We thank the reviewers and the editors for their constructive comments and suggestions.  We have made changes to the original manuscript based on each point raised.  A summary of the changes is as follows:
EDITORIAL COMMENTS
All 13 editorial changes have been addressed in the submitted revised manuscript, including the permissions to the supplemental image.
OVERALL COMMENTARY
This manuscript builds upon on a protocol that was developed in the 1940s to extract fluids from the earthworm using micropipettes, that can take up to an hour to accomplish. We have developed a protocol that has improved this protocol for both injecting and extraction that take a matter of seconds to minutes. The protocol addresses the process to create micropipettes specifically for the earthworm vasculature: ventral, dorsal and heart. In addition, the surgery itself has been laid out in detail to both surgically open the earthworm and to close it up post-surgery providing survival rates for the earthworm. With experience and mastery of the protocol, the time to open and inject the earthworm can be done in 5 minutes. Enough time to prevent dried earthworms and enough to close it, if needed, or to see sudden changes from exposing the vessels to a drug for example.
We are providing an updated protocol to inject or extract fluids, that are either going into or out of the earthworm. Many researchers are investigating the earthworm as a blood substitute to understanding its proteins. This would be a useful tool for many scientific fields. Additionally, there are environmental and ecological research using earthworms and how these agents affect the animals. For example, we did a quick investigation on putting the earthworm on different diets and how that affected its vasculature. We believe the protocol offers considerable opportunity for future directional studies. Specifically, we have published two papers using the earthworm and have additional ongoing studies. In our case we have utilized the worm to investigate the effects of high-intensity ultrasound on the vessel walls as well as the effects of certain medical imaging contrast-agents. 
REVIEWERS’ COMMENTS
Reviewer 1
The authors present a protocol on how to inject compounds to be tested regarding vasculature into earthworm ventral and dorsal blood vessels.
· We are providing an alternative animal model that can be used to test compounds but also as an extension to previous studies in ultrasound that have now been added to the revised document.

The major concern about this technique is, that earthworms have been kept in 10%EtOH for anesthesia before they are cut and opened to inject the drug. The authors state that according to this procedure compounds can be tested in the earthworms. However, the authors did not show an experiment where a biomarker was successfully quantified with this procedure. Anyway, the procedure before injecting the test compound is already that invasive that no biomarker will give accurate and sound results. Ethanol exposure (the authors already state that longer incubation in ethanol will lead to deterioration of the gut!) in combination with cutting the earthworm open will moreover not give a lot of time to for incubation of the drug. In terms of the major concern that the earthworm is kept in 10% Ethanol is a standard protocol for using the earthworm for surgical procedures. Depending on the earthworm size, an earthworm can be kept in solution as low as 10 mins. Studies have demonstrated researchers using ranges from 1 to 50% ethanol and worm still survives. To clarify the ethanol exposure, the deterioration of the gut occurs if the earthworm is kept for longer periods of times, over the hour and if they are older earthworms. This has been addressed in the revised article. 
· We have added additional data and a graph indicating that, even after surgery, the earthworm does not generally lead to death. With the proper care following expedited surgery, the worm may be closed using liquid band-aide, and the earthworm returns to an active state after a few hours. 
So, to summarize, publication of the protocol can only be considered if the authors show a successful experiment using a toxicology or biomarker assay. Otherwise the method cannot be evaluated and even considered as a scientific approach that can be used as an alternative in vivo (in vivo is also quite questionable here) model to study vasculature.
· We have removed our opening section presenting the earthworm as an alternative to vertebrates. 
· While we don’t provide a toxicology assay, we now address a specific example in the revised manuscript where we are using the earthworm to study vessel rupture studies using ultrasound with and without the injection of various lipid, albumin and polymer-shelled microbubbles. We have previously published papers on ultrasound-mediated damage to earthworm vessels and its similarity to humans.  Ongoing injection work is investigating these microbubble agents.
Reviewer 2
The submitted article describes the new method of micropipette preparation using a pipette puller and beveling system. The whole procedure including micropipette preparation as well as earthworm surgery is described in detail and can provide useful instructions for many researchers. However, earthworms differ from humans substantially and I am afraid they can hardly present an alternative model for vasculature studies.
We agree with the reviewer’s comments and have reworded the manuscript to better assure that we are not overstating our work.  Our goal is to provide an injection technique that improves upon prior injection methodology, particularly in terms the overall surgical time.  This has allowed for a higher throughput while, importantly, allowing the worm to stay alive throughout the surgery as well as for hours to days after the surgery (see below).   
The authors suggest using earthworms as an alternative model to vertebrates for vascular studies. Unfortunately, I think this statement is too strong, as the vascular systems of vertebrates and earthworms are markedly different and they can’t be compared. Earthworms do not possess red blood cells and they have huge hemoglobin called erythrocruorin floating freely in the liquid. Further, the worms' hemoglobin has also a slightly different function than vertebrates. It has evolved to transport oxygen for the worm, but it also transports sulfides for the present bacteria at the same time. Therefore, I consider this newly described method suitable for earthworm studies, but hardly applicable to vertebrates.
· These are important points and we agree that our statement was too strong.  Like prior worm studies, we are aiming to provide an alternative approach to certain mass parameter experimentation that would lead to further traditional in vivo studies (example: rats). The earthworm can be used as a starting preliminary base that can narrow a parameter space for expensive studies. 
· We agree, the vasculature and blood cannot be compared as similar to humans.  However, there are certain mechanical similarities (Kim, J Thera Ult., 2017) that have and are being utilized.  Also, its high molecular weight hemoglobin has led to investigations into its potential as an RBC substitute.  

Authors suggest using earthworm for the injection of various compounds into the vascular system, thus providing a suitable model for the assessment of alterations of the vascular system by injected compounds. As mentioned earlier, I cannot imagine a comparison of the effect of different chemicals on the vascular system of earthworms and vertebrates.
· We agree and have removed our opening section presenting the earthworm as an alternative to vertebrates. 

Moreover, the dissection of worms leads to their death. If the major blood vessels are severed during the dissection, the contractions cease within 30 minutes. If none of the vessels are severed, regular contractions will keep for some time, maybe for a couple of hours. Is this time sufficient for the relevant analysis of vascular system changes caused by coumpound injection?
· We have added additional data and a supplemental graph to show that the surgery of the earthworm does not generally lead to death. With the proper care of the earthworm and smooth and expedited surgery, it can be closed using liquid band-aide, and the earthworm heals and is active after a few hours. This data has been included in the revised manuscript.
Finally, the dissected earthworm dries very quickly and to prolong the activity of the vascular system I would recommend wetting the earthworm with some saline solution.
· This is an important point that we previously omitted.  We have revised out manuscript to clarify our procedure:  For the dissections, we originally had saline solution to keep the worm moist and blood pumping. But we eventually discovered in the literature (Roots, J Experi Bio, 1956; see link below for other reference) that the worm can live in submerged water for long periods of time (). This led us to keep the earthworm in water to prevent any dryness, especially, for our purpose of sonicating an earthworm for vessel rupture studies.
l. 580 - earthworms cells are called coelomocytes (hyaline and granular amoebocytes, eleocytes). The term "leucocytes" are inappropriate.
· [bookmark: _GoBack]We appreciate this comment.  We have corrected the term coelomocytes, we used the term leucocytes from a paper referenced. In addition to coelomocytes, there are studies that extract it via rough sharpen Pasteur pipettes by stabbing the earthworm. This protocol could further develop these protocols. Another study is to measure intracellular recordings for in vivo electrical and mechanics recordings obtained from the dossal blood vessel.
References:
· Earthworm Rupture studies 2017
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· Earthworm under water
· Source 1:
· The Water Relations of Earthworms
· BETTY I. ROOTS
· Journal of Experimental Biology 1956 33: 29-44;
· https://jeb.biologists.org/content/33/1/29.short  (31 to 50 weeks in aerated water)
· Source 2
· UCSB ScienceLine
· http://scienceline.ucsb.edu/getkey.php?key=3276  (~2 weeks completely underwater)
