Title: The ex vivo isolated skeletal microvessel preparation for investigation of vascular reactivity and passive wall mechanics
Reviewer 1:
Summary

The authors present a protocol for the cannulation and testing of small resistance vessels isolated from the gracilis.  The visual nature of cannulation experiments makes this technique an ideal candidate for publication in JoVE.  The protocol is clearly written and easy to understand, although it stops just short of being truly comprehensive.  The authors have a unique opportunity to establish a standard for arteriolar cannulation and testing, which is currently lacking in the field.
Major Concerns

Although the technique of vascular cannulation has been used for a number of years by labs around the world, the authors have (quite naturally) focused on how cannulation and vascular reactivity experiments are performed in their own lab.  The journal’s standards, however, demand that protocols represent the “gold standard” for that particular technique.  Therefore, the burden is placed on the authors to either 1.) justify why their particular method is superior to others, or 2.) mention acceptable alternatives.  As one example, the authors use a custom built vessel chamber from the Medical College of Wisconsin, although there are myriad other chambers, both custom built and commercially available, that are presumably just as suitable.  Other examples include (but are not limited to):
This is an excellent suggestion and one with which we are in full agreement.  Our system is certainly not meant to be superior, although it works extremely well for us.  For the revised manuscript we have chosen to highlight other systems as alternatives, specifically those developed by the Living Systems group and IonOptix.  Web links to those other groups, in addition to the one for our system have been provided in the revised manuscript.  
1. PSS recipe – looks fairly standard, but does not contain albumin, which is used by a number of other groups for these types of experiments.  Is there a reason for this?
We have found that inclusion of albumin has not improved the reactivity or viability of the vessels and can cause some foaming of the perfusate which can be problematic.  As such, we have not included it for many years.  Obviously, as there are other “PSS”s that are used in other laboratories and we have stated that ours is simply one that works.  
2. Equilibration period – why use 30 minutes under flow conditions?  Many people use 1 hour with no flow.  Are your experiments conducted with flow through the lumen?

Our equilibration period is presented as a ‘minimum’ of at least 30 minutes, although frequently this does stretch to an hour.  We also generally use flowing conditions over this period, although prior to initiation of any experiment, all ‘inclusion criteria’ are determined under no-flow (perfusate) conditions.    This information is now outlined in detail in the revised manuscript.  

3. Inclusion criteria (p. 4) – the manuscript actually doesn’t even say what the criteria are for an arteriole to be considered “good”.  Please address this.

This is an excellent comment and this information has been added to the revised manuscript.

4. Choice of microscope – While the dissection microscope pictured gives an adequate image of the arteriole, an inverted microscope is generally preferred since it gives better resolution.  Although an inverted scope would not work with the MCW chamber, it should be mentioned as an alternative method, particularly for those experiments requiring fluorescent or confocal imaging.
This is an excellent comment and we have included this information in the revised manuscript.  
The protocol stops once the arteriole is cannulated and equilibrated.  However, the manuscript would be much more complete if it included a description of a “mock” testing protocol, along with common questions and pitfalls.  Issues such as how long to wait to measure diameter after dosing, which drugs “wash out” and which do not, how best to measure transient responses, etc. are all extremely important to the collection of consistent, reliable data.  This particular laboratory has extensive experience with cannulated microvessels and could provide a wealth of guidance for novices who are attempting these experiments for the first time.  Again, this goes back to the idea of presenting a protocol that is the gold standard for the field.
This is an excellent suggestion and we have written up a mock experiment for the revised manuscript.  

Stretching a vessel until it is straight is not the same as in vitro length.  Please amend the manuscript to either include a description of how in vitro length is measured (either for each individual vessel or as an averaged value of axial stretch λz for a group of gracilis arterioles) or remove the term entirely.
We apologize for our inaccuracy in this and have clarified this in the revised manuscript.  We determine the in vivo length with adjustable calipers or fine forceps (simply spacing) and then adjust the micropipettes in the bath to approximate this length.  As we almost invariably use a straight section of vessel, the in vivo length and the ‘straight’ length are virtually identical.  

I strongly suggest that, if at all possible, the authors include video of the cannulation process as viewed through the microscope.  As far as I know, such a video does not currently exist, but would be immeasurably beneficial in teaching students how to cannulate.

We agree fully, and this will be done by the production staff at the journal in the very near future.
Other than the title, there is virtually no mention of vascular mechanics in this manuscript.  The authors cite a study by Baumbach and Hajdu, which describes the calculations needed to generate some of the parameters of wall mechanics, but does not address important methodological considerations, such as setting axial stretch, testing for hysteresis, etc.  Furthermore, the vessel chamber and equipment described in the submitted manuscript are far from ideal for mechanical testing.  The lack of pressure transducers to measure axial strain, automated control of luminal pressure, and questionable resolution of wall thickness make this setup, like most arteriolar testing apparatus, inadequate to fully probe questions of vascular mechanics.  The authors would be justified in removing the mention of vascular mechanics from the title.
We appreciate the reviewer’s suggestion.  In order to maintain appropriate focus for this manuscript, we have removed references to mechanics in the title, but have elected to retain the Baumbach reference to provide this information to the reader as needed.  

Minor Concerns

The term “arteriole” is generally reserved for vessels < 150 μm (some say < 100 μm) when fully dilated and maximally pressurized.  The data presented in Figure 6C represent vessels that are technically just outside of this range.  This should be mentioned in the Discussion.
This has been addressed in the Discussion of the revised manuscript.  

The long abstract, in conjunction with the choice of references, makes it seem a bit like the cannulation technique was developed in the authors’ laboratory.  Please include a few lines describing the development of the technique, original descriptions in the literature, seminal papers, pertinent reviews, etc.
While this is not a formal part of the instructions for the preparation of this manuscript provided by the journal, the reviewer’s comment is well taken.  In the revised manuscript, we have referenced several papers which significantly precede our work and highlight the historical development of the technique.  
1.1: Please include diameter range of tips and machine used to polish them
For our preparation, we generally do not polish the tips of the micropipettes as we would for other applications (transmembrane or oxygen microelectrodes).  Simply, we have found this to be an unnecessary step over the years that did not improve data quality.  However, as this step is used by some investigators and can be important depending on application, we have provided some information as to the machinery used in a polishing step.  

1.2: State pH needed for “normal” reactivity experiments (i.e., where the effect of pH itself is not being tested)

We generally utilize a pH of approximately 7.4, as stated in section 1.2.

1.4: Please include a picture or description of tie loops.  If you use double-looped ties, include step by step instructions (perhaps in video format) on how to tie them

This is an excellent point.  We have expanded our instructions here and have included a new picture to help clarify.  We use two-single loop ties on each end of the vessel.
4.1: “two fine forceps for each side of the proximal vessel lumen wall”  Is “two” a typo?  If not, then this is unclear.

We have clarified this.  Thank you.
4.3: This is the first mention of a micrometer.  Please describe where the micrometer is and label it in your figures.

We assume that the reviewer was referring to section 1.3, as the micrometer is not mentioned in 4.3.  The reviewer raises an excellent suggestion and we have included this information in the revised manuscript.  
4.4: I do not see any mention of checking the arteriole for leaks.  Looking at myogenic tone is insufficient, as some arterioles can develop tone even in the presence of a leak.  Please include this and other specifics in a detailed description of the inclusion criteria.

Also, please include the in vivo pressure for these vessels (if known) and the luminal pressure used in these experiments.
The reviewer’s point is a good one and we have provided extensive information on dealing with leaks in the revised manuscript.    The information on pressure has now been added to the manuscript.
While it may seem mundane, I think it is necessary to include a short description of how the chamber, cannulae, and tubing are cleaned and/or sterilized following an experiment.  A dilute vinegar solution in warm water is an excellent way to remove salt buildup from equipment.
This is a valuable comment and one which we did not even consider.  This has been added in detail in section 4.6.
Legends for Fig. 4 & 6: both mention the “mechanical response”, although the response described is not to a mechanical stimulus.  Please replace with something more suitable, such as “constrictive” or “dilatory”.

This has been clarified in the revised manuscript.
Additional Notes to the Author
While the protocol described herein is adequate, I believe that the authors have a unique opportunity to establish a “best practice” protocol for arteriolar testing, which is sorely lacking at the moment.  While this requires some expansion and clarification of the manuscript, I would encourage the authors to strive to make this work the definitive protocol for this technique.  
Responses to Reviewer 2:

We thank the reviewer for his her positive evaluation of our manuscript and have addressed each of the comments made by the reviewers in the revised manuscript.

Minor Concerns

1.  Long Abstract: sentence 2 – I suggested rewording to minimize the choppiness. (i.e. “, but the preparation has also been applied to cerebral …”)

This sentence has been modified to read more smoothly.

2.  Long Abstract: sentence 3 – This sentence is long and could be broken into two.
This sentence has been modified and shortened.

3.  Protocol 1.1: sentence 1 -  I suggest deleting “a puller”.  
Agreed. It has been deleted.

4.  Protocol 1.1: I suggest referring to figures and tables where appropriate.  For example, in the sections the chamber, pipette holders, and tie loops are mentioned.  Reference of these components in the overall setup might clarify the presentation.

This has been expanded in the revised manuscript.

5.  Protocol: 2.2: last sentence – Reference to Figure 2 in the context of the sentence is unclear.

The reference to Figure 2 has been deleted.

6.  Protocol: 3.2: last sentence – Additional detail would be helpful to present the functional and/or placement criteria for the “tie loops”.
This has been clarified, with the inclusion of a new Figure in the revised manuscript.

7.  Protocol: 3.2 – I realize that the detail associated with the section will become apparent with the video and narration.  However, I suggest adding an image of a vessel prior to harvesting in order to provide a spatial orientation.  I also suggest adding detail that might correspond with the major steps obvious in the video demonstration regarding the separation of the arteriole from the connective tissue, venule and/or nerve.  
This has been included as a new Figure in the revised manuscript.

8. Protocol: 4.2: last sentence – “which” can be deleted.
Corrected.

9. Protocol: 4.4: first sentence – Additional statements detailing the “bubbling stone” and the “appropriate gas mixture” would clarify their use for a reader who is not familiar with the preparation.  For example, is the gas mixture necessary for maintaining pH?  If not, then I assume it is used to control the environment (i.e. oxygen concentration) sensed by the arteriole.  For pressure, shear or pharmacological stimuli, is this gas supply needed?

This has been clarified in the revised manuscript.

10.  Tables: I suggest providing table titles.

Corrected.

11.  Figures – Figures 1A – 2 have a different first line format from Figures 3 -6.  (i.e. “Figure 1A: …” vs. “Figure 4 is …”)
All Figure titles have been revised to be more consistent.

12.  Figure 1C - I suggest using “perfusate line” for the description of N to be consistent with the text.

Corrected.

13.  Figure 2 – I think the clarity of this figure could be improved by replacing the chamber schematic with a modified version of the image used for Figure 1C.  I also suggest annotated the inflow and outflow pipets since these are referred to in the Discussion.
We have modified Figure 2 as requested by the reviewer.

14.  Figure 3 and 4 – Annotation of these figures would improve their clarity for the reader.

These figures have been more clearly annotated.  
