Jan. 5th, 2022

Dear editor and reviewers,
We thank you all for an extensive review of our submission. We believe that we have significantly improved the paper with your helpful comments and suggestions. We are now submitting the revised paper, figures (Fig. 2), Table of Materials for your consideration for publication. Per reviewers’ suggestion, we have modified the title slightly. The revised title is “TNBS-induced Crohn’s-like Colitis: a rodent model to study the pathogenic role of mechanical stress in Crohn’s disease”. The point-by-point response to the comments is attached as below. Thank you again.
Sincerely,
Xuan-Zheng Shi, MB, MS, AGAF

Editorial comments:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Response: We are thankful for the extensive review and valuable suggestions to improve the quality of our manuscript. Manuscript has been checked for any spelling or grammar issues multiple times. 

2. Please reword the following lines to avoid previously published work: 189-194, 267-270.
Response: The sentences were rephrased as suggested by the editor.

3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Response: Done as suggested.  

4. Please ensure that all the abbreviations are defined at the first instance.
Response: Done as suggested. 

5. Please format in-text journal references to appear as numbered superscripts after the appropriate statement(s).
Response: Yes, all in-text journal references were modified as they appear as superscripts. 

6. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials.
For example: Envigo, Alice, TX, E-Z Anesthesia, Covidien, Tissue-TEK Prisma, Agilent, Nikon, SuperScript™, etc.
Response: Thank you for letting us know. We have changed all the commercial names to generic names and made sure that they were referenced in table of materials. 

7. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary.
Response: The numbering of the protocol has been adjusted according to JoVE instruction. 

8. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
Response: Thank you for your valuable suggestions. We understand the relevance of detailed description of protocol and manuscript has been revised accordingly.  

9. Please add more details to your protocol steps:
Line 115: For the medication, please mention the dosage. Also please include the details in the Table of Materials.
Line 135: How the entire colon length is measured?
Line 146: How long the samples can be stored?
Line 152: “sent to UTMB Histopathological Lab for paraffin sectioning”, please include this in the acknowledgement section instead of the protocol step.
Line 154-156: Please remove the reagents from the protocol steps. Instead, please add the functions of the reagents in the Comments column of the Table of Materials.
Line 158: Please provide the details of the ACT-1 software in the Table of Materials. Is this freely available?
Line 172: How the thickness of circular smooth muscle layer and cell numbers per cross section were determined? Please provide details. Citations from published work can also be added.
Line 190: Please include the details of Graph pad prism in the Table of materials.
Line 192: consider p value of < 0.05 to be statistically significant – please include citations to support this.
Response: We appreciate the critical observations and suggestions. All the modifications are done accordingly in the revision.  

10. Please include one line space between the protocol steps and highlight that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
Response: The key steps involved in our protocol were highlighted and one line space is included. 

11. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next and also is in-line with the Title of the manscript. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense. However, the NOTEs cannot be filmed, so please do not highlight.
Response: Thank you, whole sentences were highlighted.

12. Figure 1/2/3: What do the error bars denote: standard error or standard mean? Please specify in the legend.
Response: Figure legends were added with “bars represent standard error” in the revised manuscript.

13. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., Last Name, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references.
Response: All the references were formatted according to the JoVE journal instructions. 

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript is well written, and the protocol is clear.

Major Concerns:
None

Minor Concerns:
1. Line 142, please give the definitions of site P, I and D in the methods, instead of those in the results (line 201, 204, 207).
Response: Thank you for your comments and suggestions. 
This has been revised accordingly. 

2. The resolution of figure 2A and 2B is too low. The morphology is not clear. Please provide high-resolution images.
Response: In order to show the full thickness of the colon specimens, 4x magnification images were taken. We have provided high-resolution images (600 dpi). It is possible that resolution goes low in the combined PDF format. Sorry about it.

3. Did you see any granulomas in rats?
Response: We saw some areas of clustered inflammatory cells, similar to granulomas, in the colon (site I) of TNBS treated rats. 

Reviewer #2:
Manuscript Summary:
The manuscript by Geesala et al. described a refined protocol of TNBS-induced CD-like colitis animal model that has distended region proximal to the inflammation site and non-distended region distal to the inflammation site. This animal protocol will be suitable for the study of mechanical stress-induced changes in the gut in inflammatory bowel disease that are independent of inflammation.

Major Concerns:
No major concerns.

Minor Concerns:
1. How long is the distended region extended proximal to the site of TNBS instillation? It looks like the cecum is also distended in TNBS-treated rat in Fig. 1A. Does it happen to all TNBS-treated rats?
Response: Thank you for the comments and questions. 
TNBS at the dose specified in our protocol consistently leads to inflammatory stenosis and proximal distention in all rats. The distended region is usually of 4~5 cm proximal to the inflammation site. In severe cases, it may extend to the cecum as shown in Fig. 1.A. 

2. Page 7, line 1. Is it possible to count the smooth muscle cells on tissue slides stained by Masson's Trichrome method?
Response: We used slides of H&E stain for measurements of smooth muscle cell number and thickness. This is now specified in the revision. Sorry about the confusion. 

3. Fig. 2B, site I. The staining mostly looks blue. It is hard to tell the border of the circular muscle layer. thus, It is unclear how the muscle thickness and smooth muscle numbers were measured at site I.
Response: In the slides of H&E stain, it is not difficult to find the borders. Also, we took 4 views and measurements for each specimen. The image in Fig 2 for site I is of severe inflammation and fibrosis. By adjusting focus and taking different views (4 views/sample) of the specimen, we can have good measurements. 

Reviewer #3:
Manuscript Summary:
The authors aim to detect the role of mechanical stress in fibrosis (and inflammation) in CD and present an animal model (rat) in which they us TNBS induced colitis through intracolonic instillation of TNBS (65 mg/kg) in 250µL of 40% ethanol into the distal colon. They then describe histological as well as qPCR based analysis of their outcomes.
Overall it is a quite interesting model as they used a TNBS colitis model to make mechanical stress visible by distend proximal lumen. And fibrosis was observed in the colon proximal to the TNBS instillation site. They owe the fibrogenesis to the mechanical stress as little inflammation was found, which is in line with the clinical observation, since anti-inflammatory therapy doesn't work well on stenosis patients and fibrosis can still progress without inflammation. There are major revisions needed prior to acceptance.

Major Concerns:
1. The authors empathize the model can be used to detect the role of mechanical stress in inflammation, fibrosis, and tissue remodeling in Crohn's disease in the whole article. Although inflammation is usually associated with mechanical stress, the relation between mechanical stress and inflammation is not revealed in this model. And they seem to interpret that fibrosis is induced without inflammation, and solely caused by mechanical stress. It might be better to adjust the title as well as the content and delete the word "inflammation". Also the abstract states that barrier function was changed, which was not investigated in the model at all. Please complete the analysis or delete the paragraph.
Response: Thank you for the comments and questions. 
Per reviewer’s suggestion, the word “inflammation” is deleted from the title, and the context is adjusted accordingly. The words “barrier function” are deleted in the abstract. 

2.Why do the authors skip the presensitazition step like other TNBS model? Is fibrosis can be induced without repeated cycles?
Response: We tested single dose and multiple doses of TNBS in pilot study and found that single dose of TNBS as described in our protocol consistently induced transmural colitis and fibrotic changes in Sprague-Dawley rats (not in mice). Fibrosis induced by repeated cycles of TNBS was no more severe than single dose did in rats. Moreover, multiple doses made it difficult to identify sites P, I, and D. 

3. When they measure the muscle layer, they only measured circular muscle layer, is the longitudinal muscle layer affected or not?
Response: Yes, the longitudinal muscle layer is affected as well. We now included the data of longitudinal layer (Fig. 2 E and F). 

4. The image of site P and D in Fig.2A and 2B doesn't look like distal colon. They look a little bit more like proximal colon.
Response: We only took the distal part of the colon for study in this work (i.e. for sites P, I, D), as shown in Fig. 1. The proximal colon was not taken for this study.  

5. How do they explain the Site P was detected with higher IL-6 and CTGF mRNA expression with lower inflammation and fibrosis grade compared with Site I?
Response: As shown in Fig. 3, the IL-6 and CTGF mRNA expression in site P was not statistically higher than in site I. However, in some individual colitis rats, the expression levels of IL-6 or CTGF in site P might be higher than in site I, while inflammation was not visible there. In a separate study using mechanical obstruction model, we also saw similar extent of increase of IL-6 and CTGF expression in the distended colon segment proximal to obstruction, compared to non-distended distal segment (data not shown in this paper). This indicates that mechanical stress certainly induces up-regulation of pro-inflammatory and profibrotic mediators. This is further elaborated in Discussion. 

6. The analysis is quite superficial. What markers for mechanical stress can be used to complete the analysis? Also, what changes to the extra cellular matrix did the authors investigate?
TNBS colitis for induction of inflammation and fibrosis is a very common and old model, the authors truly need to add additional analysis of their mechanical stress theory to prove their point.
Response: Yes, TNBS-induced colitis is a widely used model mimicking Crohn’s-like colitis. While almost all studies focus on the inflammation site (site I) of the model, we focus on the segment prior to inflammation (site P) in this study and take site I and side D as a reference only. This is because site P does not have visible inflammation, but marked distention as shown in Fig. 1. We have measured external circumference of the colon segments as a marker of distention (Fig. 1). According to the law of Laplace, mechanical stress in the tissue is directly proportional to the size of lumen radius (circumference/2π). 
As the reviewer stated earlier, the inflammation site (with inflammatory infiltrations, edema and tissue deformation) is supposedly associated with mechanical stress. But our focus in this study is not the inflammation site, as we do not have other good markers to differentiate the effects of inflammation and mechanical stress in vivo in the site I of the model. However, we do plan to take comprehensive approaches (i.e. in vitro, in vivo, and ex vivo tools, prevention of lumen distention in the colitis model, and comparison of the colitis model with pure mechanical obstruction model) in the future to further differentiate the effects of mechanical stress from inflammatory process. This is further elaborated in Discussion. 
This article is to introduce the model and design for the study of mechanical stress in CD-like colitis. We believe that we have shown representative data to demonstrate the usefulness of the model. Our histology studies have shown increased collagen deposition and fibrosis in sites I and P (Fig. 2). 

Minor Concerns:
1. Why they took Site I sample 4-6cm away from the anal verge while they insert 7-8cm during instillation?
Response: As stated in the Methods and Results, site I tissue was taken 4~6 cm from the end of the colon (not from the anal verge). The colon was isolated above the anal canal, and the anal canal is ~ 2 cm long in rats. However, when we instilled TNBS, the catheter was inserted 7~8 cm from the anal verge.
