Editorial comments:
Changes to be made by the author(s) regarding the manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Response: Thanks for the suggestion. The language polish has been performed.

2. 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 the Figure Legend, i.e. “This figure has been modified from [citation].”
Response: Thanks for the suggestion. Revised as suggested. The copyright permission will be uploaded accordingly. 

3. 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. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: Labview, Clampfit, Origin, etc. 

Response: Thanks for the suggestion. Revised as suggested.

4. Figure 1B: Is “1S” meant for the time unit? If so, please change it to “1 s”.
Response: Revised as suggested.

5. Please revise the title to avoid the use of colon.
Response: Revised as suggested.

6. Please provide an institutional email address for each author.
Response: Revised as suggested except for one author.

7. Keywords: Please provide at least 6 keywords or phrases.
Response: “analgesic” has been added to the key words.


8. Please rephrase the Introduction to include a clear statement of the overall goal of this method.
Response: The first paragraph of introduction has been rephrased as suggested.

9. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets, dashes, or indentations.
Response: The protocol section has been readjusted.

10. 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. Please move the discussion about the protocol to the Discussion.
Response: The protocol has been revised as suggested.


11. Please add more details to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. See examples below.
12. Line 104: Please specify the age and gender of Sprague-Dawley rats in this step.
13. Line 105: How many animals are included in each group?
14. Lines 125, 179, 180, etc.: Please specify the surgical instrument used.
15. Line 145: Please describe how to deliver a certain electrical stimulus.
16. Line 151: Please describe the collection procedure.
Response: All above questions (11-16) has revised as suggested.


17. Line 179: It is unclear what means by “cut the back and leg hair”. Please clarify.
Response: The sentence has rephrased to make the meaning clear.


18. After you have made all the recommended changes to your protocol (listed above), 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.
19. 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. Notes cannot usually be filmed and should be excluded from the highlighting. Please do not highlight any steps describing anesthetization and euthanasia.
20. Please include all relevant details that are required to perform the step in the highlighting. 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 highlighted.
Response: The 2.75 pages of the Protocol has been highlighted as required above (18-20).


21. References: Please do not abbreviate journal titles.
Response: The journal title are given as required in the JoVE EndNote style file .


22. Table of Materials: Please sort the items in alphabetical order according to the name of material/equipment.
Response: Revised as suggested.


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 Mao et al. highlight 2 noteworthy electrophysiology techniques/protocols used to study C fibre nociceptors. The strength of this study is the development and description of the ex vivo patch clamp recording of dorsal root ganglion cell bodies in an ex vivo DRG with attached sciatic nerve preparation to enable study of mechanisms underlying altered activity patterns observed in in vivo single fibre recording.

I have the following comments on the manuscript listed by section:
Title/Summary
Neither title nor summary accurately reflect study:
This study describes both in vivo single C fibre recording AND ex vivo patch clamp recording of sensory neuron cell bodies in an ex vivo dorsal root ganglion with attached sciatic nerve preparation. Title says 'in vivo' only whereas summary implies ex vivo only. Given study does both this needs to be reflected in both title and summary.
Response: Thanks for the comments. Revision has been made both in title and summary.

Abstract - should clearly state that patch clamp recording was employed in the ex vivo DRG attached sciatic nerve prep.
The abstract could be improved by clearly stating that cannot study the underlying mechanism using the in vivo single fibre recording hence the development of the ex vivo patch clamp recording of dorsal root ganglion cell bodies in an ex vivo DRG with attached sciatic nerve preparation.
Response: Thanks for the comments. Revision has been made as suggested.

Introduction:
2nd paragraph states 'The advantage of using single fiber recording here is that the variations of fiber responsiveness to the external mechanical, temperature or chemical stimuli is very small and can be observed for a long time3,4.'.
It is unclear what advantage is being highlighted here? The capacity to record responses to natural stimuli in vivo, and ex vivo (skin-nerve prep) in naïve and preclinical models without disturbance of intracellular environment would be reasonable to highlight.
Response: Thanks for the suggestion. Revised as suggested.


Last paragraph introduction - 'it is necessary to identify the transduction property of the axon,' I do not think that 'transduction' is an appropriate word here as studying DRG cell body and axon only in this ex vivo preparation - the peripheral nerve terminals are not present therefore 'transduction' is not studied.
Response: Yes, the use of “transduction” is not correct and we changed it to “transmission” in order to not repeat with conduction.

Last paragraph introduction: 'On one side, various mechanical and chemical methods were used in dissociation process to free the DRG neurons from their intrinsic environment, and this process always made the cells to be recorded unhealthy.' Too strong language - more reasonable to say 'may result in unhealthy cells' and it could also be highlighted that this may in fact alter phenotype/properties of neurons under investigation that could confound findings.
Response: Thanks for the suggestion. Revised as suggested.


Methods:

Animals:
Please confirm the volume of CFA injected. It is stated that only 10 microlitres of CFA were injected. Typically in adult rats a 50/50 mix of CFA/saline in a total volume of at least 100 microlitres is employed?
Response: Thanks for the comment. The volume of 100 μl has been corrected.


In vivo protocol:
2.3 Expose sciatic nerve truck for recording - is it planned that this section will be recorded as otherwise this section could be difficult for others to replicate? For example point 2 - regarding the homemade metal hoop this is very hard to visualise. Details should be provided of the dissection microscope magnification required to perform this
2.4.2 Recording session - again detail of microscope settings required should be detailed - presumably the Olympus detailed in table is used here? Also there is no indication of what spinal level or which dorsal roots? Please detail
Response: In rat, single fiber recording is easy to be replicated as long as the nerve is fully exposed and the capsule around the nerve trunk is removed totally. In the recording session, separation of single fiber should be finished under stereoscope with 25 times magnification. Single fiber recording here can be performed on the sciatic nerve or on the dorsal root. Since the dorsal root recording requires a relatively high corresponding relationship between the sensory field and the dorsal root, we just do the sciatic nerve recording here. The original text is incorrect and has been revised.


2.4.3 Recording session re electrical stimulation. No detail is provided about where applied (presume exposed sciatic nerve?) or strength and duration of stimulus.
Response: Thanks for the comment. The necessary contents has been added in Protocol 2.4.3 and 3.

2.4.4 Recording session - more detail required re the amplifier component and 'collection procedure' designed by labview
Response: Thanks for the comment. The necessary contents has been added.


3.1 'Recognise the polymodal C fibre' - NB it should be detailed where the natural stimuli are applied to presumably hindlimb? In point 3.3.1 electrical stimuli are applied via pin electrodes in skin - but in 3.2.2. Electrical stimuli are applied 'on nerve' - more detail is required re stimulation location - and the necessity for these 2 different stimulus locations. Also in point 3.3.1 it states that the 2 pin electrodes are placed in receptive field 5mm apart - please confirm this is correct as receptive fields are likely to be smaller than this?
Response: Thanks for the comment. Actually, the stimuli are applied on receptive field of hindlimb. While the recording location is on the Sciatic nerve. The corresponding detail has been corrected or supplemented in either 2.4.3 or 3 (measurement of conduction failure).

4. Preparation of intact DRG attached with sciatic nerve - I presume this would be video recorded?
Response: Yes, I think so.

4.1 - would be good to list surgical tools (and for in vivo surgery above also)
Response: Thanks for suggestions. The surgical tools has been listed at the very beginning of section 2.1.

4.3 'Clear the surface of the DRG - again would be good to know what magnification is useful here
Response: The magnification has been added.

'Representative results'
First paragraph states that to get optimal recordings tissue needs to be optimally dissected - it would be more helpful to directly highlight what pitfalls to avoid or advice to maximise chances of healthy tissue (or direct reader to the discussion section on this topic). It also states 'In many cases, drug application bath is needed to make the intervention on fibers possible' it is unclear what is meant by this sentence.
Response: Thanks for the suggestion. A description of “see advice in the discussion section” has been added in the second sentence of this paragraph, and “drug delivery” instead of “intervention” were used to make the meaning to be clear. 

'These data suggest that the conduction failure of pain-relevant polymodal nociceptive C-fibers is attenuated in the CFA model of inflammatory pain.' - 'suggests' would imply to the reader that this figure is the only data comparison - whereas you have published this finding previously - please reword so clearer to reader.
Response: Thanks for the suggestion. “suggest” has been changed to “demonstrate” to make the meaning to be clearer to reader.

Discussion
1st paragraph is a bit general / vague. Could state more directly that while recent studies have achieved calcium imaging of DRG neurons in vivo (Kim et al., 2016, Neuron 91, 1085-1096, 2016) in vivo patch clamp recording from individual DRG nociceptors would be extremely challenging. Therefore can highlight the continuing importance of the in vivo single fibre approach for the pain field - and here demonstrate how this in combination with the ex vivo prep developed by the authors can be used to explore mechanisms underlying changes in nociceptor excitability in preclinical models.
Response: Thanks for the suggestion. The first paragraph has been rephrased according to the very constructive comments.


2nd last paragraph
'we introduced the in vivo single-fiber recording to observe the alteration in the transduction process' - I do not think that 'transduction' is an appropriate word here (same argument as for introduction).
2nd last paragraph - when describing the ex vivo patch recording - would be good to give more detail to the reader about 'only a little surface neurons could be selected' - explain why this is the case and why you needed to employ the digestion step. Also explain why you did a 'digest' approach versus trying to prepare slices of DRG plus nerve.
Response: Thanks for the comments. “transduction” has been changed into “transmission” in the 3rd paragraph. The ‘digest’ related issue has been added also in 3rd paragraph.

Last paragraph - 1st sentence is stating that this ex vivo intact DRG nerve prep has many advantages over the dissociated DRG prep - I think the authors are stating that in the ex vivo 'intact' prep that there is less neuronal damage than there is in the dissociated DRG prep following digestion. This may be slightly confusing to reader given there is a digestion step for the ex prep also - this should be discussed and clarified further as detailed above
Basically the authors need to clearly describe why they use enzymes - presumably to 'slightly' dissociate DRG so can access cells for patch clamp recordings.
Response: Thanks for the comments. The reason of giving digestion in the ex vivo ‘intact’ prep has been discussed in the 2nd paragraph of discussion section.

In addition I would be cautious about proposing to use the DRG-attached sciatic nerve prep to study mechanisms underlying spontaneous firing - at least in the case of inflammatory pain models - the removal of the peripheral inflamed site in the tissue preparation may abolish the spontaneous firing as the 'inflammatory soup' driving spontaneous activity is no longer present.
Response: Thanks for the comments. Spontaneous discharge of DRG caused by inflammation is not easy to exist, especially in vitro, but in pathological pain situation, such as in CCD (chronic compression of dorsal root ganglion) treated model, spontaneous discharge from DRG neurons can be recorded in vitro. Thus study mechanisms underlying spontaneous firing can be studied accordingly.

I would also propose that this protocol is edited for English language
Response: Thanks for the suggestion. English editing has also been done. 



Reviewer #2:
Manuscript Summary:
This manuscript describes methods for single fiber recordings from somatosensory neurons an in vivo preparation of rat sciatic nerve and in an explant of rat sciatic nerve with DRG attached. The authors used a model of CFA-induced inflammatory pain to verify their hypothesis that increased afferent activity could be due to attenuation of conduction failure in treated animals. Attenuation of conduction failure could thus be considered a target for treatment persistent pain conditions.
The manuscript is of scientific interest because recordings from single fibres are important for determining the properties of somatosensory neurons in normal and pathophysiological conditions and assessing the functional changes in individual somatosensory neurons in pathological states could help to understand the disease process.

Major Concerns:
1. In the section 4 "Recording session" lines 134-152, the description of the in vivo single fiber recording is not clear. I think the Fig. 1 is meant to represent this technique, but it is not referenced in the text. The authors speak of "split the spinal dura and the pia mater" these are not shown in Figure 1, (改图) nor is the DRG shown in the figure. I suppose the recording is done from the teased fibers from the dorsal root, but it is not clear if it is proximal or distal to the DRG. Thus the method is difficult to follow. The figure should be modified to show the structures that are mentioned in the text. Indeed , the authors state that the Figures 1 and 2 are modified from their previous publication (Wang et al, 2016). I find the diagram in the original paper is of better quality than that shown in the present manuscript.
Response: Thanks for the comment. Actually, in present study, the stimuli are applied on receptive field of hindlimb. While the recording location is on the sciatic nerve. In the last version of manuscript, we made some mistakes. The corresponding detail has been corrected or supplemented in either 2.4.3 or 3 (measurement of conduction failure). 

Notes: single fiber recording applied in present study can be performed on the sciatic nerve or on the dorsal root. Since the dorsal root recording requires a relatively highly-recognized relationship between the sensory field and the dorsal root, we just do the sciatic nerve recording here. Thus, the Figure 1 is just the case. Figure 1 is referenced in the section of ‘representative results’ but not in the section of ‘Protocol’. And in the legend of Figure 1, the information for removing dura mater was added.

2. The quality of English in the manuscript needs major improvement. Throughout the manuscript, it is often difficult to understand the meaning that the authors would like to communicate.
Response: Thanks for the suggestion. English editing has also been done. 

