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香港九龍達之路
Tat Chee Avenue,
Kowloon, Hong Kong

July 15th, 2019

Dear Dr Phillip Steindel,

Thank you very much for allowing the revision of our manuscript. Following the reviewers’ suggestions, we have revised the title to “Assessing the Autonomic and Behavioral Effects of Passive Motion in Rats: Elevator Vertical Motion and Ferris-wheel Rotation”. We have addressed the editor and reviewers’ comments below, and revised the manuscript accordingly. The authors would also like to thank the editor and reviewers for their time and effort.

Sincerely yours, on behalf of all authors,
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_______________________
Condon Lau, PhD
Assistant Professor
Department of Physics
The City University of Hong Kong
Hong Kong SAR, China
Tel: (852) 34427882
Email: condon.lau@cityu.edu.hk
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Editorial comments:

The authors thank the editor for his time and effort.

1. There is a 10 page limit for the Protocol, but there is a 2.75 page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headers 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, in yellow, approximately 2.75 pages of essential protocol steps for the video.

2. Would it be possible to include more detailed schematics? I.e., something a machine shop could use to build one of the more complicated devices.
These Devices are in the process of being patented. Nevertheless we note, the physical specifications of rotations and parameters etc would allow any machinist to design them.
3. 2.2.1: The statement to have the rats cross in less than 2.5 s and that the mean time was 3.6 s seem contradictory; please clarify.
We have updated the statements to reflect our crossing time and stable performance.

4. 2.2.3: This still refers to the video; please remove or revise.
Not sure the reference here. The video we are requesting from JOVE, therefore our video is no longer relevant.

5. Results, Figure 2: Please clarify more about the different groups here; e.g., how long before the balance-beam test were the Ferris wheel and elevator procedures done?
We have clarified the groups. We always use separate groups.

6. Results: Please expand on results from previous studies; e.g., show a few numbers. You do not have to show everything but you should do more to address reviewer’s concerns with showing this in more experimental contexts.
We have explained our results with t-tests and ANOVA.

7. Figure 2: Please add “ (s)” to the end of the y-axis label.
“(s)” have been added to the axes.

8. Figure 4: Please remove the title from the figure itself.
The titles have been removed.

Reviewer comments:

The authors thank the reviewers for their time and effort.

Reviewer #1:
This model does not evaluate true motion sickness. Rats cannot vomit. Defaecation measures are not demonstrated to correlate with motion sickness. The authors do not appear to consider these factors, and I cannot therefore recommend acceptance, even though the Methods are adequately described.
We have revised the title and rest of the manuscript to focus on assessing autonomic and behavioral effects of motion rather than vestibular function specifically.

Reviewer #3:
Manuscript Summary:
Although a point to point reply to the referee comments has not been provided by the authors, the manuscript is now more clear and better focused. There are minor points that must be considered.

Major Concerns:
none

Minor Concerns:
1. line 69. acceleration.
Revised.

2. Lines 167-172. I think that the motion of the device is sinusoidal. This information, which can be be inferred by the figures, must be clearly indicated in the text. This request was present also in my first revision and it has not be taken into account by the Authors.
Sinusoidal motion is indicated, please clarify how you would like a better description.

3. lines 198-200. Since baseline measurements cannot be taken, whatever study must contemplate a control (no treatment) and an experimental (treated) group. Is better to specify this point here, rather than in the results section and in the related figures.
We now specify the need for separate control and experimental groups, if baseline cannot be taken, in the protocol.

4. lines 377-379. Do the Authors have some idea how to deal with the lack of motivation?
We have revised the manuscript. We feel our static group/stationary group is an adequate control.

Reviewer #4:
Manuscript Summary:
This manuscript is aimed at describing three procedures for rats. Two of them are designed to expose the rats to movements that may induce motion sickness and to record the autonomic response during the stimulation by counting defecation units. The other procedure is a beam crossing balance test that, together with an open field test, is used to evaluate the behavioral impact of the two stimulation procedures. The procedures and data are of interest, because they show an impact of the stimulation procedures on behavior and this indicated their interest for motion sickness research. However, this manuscript has in its present form several major and minor shortcomings.

Major Concerns:
1. It is stated in the title ("Assessing vestibular function in rodents") and argued extensively in the text that the three procedures are "vestibular assays", but they are not. It is well possible that the recorded outcome of these procedures requires a proper vestibular function to be generated. However, a method to "assess vestibular function" should be a method to evaluate alterations in vestibular function, from optimal to complete loss. For instance, vestibular function is evaluated in humans by procedures like the video head impulse test (vHIT) or the vestibular-evoked myogenic potentials (VEMPs). In most species and strains of rodents, vestibular deficiency results in dramatic alterations in spontaneous motor behavior, including ataxia and hyperactivity (see for instance, Boadas-Vaello et al., Toxicol. Sci 2005 & 2017). In the balance beam, vestibular deficient rodents would simply fall from it and be unable to perform the task. In the open field, most vestibular deficient rodents would show hyperactivity irrespective of whether they had been exposed to the static or moving conditions in the elevator vertical motion device and the Ferris-wheel. That is, these procedures will only be useful in vestibular-competent rodents, and will not be useful to evaluate alterations in vestibular function. I would suggest to rename the article to something in the line of "Assessing the (autonomic and behavioral) effects of passive motion in rats:...", and to rewrite the text with this in mind. Stressing the utility of the procedures in motion sickness research would be much more accurate than to state that they assess vestibular function.
The title has been revised to “Assessing the autonomic and behavioral effects of passive motion in rats: Elevator Vertical Motion and Ferris-wheel Rotation”. The remainder of the manuscript has been revised to focus on the above rather than vestibular function.

2. The organization of the manuscript is inadequate, because the procedures are presented as three methods to "assess vestibular function" when they are two procedures to stimulate rats by passive motion (and assess defecation), and two methods to assess the behavioral consequences of the previous. These are the balance beam (highlighted in title and text) and the open field (not highlighted). This is odd and should be rearranged. For instance, the balance beam data of the EVM animals (and their controls) should be presented with data in present Figure 3 (Elevator vertical motion results) and the balance data of the FWR animals (and their controls) should be presented with data in Figure 4 (FW rotation results). Also, both the balance beam and open field are widespread methods, but have many variants (length and width of the bean, size of the open field, illumination). In this article, the balance beam is described with detail, but the open field is not. The balance beam and open field should be described at a similar level, and differentiated, not confused, with the two methods of stimulation.
The manuscript has been revised to present the elevator and Ferris-wheel as passive motion devices to induce autonomic reactions. Subsequently, the balance beam, defecation, and open-field examination are presented as methods to assess behavioral effects. We also elaborate the description of the open-field examination.
Organization is: Balance beam results, defecation count results, and open field testing results. We have reorganized our figures by behavioral results.

3. Many important experimental details are missing:
- How many animals in each group fell from the balance beam? Was a maximum (cut-off) time imposed on the balance beam latencies?
For our training protocols, no rats fell. We have now added a citation to include falls. We did not impose a cut off time for training or assessment. 

- How many animals were included in each of the groups?
We indicate: Use Sprague-Dawley (SD) rats of two months (N = 12, 200-250g). Individuals employing this protocol may use whatever rodent desirable, but need to adapt the balance beam for size requirements.

- Where all animals independent or some animals were used in more than one of the experiments? It is unclear whether some of the "static" data may represent baseline levels of the same animals, or different animals.
We have specified: Use Sprague-Dawley (SD) rats of two months (N = 12, 200-250g). For each behavioral assay a separate group of rats was used: 3 behavioral assays (Balance beam, defecation counting, open field) X 2 autonomic tests (EVM and FWR) X N=12 rats = 72 rats total..

- The light cycle was 12/12 h. When were the experiments performed respect to the circadian cycle? Also, the EVM and FWR procedures take more than 2 hours. How was the time of the day balanced across treatment groups (e.g., were all control animals tested in the open field 3 h before all FWR animals?).
We tested all animals during the light cycle. .

- The motion devices seem to accommodate 4 or 8 animals, but the balance beam seems a one-by-one task, and it is unclear whether you used one or several open fields simultaneously. The question is how the animals were processed after the motion stimulation, when the first animal entered the beam (e.g. within one minute after motion) or the open field and when the last animal completed these tasks.
The EVM device can hold 4 animals (we did twice) and the FWR devise can hold 4 per cage two cages per side so 16 in total. One can stop the device, take out one animal, return the device to operation, and then test the animal on the protocol.

Minor Concerns:
4. There seems to be a lack of acknowledgment of the species differences in motion sickness and its outcome. For instance, species differences are not indicated in the first paragraph, when the sensory conflict theory is explained and supported by literature on human motion sickness, and then this seems to translate directly to rodents. However, the weight of different sensory systems is well different across species, with humans much more relying on visual cues than rats, in particular considering visually deficient albino rats such the Sprague-Dawley rats used here. Also, it is said that the present procedures may be easily adapted to any rodent. However, some rodents may respond quite differently, as the well characterized emetic responses of the house musk shrew (Suncus murinus) to chemical- or motion-induced sickness (Ueno et al. Life Sci., 1988).
A paragraph has been added to the discussion describing possible inter-species differences. The sentence about adaptability to rodents has been revised to the equipment and procedures can be adjusted to different rodent species.

5. The description of the motion parameters at the EVM describes a single frequency of 1000 ms (1 Hz) as main frequency (together with increasing and decreasing frequencies towards this maximum). However, the data presented in the figures present data at 0.2, 0.4, and 0.8 Hz. This discrepancy should be resolved.
We thank the reviewer for catching this error. It was an error in noting the methods. We have corrected the writing error. 

6. Statistics. Although the Bonferroni correction was used to correct for multiple comparisons, some of the data should be first better analyzed by one-way ANOVA.
One-way ANOVA has been applied to compare the elevator vertical motion where multiple frequencies are employed. We include the t-tests now.

7. Despite the repeated emphasis across the manuscript in the vestibular origin of the responses recorded, the need for well-feed rodents is cited as a limitation in lines 379-381. This raises the concern that other factors besides vestibular stimulation are involved in the responses, but this is not discussed. Also, the manuscript does not discuss how feeding was controlled to ensure that all animals in the different treatment groups were similarly feed at the moment of stimulation. This also links to the question raised above on the time of the day and duration of the stimulation cycle.
Revised.

Reviewer #5:
Manuscript Summary:
The paper described three interesting ways to test balance function. The measurements of defecation and travel distance in open field after vertical motion and rotation the vertical plan are novel. The paper is well written and will be an important contribution to the field.

Major Concerns:
1. It is important for the authors to add additional statements in the introduction and the discussion about contributions from other sensory cues on the measurements, such as visual cues and proprioceptive cues.
[bookmark: _GoBack]Information other sensory cues included in the discussion.

2. Since vestibular function is mentioned in the title, the authors need to make effort to make sure the measurements are vestibular-specific and not affected by other cues.
Following response 1 of reviewer 4, the manuscript has been revised to focus on autonomic and behavioral effects induced by the elevator and Ferris-wheel.

Minor Concerns:
3. Please indicate how visual cues are controlled in the tests.
All experiments were performed in the dark. We specified this in our previous manuscripts and briefly in the protocol, but now emphasized in the revised manuscript.
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