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RE: JoVE61893
“Is My Mouse Pregnant? High-Frequency Ultrasound Assessment: Utility and Pitfalls”
Dear Editors and Reviewers,
Thank you for your thorough review of our manuscript, “Is My Mouse Pregnant? High-Frequency Ultrasound Assessment: Utility and Pitfalls”.  We acknowledge the significant improvements as a result of this thoughtful feedback.  Please find below our detailed responses to the comments.

Sincerely yours,

Colin Phoon, MPhil, MD					Mindong Ren, PhD
Associate Professor 						Research Associate Professor
Pediatrics and Pediatric Cardiology				Anesthesiology and Cell Biology
-----------------------------
Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points
Author response: I believe we have adhered to the guidelines. The only item I was not sure about was adding an additional line space between substeps but I did make sure that each substep was started on a new line.

3. Please rephrase the Short Abstract/Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Presented here is a protocol …”
Author response: We have used this recommended wording “Presented here is a protocol…” and also specified that we will illustrate imaging pitfalls that may mimic pregnancy, which we had not previously included in the Summary. The word count is 42.

4. Please ensure that the long Abstract is within 150-300-word limit and clearly states the goal of the protocol.
Author response: Word count is 152, and we clearly state the goals of the ultrasound imaging protocol.

5. Please ensure the Introduction include all of the following:
a) A clear statement of the overall goal of this method
b) The rationale behind the development and/or use of this technique
c) The advantages over alternative techniques with applicable references to previous studies
d) A description of the context of the technique in the wider body of literature
e) Information to help readers to determine whether the method is appropriate for their application
Author response: We believe all elements above are addressed.  In addition, we have responded to the Reviewers’ comments relevant to the above items.

6. Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.
Author response: This statement has been added.

7. Please include the strain of mice used for the study.
Author response: In this protocol, the strain is not relevant, and depends on the mouse model or experimental mouse that the investigator’s laboratory is using. 

8. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.”
Author response: We believe the protocol is written in this manner, except in very occasional circumstances when the protocol allows for alternatives.  The phrases “could be,” “should be,” and “would be” are avoided.

9. The Protocol should contain only action items that direct the reader to do something.
Author response: The protocol is written in this manner.

10. Please ensure you answer the “how” question, i.e., how is the step performed?
Author response: We believe each step and substep answers the “how” question.

11. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step.
Author response: We have taken care to keep each step continues this limited number of action sentences.

12. Please move the potential artefact part to the discussion section in paragraph style.
Author response: We have done this, and added substep 3.6.4 to alert the reader to watch for potential artifacts.

13. There is a 10-page limit for the Protocol, but there is a 3-page limit for filmable content. Please highlight 3 pages or less 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.
Author response: To be honest, we are not sure about this step, mostly because we would like to work with the Journal on the video portion of this manuscript. We are still in discussion with our Animal Facility staff about creating a brief video of imaging the anesthetized mouse.  We have included now videos of ultrasound imaging, the relevant parts of which in the Protocol are highlighted. Highlighted text is in yellow.

14. Please include at least one paragraph of text to explain the Representative Results in the context of the technique you have described, e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc. The paragraph text should refer to all of the figures. Data from both successful and sub-optimal experiments can be included.
Author response: We have now included a Representative Results paragraph that refers to all the figures.

15. Please remove the embedded figure(s) from the manuscript. All figures should be uploaded separately to your Editorial Manager account. Each figure must be accompanied by a title and a description after the Representative Results of the manuscript text.
Author response: We have removed the embedded figures from the manuscript.

16. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
Author response: No Figures were reused from previous publications; all are new Figures acquired specifically for this manuscript.

17. As we are a methods journal, please ensure that the Discussion explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
Author response: We believe we cover these items in the Discussion.

18. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please sort the table in alphabetical order.
Author response: When we submitted this manuscript, we were explicitly advised by the editorial team we did not need to provide the name, company, and catalog numbers of most of the relevant materials, since these are generic items.  We feel that providing specific product names (e.g., “Nair” for the depilatory cream, as suggested by one reviewer) would give the impression of favoring certain company’s products over others, which is not the case. We feel strongly that there is no valid reason to provide specific company product information for most of the materials. The only reason we have specified Visual Sonics for the imaging platform company is that this is almost the only company that supplies such equipment; even here, they market several different platforms, with different catalog numbers, and their platforms are subject to upgrades and advances with new catalog numbers.  Thus, we have not included any catalog numbers for the Visual Sonics imaging equipment.
The Table has been sorted in alphabetical order.

____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The authors present a protocol for determining, during early gestation, if a mouse is pregnant using high frequency ultrasound. This is a very important question and has potential significance for a wide range of basic research scientists that use timed pregnancies. The ability to identify if a mouse is pregnant (and the number of fetuses) will improve efficiency of experiments and will decrease unnecessary euthanasia. The detailed description of what to look for during screening is both accurate and useful. I also liked the practical examples of things you might mistake for the uterus.

Major Concerns:
I have no major concerns.

Minor Concerns:
- From experience, weight gain alone is not a great metric of positive pregnancy. A mouse might only have 1-2 fetuses and not appear pregnant. On the other hand, a mouse might appear to have gained weight but have a benign tumour. In both cases, knowing the pregnancy status would be very useful. Could you address this in the motivation of the protocol?
Author response: We have incorporated this additional motivation in the Introduction. Moreover, we have now cited a couple of articles on weight gain during pregnancy.  We have discussed the disadvantages of gauging pregnancy by weight alone also in the Discussion.

Protocol:
- 2.8.4 - please identify Nair as a depilatory cream that is typically used
Author response: There are a number of depilatory creams available, and Nair is but one of many. We would prefer not to specify a single brand, which might be perceived as an endorsement or some sort of favoritism. An Amazon.com search turned up 852 results, with the following brands: Veet, Nair, Neomen, Segminismart, Blitzby, Tomiya, Toulifly, Cidbest, Scobuty, and Surgi-Cream.  We would appreciate any advice or suggestions from the editorial staff and reviewers if they still would like us to name a brand.

- do you use eye salve to prevent drying of the eyes?
Author response: Thank you for pointing out our omission.  We have added this in as Protocol item 2.6.1.

- 3.1 -what range of heart rate and resp rate would you expect for that isoflurane level?
Author response: We have added in an additional comment about heart rate and respiratory rate ranges, as well as respiratory effort.

- 3.6.3 - specify colour Doppler for how to look at blood flow
Author response: We thank the Reviewer for this suggestion, which has been added as 3.6.3.1.

Figures:
- please add the gestational ages to Figure 5 and Figure 8
Author response: This has been done.

- for Figure 6 and 7, can you add labels to identify the structures (ie. head, spine, heart)
Author response: We thank the Reviewer for this suggestion. At these stages and unless the embryo is in a standard plane of imaging (e.g., sagittal plane), it may be difficult to “see” the various landmarks on the still images.  The younger embryos (E9.5) are even more difficult. We also felt the labels and arrows might further obscure the landmarks.  We therefore labeled Figure 7 but left Figure 6 unlabeled; Figure 6 also does not clearly show these organs well at all (and perhaps, only the head of one embryo).  We also took an earlier suggestion to label with the gestational stages, which are now included in Panel A of each Figure.

Discussion:
- second paragraph: can you recommend the maximum length of time you think the dams should be under anesthesia?
Author response: We appreciate the Reviewer’s asking for recommendations! While there are no data, we have provided a recommendation in the Discussion.


Reviewer #2:
Manuscript Summary:
This manuscript outlines a protocol for assessing murine pregnancy efficacy using ultrasound assessment. The protocol explains how to mate, anesthetise and image a (presumed) pregnant mouse. Representative images are presented to indicate how to identify the uterine horns and both viable and non-viable pups. There are also images included that demonstrate what can often be misinterpreted as concepti.

Major Concerns:
No major concerns

Minor Concerns:
This protocol is written in a way that could easily be followed by others. The inclusion of the figures to show what investigators should expect to see is good. However, identifying true concepti will need practise for any individual who wants to use this protocol. Although images showing the uterine horn, concepti and organs that are mistaken for concepti or the uterus, it would have been advantageous to make reference to those figures in the protocol as well as in the discussion where reference is made to the importance of discriminating between the bowel and fecal matter with a gravid uterus.
Author response: We thank the Reviewer for suggesting references in the text to the Figures, and have incorporated these. We also refer to the Figures in the new Representative Results section.

Quite rightly the authors have stated that this method is the quickest way to establish successful pregnancies and also enables determination of fetal demise without the need to end the pregnancy. In addition, it enables quicker turn arounds to re-mate mice who are not pregnant. The current method to establish "non-pregnant" in a cohort assumed to be pregnant is to assess weight gain. From 7.5 days gestation weight gain will identify pregnancy with a false positive of up to 10%. Obviously this method gives no indication of fetal demise, but it is a simple and inexpensive means of determining whether a mouse is pregnant or not. Overall, those researchers who have access to an ultrasound machine and gain the experience to use it and interpret the images will be able to not only determine pregnancy success, but will also be able to time fetal demise.
Author response: We have added additional references to and discussion about, weight gain during pregnancy.


Reviewer #3:
Manuscript Summary:
The manuscript describes the use of ultrasound to image live , dead and resorted embryos. It provides a useful tool for minimizing animals in reproductive experiments.

Major Concerns:
This technique has already been published in JoVe Peavey et al JOVE doi: 10.3791/56207 and it is not clear this manuscript adds significantly new information. The manuscript does not show how to stage the embryos . Most figures do not show the stage of pregnancy or show any new quantifiable approaches.
Author response: We appreciate the Reviewer’s bringing to our attention the article by Peavey et al. While this is similar to our manuscript, Peavey’s protocol focuses on imaging early-stage embryos in known pregnancies.  What our manuscript adds is advice on how to recognize artifacts, and therefore, how to specifically tell if a mouse is pregnant at all.  The purpose of this article is not to show stages of pregnancy or to guide quantification or staging approaches. Nevertheless, in response to this Reviewer’s comment and another above, we have added additional stage data to our Figures.

Minor Concerns:
Most of the figures do not show the stage of pregnancy that is being imaged.
Author response: Please see our response above.
