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Dear Dr. Nilanjana Saha,

We are pleased to submit a revised version of our manuscript entitled “Induction and Assessment of Levodopa-induced Dyskinesias in a Rat Model of Parkinson’s Disease”, from authors Margaret E. Caulfield, Jennifer A. Stancati, and Kathy Steece-Collier, for publication as a methods article in JoVE. 

We sincerely thank the editorial staff for their constructive comments and are grateful that our manuscript was reviewed so carefully. We have made every effort to address the comments that could feasibly be addressed in the revised manuscript. This includes careful proofreading and responses to all of the editor’s comments. All changes were tracked and comments retained.


Sincerely,
Michigan State University

College of 
Human Medicine

Department of Translational Neuroscience
400 Monroe Ave NW
Grand Rapids, MI
49503
office: 616.234.0969
fax: 616.234.0991
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Response to editorial and peer review comments:

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. Careful proofreading has been completed.

2. Please revise the following lines to avoid previously published work: 27-28, 48-50, 54-55, 253-255, 297-299. These lines have been removed from the text.

3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.). All personal pronouns have been replaced.

4. 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 (including reagents, instruments, software, etc.). Accordingly, in Line 177/188, please include the reagent catalog numbers in the Table of Materials. Please sort the Materials Table alphabetically by the name of the material. Commercial language has been removed and the materials list updated accordingly.

 5. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step.
6. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.
7. 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.” However, notes should be concise and used sparingly.
8. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. 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. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. 

The protocol section has been extensively revised to incorporate comments 5-8. 

9. Please add more details to your protocol steps:
Step 1: Please specify the age/gender/strain of the animal used. This revision has been completed. See lines 68, 77-78, and 177.

Line 170: What treats are provided? What is meant by the appropriate condition? The term “appropriate condition” has been removed and generic terms are used for the nutritionally complete treats as instructed in comment 4 above. See lines 103-104, 147, and 160-161. The specific BioServ treats we purchase are referenced in the Materials Table. 

10. Please check whether the Figures and the Tables are in sequential order. The figures have been modified and ordered to align with the flow of the text and reference order.

11. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:

The discussion section has been extensively revised to incorporate comments 11a-e.

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 

12. Please designate the Animated Figures/videos as Animated Figures/videos 1, 2 etc in the text. Please don’t represent them as Figures in the text. There are 3 Figures (currently, Fig 1, 2 & 7) . The rest are animated videos. Kindly represent accordingly. These revisions have been completed. Please see revised figure legends.

13. Please spell out the journal titles in the References. These revisions have been completed. Please see the revised bibliography.
____________________________________

Reviewers' comments:

Reviewer #1:
The manuscript is well written. We thank this reviewer for their laudatory comment.
 

Reviewer #2:
Manuscript Summary:
The authors attempt to present a detailed method in a rat model of PD for LID induction and rating as well as provide information to help optimize the workflow, appropriate care and handling of parkinsonian and dyskinetic animals in order to provide standardization of tools across laboratories.

Major Concerns:
It falls short on this goal in many ways including the lack of some critical details and numerous mistakes. This would create confusion rather than clarifying and setting a standard for the field.
The manuscript has been revised to increase attention to detail and specificity, particularly with regards to the protocol section. This section has been streamlined to include mainly action steps that can be demonstrated on video and recapitulated by JoVE readers.

Throughout the manuscript, the side of the lesion in the brain and the deficit of body parts are mistakenly noted. One example: "A successfully unilaterally lesioned rat will principally drag the forepaw on the same side of the lesion." It should be contralateral side.
We apologize for this confusion and have changed the text to make sure the sides of the animal being referenced are appropriate. Please see lines 84-93.

LID rating scores presented does not make sense mathematically. For example, lines 273 to 275 on p 9. This calculation has been removed from the manuscript since it is not shown as representative data in this manuscript. Instead, a generic reference to the calculations using example data has been provided.

The authors should provide video clips covering all subtypes of LID and their corresponding severity scale based on their own rating system. Otherwise, it is not clear if this adds to the existing literature with some published papers with video examples.
We respectfully submit that it is not reasonable to present video clips of all degrees of all behavioral phenotypes that can be rated. That said, most of the phenotypes will indeed be presented between the animated videos that are provided, the videos with narration that the Journal will come to record in our lab, and the highly descriptive rating scale provided, thus allowing the JoVE reader to successfully use the rating system detailed in this manuscript. 


Minor Concerns:
For confirmation of the lesion, videos of the tail hang and step adjusting drag test will be helpful since tail hang has not been widely used by other labs and step adjusting test has been typically done sideways for one paw at a time. We are happy to provide these videos in the upcoming set of rats that will be used for the narrated rating videos that the Journal will record when they come to our lab. In addition, brief explanations for these tests have been included together with multiple references explaining other drug-free lesion confirmatory test and variations of the tail hang and step adjusting drag test. It is important to note that these tests are included in the protocol as recommendations to the user and are not the primary focus of the protocol.

Line 155: The authors claimed that "It is important to prepare the solution for injections no more than 1 hour prior to injection" without reference or supporting data.  We have now provided references for the caution statement that levodopa in an aqueous environment rapidly oxidizes in the presence of oxygen and light. See line 144-145, references 21-24.



Reviewer #3:
Minor Concerns:
This is a well written protocol that will undoubtedly be useful to researchers in the dyskinesia field. 
We also thank this reviewer for their laudatory comment.

I have a few concerns however, and this pertains to the high variability encountered in the rat literature. Thus, some groups commonly use a dose of benserazide of 15 mg/kg, which is not mentioned by the authors, who state that it is usually between 10 and 12. Please mention that some groups use different doses. Thank you for bringing this to our attention. References at line 97 now provide examples for other dosing regimens. 

Further, the original figure 7 was broken up into two figures to allow for a stand-alone example of experimental timeline and dosing in the new Figure 1. While this timeline and dosing scheme is appropriate for many of our specific experimental questions, we point out that the LID rating approach described here can be utilized with a variety of experimental designs to allow investigators to explore their own specific questions.  This protocol intentionally describes LID ratings that can be utilized under varied experimental designs to allow investigators to proceed appropriately within their specific hypotheses.

Regarding the drug-free tests to assess lesion severity, please mention that there are other available tests as well, for instance the forepaw adjusting stepping test or the cylinder test. Thank you for this suggestion. We have now added a comment to this nature, and references have been provided at line 65.

Lastly, please also mention that dyskinesia assessment is limited to "AIMs duration", which is standard in the literature, but nevertheless does not encompass the "amplitude" rating. Thank you for this astute comment. We have revised the discussion to include the AIMs terminology and outlined specifically, with references, how this protocol relates to previously published materials. Please see lines 260-284.

Perhaps the title should be revised as well, and the word "standardized" dropped, as it is possible that this assessment of dyskinesia will be standardized within the authors' lab, but it is hard to conceive how other labs would use this approach, if they have been using for instance 10/15 or 12/15 l-dopa/benserazide for years. To incorporate this comment, the title has been changed to “Induction and Assessment of Levodopa-induced Dyskinesias in a Rat Model of Parkinson’s Disease”. We want to clarify though, that we agree that other labs will likely not want to change their dosing and are not trying to suggest that they would need to do so. Indeed, the approach to induce LID and the rating scale presented here can be employed using a variety of levodopa and benserazide doses.
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