Dear Dr. Lombard, 

Your manuscript, JoVE60540 "Evaluation of Cerebral Blood Flow Autoregulation Using Laser-Doppler Flowmetry," has been editorially and peer reviewed, and the following comments need to be addressed. Note that editorial comments address both requirements for video production and formatting of the article for publication. Please track the changes within the manuscript to identify all of the edits.
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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.


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. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Thank you for the reminder.  The manuscript has been thoroughly proofread for spelling and grammar.
2. 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 and Reagents.
For example: Windaq Data Acquisition-Data 111 Q Instruments, Akron, Ohio, Catalog #041516504A; Merit Medical, South, Jordan, UT, LDF probe (Model, Periflux 5000; Peri115 Med Instruments, Ardmore, PA), SAR-830/P Ventilator, Capstar-100 Carbon Dioxide Analyzer, Cwe and 124 distributed by Stoelting, Inc. Wood Dale, IL 60191, Stoelting, Inc, T-Pump, Gaymar Industries, Kimwipe, (WINDAQ & BIOPAC system) (Data Q Instruments, Akron, Ohio), etc. 
Commercial language has been removed and generic terms substituted in the body of the manuscript.  The commercial products are now referenced in the Table of Materials and Reagents.
3. 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. Once done, please sort the table in alphabetical order.
The table of essential supplies and reagents has been revised as requested.
4. Please reword lines 232-247, 290-293, 304-307, and 337-348 as it matches with previously published literature.
Thanks for catching this oversight.  The indicated lines have been re-worded as requested.
5. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (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.”
All relevant sections have been changed to imperative tense, and other suggestions are included in “Note” sections.  

6. In the JoVE Protocol format, “Notes” should be concise and used sparingly. They should only be used to provide extraneous details, optional steps, or recommendations that are not critical to a step. Any text that provides details about how to perform a particular step should either be included in the step itself or added as a sub-step.
Thank you for the information.  The information in the steps and notes section has been evaluated and appropriate adjustments made.

7. The Protocol should contain only action items that direct the reader to do something.

The Protocol description has been changed as requested.

8. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections.
Any large paragraphs between steps have been removed.

9. Please ensure you answer the “how” question, i.e., how is the step performed?
Individual steps evaluated and adjusted as necessary.

10. 1: Please use imperative tense throughout. All equipment, materials, reagents can be moved to the table of materials and need not be listed in the protocol.
Any non-imperative tense steps have been revised according to instructions.  

11. 2.4: Do you use iodine-based scrub as well?
Iodine-based scrub was not used for these acute experiments. 

12. 2.8: This is important for filming, please describe the action in brief.
The description of the femoral artery cannulations (Steps 2.8-2.12) has been modified as requested, and the revised manuscript is substantially improved as a result.  

13. 2.9: Size of the suture used? Please include post-operative care as well.  
3-0 braided black silk suture was used to close the incision.  There is no post-operative care because the animal is euthanized after experiment. 

14. 3: There is a missing link between 2 and 3. Do you perform this procedure on the same animal? If yes, include the time.  
Yes, this is performed on the same animal, approximately 30-45 minutes after starting the catheters.  This point is clarified in the revised Protocol description. 

15. We cannot film anesthesia and euthanasia experiments. Please remove the highlight for these steps.
Understood—The highlight had been removed from these steps, as requested.

16. 5: Please include how is this done and use imperative tense throughout.
The text has been changed as requested.

17. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please ensure that the highlight is 2.75 pages or less of the Protocol (including headings and spacing) and 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.
Thanks for the guidance.  The Protocol and highlighted sections for filmable content have been reviewed and modified as requested.  

18. Please describe the result with respect to your experiment, you performed an experiment, how did it help you to conclude what you wanted to and how is it in line with the title.
Description and discussion revised and improved as requested.

19. Please discuss all the figures in the Representative Results. However, for figures showing the experimental set-up, please reference them in the Protocol.
Text revised and verified as instructed.  

20. 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. The Figure must be cited appropriately in Figure Legend, i.e. “This figure has been modified from [citation].”
The manuscript does not contain any figures from previous publications.
21. As we are a methods journal, please ensure that the Discussion explicitly covers the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
Text revised and verified as instructed.  
22. 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 6 or more authors, list only the first author then et al. 


Reviewers' comments:
Reviewer #1:
Authors described the detailed method of how to evaluate the cerebral autoregulation, which is demonstrated by the relationship between systemic blood pressure and cerebral blood flow, using laser Doppler flowmetry (LDF) in rats. Cerebral autoregulation is one of the crucial and unique phenomena in the cerebral circulation, and the protocol is carefully described to be able to reproduce the study by other researchers. However, several concerns dampen enthusiasm for the manuscript in the present form. Although authors cited their previous publication, they do not describe how to obtain the lower limit of autoregulation (LLA), which is a key-value to evaluate cerebral autoregulation as well as a key step for the data analysis. Further, the reviewer has serious concern for the use of isoflurane as an anesthesia for the study of cerebral autoregulation. Previous publications have demonstrated that isoflurane causes the loss of cerebral autoregulation in mice (Wang Z et al. Exp Brain Res, 2010, Ayata C et al. JCBFM 2004). Authors need to justify the use of isoflurane with scientific foundations. Detailed comments are below.

1. Please include animal species (i.e. rats) in the title.
Thank you for the excellent suggestion!  The title has been changed accordingly to indicate that LDF was being used to evaluate cerebral autoregulation in the rat.  

2. Introduction; The term "local" autoregulation is not clear (at least for the reviewer) and possibly confuses some readers with the phenomena exhibiting the redistribution of CBF within the brain or the focal change in CBF in a certain part of the brain (e.g. functional hyperemia). The reviewer suggests using just cerebral autoregulation instead of "local" cerebral autoregulation.
Thank you for the comment and for the helpful suggestion.  We have clarified the text accordingly and are using cerebral autoregulation throughout the manuscript, rather than “local cerebral autoregulation.”  The revised version using the more precise terminology is clearly improved from the original version.   
[bookmark: _GoBack]
3. Introduction; Cerebral autoregulation does not solely rely on the change in cerebral arterial diameter, but also other factors such as heart rate, blood velocity, microcirculatory resistance, and perfusion pressure also play a role in the maintenance of the total cerebral blood flow/volume constant in the brain over the range of physiological systemic blood pressure. Please include this point in the introduction.
Thank you for the inciteful comment.  The reviewer is correct.  We have clarified this issue in the first paragraph of the revised introduction and believe that the current description is much more accurate and comprehensive.  Thank you once again for the helpful suggestion. 

4. Protocol 2.2; Isoflurane is a strong vasodilator (Jensen NF et al. Anesthesiology, 1992) and known to cause cardiovascular suppression (Avram MJ et al. Anesthesiology, 2000) and loss of cerebral autoregulation (Wang Z et al. Exp Brain Res, 2010, Ayata C et al. JCBFM 2004). Some researchers prefer to use alpha-chloralose (Ayata C et al. JCBFM 2004) or the combination of alpha-chloralose and urethane (Niwa et al. Am J Physiol, 2002) for the studies of cerebral autoregulation. Please provide the evidence(s) that isoflurane does not affect cerebral autoregulation in rats or justify why authors chose to use isoflurane for the study.  
Historically, we have been using Nembutal for all our experiments.  However, several manufacturers dropped out, leaving only one.  That company increased their prices to unaffordable levels.  Part of the rationale for many investigators at MCW switching to isoflurane from pentobarbital (and other injectables like ketamine/xylazine) has to do with the ability to maintain anesthesia for only as long as needed and the relatively rapid recovery.  While cerebral autoregulation was maintained in the present study and in our previous autoregulation paper in rats (and was consistent with known effects of high salt diet on cerebral arteries and arterioles), your point is well taken, and your advice is extremely valuable as we go forward.  We have addressed these issues in the revised discussion and have included reference citations addressing the important points that you raised (second paragraph of the revised discussion).  Thank you once again for the very helpful and important information.  

5. Protocol 3.2; Does silver nitrate, which "can be used to control bleeding", itself have any effects on the mechanisms of cerebral autoregulation (e.g. endothelial function, smooth muscle contractility, and neuronal activity/viability)?  
Thanks for catching this.  In fact, we used silver nitrate on only a very few occasions.  Because the studies are conducted on a thinned, but closed, skull preparation, the silver nitrate did not appear to have any effect on cerebral autoregulation.  As a precaution, we have eliminated the statement about silver nitrate in the revised manuscript.  

6. Protocol 4.4; Obtaining the lower limit of autoregulation (LLA) is a key step for the data analysis (i.e. as a threshold for two separate liner regression analysis). Authors cited their previous publication and stated as "previously described by our laboratory". However, the reviewer strongly suggests outlining the method of how to obtain the LLA again in this manuscript.
The reviewer is correct.  The other reviewer also noted that other methods have been used to evaluate cerebral vascular autoregulation.  In the revised manuscript, we have used linear regression techniques to identify the LLA more precisely.  We have described these techniques more precisely in the revised manuscript.  Thank you for this very helpful suggestion.  
7. Discussion "LDF does not provide an absolute value of blood flow within an organ or its microcirculation, between different organs, or in different regions of the microcirculation"; Yes, this is a very important point, and also means that it is difficult to make a comparison between different groups (e.g. disease model) of animals because the absolute value of cerebral blood flow in pre-hemorrhage condition may be different. Please discuss this point.  
The reviewer is absolutely correct.  Thank you for this very helpful recommendation.  We have revised the discussion accordingly (third paragraph of the discussion, last sentence) and believe that the revised version is clearly improved over the original.  

8. Figure 3; The x-axis should be displayed in numerical order starting on the left (i.e. the smallest number on the left end). The reviewer also suggests combining the two graphs into one graph (containing two liner-regression analysis and the LLA) to show the whole view of the relationship between CBF and systemic blood pressure.  

Thank you for the suggestion.  The LDF vs. pressure data have been replotted in our revised Figure 3.   We believe that the manuscript is substantially improved as a result.
Reviewer #2:
Manuscript Summary:
Manuscript summarizes LDF measurement of cortical CBF through closed but thinned cerebral window

Major Concerns:
Is LDF measured this way compatible with a golden standard CBF monitoring (like thermodilution with Hemedex)?
Thank you for the comment and suggestion.  We have addressed this question in the first paragraph of the discussion with an appropriate reference citation (Smits, et al., J. Appl. Physiol. 61:666-672, 1986).  Details about absolute volume measurement vs. thermodilution and different parameters.    
Minor Concerns:

Figure 3. Can you combine baseline values and ischemia range on one graph and reverse x axis (i.e. from low value to high values of ABP) as one Lassen curve? 
Thank you for the suggestion.  This suggestion was also made by Reviewer #1, and the LDF vs. pressure data have been replotted in our revised Figure 3.   We believe that the manuscript is substantially improved as a result.

LLA is usually detected as intercept point of linear regression lines (piecewise) above and below autoregulation breakpoint.
The new plot of the LDF vs. pressure data now includes the intercept point of the two regression lines above and below the autoregulation breakpoint, as suggested by the reviewer.  The manuscript is greatly improved as a result—Many thanks!

If points on Fig 3 are consecutive point in a single animal measured in time, p value is not correct (measurement points are not independent!) 
The points on Figure 3 reflect multiple animals, rather than a single animal with time.  We have clarified this in the revised manuscript.  Thanks for catching this.
