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December 23, 2020


Vidhya Iyer, Ph.D. 
Review Editor
JoVE



RE: JoVE62215


Dear Dr. Iyer,

Thank you for overseeing the review of our manuscript entitled "Method for air-inflation of murine lungs with vascular perfusion-fixation.” We appreciate the thoughtful comments of the editors and reviewers and have endeavored to address them fully.  A point-by-point response to each comment is provided below.

We are grateful for the opportunity to resubmit our manuscript and feel that it has been significantly improved by the peer review process.




Sincerely,

[image: ]

Patrick S. Hume, M.D., Ph.D.
Instructor of Medicine
Division of Pulmonary, Critical Care and Sleep Medicine
National Jewish Health








Editorial Comments

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

We have thoroughly proofread the manuscript.

2. Line 116: Please define abbreviations of “PVC” before use.

	We have added the definition of PVC (polyvinyl chloride) to line 120.

3. Line 119/135: Please mention the dimensions of the male and the female Luer used.

	We have added the dimensions of the male Luers to line 124 and dimensions of the female Luers to line 131 where they were first mentioned.

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 (e.g., Gilson Minipuls).

We have removed all commercial language from the manuscript. All commercial products are referenced in the Table of Materials.

5. Line 234: Please mention if there is any age and sex specific bias?

	We have added that no age or sex specific bias has been noted when completing the procedure (line 253). We have completed this procedure on both males and females of varying ages.

6. Figure 2: Please mention the magnification used for microscopy in the Figure Legends.

[bookmark: _Hlk59454681]	All photographs are taken at 15.9 megapixel resolution and at 4:3 aspect ratio. This information has been added to the figure legend for Figure 2, lines 416-417. It has also been added to the figure legend for Figure 3, lines 423-424. Magnification of microscopic images has been added to Figure 4, lines 419-420.
[bookmark: _GoBack]
7. Please highlight up to 3 pages of the Protocol (including headings 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 three pages of the protocol to identify essential steps.


Reviewer: 1

Major Concerns:
Does the lung need to by cycled at all (preconditioned) to get it to its original physiological state before simply inflating just once after sacrifice? PMID: 11132193

Thank you for pointing this out. We are preconditioning the lung during the first inflation step at 25 cmH2O (as described in lines 61-62 and line 314) based upon the quasi-static pressure-volume (P-V) curve where a higher inflation pressure is needed to recruit atelectatic regions of the lung. Once the lung is fully inflated, a lower pressure (20 cm H2O) can be used to keep the lung inflated at the nearly the same volume, as the P-V curve plateaus (as described in line 333, and added to line 64). We have added text denoting preconditioning to line 314 in an attempt to make this clearer. 

How does the inflation speed of the airways impact the maintained pressure inside the airways? The vascular fixation speed is disclosed but not the inflation speed for the airways. If dislodging cells due to liquid solution is an issue, how can the authors be certain than the speed of air inflation for the lungs is sufficiently slow to not similarly do so? 

We have not controlled inflation speed, only inflation pressure, however our inflation pressures (25 cmH2O or 20 cmH2O) are the same inflation pressure used with instillation-based fixation methods, per our reference 1 (PMID: 20130146).  Our reference 9 (PMID: 26353977) demonstrated altered alveolar macrophage distribution with liquid instillation-based fixation but not following air inflation at pressures similar to our own. Text has been added to line 71 to help clarify this point. As we illustrate in Figure 4, we observe displacement of macrophages to the terminal alveoli following liquid inflation (Fig. 4A) but not following our air inflation method (Fig. 4B). We have revised the final paragraph of the ‘Representative Results’ section to help clarify this point.

Is the same pressure applied everywhere in the bronchial network-- Are authors assuming Pascal's law holds?

Previous studies of the viscoelastic properties of the lungs demonstrates that Pascal’s law holds (PMID: 5442255 and PMID: 33343395). We have updated line 65 to include this.

It has been shown that the pressure inside the lungs reduces over time when inflated with air (see PMID: 33195138). How do the authors account for this when holding the pressure at 25cmH20 for 5min?

Thank you for this thoughtful comment. In the discussion we noted that a small amount of additional water may need to be added to the syringe to maintain a column height of 25 cm for inflation and 20 cm for fixation. It is also noted that the water level should be maintained at those levels throughout the procedure (see 1.2, line 107; 6.7.1, lines 242). We have also noted that usually the water levels stay consistent during this part of the procedure (6.7.2, lines 246); however, we have also added section 8.5.1, line 317 to reinforce that a small amount of water may need to be added to the syringe.

Figure 3C: Other than the leak, what is the other indicator that this is a poorly inflated lung? Are there visual cues the researcher would use to recognize this leak from the lung itself?

An inflated lung is typically larger than a non-inflated lung. The peripheral edges of the lung also tend to protrude and are smoother. Properly inflated lungs will also float when submerged in fixative (added to the representative results, lines 392). We also have added a note to Figure 3C about the difference in size; however, the protrusion of the edges and smoothness of the lung are difficult to decipher in the images. 

Minor Concerns:
Figure 1 would benefit from a matching between the photographed apparatus setup and the schematic. Labeling the items on the photo may be better than having a schematic in parallel with where the physical items are, since they are not placed in identical locations and cause confusion.

Thank you for this advice. We have revised Figure 1 as suggested. We have removed the schematics and replaced them with labeled photographs.


Reviewer #2:

Major Concerns:
While this method is relatively inexpensive and should be easy to replicate, the authors should more clearly point out the limitation that the lungs collapse during dissection and must be re-inflated. Methods using small animal ventilators allow the researcher to maintain lung inflation continuously without interim collapse and would be the preferred option if such equipment is available. Alternatively, the airway inflation apparatus might be connected to the trachea prior to puncturing the diaphragm to maintain pressure and avoid collapse, although this might be technically harder to accomplish.

We have added the limitation of brief lung collapse to the discussion, line 461. We also added that the use of a small animal ventilator as an alternative approach to maintain lung inflation without collapse (lines 463). 

Minor Concerns:
1. 5.1, Line 182: The peristaltic pump provides a fixed flow rate, but not fixed pressure. Pressure depends on fluidic resistance of the system and pulmonary circulation. Excessive pressure will cause alveolar hemorrhage. For an alternative approach without a pump, one could use a 60 mL syringe with surface of the fluid at 35 cm above the mouse.

Thank you for raising this point. We have removed “and pressure” from line 188 (formally 182) to reflect that our pump does not provide fixed pressure. We have also added a description of your thoughtful alternative approach at line 189.

2. 7.2, Line 238: If the animal is still alive during the procedure the heart can help to pump the heparin flush and fixative through the lungs, but doing this depends on IACUC protocol.

We have added this as a note in 7.2.1, Lines 260.

3. 8.5, Line 295: You could note that the air pressure can be increased to 30 or 35 cmH2O if more recruitment is desired.

We have added this as a note in 8.5.1, Lines 319. 

4. 8.5.1 Line 298, 8.6 Line 302: Alveolar structure may be better preserved when the perfusion period is as short as possible, so you might emphasize to switch to the fixative as soon as the lungs are white rather than defining a 5-minute timeframe.

Thank you for this suggestion. We have altered the procedure in section 8. The heparin perfusion step was moved after the lung inflation step to minimize the perfusion time while allowing sufficient time for atelectasis recruitment (see Line 325). 

5. Line 351: Adding fixative to the pleural surface to seal leaks should be mentioned with caution, because some fixatives (like those containing glutaraldehyde) can adhere the lungs to the thorax if too much is applied.

We have added this caution to the discussion, lines 389.
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