 via activating β-catenin signaling


