January 12, 2021


Journal of Visualized Experiments
Editorial office


Dear Editor and reviewers:

We appreciate your review of our manuscript entitled: “Generation of Chronic Pancreatitis Mouse Model via Bile Duct TNBS Infusion.” Thank you for your valuable comments. We have revised the manuscript based on your comments. Below are our point-to-point answers to your comments:

Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use.
Answer: We have thoroughly proofread our manuscript, and all abbreviations are addressed at first use.

2. Please provide an email address for each author.
Answer:
Dr. Wenyu Gou:  gou@musc.edu; 
Lindsay Swaby swaby@musc.edu; 
Dr. Amber Marissa Wolfe: amber.wolfe@va.gov; 
Dr. William Lancaster: lancastw@musc.edu;  
Dr. Katherine Morgan: morganka@musc.edu; 
Dr. Hongjun Wang: wangho@musc.edu

3. Please refer to the instructions for authors and JoVE’s style guide to organize your manuscript in this order: Title, author names and affiliations (with email addresses)+corresponding author information; Summary; Abstract; Introduction; Protocol; Representative Results, Figure and Table Legends; Discussion; Acknowledgments; Disclosure; References; Figures (uploaded individually without legends); Tables (uploaded individually without legends); Table of Materials if applicable; Supplementary material
Answer: We have re-formatted the manuscript as requested.

4. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s), but before punctuation.
Answer: This has been changed as suggested.

5. Please revise the text, especially in the protocol, to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Answer: This has been revised.

6. Please introduce the information about the strain, age, and sex of the animals (line 160) to the beginning of the protocol and also specify details regarding housing, diet etc. If this information has been published, you can also cite that reference.
Answer: We have added this information in the revised manuscript.

7. 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 add more details to your protocol steps. 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. Please add more specific details (e.g., button clicks for software actions, numerical values for settings, etc.) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
Answer: We have added more details in the protocol so that the viewers can follow and replicate the protocol.

8. Please include a one line space between each protocol step and then highlight up to 3 pages of protocol text for inclusion in the protocol section of the video.
Answer: This has been changed.

9. As we are a methods journal, please add limitations of the technique to the Discussion.
Answer: Limitations of the technique have been added in the discussion.

10. Please include an Acknowledgements section after Discussion but before Disclosures, containing any acknowledgments and all funding sources for this work.
Answer: This has been added.

11. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, 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 and do not abbreviate journal names.
Answer: References have been re-formatted according to the Endnote style of JOVE.

Reviewers' comments:
Reviewer #1: Manuscript Summary: Excellent work. Congratulation
We appreciate the positive comments.

Reviewer #2:
Manuscript Summary:
We thank you for the comments: “In the present manuscript, the authors demonstrate a valuable model for studying chronic pancreatitis, i.e. TNBS model. The protocol is easy to follow, yet needs to be improved in some aspects.”

Major Concerns:
1. Intro: The authors state that “the TNBS model also replicates other pathological features of the human condition such as fibrosis, mononuclear cell infiltration, and replacement of acinar cells with fatty tissue". Please provide a supportive reference for this statement.
Answer: As reported by Puig-Divi and colleagues, TNBS instillation into the pancreatic duct could result in chronic pancreatic disease. Morphological examination revealed changes mimicking features of chronic pancreatitis in humans, consisting of various degrees of periductal and lobular fibrosis, duct stenosis, patchy acute and chronic inflammatory cell infiltrates, and signs of gland atrophy in the rat model [1]. In addition, Cattaruzza demonstrated that TNBS infusion induced CP in mice, and the most striking feature was the massive loss of acinar cells and their replacement by fat and fibrosis as seen in human disease [2]. Both references are included in this revised manuscript.

2. Lin 69: define "ideal volume" already here and not as late as in the line 125.
Answer: We clarified in the protocol that TNBS was diluted into 50ul of volume with 10% of ethanol for injection in the revised manuscript.  

3. Line 94: "Gradually infuse the solution (TNBS or vehicle) into the pancreatic duct over the course of one minute." Please comment on how this gradual infusion is achieved already here not as late as in Line 127.
Answer: Gradual infusion can be achieved by injecting TNBS with an insulin syringe with a 31G needle. The needle has to be pushed extremely gently to make sure the solution is injected gradually. This has been updated in the manuscript. 

4. Line 107: "Continue to provide analgesics and supplemental heat for another 48 hours post-surgery". Which analgesics are applied by the authors during this time period?
Answer: Buprenorphine (0.1 mg/kg i.p.) was given every 12 hours as analgesics for another 48 hours post-surgery.

5. Line 114: "Use Von Frey monofilaments to measure abdominal mechanical hypersensitivity before and 3 weeks post-surgery as described." Please describe the natural course of pain development in these animals and their survival curve.
Answer: In our study and the study by the Cattaruzz group [2], abdominal mechanical referred pain or sensitivity could be detected as early as 1 week after TNBS infusion and peaked at 2-3 weeks post TNBS infusion. 


[bookmark: _Hlk61263523][bookmark: _Hlk61259959]Fig.1 TNBS-induced CP increases pain behaviors. Mice abdominal mechanical sensitivity was measured by VFF method using applied forces of 1g in ascending order to the upper abdominal area for 10 times every 1-2s.  A response was considered positive when the mice raised, retracted, or lick the abdomen (withdrawal response). The data are expressed as the average of the number of withdrawal responses per filament per experimental group. At least 3 mice were included in each group.




The mortality rate in our model is less than 10%, and deaths normally occurred within 48hrs after the surgery, mainly caused by surgery complications. Damage to the bile duct was the leading cause of mortality in our experience. 

6. Line 116: I could not find any info on the abdominal sensitivity of these animals in the subsequent section.
Answer: Information on the abdominal sensitivity of animals has been added to protocol section 3.3. 

7. Please provide a brief example of von Frey results as obtained from this model.
Answer: Figure 1D in the manuscript showed abdominal withdrawal threshold measured by the VFF method at 3 weeks after injection. In addition, Fig.1 above shows that TNBS-induced CP pain behaviors lasted for at least 3 weeks after TNBS infusion.

8. Please comment on the difficulties and caveats related to performing abdominal sensitivity testing via von Frey filaments in mice.

Answer: As pain cannot be directly measured in mice, stimulus-evoked methods such as abdominal sensitivity testing via von Frey filaments have been developed. The difficulties and caveats related to performing abdominal sensitivity testing were described by Deuis and colleagues [3]: “Mice may respond to initial contact with a filament with a “touch-on” response, the manual von Frey method needs to be applied in the ascending order to the upper abdominal area. A touch-on reaction is more likely to occur if the filament is not applied perpendicularly, if the filament is not applied smoothly, or if the filament moves horizontally during the application, inducing scratching. Besides, rodents are intelligent and can learn that premature withdrawal will result in less human interaction and stimulation. Experimenters experienced in the technique can distinguish between “touch on” or false-positive responses, however, this can be difficult for inexperienced researchers and extensive training is usually required to produce high-quality data.”

9. Von Frey testing is a form of evoked pain testing. Please comment on the suitability of the TNBS model for spontaneous pain testing.
Answer: This is a great point. CP patients may suffer from both stimulus-evoked pain and stimulus-independent or spontaneous pain [4]. Stimulus-evoked pain includes hyperalgesia or allodynia and can be measured in the TNBS mice using Von Frey testing. Spontaneous pain may include paroxysmal or continuous pain. The pain appears to be spontaneous, with no identifiable stimulus [3]. The distinction between these two types of pain is extremely difficult to distinguish. To the best of our knowledge, it is unclear if the TNBS mouse model can be used to recapitulate spontaneous pain based on current literature. 

10. Please also briefly discuss the advantages of this model in comparison to multiple other CP models, as discussed in Reference 1.
Answer: The following information has been included in the discussion: “TNBS-treated mice demonstrated abdominal hypersensitivity and increased pain-related behaviors as well as a “generalized hypersensitivity” to painful stimuli, a phenomenon that has been observed in CP patients [2]. In addition to accurately mimicking CP pain, the TNBS model also replicates other pathological features of the human condition such as fibrosis, mononuclear cell infiltration, and replacement of acinar cells with fatty tissue [1, 2]. Compared to other CP mouse models, the TNBS model is most commonly used to evaluate analgesic effects in addition to inflammation [2, 5, 6]. The other advantage of the TNBS model is that the drug is injected directly into the pancreas, which reduces damage to other organs that may interfere with the study [7].

Minor Concerns: none

Reviewer #3:
Manuscript Summary:
We appreciate the reviewer’s comments: “The JoVE62080 manuscript (title: Generation of Chronic Pancreatitis Mouse Model via Bile Duct TNBS Infusion) present the step-by-step surgical method for chronic pancreatitis induction by TNBS. This is a rarely used method in the research field of chronic pancreatitis, but the authors highlighted the advantages of this model”.

Minor Concerns:

1. Please write the Trinitrobenzene Sulfonic Acid to abstract and introduction as well, not just the abbreviation the TNBS.
Answer: This has been changed as suggested. 

2. The use of % in case of solutions or reagents are not exact enough, the w/v% or w/w % are better. However, I recommend using M (mol/L) for the final concentration of TNBS, because the purchased stock solution of TNBS is also expressed in M, it is 1M.
Answer: We appreciate the comments. We have added that 0.75% TNBS = 0.0075 mol/L = 0.00855 g/mL in the revised manuscript.

3. The further thing is that the “Prepare 0.75% TNBS (Table of Materials) by dissolving in 10% ethanol and dilute to ideal volume using saline" sentence is not fully clear. First you prepare 0.75% TNBS in 10% ethanol, then you further dissolve it in saline or you dilute the stock TNBS in 10v/v% ethanol (in saline) solution to 0.75%? Please clarify that sentence
Answer: We have clarified how to prepare TNBS in the method section. Please also see response to Review 2, question #2.

4. The needle what is injected into the pancreatic duct is sharp and pricking. How can you prevent the perforation of pancreatic duct? Can an unsharpened needle be a better solution for this procedure?
Answer: That’s a great point. However, if the needle is unsharpened, it is hard to inject into the bile duct through the papilla of Vater. The only way to avoid perforation of the pancreas duct is to keep the hand stable during infusion.

5. The authors mentioned that the 50 µL from TNBS solution can cause homogenous disease phenotype. However, the weight of mice can influence the required volume of TNBS. The size of pancreas in 20g mice or 30g mice are different. It is recommended to correct the TNBS volume with the weight of animal. Furthermore, the weight of animal should be written in the protocol
Answer: We agree that mouse body weights can vary based on the age. We proposed that TNBS volume may need to be adjusted based on body weight.  

6. Please indicate the mouse strain in the beginning of the protocol
Answer: This information has been added as suggested.
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