Attn: Nam Nguyen, Ph.D.
Manager of Review 
Journal of Visualized Experiments (JoVE)
JoVE61198
Title: Induction of diffuse axonal brain injury in rats based on rotational acceleration.
Dear Dr. Nguyen,
Please find attached a revised version of the manuscript JoVE61198. In this revised manuscript, we have taken into consideration all the valuable and relevant comments of the reviewers.  We have extensively rephrased and clarified parts of the manuscript and made all the corrections as requested by the reviewers.  Below is a point-by point response to each of the reviewer’s comments. Changes are marked in the revised manuscript. We very much hope that this revised manuscript is now suitable for publication in JoVE.

We thank you and the reviewers for your consideration.

Best regards,

Matthew Boyko, PhD
Answers to the Reviewers’ Comments
[Editorial and production comments]
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.

For this revision we had a professional English editor review the manuscript for spelling and grammatical errors.
2. Please revise lines 81-83, 87-89, 232-233, 257-259, 261-262, 268-271, to avoid textual overlap with previously published work.
Thank you for bringing this to our attention. These sections have been rewritten.

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. You may use the generic term followed by “(Table of Materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: Vector Laboratories, Sigma, Permount, Fisher Scientific, Olympus BX, etc.

This language has been removed. 
4. 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.

More details have been added to the protocol.

5. 2.1: Is the device purchased or assembled in-house? Please describe how to assemble the device if possible.

This has now been described. 
6. 3.1-3.8: Please describe how the assessments are actually done.

This has been added. 
7. 4.4-4.6: Please specify surgical tools used in the protocol. Please also specify at what temperature steps 4.4 and 4.5 are performed.

This has been added. 
8. 5.1.3: Please describe how immunochemical staining of βAPP is done.

This has been added. 

9. 5.1.6, 5.1.8, 5.1.9, 5.1.10: Please specify incubation temperatures throughout the protocol.

Completed. 

10. 5.1.8: Please specify the secondary antibody and its dilution used in this step.

Done. 
11. 5.1.11: For low long are the sections counterstained with hematoxylin? Please also specify the temperature. How dehydration is done?

We have added these details. 
12. Please include how to measure/calculate rotational kinematics/biomechanical in the written protocol as this is shown in the protocol of the accompanying video (@1:59-2:32).

This has been added. 
13. Table of Materials: Please ensure that it has information on all relevant supplies, reagents, equipment and software used, especially those mentioned in the Protocol. Please sort the materials alphabetically by material name.

This has been done.
14. Please address the vet comments (see the attachment).

The vet comments have now been addressed (below).
Changes to be made by the author(s) regarding the video:

1. The author list/order here does not match that in the manuscript. Please revise to be consistent.

Done.
2. Please use the same protocol section title in the video as in the written protocol if possible; this will help guide the viewers.

Done.
3. Results: Please include a space between the number and its unit (48 h). Please present the same tables as included in the written manuscript. Details do not match. DAI or DABI? 15 DAI rats or 13 DAI rats?

Done.
4. Is the video of the animal injury necessary (1:44). If not, please remove it.

Done. The video of animal injury is necessary because it shows the mechanism of the injury, the main point of the protocol. Therefore, it has not been removed.
Please upload a revised high-resolution video here: https://www.dropbox.com/request/gkh6xgTmp9Qh7OAPf8IR?oref=e

Done.
Reviewers' comments:

Reviewer #1:

Manuscript Summary:

The authors are describing a new rat model of DAI and this would be of interest to the trauma community

Major Concerns:

The manuscript falls short of achieving its aim: the only evidence of the DAI is done by the APP staining,

They should provide evidence of the neuronal injury (neurons are spared or not in the model), other markers of axonal degeneration such as MBP.

We agree that there are other indications of axonal injury. We used beta-APP staining, because it is the recommended marker for DAI, and this staining is specific for DAI.  Please see these references: 
1. McKenzie, K. J. et al. Is beta-APP a marker of axonal damage in short-surviving head injury? Acta Neuropathol 92, 608-613, doi:10.1007/s004010050568 (1996). 

2. Hoshino S, Kobayashi S, Furukawa T at all. Multiple Immunostaining Methods to Detect Traumatic Axonal Injury in the Rat Fluid –Percussion Brain Injury Model. Neurolol Med Chir (Tokio) 43, 165 -174, 2003.

3. F.E. Sherriff, L.R. Bridges, S.M. Gentleman, S. Sivaloganathan, S. WilsonMarkers of axonal injury in post mortem human brain Acta Neuropathol, 88 (1994), pp. 433-439

4. F.E. Sherriff, L.R. Bridges, S. Sivaloganathan Early detection of axonal injury after human head trauma using immunocytochemistry for β-amyloid precursor protein Acta Neuropathol, 87 (1994), pp. 55-62

5. Aaron M. Gleckman, Michael D. Bell, Richard J. Evans, Thomas W. Smith, (1999) Diffuse Axonal Injury in Infants With Nonaccidental Craniocerebral Trauma. Archives of Pathology & Laboratory Medicine: February 1999, Vol. 123, No. 2, pp. 146-151.

The intro ignored all the new models of emerging rodent Closed head injury that depicts DAI, these need to be elaborated.
We understand that closed traumatic brain injury might include DAI. [Smith DH, Meaney DF (December 2000). "Axonal damage in traumatic brain injury". The Neuroscientist. 6 (6): 483–95. doi:10.1177/107385840000600611.][ Blumbergs PC, Scott G, Manavis J, Wainwright H, Simpson DA, McLean AJ (August 1995). "Topography of axonal injury as defined by amyloid precursor protein and the sector scoring method in mild and severe closed head injury". Journal of Neurotrauma. 12 (4): 565–72. doi:10.1089/neu.1995.12.565. PMID 8683607.].
DAI may also be present in other models, such as blast induced brain injury.  [De Lanerolle, Nihal C., et al. "Characteristics of an explosive blast-induced brain injury in an experimental model." Journal of Neuropathology & Experimental Neurology 70.11 (2011): 1046-1057.]. 
In this protocol, we focused on models that are based on induction of isolated DAI. We know there are other models of closed head brain injury, but we report here on models based on rapid rotation which leads to DAI. 

[Davidsson, Johan, and Marten Risling. "A new model to produce sagittal plane rotational induced diffuse axonal injuries." Frontiers in neurology 2 (2011): 41.] [Wang, Hong-Cai, et al. "A new rat model for diffuse axonal injury using a combination of linear acceleration and angular acceleration." Journal of neurotrauma 27.4 (2010): 707-719.] [Xiao-Sheng, He, et al. "Diffuse axonal injury due to lateral head rotation in a rat model." Journal of neurosurgery 93.4 (2000): 626-633.]

Neurological scoring should be evaluated and should be filmed as they are describing the same things, unless. filmed to show how they are being done. i think the data are not convincing. 

We have added descriptions of the neurological scale in both the text and the video. This is a complete neurological assessment that yielded significant results. 
Reviewer #2:

Manuscript Summary:

The protocol is straightforward and well-described. Other aspects of the paper could be improved.

Major Concerns:

There is no convincing evidence of diffuse axonal injury here. There is only a photomicrograph that shows APP accumulations, but it is not of high quality and the inexperienced reader would be hard-put to identify the abnormality. Arrows would help, but it would be more useful to show actual axonal injury, e.g. by silver stain, in several different brain regions.

We agree that there are other methods of staining. Immunocytochemistry for β-APP is a more sensitive technique for identifying axonal injury than conventional silver impregnation. 
1. McKenzie, K. J. et al. Is beta-APP a marker of axonal damage in short-surviving head injury? Acta Neuropathol 92, 608-613, doi:10.1007/s004010050568 (1996). 

2. Hoshino S, Kobayashi S, Furukawa T at all. Multiple Immunostaining Methods to Detect Traumatic Axonal Injury in the Rat Fluid –Percussion Brain Injury Model. Neurolol Med Chir (Tokio) 43, 165 -174, 2003.
As for other localizations, we also found other places with APP immunoreactivities such as white matter and hippocampus. 
Minor Concerns:

2. The tables are not necessary

We felt that the tables aid to the readers’ understanding. 
3. Text: The text is not written precisely. A few examples are cited below, but the entire manuscript requires a critical re-editing.

Li48 . "A large percentage of TBI 48 patients that require hospitalization are due to brain diffuse axonal injury (DAI)." Sentence needs rephrasing, and in any case may not be true. Please cite the evidence for this statement.

This sentence in the abstract has been rewritten and clarified. The evidence for this statement is as follows: Jay M. Meythaler, MD, JD, Jean D. Peduzzi, PhD, Evangelos Eleftheriou, PhD, Thomas A. Novack, PhD. Current Concepts: Diffuse Axonal Injury–Associated Traumatic Brain Injury. Arch Phys Med Rehabil Vol 82, October 2001.
Li49 "DAI is widespread axonal damage from shaking or rotation by physical force leading to rapid axonal stretch injury and secondary axonal changes and is associated with a long-lasting impact on functional recovery and a high mortality rate." Also needs rephrasing. DAI also results from blast alone, w/o rotation or shaking. DAI per se does not have a high mortality rate. (Also true in the rat model presented here). 

We have changed this sentence. 

Li64 "…diffuse axonal injury (DAI) is a specific type of TBI induced by rotational acceleration of the brain…" DAI is also induced by several other types of trauma. 

We have changed this sentence. 
Li66…" DAI results from widespread axonal damage that often causes long-lasting neurological impairment, with mortality estimated at 33-64%" DAI does not result from axonal damage; it is axonal damage. Mortality is not due specifically to the axonal damage, but to associated brain injury. 

This sentence has been clarified. 
Li228 "This procedure describes a rodent model of DAI, is a difficult condition to treat given its unique mechanisms of TBI." Sentence needs rephrasing. Why does unique mechanism make it difficult to treat? Difficult relative to what? 

This sentence has been changed. 
Reviewer #3:

Minor Concerns:

Clinically, DAI is always accompanied by microhemorrhages, which may constitute a major cause of damage to WM. This needs to be acknowledged in the Introduction and Discussion

We added a sentence to the introduction. 
The equations describing Force are not well explained - please explain for the non-physicist

We added a clear description of force to the manuscript. 
[Vet comments]
Title: Induction of diffuse axonal brain injury in rats based on rotational acceleration.

URL: https://www.jove.com/video/61198/title?status=a63204k
Were animals used humanely and was the appropriate anesthesia or analgesia provided for potentially painful procedures? Yes. All procedures were approved by the Institutional Animal Care and Use Committee at our institution and were conducted in accordance with current guidelines.
Please provide additional comment, if necessary.

	# 
	Time in the video
	comment
	Change in video required

Yes/No
	Change in text is sufficient

Yes/No
	Suggested Changes

	1
	0:04
	The author list/order here does not match that in the manuscript. Please revise to be consistent.
	yes
	no
	Corrected

	2
	1:12

1:56

2:32

3:19

4:13


	Please use the same protocol section title in the video as in the written protocol if possible; this will help guide the viewers.
	yes
	yes
	Corrected

	3
	4:27

4:48
	Please include a space between the number and its unit (48 h). Please present the same tables as included in the written manuscript. Details do not match. DAI or DABI? 15 DAI rats or 13 DAI rats?


	yes
	no  
	Corrected

	4
	1:44


	Is the video of the animal injury necessary (1:44). If not, please remove it.
	no
	no
	The video of animal injury is necessary because it shows the mechanism of the injury, the main point of the protocol. Therefore, it has not been removed.


	5
	2:39

	Please describe how the assessments are actually done.
	yes
	yes
	Was added the steps of measuring the neurological severity score (NSS) for assess neurological deficits after DAI. 



	6.
	5:10

	
	yes
	no
	Changes have been made for a better demonstration of 

beta-APP immunoreactivities.



	7. 
	6:08
	
	yes
	yes
	Acknowledgments were corrected.
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