Editorial comments:

Changes to be made by the Author(s) regarding the written manuscript (58922):


1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Done.

2. Please revise lines 205-207, 213-217 to avoid previously published text.
Done.


3. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. 
We reused part of the figures and scientific data recently published in PLOS ONE, as per PLOS copyright policy, that can be found at this link: https://journals.plos.org/plosone/s/licenses-and-copyright: “PLOS applies the Creative Commons Attribution (CC BY) license to articles and other works we publish. If you submit your paper for publication by PLOS, you agree to have the CC BY license applied to your work. Under this Open Access license, you as the author agree that anyone can reuse your article in whole or part for any purpose, for free, even for commercial purposes. Anyone may copy, distribute, or reuse the content as long as the author and original source are properly cited. This facilitates freedom in re-use and also ensures that PLOS content can be mined without barriers for the needs of research”.

The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
Done


4. Please provide an email address for each author.
Done


5. Please revise the Introduction to include all of the following:
a) A clear statement of the overall goal of this method
b) The rationale behind the development and/or use of this technique
c) The advantages over alternative techniques with applicable references to previous studies
d) A description of the context of the technique in the wider body of literature
e) Information to help readers to determine whether the method is appropriate for their application
Done


6. Please replace commercial language “TrypLE” with a generic term.
Done (line 218 of the revised manuscript).

7. Please revise the protocol text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Done.

8. Please revise the protocol to contain only action items that direct the reader to do something (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” Please include all safety procedures and use of hoods, etc. However, notes should be used sparingly and actions should be described in the imperative tense wherever possible.
Done.

9. Line 85: Please specify the reference and use a superscripted numbered reference.
Done.

10. 2.1.3, 2.2.2: How to mix thoroughly, by vortexing?
Both bleomycin (2.1.3) and (2.2.2.) 2,2,2-tribromoethanol solutions were mixed by inverting the tube (lines 118 and 130 of the revised manuscript).


11. 2.3.4: Please specify the size of the incision.
The incision was about 1 cm in length (line 153 of the revised manuscript).

12. 2.3.8: What magnification is needed?
Microscope magnification was set between 1 and 1.2 (line 166 of the revised manuscript).

13. 3.1.1: Please describe how this is done. What culture medium is used and under what culturing conditions?
As specified in lines 208-209, the isolation, characterization and cultivation of mesenchymal stromal cells from human umbilical cord were already described in previously publications (references 8-10). 

14. 3.1.3: Please mention how long it roughly takes for the cells to detach.
The cells start detaching after about 1 minute incubation with tripsin (line 218 of the revised manuscript).

15. 3.2.1: Are the mice used in this step from step 2 or different?
They are the same mice. In the described protocol (Figure 1 C), each mouse received a single endotracheal injection of bleomycin (step 2) followed by a double infusion of hUC-MSC into the tail vein (step 3), 24 hours and 7 days post bleomycin administration.   
16. Please refer to Figure 1 in the protocol.
Done (lines 174, 260 and 285 of the revised manuscript).


17. Please mention what happens to the mice at the end of the protocol. Please move the protocol details in lines 208-217 to the protocol.
Done. Lines 283-295 were added to the protocol in the revised version of the manuscript text and the corresponding details in the results were deleted. 

18. Please also describe staining in the protocol because staining data are presented in the Results section.
Hematoxylin-Eosin (H&E) and Picrosirius Red staining, and HLA-1 immunostaining of lung sections were performed following conventional protocols. Detailed methods were already described in a previous published article; corresponding citation reference was added (lines 309 and 320 of the revised manuscript).

19. Please include single-line spaces between all paragraphs, headings, steps, etc.
Done.
20. Please do not highlight any steps describing anesthetization and euthanasia.
Done.

21. Please revise the Acknowledgements section to include any acknowledgments and all funding sources for this work.
Done


22. References: Please do not abbreviate journal titles.
Following JoVE Instructions for Authors, references have been formatted following the JoVE EndNote style file.

23. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file.
Done.

Reviewers' comments:
Please note that novelty is not a requirement for publication and reviewer comments questioning the novelty of the article can be disregarded.
Reviewer #1: 
In this manuscript, Orlando et. al. present a compelling protocol and argument for the use of endotracheal injection of bleomycin, along with the therapeutic potential for the use of hUC-MSC infusion to treat pulmonary fibrosis induced by bleomycin injury. 

While this protocol is descriptive and useful for inducing bleomycin induced lung injury, there are other protocols on JoVE that have previously shown endotracheal injection (Direct Tracheal Instillation of Solutes into Mouse Lung, Helms et. al. 2010), and others that show intratracheal instillation of bleomycin (Noninvasive Intratracheal Intubation to Study the Pathology and Physiology of Mouse Lung, Cai and Kimura 2013; An Improved Method for Rapid Intubation of the Trachea in Mice Vandivort et. al. 2016). Given that there are multiple JoVE articles that are representative of similar procedures, the novelty of this manuscript should be judged based on the endotracheal injection, specifics of the protocol, and the involvement of tail-vein injection to provide hUC-MSC infusion.
With this protocol involving novelty in its form of bleomycin challenge and treatment, I suggest this manuscript be accepted with the following revisions and questions answered:

1 - Abstract - Number of hUC-MSC in middle of first paragraph requires a superscript in its scientific notation.
Done.


2 - Protocol 1.2 - Why are female mice preferred in this case versus male mice? Why 3-4 months old specifically over younger or older? These questions are asked in response to a statement observed later in the manuscript where authors mention bleomycin induced lung fibrosis being variable based on strain, age, and gender of mice (Discussion lines 291-296).
Female mice were used because our main interest in research is interstitial lung disease associated to systemic sclerosis, which is a disease largely prevalent in young adult females.

3-4 month old mice were chosen because this is the age at which they just entered the adult phase (mice attain sexual maturity at 8-12 weeks of age [Dutta S, Sengupta P. Men and mice: Relating their ages. Life Sci. 2016 May 1;152:244-8. doi: 10.1016/j.lfs.2015.10.025. Epub 2015 Oct 24]). Thus, they can be considered as young adult mice, preferable over younger, since lung fibrosis is not common in very young individuals, and preferable over older, since previous studies [Sueblinvong et al., Predisposition for Disrepair in the Aged Lung, AM J MED SCI 2012] demonstrated that aged mice exhibited alterations in lung fibroblast phenotype leading to increased susceptibility to disrepair and fibrosis after lung injury, which could represent a possible bias in our experimental model. 
This considerations and relative references have been included in revised manuscript (lines 396-404). 
3 - Protocol 2.1.2 - A reference is missing in line 85.
References 6 and 7 have been added.
4 - Protocol 2.1.3 - Grammar - "Mix thoroughly to avoid clot formation".
Done.

5 - Protocol 2.2 - Why is tribromoethanol solution used for anesthesia over ketamine and xylazine cocktail? Would ketamine and xylazine be appropriately used as well? Please respond.
Ketamine and xylazine can be used for anesthesia as well as tribromoethanol. But in mice their effect dose is close to lethal dose, thus ketamine and xylazine can easily induce a respiratory arrest. Conversely, tribromoethanol dosing can be easily adjusted and is thus a preferable anesthetic agent. 

This consideration has been included in the discussion (lines 381-384).
6 - Figure 2 -

a. Authors state presence of widespread inflammatory infiltrates (line 249), though no data is presented beyond IHC staining. Please include BAL cell counts or appropriate inflammatory cell staining in tissue to support this statement.
BAL cell count was not performed. Inflammatory changes in tissue were assessed by a histological scoring system based on the inflammatory infiltration around bronchioles, bronchi, blood vessels and interstitial pneumonia observed in hematoxylin-eosin stained lung sections. Moreover, we performed lung section staining with two different monoclonal antibodies, one targeting galectin-3, a general macrophage marker of chronic inflammation and fibrosis during bleomycin-induced fibrosis, the other one targeting a more specific marker of M2 macrophage activation such as arginase-1, to specifically label these cells in lungs taken from the experimental mice. Corresponding methods and results were already described in a previous published article (reference 10). We added a statement regarding quantification method for inflammation in the revised text (lines 311-313).
b. Ashcroft scoring of lung tissue sections would be beneficial, especially since days 8 and 14 are not shown in the IHC figure.
Ashcroft scoring of lung tissue sections was performed; corresponding results were already described in a previous published article (reference 10) and also reported in the revised text (lines 313-315).  
7 - Figure 3 - Please include an IHC staining of hUC-MSC in saline treated samples.

IHC staining of hUC-MSC was performed in saline-treated samples, but no cell could be detected given the absence of inflammatory foci attracting hUC-MSC. This statement was included in the revised text (lines 323-325).
8 - Table of Materials - Is this figure missing or omitted? There is a page left for it though it is not available.
Table of Materials has been included.

9 - Discussion -

a. Please maintain the same formatting for spacing between sections (see lines 296-298 vs lines 300-301).
Done.
b. Awkward sentence structure/grammar - lines 307-308.

Sentence was removed because not essential.
c. Lines 314-317 - These statements seem to be overreaching without proper references. Are there studies where endotracheal administration would be preferred over the methods previously used? Please include references to support these statements.
Probably our general, speculative statement was not properly written, thus inducing a misunderstanding by the Reviewer. We intended to say that this method could be applied to instillation of drugs or agents other than bleomycin in order to make different experimental lung disease models. We rephrased the statement in the revised text (lines 421-422).
10 - Acknowledgements - Please insert text or remove section.
Done.
Reviewer #2:
Manuscript Summary:
In this manuscript, Orlando et al. present a protocol of intravenous injection of human umbilical cord mesenchymal stromal cells (hUC-MSC) to attenuate endotracheal (ET) Bleomycin-induced fibrosis in female B57BL/6 mice. Fibrosis was induced using a single endotracheal injection of Bleomycin (1.5U/kg) and intravenous injection of hUC-MSCs through the tail was introduced at 24 hours and 7 days post Bleomycin injection. The authors have analyzed readouts from days 8, 14 and 21. The authors also showed representative data from their study.

Major Concerns:
1. The introduction of the manuscript is missing some important background information that will facilitate better understanding of why the model is needed. The authors should answer the following questions in the introduction:
a. There are several models of pulmonary fibrosis in mouse and human tissues. What are the limitations of other models? And what are advantages and disadvantages of the presented model in comparison to others?
The advantage of the presented model is to avoid the scalding effect of bleomycin on the tracheal mucosa. In fact, by exteriorizing the trachea and visualizing it through an operating microscope it is possible to obtain instillation of the entire volume of bleomycin solution directly into the lower airway without any spills in the upper airway. This consideration has been included into the revised Introduction (lines 80-84).
b. There are several routes for Bleomycin administration that have been explored. Intra-tracheal (IT) has been the most common used route (1). The authors claimed: "To date, the endotracheal injection of Bleomycin has been the most common method to induce pulmonary fibrosis in the mouse". It is possible that this was a typo, but endotracheal ET administration is more invasive than IT and is not commonly used.
We thank the Reviewer for raising this point. By checking the literature, we found that intratracheal and endotracheal are terms often interchangeable. For instance, the review by Moore BB et al. [Moore, B. B. et al. Animal models of fibrotic lung disease. Am J Respir Cell Mol Biol. 49 (2), 167-179, (2013).] reports the following: “The delivery of bleomycin directly to the airways can be accomplished by direct intratracheal injections after surgical neck cutdown, … or by endotracheal intubation”, whereas the book chapter 2 - The Bleomycin Model of Pulmonary Fibrosis (in Laure Rittié (ed.), Fibrosis: Methods and Protocols, Methods in Molecular Biology, vol. 1627, DOI 10.1007/978-1-4939-7113-8_2, Springer Science+Business Media LLC 2017) describes a method similar to ours as a “Direct Endotracheal Injection of Bleomycin in Mice”. References have been included.
c. Adding to the previous comment. The authors must explain the reason of choosing endotracheal administration of Bleomycin as there are less invasive ways. Another JoVe article has covered IT administration of Bleomycin (2). 
Please check our reply to letter a. above. In addition, we wish to point out that we were invited from JoVe Editorial Board to describe in detail our method, following our recently published article in Plos One. Reference to the other JoVe article has been included. 


2. The authors have only used female mice of twelve to sixteen weeks of age. It would be beneficial for the reader to explain why the gender was chosen. Do the authors have experience with inducing the model in male mice?
Female mice were used because our main interest in research is interstitial lung disease associated to systemic sclerosis, which is a disease largely prevalent in females.
3. The authors must also address whether the incision around the trachea has any adverse effect. Were the mice given antibiotics afterwards?
We did not observe any adverse effects. Mice were free from fever and no sign of inflammation or infection was observed around the trachea and in correspondence of the skin wound. Therefore there was no need of antibiotic prophylaxis. This observation was inserted into the Discussion of revised manuscript (lines 384-387).

4. The authors should discuss the reasons for dosing of the hUC-MSCs.
Line 409 of the revised manuscript: hUC-MSC dose was chosen following a previously published article (reference 21).

5. The authors mention anti-inflammatory effects of hUC-MSC treatment. However, none of the representative data shows the anti-inflammatory effects.
As addressed in response to Reviewer #1, inflammatory changes in tissue were assessed by a histological scoring system based on the inflammatory infiltration around bronchioles, bronchi, blood vessels and interstitial pneumonia observed in hematoxylin-eosin stained lung sections. Moreover, we performed lung section staining with two different monoclonal antibodies, one targeting galectin-3, a general macrophage marker of chronic inflammation and fibrosis during bleomycin-induced fibrosis, the other one targeting a more specific marker of M2 macrophage activation such as arginase-1, to specifically label these cells in lungs taken from the experimental mice. Corresponding methods and results were already described in a previous published article (reference 10). We added a statement regarding quantification method for inflammation in the revised text (lines 311-313).

6. The authors indicate the progressiveness nature of their model. This should be supported with some representative data. The i.t. bleomycin model typically peaks in fibrosis between days 14-21. Are these the same time points in this model? Does this model resolve on its own like the i.t administration?
To follow the evolution over time of the histopathological changes in lung tissues, mice were sacrificed at different time points after endotracheal injection of bleomycin, typically corresponding in this mouse model to the phases of inflammation (8 days) and fibrosis (14 and 21 days). Our data demonstrated the progression between days 8 and 21 of the lung inflammatory/fibrotic process induced by bleomycin, with lung damage peaking at 21 days, and its significant attenuation by hUC-MSC at each time point. Corresponding results were already described in a previous published article (reference 10). Lung changes later than 21 days were not evaluated.   

7. In the discussion, authors indicate that "recently, always more advanced, non-invasive techniques have been developed to accomplish it". Author should clarify the advantages of their model over using such non-invasive techniques.
As replied before, the advantage of the presented model is to avoid the scalding effect of bleomycin on the tracheal mucosa. In fact, by exteriorizing the trachea and visualizing it through an operating microscope it is possible to obtain instillation of the entire volume of bleomycin solution directly into the lower airway without any spills in the upper airway. This consideration has been included into the revised Introduction (lines 80-84).
Minor Concerns:

1. Missing reference at line 85.

References 6 and 7 have been added.

2. Figure 1. Legend is missing letter abbreviations.

Legend has been corrected.


3. Authors should comment on the time of how long hUC-MSCs can survive in suspension before injecting into the tail.
Done (line 230 of the revised manuscript). hUC-MSCs can survive in sterile saline solution only few hours. Therefore, for optimal results, is recommended to prepare the cell suspension the same day of tail vein infusion. 

References:
1. Moore B, Lawson W, Oury T, Sisson T, Raghavendran K, Hogaboam C. Animal Models of Fibrotic Lung Disease. American journal of respiratory cell and molecular biology 2013; 49: 130522202035005.
2. Cai, Y., Kimura, S. Noninvasive Intratracheal Intubation to Study the Pathology and Physiology of Mouse Lung. J. Vis. Exp. (81), e50601, doi:10.3791/50601 (2013).
Reviewer #3:
Manuscript Summary:
In this manuscript, the authors described in details about the optimization of endotracheal bleomycin injections to induce pulmonary fibrosis in mouse model. Further, they also detailed the protocol used for systemically injecting the human umbilical cord mesenchymal stromal cells. Overall, the present study has been well designed. However, the manuscript does not merit the publication because of following reasons.


Major Concerns:

1) Endotracheal injection methods have been previously described in details (PMID: 78675, Book chapter in methods in molecular biology, Fibrosis methods and protocol link https://link.springer.com/protocol/10.1007%2F978-1-4939-7113-8_2).


2) Authors themselves have reported this methods in previous publication (PMID: 29856737).


3) Tail vein injections are very common in research field and pictorial representation has been well described previously.
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