Revision note for Manuscript JoVE60070_R1

Dear Editor and Reviewers,
We want to express our appreciation for the thorough review of our manuscript and valuable comments. Accordingly, the manuscript was extensively revised. We hope that the following responses and the corresponding revision of the manuscript fulfill the Editor’s and Reviewers’ requirements for considering this manuscript for publication in JoVE.
Please note: we included in our R1 submission two copies of the manuscript; one is a “clean copy”, and the other is a copy with “Track changes” (using Word). The Track changes copy is located at the end of the submitted PDF file. Lines numbers referred to in this Revision Note are related to the revised, clean-copy manuscript.

Responses to comments made by the editor 
Comments: 
•Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
• Protocol Numbering: Please adjust the numbering of your protocol section to follow JoVE’s instructions for authors, 1. should be followed by 1.1. and then 1.1.1. if necessary and all steps should be lined up at the left margin with no indentations. There must also be a one-line space between each protocol step.

Answer:
Corrected as required. 

--- --- --- --- --- --- --- --- --- 
Comments: 
• Protocol Highlight: Please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps.
1) Will animals be available for filming?
2) The highlighting must include all relevant details that are required to perform the step. For example, if step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be included in the highlighting.
3) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
4) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.
5) Notes cannot be filmed and should be excluded from highlighting.


Answer:
The relevant text was highlighted as instructed (see the revised manuscript- “clean copy”. 
Animals will be available for the film.

--- --- --- --- --- --- --- --- --- 
Comment:
Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.

Answer:
The discussion was extensively revised according to the Editor and Reviewers comments. 

--- --- --- --- --- --- --- --- --- 
Comment:
Figure/Table Legends: Define the error bars in fig 4.

Answer:
The error bar is Standard Error Mean (SEM). It was defined in the figure legend. 
--- --- --- --- --- --- --- --- --- 
[bookmark: _Hlk11669725]Comment:
References: Please spell out journal names.

Answer:
All references are according to the Journal’s style. 
--- --- --- --- --- --- --- --- --- 
Responses to comments made by Reviewer #1:
Comment:
The paper has two objectives: to provide methodological information on how to provide environmental enrichment for pigs and to demonstrate how to non-invasively collect saliva sample. The problem of environmental enrichment is particularly important and has been recently evaluated by other authors (see Giuliotti, et al., Effect of Different Environment Enrichments on Behavior and Social Interactions in Growing Pigs. Animals 2019, 9, 101. doi: 10.3390 / ani9030101) with interesting results that deserve to be mentioned.

Answer:
Thanks to the reviewer's suggestion, the recommended paper is cited in the manuscript. 
--- --- --- --- --- --- --- --- --- 
Comment: 
In the form in which it was written, the paper is halfway between a review and a research article and presents a very detailed protocol but few experimental data.
in conclusion, in my opinion, the paper must be reworked, giving a greater space to the analysis of cortisol.

Answer:
We appreciate the reviewer’s comment and suggestions. Accordingly, the manuscript was extensively revised, and clarifications were made, also about the cortisol analysis (Lines 80-93; 211-272, 327-333; 344-356).  As the JoVE journal focuses on methods, the protocols provided in our manuscript in details and the results are representative outcomes following the use of these protocols, in accordance with the journal guidelines. 

--- --- --- --- --- --- --- --- --- 
Comment: 
The evaluation of the behavior of the pigs is completely absent: in the section "Representative results" only superficial indications of the behavior of the animals are reported; instead it would have been important that it was assessed more accurately. I therefore suggest, in the absence of precise behavioral data, to avoid references to animal behavior and to focus attention only on salivary cortisol.

[bookmark: _Hlk11601751]Answer:
[bookmark: OLE_LINK1]We appreciate and agree with the reviewer’s comment, which was also noted by Reviewer #2. The manuscript was revised accordingly, and the behavioral descriptions were removed from the manuscript. 

--- --- --- --- --- --- --- --- --- 
Comment:
As regards salivary cortisol, it is not clear if the reported data refer to the total average concentration or if they are the sum of the concentrations detected at the different times analyzed. Furthermore, the statistical test used is not reported. I advise you to report the cortisol concentrations obtained at the different sampling times.

Answer:
Thank you for this comment. The relevant information was added to the figure legend (Lines 327-333).

--- --- --- --- --- --- --- --- --- 


Responses to comments made by Reviewer #2:
Comment:
Manuscript Summary:
The manuscript provides a protocol for enriching the pigs's environment and for sampling pig saliva to assess cortisol levels as an indicator of acute stress. Although the topic is not new, the manuscript summarizes some interesting aspects to evaluate when providing environmental enrichments. I attached my comments in a pdf file and indicated below my main concerns. The manuscript will need to undergo a linguistic revision and some of its core aspects will need to be thoroughly reconsiedered and discussed before it can be accepted for publication. Please note that I attached a pdf file with my comments since I had to make many observations on the text.

Answer:
We are sincerely thankful for the reviewer’s vital comment and suggestions. We found the PDF extremely helpful and have revised the manuscript accordingly.
--- --- --- --- --- --- --- --- --- 

Comment: 
Please note that this paper (and cortisol assay in saliva) entirely focuses on acute stress, whereas the lack of enrichment has to be considered as a chronic, more than an acute stressor, therefore more appropriate assays (for example in hair) should be used. The Authors should explain and discuss the reasons for their choice

Answer:
We agree with the reviewer regarding this excellent comment. Indeed, hair cortisol is a valuable parameter for animal welfare, as it might reflect chronic stress. Protocol for the analysis of hair cortisol has been detailed in a recent publication in JoVE (Meyer et al., 2014;  doi:10.3791/50882); it is definitely a good option, and this was clarified in the revised manuscript (see introduction and discussion; Lines  85-93; 193-194; 316-327). Obviously, researchers and producers should be aware of several options, as each has its advantages and disadvantages. Hair cortisol, as mentioned, is an excellent choice, but such analysis also has some disadvantages, as it requires animal handling, the number of repeated sampling is limited by the hair growth rate, and the analysis is more cumbersome as it requires long extraction process. Therefore,  in complementary to the previous publication of Meyer et al., we included a protocol for saliva collection for cortisol analysis, as an additional option for researchers and producers. The sampling and analyses were done in several pens, every two weeks, and we found that mean saliva cortisol concentration was significantly lower in the enriched group as compared to the non-enriched group.
--- --- --- --- --- --- --- --- --- 
Comment: 
The position of the rope is another critical point. It the rope touches the ground it will get soiled (and therefore less interesting for the animals), and expose the pigs to a sanitary risk. Also, if it gets soiled it might collect cortisol from other sources (faeces/urine) which may affect the cortisol assay. Have these aspects been considered by the Authors?

Answer:
Thanks for this important comment.  In the revised manuscript we clarified this point specifically, in each section of the protocols. Our first intention was that in some circumstances, for the training of young piglets, ropes may touch the floor. However, we understand that this was not properly explained in the original version of the manuscript, and to avoid any confusion the text was revised accordingly.   
--- --- --- --- --- --- --- --- --- 
Comment: 
How often does the material need to be replaced approximately? This is another important critical point. If too much manpower or material has to be used, the enrichment cannot be considered as practical or viable...

Answer:
Thanks to the reviewer’s comment, the information was clarified in each section.  The overall maintenance of the enrichment devices did not require intensive manpower.  Typically, every 4-5 days, one of the workers walked around the pens and added/changed ropes and jutes, if it was needed (approximately 15-20 min all together). 
[bookmark: _GoBack]Regarding filling of straw in racks, this can be done every 7-10 days. However, the farm workers in this study preferred to add a small amount of fresh straw every 1-3 days, as it took only a few minutes altogether. As far as we are concerned, the effort is not so tremendous as compared to the benefits.   
--- --- --- --- --- --- --- --- --- 

Comment: 
The description of the experimental trial will need to include much more details on number of piglets per pen, pen characteristic, type of enrichment provided, statistical analysis, behavioral observations, etc.

Answer:
Thanks to the reviewer’s suggestion, the relevant details were elaborated  along the revised manuscript.  
--- --- --- --- --- --- --- --- --- 

Comment: 
The results presented on saliva cortisol disagree with those indicated on the graph. Please double-check. Also, are cortisol values comparable to those observed by other Authors?

Answer:
Thank you for noticing this technical mistake. It was corrected. Please see Figure 4. 
The range of saliva cortisol concentrations in this study were comparable to those observed previously (Schonreiter et al., 1999; Cook et al., 2013; Morgan et al., 2018). This was clarified in the manuscript (see Lines 344-345).  

--- --- --- --- --- --- --- --- --- 

Comment: 
Please be careful when using "nesting behavior" or "rooting behavior" since none of these behaviors can be carried out in the described rearing conditions.

Answer:
We appreciate and agree with the reviewer’s comment, which was also noted by Reviewer #1. Accordingly, the manuscript was revised, and the behavioral descriptions were vastly removed, or rephrased (in one place we used the term “nesting-like behavior”, Line 114).    

--- --- --- --- --- --- --- --- --- 

Comment: 
Several parts of the discussion belong more to the Introduction section. I suggest removing them.

Answer:
The discussion was revised extensively, according to this comment as well as the comments made by the Editor and Reviewer #1.  
--- --- --- --- --- --- --- --- --- 

Comment: 
Be sure to double-check the figure legends.

Answer:
All figure legends have been thoroughly checked and revised where needed.   
--- --- --- --- --- --- --- --- --- 

We hope the responses and the corresponding revision of the manuscript fulfill the Editor’s and Reviewers’ requirements for considering this manuscript for publication in JoVE.

We are looking forward to hearing from you. 

Sincerely, 

Tal Raz 
The corresponding author

 
