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March 20, 2020


Dear Dr. Nguyen & Reviewers,

Thank you for taking the time to review our manuscript. We appreciate your insightful comments and are pleased to submit a revised manuscript, now entitled “Preparation of peripheral nerve stimulation electrodes for chronic implantation in rats,” which addresses each of the concerns raised during the initial editorial and peer review. Below please find additional detail regarding how each of the individual concerns have been specifically addressed in the revision. Thank you again for your thoughtful consideration of our paper.

Sincerely,
[image: ]
Catherine Thorn, Ph.D.  
Assistant Professor in Behavioral and Brain Sciences
University of Texas at Dallas
972-883-7234
catherine.thorn@utdallas.edu


JoVE61128 
"A simplified method for preparation of peripheral nerve cuff electrodes for electrical stimulation"
(original title)






Specific Responses to Editorial and Peer Reviewers

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.
We have carefully proofread the manuscript.

2. Please submit each figure as a vector image file to ensure high resolution throughout production: (.psd, ai, .eps., .svg).
[bookmark: _GoBack]Figures have now been submitted in high resolution .psd formats.

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 in an xls/xlsx file. Please sort the Materials Table alphabetically by the name of the material.
The Materials Table has been updated as requested.

4. Please remove trademark (™) and registered (®) symbols from the Table of Equipment and Materials.
These have been removed as requested.

5. Figure 6: The legend states panel A but there is only one panel. Please specify what the dots and errors bar signify.
Figure 6 (now Figure 2) legend has been corrected.

6. Please simplify the language and remove “A simplified method to”
The title has been modified as requested.

7. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. 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: Microrenathane, etc.
Trademark and registration symbols have been removed from the manuscript and the Table of Materials as requested.

8. Please add a short section in the protocol on the usage of the device. This is to transition to the representative results (Figure 6).
A short section (2. Device Usage) has been added as requested (p. 6-7)






9. Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that 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. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
We have highlighted ~2.5 pages of the Protocol as requested.

10. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense.
Highlighted text contains headings and complete sentences in imperative tense.

11. Please evaluate the figures in light of the filming of the protocol. Ensure that all figures are necessary.
We have edited the figures as suggested. Figure 1 now highlights the most critical steps in cuff assembly, while Figure 2 illustrates device usage for chronic vagus nerve stimulation and representative results.

12. As we are a methods journal, please revise the Discussion to explicitly cover 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
We have extended the Discussion to address the specific points above as well as the concerns of both Reviewers. We have added new headings to make explicit our coverage of these key points, including “Critical Steps and Troubleshooting”, “Limitations of the Technique”, and “Future Applications”.






Reviewers' comments:

Reviewer #1:
Manuscript Summary:
Well described and useful method to make chronic stimulating electrodes for rat nerves.

Major Concerns:
Nil

Minor Concerns:
The authors might consider commenting on the following points.
Vagal afferents that drive the Hering-Breuer reflex are the largest and lowest threshold fibers in the vagus. Showing that the reflex response persists after chronic implantation proves that the stimulation is effective - the leads and the nerve are evidently intact. Some readers might like to know if the impedance drifted up and perhaps made smaller fibers harder to excite over time. Perhaps add a minor caveat unless you have data to address this.
To address the Reviewer’s point, we have added additional data to demonstrate that the reflex response persists approximately unchanged after 6 weeks of implantation in most devices (7/9) but in some (2/9), higher currents were required to obtain a significant drop in SpO2. This is consistent with the Reviewer’s comment and published literature indicating that impedance is likely to increase over time, though we did not directly quantify this, and changes in impedance are not the only factor that may contribute to changes in device performance. We have added a discussion of these caveats to the manuscript (p. 7 & p. 9). 

A pedantic point (line 239): impedance of metal-liquid junctions in frequency-sensitive. I guess this is not a DC measurement, but presumably uses the stimulation pulses. How it was done should be stated.
We apologize for the oversight and have stated how the impedance measurements were performed prior to implantation (taken at 1 kHz, in saline).






Reviewer #2:
Manuscript Summary:
This manuscript describes the procedures and materials for constructing miniaturized cuff electrodes for vagal nerve stimulation (VNS, or other peripheral nerve stimulation/recording) experiments in rats. The instructions provided in the manuscript will certainly be useful for other investigators in the field. A strength of the manuscript is that it also demonstrates neurophysiologic responses of VNS at 5-10 weeks following cuff electrode implantation.

Major Concerns:
None

Minor Concerns:
The authors elicited the Hering-Breuer reflex to test the functional integrity of the electrode/nerve preparation. As an outcome measure they used the VNS-induced drop in SpO2. The SpO2 responses immediately after implantation of the cuff electrode and 5-10 weeks following implantation should be presented and compared to each other. Was the same drop in SpO2 observed 5-10 weeks after implantation than immediately after implantation? Is it possible that the vagus nerve inside the cuff electrode undergoes some degree of deterioration/damage at the site of the cuff electrode?
In response to the Reviewer’s concern, we have included additional data comparing the VNS-evoked drop in SpO2 at initial implantation versus after 6 weeks of chronic implantation in the same animals. Our results suggest that while most cuffs appear functional by this measure at 6 weeks, some implanted cuffs (2/9 in our cohort) may exhibit reduced functionality after 6 weeks of implantation, consistent with increased impedance, nerve damage or changes in cuff alignment. We have added discussion of these points to the manuscript (p. 7 & p. 9-10).

Related to my previous comment, it would be helpful if histology of the nerve at the site of cuff implantation would be shown at different time points after cuff electrode implantation to document any potential nerve deterioration/damage that may develop over time following cuff implantation.
Our data demonstrate that the implanted devices are able to evoke Hering-Breuer reflex responses after 6 weeks of implantation and, in a second smaller cohort of rats, are able to induce reorganization of motor cortical maps when paired with lever press performance 5-10 weeks after implantation. Combined, these results provide functional validation that the vagus nerve is not severely damaged during that time. We agree with the Reviewer that less severe nerve deterioration has the potential to impact subject’s health and/or device performance over time, and in response to this concern, we have included additional discussion in the manuscript (p. 9-10). Given biological variability across subjects, as well as that arising from surgical implantation and recovery, a full analysis of nerve histology at multiple time points following electrode implantation is beyond the scope of the present methods report, and future studies should be designed to address this concern.    
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