We thank the reviewer for his comments on the manuscript, which we have addressed extensively here and throughout the manuscript’s main text as indicated. Original reviewer comments are in blue text, our responses are in black text, and indications for where the manuscript has been subsequently altered are highlighted in yellow. 

Reviewer#1: 

Manuscript Summary:
This manuscript aims at describing a protocol for stereotaxic surgery for 6-OHDA infusion in the medial forebrain bundle of rats and for dopaminergic lesion evaluation with the stepping test.

Major Concerns:
According to the JoVE guidelines, which states that the work should "Include data from successful experiments and data from suboptimal experiments to demonstrate the range of outcomes possible", the data from suboptimal experiments are missing and not discussed.

Although we do not have enough data to correlate suboptimal results of 6-OHDA lesions with stepping test results, we added a comment to the end of the representative results topic. Note that the article we cite uses a very similar protocol to the one we describe in our article:

 “It is important to note that when the dopaminergic lesion is not complete, the results of the stepping test will not reach the degree of success of the results presented in this study. A previously published study performed stepping test and immunohistochemistry of TH with animals that had partial dopaminergic lesion after performing surgery for microinjection of 6-OHDA following the same protocol used in this study, finding that a partial deficit in the stepping test (4 to 8 steps), is the result of a partial dopaminergic lesion of about 60% of the neurons39.”

Minor Concerns:
1. Introduction

1.1. Line 56: For DBS treatments, please cite one of the leading teams in DBS applications:
- Karachi et al. Parkinsonism Relat. Dis. 2019 May;62:91-97. "Clinical and anatomical predictors for freezing of gait and falls after subthalamic deep brain stimulation in Parkinson's disease patients". doi:10.1016/j.parkreldis.2019.01.021.
- Baizabal-Carvalo et al. Parkinsonism Relat. Dis. 2013 May;19(5):566-8. "Combined pallidal and subthalamic nucleus deep brain stimulation in secondary dystonia-parkinsonism". doi: 10.1016/j.parkreldis.2013.01.010.

Thank you for recommending the citations. We added both references to the article (they appear as citations 6 and 7).

1.2. Lines 78-79: Please add some references to the statement "Both neurotoxins cause (…) cell death".

We added the citation “Schober, A. Classic toxin-induced animal models of Parkinson’s disease: 6-OHDA and MPTP. Cell Tissue Res. 318, 215–24 (2004).” It appears as citation 16.

1.3. Lines 97 and 102 are repeats, please change to improve the flow of the text.

We excluded line 102 and changed the sentence in line 97 to “Since the 6-OHDA does not penetrate the BBB, it requires a direct administration of the toxin through intracerebral stereotaxic injection23” 

2. Protocol

2.1. Drug Preparation

2.1.1 Please provide the type of rats that this protocol is applicable to: Sprague Dawley? Wistar? Any? As well as the average weight or range of weights that this protocol was tested on or would be applicable to.

We added the following note before the topic Surgical Procedure:

“NOTE: In this protocol, we used adult male Sprague-Dawley rats (200-250 g) kept under controlled conditions of temperature (22 ± 2 oC), air exchange (15-20 exchanges/hour), and light-dark cycles (12/12), grouped in boxes with 3 or 4 animals, with free access to food and water.”

2.1.2. Line 151: 2 ml/kg is a dose not a volume. Please change the wording. Same for lines 160, 166 and 201.

We have rewritten the sentences so that it is clearer the dose and volume used in the protocol.

2.1.3. Line 168: 0.5 ml of meloxicam + 0.95 ml of saline is not 1 ml of final solution. Please revise.

Thanks for the observation - we corrected it.

2.1.4. 6-OHDA is a neurotoxin, so please add the following information:
Indicate any toxic or harmful chemicals with the word "CAUTION" when they are first used. Describe the hazard and the appropriate handling guidelines.

We added the following sentence to the 6-OHDA topic at the Drug Preparation section: 

CAUTION: 6-OHDA is a neurotoxin used to selectively destroy dopaminergic and noradrenergic neurons in the brain. Avoid direct contact with skin and mucous membranes of the eyes, nose, and mouth. When handling 6-OHDA, wear double nitrile gloves, lab coat, disposable gown, eye protection, and surgical mask or face shield.”

2.2. Material Preparation

2.2.1. Please provide the drugs' full references.

We are not sure if we understood this suggestion. We might have misinterpreted the journal's guidelines that suggest adding the drug references in a separate table and not citing the text. We will be happy to fix that, though.

2.2.2. Line 220: Should 50 mL be 50 microL? Same below: line 230: 0.5 mL/min should be 0.5 microL/min? and 4 mL should be 4 microliters?

Thank you for this observation - we corrected all the wrong units mentioned above.

2.2.3. Please provide the type of sutures needed: (non-)absorbable stitches? Nylon? Type of needle?

We added the following topic to the Materials Preparation section: 

“3.	Suture

3.1.	Use a sterile nylon non-absorbable suture with a 3/8 circle needle to suture the incision after surgery.”

3. Surgical procedure

3.1. The statement that the research was performed in compliance with institutional guidelines at the beginning of the protocol section is missing. The ethical committee approval number should be provided.

We added the following paragraph at the begging of the Surgical Procedure:

“All procedures followed the ethical principles of the National Council for the Control of Animal Experimentation (CONCEA) and the Arouca Law (Law 11.794/2008) and were previously submitted to and approved by the local ethics committee (CEUA-FFCLRP/USP (18.5.35.59.5).”

3.2. Line 317: Please indicate the needle size and the administration route.

We appreciate the suggestion and have added the needle size and the administration route.

3.3. Line 363: 4 ml should be 4 uL (microliters).

We corrected this information.

4. Post-operative procedures

4.1. Please indicate that the animals should be removed from the study or euthanized if the end-points defined in the ethics procedures are reached.

We added the following paragraph at the end of the post-operative procedure’s topic:

“NOTE: Animals should be removed from the study or euthanized if the endpoints defined in the ethical procedures are reached.”

5. Representative Results

5.1. TH should be defined here.

We added the definition of tyrosine hydroxylase (TH).

5.2. According to the JoVE guidelines "Include data from successful experiments and data from suboptimal experiments to demonstrate the range of outcomes possible" is missing.

We responded to this topic in "major concerns”.

6. Discussion

6.1. Line 542: use the abbreviation only for TH.

We corrected.

6.2. According to the JoVE guidelines, the discussion on the protocol itself is missing and should be the main focus to avoid suboptimal experiments:
"Discuss the following with citations:
Critical steps in the protocol modifications and troubleshooting of the method limitations of the method".

We have improved the last paragraph of the discussion, addressing the critical points of this animal model. We also discuss essential steps and limitations of the protocol related to post-surgery recovery, wrong needle insertion during the surgical procedure, anesthesia protocol, and mortality rates in these steps by adding the following paragraphs:

Despite being the most widely used model, the 6-OHDA model, like all current PD models, has its limitations. The model has the disadvantage of not fully representing the molecular mechanisms involved in the pathology of the disease, such as the accumulation of alfa-synuclein proteins and the formation of Lewy bodies. The model simulates the death of dopaminergic neurons of the nigrostriatal pathway, corresponding to a late stage of the disease, leading to the onset of motor symptoms only, making it unsuitable for studying its natural development15,32. 
Also, the 6-OHDA model described in this article is usually characterized by low mortality rates. Post-surgery recovery is crucial to prevent high mortality rates due to the union of an invasive procedure and the neurodegenerative lesion44. It is possible to reduce mortality by taking extra care during the post-surgery recovery period with nutritional supplementation, rehydration, and external temperature control45. The combination of such measures was able to reduce or even eliminate the mortality rate drastically30,46. A common cause of death is the insertion of the needle at the wrong coordinate in the brain. Since it is a very delicate procedure, carefully check the coordinates during the surgical procedure. This will avoid that the needle causes damage to other brain structures, such as the hypothalamus, which can impair the animal’s eating and drinking actions, leading to malnutrition and dehydration47
Finally, it is essential to highlight that although the ketamine-xylazine anesthesia protocol is very well established and used in rodent experiments48, some evidence suggests that the combination of these anesthetics may be insufficient for an extended period of surgery. Also, ketamine-xylazine sensitivity might vary according to different strains of mice and rats49,50. An alternative may be to use anesthesia by inhaling isoflurane. One study demonstrated that in comparison with ketamine-xylazine, isoflurane-induced anesthesia with faster loss of the righting reflex. Moreover, 60% of the rats anesthetized with ketamine-xylazine presented consecutive toe pinch (TP) reflexes during the surgical procedure, even with dose supplementation. In contrast, animals anesthetized with isoflurane presented isolated cases of TP reflexes that disappeared after volume adjustment51. 

7. Figures

7.1. Line 509: Figure 2 legend: p>0.005 is not usually indicative of a non-significant level. Did you mean p>0.05? Or did you deliberately define a very stringent level of significance?

We corrected for p>0.05.

7.2. Figure 3: Please add boxes on the panoramic views corresponding to the insert zooms. Also, please indicate the lesion side.

We appreciate the suggestion. We indicated the corresponding boxes in panoramic views, and hemispheres were labeled accordingly (L:lesion/NL:non-lesion).



Reviewer #2: 

Manuscript Summary:
In the present manuscript, the authors described in details about the protocol of MFB infusion of 6-OHDA.The behaviors and neuropathological changes were assessed.

Major Concerns:
1. I would like to suggest a more detailed time-course evaluation of stepping test and dopaminergic lesions. Considering there was obvious changes at the indicated 2w and 4w, earlier timeline was suggested (e.g. 1 day, 3 days and 1 weeks)

We thank you for the observation and agree that it might be exciting for future experiments. Unfortunately, we performed the stepping test only in the second and fourth weeks in these experiments. 

2. The figures showing higher magnification were only available in the lesioned groups. There should be the comparison for both sides, that is, the lesioned side and the unlesioned side.

We agree with the reviewer’s suggestion, and magnification was included for both hemispheres, which were labeled accordingly (L:lesion/NL:non-lesion).

Minor Concerns:
Please check the typos. For example, "MPB" in the abstract should be "MFB". Line 545 "A review written by Prasad & Hung41 (2020)", the number 41 was not a superscript.

We have corrected the above errors.



Reviewer #3: 

Manuscript Summary:
In the present manuscript the Authors described the protocols, methodologies, and materials used to perform stereotaxic surgery for unilateral infusion of 6-OHDA into the MFB of rats and how to predict the dopaminergic lesions caused by the toxin through the stepping test

Major Concerns:
There are errors concerning the volumes used i.e. line 220 ml should be ul

All the errors about de volumes were corrected, it happened due to a mistake of changing the main font of the text.

Minor Concerns:
Details about the representative results should be added. In addition, the figures regarding the TH immunostaining corona sections should have the same coordinates from Bremga. Please replace with more similar one.

We thank you for the valuable comment. As the images are merely illustrative, the slight difference will not impact the general idea to represent the lesion. In addition to that, the point of comparison is the contralateral side of the lesion. Interestingly, the lesions concentrate in caudal sections (medial and lateral portions) in substantia nigra, and the TH protocol was already further explored in another paper (Del-Bel, E., Padovan-Neto, F.E., Szawka, R.E. et al. Counteraction by Nitric Oxide Synthase Inhibitor of Neurochemical Alterations of Dopaminergic System in 6-OHDA-Lesioned Rats Under L-DOPA Treatment. Neurotox Res 25, 33–44 (2014). https://doi.org/10.1007/s12640-013-9406-3).


