Editorial comments:
Changes to be made by the author(s) regarding the manuscript (59236_R1_clean):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
The manuscript has been revised and undergone proofreading.

2. Please revise lines 114-117, 391-394 to avoid previously published text.
The lines have been revised.

3. Keywords: Please consider removing Zen Light software and ImageJ software from the list.
After revising, we have now removed Zen Light software and ImageJ software from the keywords list.

4. In-text citations: Please remove the square brackets enclosing the reference numbers. The corresponding number from the reference list mast appear superscripted without a space after the word/group of words it applies to but before any punctuation.
All square brackets enclosing the reference number has been removed and does now appear without  space after the word/group of words it applies.
[bookmark: OLE_LINK1]
5. Please abbreviate liters to L (L, mL, µL) to avoid confusion.
Liters have now all been abbreviated to L

6. Please include a space between all numerical values and their corresponding units: 15 mL, 37 °C, 60 s; etc.
A space is now added between all numerical values and their corresponding units.

7. 2.4: How large is the incision?
The text has been edited to ‘cut’ instead of ‘incision’ since the intestines are being separated from the ventricle and cecum. 

8. 4.2: Please specify the image used (from step 3.4.8?). How many snapshots are taken?
On the microscope, the objective used to look at the tissue section should preferably be an x5 or x2.5 so that as few pictures are taken to cover the whole tissue section.
The number of snapshots that is needed should be until the fully cover the tissue on the slides is reached 

9. Please replace commercial language (HistoClear) with a generic term.
The commercial name HistoClear have been replaced with a generic term and is referred to as a clearing agent in the protocol. 

10. Figure 2: Please describe the left, middle and right panels in the figure legend.
A more detailed figure heading has been added to the figure legend, describing that figure 2 contains an illustration of BrdU immunopositive cells per crypt for all the three parts of the SI, the duodenum, jejunum, and ileum.

11. Figure 4: Please apply superscript formatting to the number “2” in the unit of “μm2”.
Superscript formatting is now added.

12. Reprinted figures must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
This figure has been modified from Hytting-Andreasen et al. and a citation is added to the figures.

13. 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 do not abbreviate journal titles. See the example below:
Bedford, C.D., Harris, R.N., Howd, R.A., Goff, D.A., Koolpe, G.A. Quaternary salts of 2-[(hydroxyimino)methyl]imidazole. Journal of Medicinal Chemistry. 32 (2), 493-503 (1998).
A JoVe reference style has now been added to the references. 

14. Table of Materials: Please ensure that it has information on all relevant supplies, reagents, equipment and software used, especially those mentioned in the Protocol.

The table of materials have been updated and has information on all relevant supplies, reagents, equipment, and software used in the protocol.


Reviewers' comments:

Please note that the reviewers raised some significant concerns regarding your method and your manuscript. Please revise the manuscript to thoroughly address these concerns. Additionally, please describe the changes that have been made or provide explanations if the comment is not addressed in a rebuttal letter. We may send the revised manuscript and the rebuttal letter back to peer review.
Reviewer #1:
Manuscript Summary:
The authors have made a significant effort to improve the manuscript, with the introduction now providing a much better rationale for the described work. I still question the novelty of the work described, with significant detail being used to describe fairly traditional and robust methods (e.g. H&E). Despite this, I do recognise the need to create universal methods for assessing intestinal injury, particularly in mucositis research in which studies are challenging to compare due to variations in endpoint analyses.

Thank you again for reviewing this manuscript. We do agree that traditional and robust methods (e.g. HE staining, which most researchers are familiar of) are described in details, but this is due to journal requirements. The methods that we aim to describe and film are not novel, but still not trivial. 

Major Concerns:
The authors describe that plasma citrulline requires highly specialised methods and as such, small intestinal wet weights provide a cheaper and more simple method of analysing enterocyte mass. Whilst this is true, the authors have neglected to acknowledge that small intestinal weights require the animal to be sacrificed and prevent the ability to collected repeated measures from one animal. As such, it could be argued that small intestinal wet weights is an unethical alternative to plasma citrulline analysis. Furthermore, the costs of additional animals and associated husbandry must be considered in the context of intestinal wet weights as an endpoint. This needs to be discussed / acknowledged.
Thank you for pointing this out. We do acknowledge citrulline as a very good and strong method for measurement of enterocyte mass and in this manuscript we simply present an alternative method for measuring enterocyte mass. In the manuscript, we have now considered some of these points and discussed these further. 
Added to the manuscript; 
A major advantage of measuring plasma citrulline is the ability to collect repeated measurements from one animal. However, multiple blood sampling in mice is restricted to a total blood volume of 6µL/g/week and requires general anaesthesia. This unfortunately also limits the use of citrulline measurements in mice. Further, measurement of citrulline requires high-performance liquid chromatography, which is costly and time consuming. Recently, we showed that citrulline levels in mice correlate significantly with SI weight (p<0.001) (unpublished data), making citrulline a direct measurement reflecting enterocyte mass. A limitation to the measurement of small intestinal weight is the necessity for the mice to be sacrificed and thus no repeated measurements within the same mouse is possible. Still the method provides the possibility to perform a variety of other tissue analysis directed to the research question, and these facts can conceivably make up for the additional use in animals. We therefore suggest using SI weight as an easy, cheap and fast biomarker of injury and adaptation in mice. To ensure reproducibility and acceptable analytic variation, the intestines should be carefully removed from the animal, flushed with saline, emptied and dried before weighing. In this report, we show exactly how this procedure is performed. 

The authors spend excessive time discussing previous models of MTX induced mucositis, and the dosing schedules used. Whilst this is of interest, this needs to be shorted as it is beyond the scope of the manuscript. Your study is primary focused on endpoints of intestine injury, not the development of an MTX mucositis model. Perhaps consider discussing other primary endpoints used by other studies, not the dosing strategies.
Thank you for pointing this matter out. We do spend some time justifying why we used 400 mg/kg 5-FU in mice as the dose in our model. We agree that this section is a bit redundant and we have therefore deleted this section since it is beyond the scope of the manuscript. 

You mention that plasma citrulline and SI weight correlate in your model (unpublished data). Is it possible to include this in your paper? This would further validate the importance/rigor of small intestinal weights as an alternative to plasma citrulline.
Whilst this is a very good suggestion, we can unfortunately not include our data concerning correlation between plasma citrulline levels and SI weight. Our plan is to get this specific data published in the near future. 

Whilst you acknowledge that an intact crypt is one that is whole, but significant bias and variation could be introduced by simply including obliquely cut crypts in your analysis. How do you ensure that the crypts you are including in your analysis are 
1) intact, and 2) not oblique. Are there alternative methods of fixing and preparing the tissue that overcome this? Please provide greater detail on crypt selection (perhaps a representative image of what constitutes an intact crypt vs a non-intact crypt would be useful?), and please acknowledge the limitations of this method.
Thank you for pointing this out. We have now disuses this method and its limitations in the discussion of the manuscript. 
Added to the Manuscript;
The consistency of crypt and villus selection is important to avoid variance and bias when measuring crypt depth and villus height. When embedding the tissue in paraffin, the intestines are positioned in an upright position to make transverse cuts, thus increasing the possibility for intact villus and crypts. After cutting of the tissue, a well-orientated crypt and/or villi are selected from a designated criteria set, where crypts and villus are represented from crypt bottom to the top of the villus, with clear borders of cells within the crypt and villus. A limitation to this method is the somewhat subjective approach when selecting a well-orientated crypt, since the selection of a well-orientated crypt and/or villi is made after cutting the tissue. A previous study1 has presented an alternative method to overcome this, where they use microdissection. In this method, villus and crypts are selected while looking under a microscope, prior to the tissue being cut. Thus, making it possible to ensure that an intact crypt and villi are being dissected from the tissue. 

Minor Concerns:
Please be consistent with your spelling of diarrhea (vs diarrhoea).
Thank you for pointing this out, it is now corrected.

Please avoid using etc. in sentences.
This is now corrected. 


Reviewer #3:
Manuscript Summary:
This study is well-organized. Intestinal mucositis is clinically important issue. Thus, this manuscript is useful for the basic researchers in this field.
Thank you for some very insightful arguments for this manuscript.

Major Concerns:
In general, intestinal mucositis is characterized by shortening of villi and crypt destruction. This reviewer highly recommends showing the plane results of villus hight and crypt destruction. Further, the typical histological images of intestinal mucositis with normal mucosa could be useful. 
Thank you for these very important arguments. We have added pictures of villus and crypts within normal tissue as well as pictures from the different phases of mucositis. See supplementary figure 1.
Apoptosis is believed to be a critical event in the occurrence of intestinal mucositis induced by 5-FU. Does the authors have some results of apoptosis? 
We, unfortunately, do not have any results of apoptosis within this experiment. 
Inflammatory responses are also important events. So, the determination of various inflammatory parameters such as inflammatory cell infiltration and cytokine expressions could be useful. This reviewer is interested in the correlation between cell proliferation and these inflammatory responses after induction of intestinal mucositis.
The correlation between the injury-induced proliferation in the recovery phase is extremely interesting. Multiple studies have investigated the acute phase and the inflammatory response and injury/mucositis, but we are very eager to investigate the proliferative response and how this correlates to inflammation in the future. 
Unfortunately, we do not have sample material from the described study to perform further analysis, but we do agree that would have been interesting.


Reviewer #4: 
Manuscript Summary:
A method of histologic measurement of crypt depth which correlates with BrdU incorporation during the recovery phase in a mouse model of 5-FU acute injury and repair is presented.
Thank you very much for your helpful inputs regarding this manuscript. A comment has been attached to each valid point to explain the method used further.  

Major Concerns:
1) There is no mention of how or when the mice are sacrificed, it is unclear whether small intestines are partially resected from the same live mice longitudinally, removing organs from live animals is ethically unacceptable.
We neglected to mention how and when the mice were sacrificed, thank you for pointing this very important detail out. It has now been described in the protocol. 
The small intestines are not partially resected from the same live mice longitudinally. The SI for each mouse is removed after the mouse has been sacrificed and then cut into minor sections for histology and assay use. 

2) 400mg/kg of 5FU is an excessive dose, definitely at the high end of doses reported in the literature, needs better justification, do smaller more physiological doses trigger intestinal changes measurable by the proposed methods? If not then the utility of the proposed methods is limited.
When studying 5-FU induced mucositis in mice, doses vary between 300-450 mg/kg in a single i.p. injection and the acute phase is often studied 3 days after injection2-4
[bookmark: _GoBack]Our aim is actually to use a dose that only triggers small changes that can be detected with our methods. We have substantial experience with the chosen dose in normal healthy mice and we have never seen diarrhea, pilo erection or bleeding and BW loss is usually 5-10% however, this depends heavily on the animal facility (noise etc). Therefore, we do not agree that this dose is an excessive dose, when only one dose is administered (it is of course different in models of multiple dosing regimens). However when using transgenic mice that is suspected to be more prone to mucositis we heavily encourage researchers to perform dose response experiments, especially from our own experience that showed that this dose was too high in mice with a cellular knock down of GLP-2 

3) A weight loss of 30% with this high dose is ethically unacceptable, although the authors try to make a point about the use of transgenic mice/weight loss this point is not clearly articulated. The approved recommendation in animal protocols is to sacrifice animals when they reach 20% weight loss, which was not done.
In all our former experiments, there was no indication of such a massive weight loss for non-transgenic mice and thus the model duration over 5 days. We agree that a weight loss of 30% is absolutely unethical, but due to the fact that the severe weight loss came as a surprise, we did not sacrifice them before. From this experience we therefore advice dose-response experiments in mice with any genetic modifications.

4) The utility of the ZEN software for crypt depth measurements needs to be better explained, why can't the same measurements be done with Image J? This is probably the only interesting aspect of this work, but it is not sufficiently explained.
It is possible to use Image J instead of Zen software when measuring crypt depth. In this manuscript, we choose to use Zen software for the morphometric analysis since we found this software to be a bit more user friendly, but it is of cause a matter of opinion. 
Zen software does not provide the features we used to measure area of BrdU staining and for this reason, we choose to use Image J, we therefore present the readers for two free software’s.
5) The observation that crypt depth is not reduced after acute injury on days 1-2 needs to be explained.
The crypts are certainly damaged after chemotherapy, due to apoptosis of proliferating cells in the crypt. However, our point is that this is not reflected when only measuring the height of the crypts since a proportional large part of the height in this state is cells not undergoing apoptosis (e.g paneth cells). Therefore, the measurement of crypt height does not reflect proliferative activity. The crypts are reduced in height in jejunum and ileum (about 13% in ileum) showing that they are damaged, but due to a relative small sample size, this is not statistically significant.

Minor Concerns:
1. The correlations shown between BrdU and crypt depth over time need a better explanation in the context of injury and repair.
A better explanation in context to correlation between BrdU and crypt depth have been added to the protocol.
Morphologic and functional changes are often studied in 5-FU induced mucositis models, where the intestinal adaptation is assessed by villus height and crypt depth. During this study, we found that during the acute phase of mucositis, which is equant to the injury phase, proliferation measured by BrdU incorporation is not correlated to crypt depth. In contrary to this, crypt depth is significantly correlated to proliferation seen in the repair phase of mucositis, 3 to 5 days after induction. This suggests that the acute phase of mucositis is not measurable in crypt depth alone.
We suggest that when using proliferation as an endpoint in the acute phase of mucositis mice BrdU incorporation should preferably be used but when quantitating hyperproliferation in the later stage during the regenerative phase, crypt depth is a reasonable alternative. The goal with this study was to describe this model in a way that it can be used for all researchers, both in the field of oncology but especially researchers not familiar with models if intestinal injury.

2. The points about weight loss and age in transgenic mice are hard to understand.
Thank you for pointing this out, we agree that this is hard to understand and has been removed from the manuscript. 
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