Mexico City, May 16th 2021
Vineeta Bajaj, Ph.D.                                                                                                                   Review Editor
JoVE
Dear professor Bajaj:
Thank you very much for your feedback on our manuscript, JoVE62734, entitled "Isolated Lung Perfusion System in the Rabbit Model". We have carefully analyzed the Reviewers’ observations and our point-by-point replies to these are as follow:

Reviewer #1:
Manuscript Summary:
This is a method for ex-vivo lung perfusion in a rabbit system. This protocol can prove valuable to many investigators doing basic and translational research on pulmonary systems which will include parameters of ventilation (respiratory mechanics and gas exchange), pulmonary vascular resistance, edema formation, and tissue physiology.
Major Concerns:
None
Minor Concerns:
Only 2:
1) The graphic nature of this experimental protocol may be alarming for some viewers and the video should have a disclaimer that the preparation of the experiment will involve the deliberate death of an animal.
Reply: we appreciate your kind comments on our protocol. Regarding your first minor concern, all procedures and animal care methods were reviewed and approved by the Ethics Committee of the Instituto Nacional de Enfermedades Respiratorias, and were performed following current national and international guidelines for the Care and Use of Laboratory Animals. Still, we will be adding a disclaimer at the beginning of the video to avoid any concerns.   
  
2) The materials list is comprehensive, though the description of the protocol in the methods and apparatus doesn’t contain all parts necessary. I am not sure if this is necessary, but a bit more description in the cannulation section could be helpful, as I believe this to be a specialized technique that requires specialized equipment and is a common point of failure in our hands.
Reply: thank you for the observation, in light of your comment we´ve written a more detailed description of the cannulation technique, incision, and tracheotomy to fully address the equipment needed to perform these steps. 
2.4 Incision and tracheotomy:
2.4.3 With the operating scissors cut the anterior 2/3 of the trachea in between the cartilage rings so the tracheal cannula can be inserted through the tracheal fibrous membrane.
2.4.4 Insert a 5 mm OD tracheal cannula for rabbits through the tracheal fibrous membrane and carefully fix it using 4-0 silk suture.  
2.8 Cannulation:
2.8.3 Once the two ventricles are opened introduce the OD 4.6 mm pulmonary artery cannula for rabbit with basket through the right pulmonary artery and introduce the OD 5.9 mm left atrium cannula for rabbit with basket through the mitral valve into the left atrium. 
2.8.4 Fix the cannulae using 4-0 silk suture in the pulmonary artery and left atrium. The surrounding tissues should be included in the ligatures of the pulmonary artery and left atrium to decrease the compliance of these structures. 

Reviewer #2:
Manuscript Summary:
the manuscript describes the protocol for preparing isolated rabbit lungs. The procedure is clearly summarized with relevant figures. The procedure itself is of great importance as it allows for an ex vivo study of the lung. I think that it will be useful for other researchers to have a video manuscript of the procedure.
Major Concerns: 
I have no issues with the manuscript.
Minor Concerns: 
I have no issues with the manuscript.
Reply: we are glad to hear you have no concerns with our manuscript and we appreciate these and any other feedback on the protocol.

Reviewer #3:
Manuscript Summary:
Baltazar et al described the methodology of isolated rabbit lung perfusion by using the system from Hugo Sachs Elektronik. There are several major concerns as shown below.

Major Concerns:
1) There are multiple parts marked by yellow. I do not understand what the yellow mark means and it is unusual to see marked parts in a manuscript.
Reply: thank you on your feedback, taking note of your comments we´ve made several corrections and additions to the manuscript. In regard to your first concern, the yellow marks are due to the instruction: “C) Protocol length and highlighting” in the Protocol section of the “Instructions for Authors” document available on the JoVE website. The highlighted marks are the critical steps to be featured in the video.      
2) 2.6
The procedure of lung procurement is described but it includes several concerns or questions from a surgical viewpoint. Was inferior vena cava cut as clinical human lung procurement? 
Reply: inferior vena cava was cut after being ligated along with the aorta artery to provide exsanguination and euthanasia for the rabbit.  
Was left atrium or appendage cut to release pressure in the left atrium? 
The cannulation was performed through the auriculoventricular valves into the atriums after cutting both left and right ventricles. Both atriums are left untouched. 
Any pulmonary artery flushing with solution in the chest?
We only flush solution through the circulation after cannulation, once the lungs are harvested. 
3) 2.8.1
The following details should be included. Pressure of PEEP and duration of PEEP.
Reply: PEEP ventilation is used for as long the lungs are outside of the chest cavity during harvesting and bronchoalveolar flushing, once the lungs are inside the artificial thorax either PEEP or negative-pressure ventilation can be regulated by the ventilator according to each researcher´s needs. 
2.8.1 Lift the isolated lungs out of the thorax and carefully place them over a sterile gauze on a petri dish. 
2.8.2 To prevent atelectasis ventilate the lungs using positive-pressure ventilation with positive end-expiratory pressure (PEEP) set at 2 cm H2O.
4) 2.8.4
The cannulae is pulmonary artery cannula, correct? Please specify it.
Reply: we used the term cannulae as the plural of cannula to refer to both the left atrium cannula and the pulmonary artery cannula. However, we now realize how this can be unclear so we have re-written the section to provide a more detailed description of the cannulation process: 
2.8.4 Once the two ventricles are opened introduce the OD 4.6 mm pulmonary artery cannula for rabbit with basket through the right pulmonary artery and introduce the OD 5.9 mm left atrium cannula for rabbit with basket through the mitral valve into the left atrium. 
2.8.5 Fix the cannulae using 4-0 silk suture in the pulmonary artery and left atrium. The surrounding tissues should be included in the ligatures of the pulmonary artery and left atrium to decrease the compliance of these structures.
5) 3.1.8
Details of step up of flow and each time should be described. This will be really helpful for readers.
Reply: we recommend stepping up the flow over a 15-minute period to gradually increase from 3 to 10 ml/min/kg. According to your suggestion, we have corrected the paragraph to mention each time we increase the flow:  
3.1.8 Start the perfusate flow at 3 ml/min/kg, then slowly step up the flow to 5 ml/min/kg over a 5-minute period, reach a flow of 8 ml/min/kg over the next 5 minutes, after another 5 minutes reach a maximum flux of 10 ml/min/kg. Care must be taken to avoid air from getting into the circuit.  
6) 3.2.3
Lower and upper limit of the pressure of pulmonary artery and left atrium should be included.
Reply: in the amended manuscript values were included, and the text read as follows: 
3.2.3 The pulmonary arterial pressure (0-20 mmHg) corresponds to the height of the liquid level in the oxygenator or reservoir in centimeters above the pulmonary trunk, while the pulmonary venous pressure corresponds to the height of the pressure equilibration chamber above the left atrium. Both values can be modified. Note that left atrium pressure is also 0-20 mmHg.
Perfusate sampling timing needs to be added.
One of the advantages of the isolated perfused lung is that perfusate sampling can be done at any time during the perfusion and sampling timing is largely determined by the goals of the experiment. However, we usually prefer to sample every 15 minutes during the first hour of perfusion and then hourly.   
Perfusion duration should be described.
An immediately harvested lung can be perfused for as long as 8 hours, however, the duration can vary according to each experiment. 
How was deoxygenation? Was it done glass tube? What was the flow rate and component of gases?
No gasometry was taken since the rabbit was previously exsanguinated. Perfusion solution was used to measure metabolites present in the lungs that were perfused only with a Krebs-Ringer bicarbonate buffer solution as described in 3.1.7. Notably, Krebs solution is tested periodically to keep a pH value of around 7.3 – 7.4. When the pH value needs to be adjusted, a glass tube is used to bubble it with a mixture of 5% CO2 and 95% O2 (commercially available). Also, NaHCO3 1N can be used, as well as HCl 0.1N. Meanwhile, when using autologous blood from the rabbit´s exsanguination, diluted in Krebs solution, as perfusion, blood oxygenation, and gas composition can be measured by gasometry. Accordingly, circumstances will be defined by the experimental protocol.
7) Figure 1
The circuit (especially pulmonary artery and left atrium cannula, reservoir, deoxygenation column) should be described.
Reply: the following text has been added to the amended manuscript under the “Figure 1” section: 
The perfusion component of the system ensures that the perfusate is constantly flowing through the isolated lungs. The pulmonary artery is cannulated to provide inflow perfusion, while perfusate outflow is provided by cannulating the left atrium of the heart. The perfusate is passed using the roller pump, so that perfusate passes through the heat exchanger, then through the bubble trap into the pulmonary artery, and finally into the lung vascular bed. The ventilation component of the system allows for the ventilation medium to flow constantly past the distal end of the pneumotachometer directly via the tracheal cannula into the lungs.     
8) Kfc
Please describe how the Kfc was measured?
Reply: to measure the permeability of the capillary bed through the capillary filtration coefficient (Kfc), a sudden pressure increment of 10 cmH 2 O is made through a partial obstruction of the venous outflow. Partially clamp the outflow tubing that goes out of the left ventricle to the Krebs reservoir. Maintain the partial clamp for 3 minutes making sure that the pressure increment reaches 10 cmH 2 O. Stop the clamping and continue the normal flow. This maneuver will be registered as an increment of the arterial pressure and a lung weight augmentation. This last parameter is considered the Kfc. 
The former paragraph was added to the amended manuscript under the “representative results” section, Figure 5
9) Fig 4 and Fig 5
Timing of each data should be specified. Three time points are unclear in fig 4 and two time points are not specified in Fig 5.
This has been corrected in light of your observation.

Minor Concerns:
1) Abbreviation of MAO and 5-HT should be consistently used throughout the manuscript.
Abbreviations were uniformed along the text.
2) Were MAO and 5-HT measured in perfusate sample, correct?
Yes, that’s correct. 
3) 2.2.1
No space between 36.5 °C.
Corrected thank you.
4) 1.3.1
"In sum" should be in summary in scientific writing.
Correction was made.
5) Fig 5
What does "*" or "**" mean?
This was an artifact, thank you for pointing it, it’s been removed.  

Dear professor Bajaj, we hope that our answers to the Reviewer’s queries along with the changes done to the manuscript have help to improve our protocol and prove it useful to other researchers so that it can be considered suitable for production and publication in the innovative Journal of Visualized Experiments, JoVE.
Sincerely yours:                                                                                                                                 Jose L Arreola     


