Dear Editor, 

Thank you for the opportunity to revise the manuscript. We addressed both the editorial and reviewers’ comments, which are detailed below. We also attached a version with tracked changes in the revision. We hope that the revised manuscripts will be acceptable for publication in JoVE. 
Sincerely

Fangfang Chen, PhD.


Editorial Comments:

• Introduction: Please expand your Introduction to include the following: The advantages over alternative techniques with applicable references to previous studies; Description of the context of the technique in the wider body of literature; Information that can help readers to determine if the method is appropriate for their application.
We expanded the introduction accordingly. 

• Protocol Detail: Please note that your protocol will be used to generate the script for the video, and must contain everything that you would like shown in the video. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc.) 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. Some examples:
1) 2.1: Mention animal strain, age, sex.
2) 2.2: What kind of sutures?
3) 2.3: How is anesthesia induced? Mention drug dose (and oxygen flow rate in case of inhaled anesthetic).
4) 2.3: Describe how anesthesia is confirmed?
5) 4.1: describe the steps in detail.
6) 4.2: details are insufficient. Mention microscopy settings e.g., magnification, lens NA, excitation and emission filter settings etc.
We added details to each step. 

• Protocol Numbering: Please add a one-line space after each protocol step.
Done.

• Protocol Highlight: Please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps.
Done.

1) The highlighting must include all relevant details that are required to perform the step. For example, if step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be included in the highlighting.
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
3) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.
Done.

• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.
We expanded the Discussion to include these points.

• Figures: Add scale bars to fig 3.
Done.

• References:
1) Please make sure that your references comply with JoVE instructions for authors. Citation formatting should appear as follows: (For 6 authors or less list all authors. For more than 6 authors, list only the first author then et al.): [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage, doi:DOI (YEAR).]
2) Please spell out journal names.
Formatted.
 
• Commercial Language:
JoVE is unable to publish manuscripts containing commercial sounding language, including trademark or registered trademark symbols (TM/R) and the mention of company brand names before an instrument or reagent. Examples of commercial sounding language in your manuscript are BD Insyte Autoguard  ,PS-1 system (Harvard Apparatus , etc
1) Please use MS Word’s find function (Ctrl+F), to locate and replace all commercial sounding language in your manuscript with generic names that are not company-specific. All commercial products should be sufficiently referenced in the table of materials/reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names.
Done.









Comments from Peer-Reviewers:


Reviewer #1:

Manuscript Summary:
Ren et al describe a protocol for cannulation of the abdominal aorta and inferior vena cava in mice, followed by non-oxygenated normothermic perfusion. They state that this model may be a useful tool for studying mechanisms of drug delivery, migration/metastasis of circulating tumor cells into/from the tumor, and interactions of immune system with perfused organs and tissues.

Major Concerns:

However, in my opinion there are important limitations to this protocol wherefore I don't see how it can be used for the proposed applications. The most important limitation is that the perfusion is performed at normothermic temperatures without an oxygenator or oxygen carrier. This results in severe ischemia while the graft is at its full metabolic rate. The confounder of severe ischemia poses significant challenges when the above mention mechanisms were to be studied. Furthermore, the perfusate composition is of extreme importance during perfusion at (sub)normothermic perfusion temperatures as it aims to support physiologic metabolism. However, Ren et al used LR+BSA. The lack of metabolic support, in addition to the warm ischemia, creates a morbid tissue condition of which the usefulness in research is very questionable. Of note, metabolic support (e.g. oxygenation and nutrients) can omitted during hypothermic perfusion (as in some of the cited work) because the organ is not metabolically active, however, not during normothermic perfusion.

We thank the reviewer for these important comments. Indeed, we recognize that metabolic support is extremely important. It must be noted that the goal of the present work was to establish the perfusion circuit via surgical procedure rather than developing and optimizing perfusion media and conditions to support optimal organ/tissue function and oxygenation. Therefore, we omitted the term “normothermic” from the title in order to focus on the surgical procedure as the main focus of the manuscript. While our experiments have omitted this metabolic support, this method can indeed be performed with oxygenation or desired additions of vitamins etc. to the perfusion medium, and we have accordingly revised our duration of perfusion to be no more than 2 hours, and have added a discussion on the need to include oxygenation in the perfusate if desired. The perfusion media composition and oxygenation have been extensively highlighted in the previous literature and included in the new Discussion section. 
Likewise, proper validation of this protocol is lacking and, in my opinion, the provided fluorescent histology images in Figure 3 are not sufficient as this merely shows the microvasculature was perfused but yields no information about other important aspects such as tissue injury and metabolism. Also, it seems that this protocol has not been used in any peer reviewed publications.

[bookmark: _GoBack]Thank you for the suggestion, we added images of H&E staining of the perfused organs to Figure 3. H&E staining revealed no significant anatomical differences between organs harvested immediately after euthanasia and those harvested after up to 2 hours of perfusion according to our method. Together with the fluorescent histology images, this provides evidence of a successfully perfused microvasculature without damage to blood vessels or organ tissue. Again, since the focus of the publication is on the surgical technique, we did not provide specific recommendation on the perfusion media and refer the readers to the extensive bulk of literature in the Discussion.  

Also, Ren et al do not acknowledge that there are several other publications that describe more advance methods to perfuse vascular composite allografts (including bone, skin, nerves, bone marrow, lymph nodes). I miss a clear explanation why the describe protocol would be preferred over these and why commonly used features like pressure control and oxygenation were omitted.
We mentioned several advantages over alternative techniques in the Introduction; however, to address your concerns, we have provided additional references to previous studies. In brief, the major advantage of our method is that it can perfuse several organs simultaneously and leaves the animal model relatively intact, allowing for more realistic observations than single-organ perfusion models. Furthermore, the above referenced-papers report perfusion of larger organs and tissues in isolated form, while perfusion of small mouse organs such as the bladder, prostate, bone marrow, and skin has not been feasible due to the very small size of the blood vessels, and is the main advance of our perfusion technique. The flow rate of perfusion buffer through the aorta is held constant at  0.6mL/min (described in protocol 3.3) by peristaltic pump; liquid flow rate is known to be proportional to its pressure according to laws of fluid mechanics (e.g., Hagen-Poiseuille equation). As stated above, we have accordingly added an explanation for omission of oxygenation to the “Discussion” section. 

Furthermore, in general, the manuscript provides too little detail to easily understand the producers and would not be replicable as it is.
We significantly expanded the protocol; also per JoVE format, a professional video will accompany the protocol. 

Finally, I have concerns about the animal welfare and ethics of this protocol. As the protocol suggests, the anesthesia (isoflurane) is stopped when the mouse it taken to the perfusion system after surgery. Mice typically start to regain consciousness within a couple minutes after isoflurane administration is stopped. However, after surgery all vital organs in the upper body are still intact, while the animals are euthanized after 10 minutes of perfusion.

Thank you. We have provided more details to our procedure, including instructions to confirm anesthesia through multiple methods and to maintain anesthesia until performance and confirmation of euthanasia, which we regrettably omitted from our initial submission (see protocol 3.4).

Reviewer #2:

Manuscript Summary:
This manuscript describes a protocol for in situ perfusion of the distal pelvic organs and hind limbs in the mouse. This technique is of interest and would be a useful addition to the literature. However, there are major issues that should be addressed in order to ensure that the protocol has maximal utility.

Major Concerns:

The main concern with the manuscript is lack of sufficient detail in order to ensure that the protocol can be successfully followed by other groups. Specifically:

1) Much greater detail, including photographs, schematic drawing and ideally videos of the different steps are required. This should include set up-of the perfusion circuit (including schematic drawing and more close-up photographs), close-up photographs of the animal connected to the perfusion circuit, precise details of the perfusion circuit used (including perfusate composition, volumes, etc), how the body temperature was monitored (rectal temp probe?), whether/how oxygenation can be achieved, etc.
2) A list of likely problems and solutions (ie, a trouble-shooting list)
3) If possible, videos should be included.
4) The authors state a success rate of 80%. What was their success rate (ie, in experienced hands). What were the causes of failure? What are the key learning curve events? These could be included in the context of a trouble-shooting table.

According to your advice, we added greater detail to our procedure and Discussion (including the success rate). In lieu of a troubleshooting list, we added comments to steps where we believe issues might arise. Videos will be professionally made and edited by the Journal of Visualized Experiments (JoVE). We believe that high quality videos should be used in lieu of schematics and photographs. 

The discussion should ideally include a section on adaptation of the method for in situ perfusion of other abdominal organs. Can the technique be used for perfusion of all abdominal organs (liver, kidneys, intestine, etc). What would the required modifications be?

Thank you for the suggestion. In theory, a single organ can be perfused successfully if the correct inlet and outlet vessels for perfusion are identified. However, we do not think yet another method for perfusion of large mouse organs is needed. As explained in the Introduction and Discussion, the main advantage of our circuit is the ability to perfuse small mouse organs for which the vasculature is not readily accessible via ex vivo perfusion. 


Minor Concerns:
The title should be rephrased to refer to lower abdominal organs and hind-limbs.
The inclusion of the table of other perfusion studies is not particularly helpful (and somewhat misleading) as many refer to humans organs, rats, etc.
 
We changed the title to “Establishing in situ closed circuit perfusion of lower abdominal organs and hind limbs in mice”
  
Reviewer #3:

Manuscript Summary:
Description of an in situ lower body perfusion protocol that bypasses the kidneys and liver. The perfusion medium is Ringer's lactate with 5% BSA. Perfusion is performed via peristaltic pump. It is the 1st perfusion system for mouse bladder, sex organs, bone, muscle, inguinal lymph node and foot skin.

Major Concerns:
It is somehow unclear this statement in the Introduction: The perfusion medium is Ringer's lactate with 5% BSA. Perfusion is performed via peristaltic pump with blood flow... Is the perfusate only Ringer's lactate with 5% BSA or also red cells? Perfusion with blood is unlikely because of small blood volume of the mouse. What is the haematocrit of the perfusate? Also this is normothermic perfusion. Did they look at perfusate lactate or other means of organ function?

Thank you for the questions. We did indeed use Ringer's lactate with 5% BSA and no blood cells, and have therefore replaced “blood flow” with “perfusate flow” to avoid misunderstanding. While we have not measured perfusate lactate concentration, H&E staining revealed no significant differences between organs harvested immediately after euthanasia and those harvested after up to 2 hours of perfusion according to our method. While the scope of the paper is development of a surgical technique to establish the circuit rather than optimization of perfusion media, we discussed the issues of the current protocol re: oxygenation and perfusion medium in the light of the existing literature.

Minor Concerns:
Not sure the relevance of table 1 with other perfusions in literature.

Thank you. We removed Table 1 and instead reference some of the publications in the Discussion.
